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SUBKINGDOM ECHINODERMATA. 

CLASS ECHINIDA. 

ORDER PERISCHOECHINIDA. 

FAMILY PALAECHINIDA, 

MELONITES INDIANENSIS, 0. Sp. 

Plate I, Fig. 1, apical view. 

Our specimen is injured, in a few places, though it is not easy 

to trace the outlines of the plates in the ambulacral depres- 

sions, and hence they are not distinguished in the illustration. 

The central basal part is destroyed and the oral plates are 

gone. | 

The form is strikingly melon-like, notwithstanding the depres- 

sions at the poles. The vertical height is two and _ fifteen- 

hundreths inches, and the transverse diameter is two and sixty- 

five-hundredths inches. The surface of the plates is covered 

with tubercles that formed the bases of spines. And some of 

the spines may be seen scattered over parts of the ambulacral 

depressions. The spines are minute, elongate, tapering, cylin- 

‘drical in section, swollen a little at the basal extremity, and 

about one-tenth of an inch in length. 

The interambulacral areas are lance-elliptical in outline, ab- 

ruptly elevated from the ambulacral depressions, sharply 

rounded at the apical pole, more gently rounded toward the 

middle, while the middle part is only slightly convex. There 

are six ranges of plates at the middle part, a little higher only 

five, a little higher only four, and then there are only three, 

_which grow smaller and terminate each interambulacral area by 

abutting a genital plate. There are from twenty to thirty 

tubercles on the larger plates. 
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Ambulacral areas as wide in the middle part, and wider 

toward the poles than the interambulacral areas, and separated 

in each ambulacral field the entire length by a sharply defined 

ridge elevated as high as the interambulacral areas. The plates 

are smaller and more irregular in the ambulacral depressions 

than elsewhere. The ambulacral pores are circular, two in each 

plate, and form four irregular ranges of pairs in each depres- 

sion. When the two depressions,-in each ambulacral area, unite 

near the ocular plate there are five or six rows of pores. The 

small plates are pierced with the ambulacral pores until they 

actually abut upon the little ocular plates. 

Three pores are clearly distinguishable, in some of the genital 

plates, with an ordinary magnifier, and there are some evidences 

of other pores that have been closed or filled up. There are no 

pores in the ocular plates. The plates abutting the oral open- 

ing are angular and preserve the articulating edges of the oral 

plates. 

Found in the St. Louis Group, at Greenville, Harrison county, 

Indiana, and now in the collection of Wm. F. E. Gurley. 

OLIGOPORUS BLAIRI, 0. Sp. 

Plate I, Fig. 2, the upper part of a specimen, somewhat crushed, 

and preserving none of the apical plates; Fig. 6, a 

smaller specimen, crushed so as to show only part 

of the ambulacral pores; Plate II, Fig. 7, 

the middle part of a much larger 

and flattened specimen. 

The three specimens enable us to ascertain most of the exter- 

nal characters of this species, excepting the apical and basal 

plates, none of which are preserved. If they all belong to the 

same species, as we think, then they show great differences in 

the size of the plates and in the number longitudinally, without 

increase in the number of ranges, in either the ambulacral or 

interambulacral areas. In other words, if the three specimens 

belong to the same species, the plates increase, in size, with the 

growth, by accretion laterally, without intercalation of plates, 

but increase longitudinally by the intercalation of plates, and 

very little by accretion. We would not be understood as affirm-- 
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ing positively that this is the law governing the growth of this 

species, for if so, it would, probably, be the law in the growth 

of all species in this genus, and also in the family. We have 

not enough evidence in the three specimens before us, injured as 

they are, to positively affirm that they belong to the same 

species, but we think the weight of the evidence is in that direc- 

tion, and hence we suggest the probability of the method of 

growth, the correctness of which will be determined by the ex- 

amination of other specimens. 

The interambulacral areas are lanee-elliptical, in outline, mod- 

erately and evenly convex from one ambulacral depression to 

another. There are six ranges of plates at the middle part. The 

plates where well preserved, are covered with tubercles that ap- 

pear to have been the bases of spines, though none of the spines 

are preserved on our specimens. 

The ambulacral areas are about half as wide, in the middle 

part, as the interambulacral areas, and of almost uniform width 

throughout their length, tapering very slowly as they approach 

the summit and ocular plates. They are separated in each am- 

bulacral field, by a sharply defined ridge elevated higher than 

the interambulacral areas. The plates are short and small in 

the ambulacral depressions and each one is pierced with a pair 

of circular pores. There are two ranges of these ambulacral 

pores in each depression throughout the length without the 

addition or intercalation of any plates or pores. 

This species is distinguished from O. dane, by the fact, that 

_ there are only six instead of eight ranges of plates in each in- 

_terambulacral area. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of both authors. 

OLIGOPORUS BELLULUS, n. sp. 

Plate I, Fig. 3, part of the upper half of a crushed specimen. 

The surface of the plates, in our specimen, is covered with 

tubercles, that formed the bases of spines, and some of the 

spines are scattered over parts of the ambulacral depressions. 

The spines are minute, elongated, tapering, cylindrical in section, 

‘swollen a little at the basal’ extremity, and about one-tenth of 
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an inch in length. Oral, genital and ocular plates unknown. 

The form of our fragment indicates a length greater than the 

diameter, but as this is different from the form of all other 

species, it cannot be asserted any stronger than the appearance 
shown by the illustration. 

The interambulacral areas are elongate-lance-elliptical, in out- 

line, and moderately convex transversely. There are only four 

ranges of plates at the middle part, and they extend almost to 

the summit, where one terminates, and the other three continue 

to the genital plates. 

The ambulacral areas are nearly as wide in the middle part, 

as the interambulacral areas, and they are of almost uniform 

width throughout their length, slowly tapering as they approach 

the summit and ocular plates. They are separated in each am- 

bulacral field by a sharply defined ridge, elevated higher than 

the interambulacral areas. The plates are short and small in 

the ambulacral depressions and each one is pierced with a pair 

of circular pores. There are two ranges of these ambulacral 

pores in each depression throughout the length, without the ad- 

dition or intercalation of any plates or pores. 

This species is distinguished from all others by its general 

form and by having only four ranges of plates in the interam- 

bulacral areas. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of Wm. F. E. Gurley. 

OLIGOPORUS SULCATUS, n. sp. 

Plate I., Fig. 4, basal view; Fig. 5, apical view. 

Our specimen with the exception of the loss of a few plates is 

quite complete. It is silicified and not compressed in any direc- 

tion, most of the sutures are more or less destroyed, but the 

outlines of some of the plates are preserved, and where the 

plates are broken wholly away, the cast shows the bases of the 

plates distinctly. The lower half has more of the plates broken 

away and shows the pores of the ambulacral areas better than 

the other half. The mouth, ocular, genital and anal plates are 

not preserved, with the exception of one ocular and two genital 

plates, that may be distinguished. 
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The form is strongly melon-like. The vertical height is two 

and two-tenths inches, and the transverse diameter two and 

six-tenths inches. The silicification destroyed the tubercles and 

all evidence of spines. 

The interambulacral areas are somewhat lance-elliptical, in 

outline, abruptly elevated from the ambulacral depressions, 

sharply rounded at the apical pole, and broadly rounded near 

the basal extremity, and flattened on the outer face, throughout 

the whole length. There are seven ranges of plates at the mid- 

dle part, including the two that dip down into the ambulacral 

depressions on the sides, or five occupy the flattened surface on 

top. One of the middle ranges is short, another soon gives 

way to the narrowing of the area, and while five reach near the 

basal extremity, only three extend toward the apical end to 

unite with a genital plate. 

Ambulacral areas only half as wide, in the middle part, as the 

interambulacral areas, and of almost uniform width throughout 

their entire length, tapering only slightly as they approach the 

summit and ocular plates. They are separated in each ambu- 

lacral field by a sharply defined ridge, elevated as high or rather 

above the interambulacral areas. The plates are very small in 

the ambulacral depressions and each one is pierced with a pair 

of circular pores. There are two ranges of these ambulacral 

pores in each depression throughout the entire length, and, in 

the middle part, there seem to be additional pores, but their 

extent is not exactly determined. 

This species will be readily distinguished from Melonites in- 

dianensis, by the flattened interambulacral areas, and from it 

and all other described species, in that genus, by the narrow 

ambulacral areas, with almost uniform width, and by the two 

ranges of pores in each depression. Wedo not know the plates 

that cover the summit or the base of either Melonites or Oligo- 

porus. Notwithstanding, Prof. Hambach (Trans. St. Louis 

Acad. Sci. Vol. IV. p. 549) has examined over 500 specimens of 

Melonites multiporus, and described new species of Melonites 

and Oligoporus, these important plates remain unknown. It is 

wholly unnecessary to compare this species with any other in 

the genus, because it is not only from a different group of rocks, 

but it is widely different in form from all of them. 
—2 G. 



10 

Found in the St. louis Group, in Hardin county, Kentucky, 

and now in the private collection of Wm. F. E. Gurley. 

CLASS CRINOIDEA. 

ORDER PALAEOCRINOIDEA. 

FAMILY ACTINOCRINID. 

ACTINOCRINUS GIBSONI, N. sp. 

Plate 2, fig. 1, dorsal, or opposite view from the azygous side. 

Species very robust: column, calyx, and arms large. Our speci- 

men is compressed, but evidently the calyx is quite as long as 

wide, deeply sculptured, plates thick, and interradial areas 

rather small. Proboscis unknown, but another specimen, prob- 

ably belonging to this species, has a moderately long proboscis 

curved to one side toward the top, and is covered with tumid 

plates like an Hretmocrinus. Column composed of thi¢ker and 

thinner plates, the former projecting beyond the latter. 

Basals one half wider than high, very thick, contracted in the 

middle so as to leave an expanded rim projecting much beyond 

the column and widely gaping at the sutures in the rim, the 

excavation being almost triangular and extending nearly to the 

radial plates; upper part of the plates having three short, longi- 

tudinal ridges that fade away before reaching half the length of 

the plates. , 

First primary radials very large, nearly-half as long as the 

calyx, one-third longer than wide, three hexagonal, two _ hep- 

tagonal; the surface is marked with a strong transverse tubercle 

in the middle part, from which the heptagonal plates have two 

radiating ridges extending to each of the adjoining basals and 

one toward each of the other adjoining plates; and the hexag- 

onal plates have three ridges extending to the single abutting 

basal and one toward each of the other adjoining plates; each 

plate also bears a small, round tubercle above the transverse 

one. Second primary radials less than half the size of the first; 

hexagonal superior sloping sides shorter than the inferior; sur- 

face ornamented with a high pointed tubercle and a rounded 

radiating ridge directed toward each adjoining plate. Third 

primary radials smaller than the second; heptagonal, orna- 

mented in the same way that the second are, and bearing upon 
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each upper sloping side a single secondary radial. The second- 

ary radials are quite small and thin, and each one bears three 

or more short tertiary radials before the arms become free. 

Most of the arms bifurcate almost immediately after becoming 

free, and ayain at irregular distances from the calyx. The ray 

on the left of the specimen illustrated preserves nine arms near 

the calyx, and probably the lower one bifurcated at the place 

_at which it is broken off, and two of the arms are preserved 

above another division. The ray on the right of the illustra- 

tion, though not so well preserved, appears to have had the 

same number of arms. The central ray, however, appears to 

have had only six arms, near the calyx, and only one of these 

is preserved far enough to show a second bifurcation. The 

probability is that a complete specimen would have from forty- 

six to fifty arms, near the calyx, and a number of bifurcations 

above. The arms are exceedingly long and of uniform size, each 

branch being about as large as the arm below the bifurcation. 

They are composed of a double series of very short interlocking 

plates bearing dense pinnules. 

First regular interradial hexagonal smaller than a second 

primary radial, followed by two smaller plates in the second 

series, and three smaller ones in the third, that unite with the 

plates of the vault. Surface of the interradials ornamented 

the same as the second and third primary radials. Azygous 

plates unknown. 

This species is remarkable in the number and structure of the 

arms, and the surface ornamentation of the calyx will also serve 

to distinguish it. Possibly this species belongs to Hretmocrinus, 

though the arms are those of Actinocrinus. 

Named in honor of William Gibson, of Belpre, Kansas, to 

whom science is indebted for the discovery of many interesting 

fossils. 

Found in the Keokuk Group, on Indian creek, near Crawfords- 

ville, Indiana, and now in the collection of Wm. F. E. Gurley. 

ACTINOCRINUS AUGUSTATUS, Nl. sp. 

Plate XII, Figs. 8 and 8a, Vol. VIII, Geo. Sur. Ill., and described 
on page 97 of the same volume, as Actinocrinus lobatus, Hall. 

Body large. Calyx somewhat obpyramidal, longer than wide; 

radial ridges moderately protuberant; interradial areas small, 
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somewhat flattened and slightly depressed; plates thin; surface 

ornamented with low radial ridges, which commence on the first 

radial and extend to the tertiary radials, and with short radi- 

ating ridges from the center of each plate to each adjoining 

plate, while the interradials bear a central node with a low radi- 

ating ridge to each adjoining plate. Dome conical and slowly 

diminishing into a large ventral tube composed of tumid and 

strongly protuberant plates. 

Basals three, pentagonal, about as large as the first radials, 

and forming a cup, half as high as wide, slightly constricted in 

the middle, so as to form a rounded rim, on the lower half, that 

projects a little beyond a rather large column; surface smooth, 

not sculptured. 

First primary radials large, length and breadth subequal, hex- 

agonal and heptagonal. Second primary radials about half as 

large as the first, hexagonal and having the superior sloping 

sides shorter than the inferior sloping sides, (Fig. 8 is not ex- 

actly correct, in this respect, the artist having followed an ink 

line instead of the suture). Third primary radials smaller than 

the second, heptagonal and bearing upon each upper sloping 

side a single secondary radial. Hach secondary radial supports 

on each upper sloping side three or four tertiary radials, one 

of which in each series is axillary on the third plate, from which 

two arms arise, which gives six arms to each radial series, so 

far as they are preserved in the two specimens illustrated, by 

figs. 8 and 8a, or thirty arms in the species. The arms are 

composed of a double series of interlocking plates and they fre- 

quently bifurcate. One tertiary series illustrated in fig. 8a shows 

eight arms within an inch of the calyx, and if the other arms 

bifurcate in like manner, there are eighty arms within an inch 

of the calyx; and, judging from appearances, there are numerous 

bifurcations above those shown in the specimen. 

First interradial hexagonal, smaller than a second primary 

radial, followed by two smaller plates, in the second series, three 

smaller ones in the third series, and three smaller ones in the 

fourth series, that unite with the plates of the vault. 

The first azygous plate is smaller than a first primary radial, 

it is followed by two plates in the second series, three in the 

third, and four in the fourth, above which the plates are not 

determined. 
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This species is remarkable for the great height of the vault 

and large proboscis, in proportion to the size of the calyx. It 

is also remarkable for the number of arms and their bifurcations. 

Found in the Keokuk Group, in Greene county, Lllinois, and 

now in the Illinois State Museum and numbered 2594. 

Actinocrinus lobatus was described by Hall, in 1839, in his 

Supplement to the Geology of Iowa, page 51, without an illus- 

tration. It has never been illustrated, and we are not sure that 

we have ever seen a specimen of it. The vault is described as 

“irrecularly convex above,” while this species is remarkable for 

its conical vault and extremely large proboscis. The calyx is 

described as ‘‘distinctly divided into lobes by the depression of 

the interbrachial and anal spaces,’’ which is not the case in this 

species. That species could not ‘have had more than twenty- 

five arms,’ while this species has not less than thirty. That 

species has four regular interradials in the fourth range, while 

this species has only three. The surface of the plates, in that 

species is traversed by ‘‘sharp ridges,’’ in this species the ridges 

are low and broadly rounded. The nodes on the radial series, 

in that species are transverse, in this species they are longi- 

tudinal. The ridges ‘‘from the first radials to the basal plates 

are four,” in that species, in this species there is only one; those 

from one first radial plate to the other in that species are two, 

in this species only one; those from the first radial to the sec- 

ond, in that species are two, in this species there is only one. 

Hall compared that species, with Actinocrinus lowei, from which 

he distinguished it in a few minor particulars, but this species 

is so far removed from A. Jowei in every important particular, 

that no one would think of comparing the two. There are no 

two species of Activocrinus farther removed from A. /owei and 

A. lobatus, than the one here under consideration, and we are 

quite at a loss to understand why the late distinguished pale- 

ontologist, Prof. Worthen, should have thought of identifying 

this species with either one of them. The mistake may have 

been overlooked because he died before the publication of the 

work. 
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ACTINOCRINUS ERRATICUS, N. Sp. 

Plate II, Fig. 2, view opposite the azygous side; Fig. 3, azygous 

view. 

Body medium size. Calyx very little larger than the dome, 

somewhat obpyramidal, the radial series being slightly more 

prominent than the interradials, diameter one-half greater than 

the height; plates thick, tumid and sculptured. Dome elevated 

at the arm openings, subpyramidal, being most prominent in 

the direction of the radical series and covered with tumid and 

spinous plates. Proboscis central. 

Basals short, more than three times as wide as high, project- 

ing beyond the column, in the form of a small rim, separated 

at the sutures, so as to have a somewhat hexagonal outline; 

sculptured longitudinally, so as to show a short ridge directed 

toward each adjoining plate. 

First primary radials the larger plates of the body, nearly as 

long as wide, very tumid transversely and having a short ridge 

directed toward each adjoining plate. Second primary radials. 

a little smaller than the first, wider than long, transversely 

tumid and having a short ridge directed toward each adjoining 

plate. Third primary radials about as large as the second, 

much wider than high, transversely tumid, having radial ridges, 

and bearing upon each upper sloping side a single secondary 

radial, which, in turn, supports upon each upper sloping side 

two tertiary radials. There are twenty arm openings to the 

vault. 

First regular interradials of the same size as the second pri- 

mary radials; each one bears a strong central tubercle with a 

radiating ridge directed toward each adjoining plate; it is fol- 

lowed by two smaller plates, each of which bears. a central 

tubercle; these are followed by two still smaller plates, each 

bearing a central tubercle, and these are followed by a single 

non-tuberculated plate within the interradial area’ proper, 

making six plates in the area. The last one, however, is fol- 

lowed by a long narrow plate, that separates the tertiary radials 

and unites with the plates of the vault. 

There are eight plates in the azygous area. The first one is 

in line with the first radials, and of the same size; it is equally 

as tumid and sculptured in the same manner; it is followed by 
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two plates of the same size as the second primary radials or 

first regular interradials, and each one bears a strong central 

tubercle, with a radiating ridge directed toward each adjoining 

plate. These are followed by three smaller plates, each of which 

bears a central tubercle with radiating ridges toward the plates 

below. These are followed by two small non-tuberculated plates, 

which terminate the azygous area proper, though two or three 

small, elongated plates separate the tertiary racials and connect 

with the plates of the vault. 

This species has the general aspect of A. proboscidialis. The 

radial series, however, are more prominent aud the interradial 

and azygous areas larger, and each contains twice as many 

plates. It is quite as far removed from A. dalyanus, in the 

structure oi the interradial areas, and in the surface ornamenta- 

tion. | 

It was found in the Drift, at Danville, Illinois, but no doubt 

belongs to rocks of the age of the Burlington Group, imme- 

diately north of Danville, and which are covered by the Drift. 

The type is in the collection of Wm. F. E. Gurley. 

ACTINOCRINUS ARROSUS, Nh. Sp. 

Plate Il, Fig. 4, side view of a calyx, somewhat flattened. 

Specimen medium size. Calyx with a flanging base abruptly 

truncated below, and rapidly expanding tertiary radials. Length 

and breadth nearly equal; plates tumid and sculptured. Vault, 

proboscis and arms unknown. 

Basals short, about half as high as wide, sharply flanged be- 

low so as to make a broad, flat base with deep notclies at the 

basal sutures. The plates are longitudinally furrowed, so as to 

further interrupt the flange and give it additional notches. 

First primary radials the larger plates of the body, as long 

as wide, very tumid and protuberant, and having a small ridge 

directed toward each adjoinive plate. Second primary radials 

about half as large as the first, nearly as long as wide, though 

unequal in size and shape; two are quadrangular, two pentago- 

nal and one hexagonal; they are tumid and have a small ridge 

directed toward each adjoining plate. Third primary radials of 

unequal size and shape, some larger than the second radials and 
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others much smaller; they are pentagonal, hexagonal and hep- 

tagonal; they are tumid, have radial ridges, and bear upon each 

upper sloping side a single secondary radial, which in turn sup- 

ports upon each upper sloping side two tertiary radials. There 

are twenty arm openings to the vault. 

First regular interradials larger than the second primary 

radials, very tumid and bearing a small radiating ridge directed 

toward each adjoining plate; it is followed by two much smaller 

plates, each of which bears a central tubercle, with a radiating 

ridge directed toward each adjoining plate; these are followed 

by a single plate that separates the secondary radials. The 

tertiary radials come together, and hence there are only four 

plates in any regular interradial area. 

There are only four plates in the azygous area. The first one 

is in line with the first radials, fully as large and rather longer, 

quite as tumid and sculptured in the same manner. It is fol- 

lowed by two plates that are nearly as long as the second and 

third primary radials together, each one bears a very strong 

central tubercle with a radiating ridge directed toward each ad- 

joining plate. These are followed by a single plate that bears 

a central tubercle and separates the secondary radials. The 

tertiary radials come together. 

One side of our specimen is longer than the other and the in- 

equalities in the plates might be ascribed to.that and the whole 

credited to an abnormal specimen belonging to some other 

species. The fact that the tertiary radials unite at the base ol 

the arms would lead one to think that it is a Batocrinus, but 

below that part it has the characters of an Actinocrinus. We 

do not know of any species with which it should be compared. 

Found in the Burlington Group, at Burlington, Iowa, and 

now in the collection of Wm. F. E. Gurley. 

ACTINOCRINUS PLAGOSUS N. sp. 

Plate I, Fig. 5, azygous side view of calyx; Fig. 6, erushed 

specimen, showing the arms. 

Species medium or below medium size. Calyx obconoidal, 

moderately truncated below, wider than high; plates thin, sur- 

face ornamented with delicate radiating ridges or mere stripes 

that show slight sculpturing. Vault and proboscis unknown. 
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Basals short, twice as wide as high, standing upright and 

longitudinally marked with three or four delicate stripes. 

First primary radials the larger plates of the body, as long 

as wide, slightly convex, and bearing a delicate ridge directed 

toward each adjoining plate. Second primary radials, less than 

half as large as the first, hexagonal, and ornamented with deli- 

cate ridges. Third primary radials about as large as the second, 

pentagonal and hexagonal, ornamented with delicate radial 

ridges and bearing upon each upper s!oping side a single second- 

ary radial, which, in turn, supports upon each upper sloping 

side two tertiary radials. There are twenty arm openings to 

the vault. 

Regular interradials six. First one smaller than a second 

primary radial, it is followed by two smaller plates and these 

by two still smaller ones and these by a single plate, above 

which a long narrow plate unites with the plates of the vault. 

There are ten plates in the azygous area. The first one is in 

line with the first primary radials and of the same size and 

sculptured in the same manner; it is followed by two plates of 
> = 

CORRIGENDA. 

Page 17. “7th line from bottom, ErermMocrinus LYONANUS 
Should read ERETMOCRINUS CASSEDAYANUS. 

Page 18. 15th and 16th lines from bottom should read 
S. A. Casseday instead of S. S Lyon. 

Plate III. Fig. 1 should read Errermocrinus CASsEDAY- 
ANUS instead of ERETMOCRINUS LYONANUS. 

ERETMOCRINUS LYONANUS, RN. Sp. 

Plate II, Fig. 1, basal view of a specimen crushed, with pro- 

boscis down and arms expanded, on the surface of a rock. 

Calyx short, below medium size; plates thin, slightly convex 

and smooth. The basal plates and some in each radial series 

are destroyed, in our specimen, so as to make an accurate de- 

scription of all of them quite impossible. The first primary 

—3 G. 
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others much smaller; they are pentagonal, hexagonal and hep- 

tagonal; they are tumid, have radial ridges, and bear upon each 

upper sloping side a single secondary radial, which in turn sup- 

ports upon each upper sloping side two tertiary radials. There 

are twenty arm openings to the vault. 

First regular interradials larger than the second primary 

radials, very tumid and bearing a small radiating ridge directed 

toward each adjoining plate; it is followed by two much smaller 

plates, each of which bears a central tubercle, with a radiating 

ridge directed toward each adjoining plate; these are followed 

by a single plate that separates the secondary radials. The 
tertiary radials come together, and hence there are only four 

plates in any regular interradial area. 

There are only four plates in the azygous area. The first one 

is in line with the first radials, fully as large and rather longer, 

quite as tumid and sculptured in the same manner. It is fol- 

lowed by two plates that are nearly as long as the second and 

third primary radials together, each one bears a very strong 
eentral ¢tnharela with a veda etienm -" 7 J 
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now in the collection of Wm. F. KE. Gurley. 

ACTINOCRINUS PLAGOSUS Nl. Sp. 

Plate II, Fig. 5, azygous side view of calyx; Fig. 6, crushed 

specimen, Showing the arms. 

Species medium or below medium size. Calyx obconoidal, 

moderately truncated below, wider than high; plates thin, sur- 

face ornamented with delicate radiating ridges or mere stripes 

that show slight sculpturing. Vault and proboscis unknown. 
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Basals short, twice as wide as high, standing upright and 

longitudinally marked with three or four delicate stripes. 

First primary radials the larger plates of the body, as long 

as wide, slightly convex, and bearing a delicate ridge directed 

toward each adjoining plate. Second primary radials, less than 

half as large as the first, hexagonal, and ornamented with deli- 

cate ridges. Third primary radials about as large as the second, 

pentagonal and hexagonal, ornamented with delicate radial 

ridges and bearing upon each upper sloping side a single second- 

ary radial, which, in turn, supports upon each upper sloping 

side two tertiary radials. There are twenty arm openings to 

the vault. | 

Regular interradials six. First one smaller than a second 

primary radial, it is followed by two smaller plates and these 

by two still smaller ones and these by a single plate, above 

which a long narrow plate unites with the plates of the vault. 

There are ten plates in the azygous area. The first one is in 

line with the first primary radials and of the same size and 

sculptured in the same manner; it is followed by two plates of 

about the size of the second radials, and these are followed by 

four smaller plates, and these by two plates and these by a 

single plate that unites with an elongated plate that connects 

with the plates of the vault. 

The arms are very long and comparatively coarse and com- 

posed of a double series of interlocking plates. Pinnules dense. 

Distinguished by the delicate sculpturing and number of inter- 

radial and azygous plates. 

Found: in the Burlington Group, at Baier Towa, and 

now in the State Museum, at Springfield, [llinois. 

ERETMOCRINUS LYONANUS, N. Sp. 

Plate II, Fig. 1, basal view of a specimen crushed, with pro- 

boscis down and arms expanded, on the surface of a rock. 

Calyx short, below medium size; plates thin, slightly convex 

and smooth. The basal plates and some in each radial series 

are destroyed, in our specimen, so as to make an accurate de- 

scription of all of them quite impossible. The first primary 

—3 G. 
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radials are longer than wide and the larger plates of the calyx. 

The second primary radials are small, leaving comparatively 

wide interradial areas. The secondary and tertiary radials are 

short. 

Some of the arms are well preserved and others torn into 

pieces. There are, as it appears, twenty very long, compound, 

ponderous arms, remarkable for their expansion, in the upper 

part. There are also twenty arm openings to the calyx. There 

are three single, short plates in the commencement of each arm; 

these are followed by a double series of interlocking plates that 

are deeper than wide, making the arm in the lower part deeper 

than wide. The arms gradually widen externally until they are 

about four times as wide as deep. In the lower part of the 

arms the arm furrows are shallow and the arms are twice as 

deep as wide, they do not increase, in depth, in the upward ex- 

tension, even where they are four times as wide as deep. 

This species is distinguished from all others by the thin, 

smooth, slightly convex plates of the calyx and by the re- 

markably heavy arms. 

Found in the upper layers of the Burlington Group, near 

Burlington, Iowa, and now in the State Museum, at Springfield, 

Illinois. The specific name is in honor of one of the founders of 

the genus, the late distinguished paleontologist, Sidney S. 

Lyon, of Jeffersonville, Indiana. 3 

BATOCRINUS LYONANUS, Nn. Sp. 

Plate III, Fig. 4, view opposite the azygous area; Fig. 5, 

basal view. 

Body above medium size. Calyx basin shaped, and spreading: 

horizontally from the secondary radials; two and a half times 

as wide as high; plates thick, angular; sutures beveled; arm 

openings directed horizontally. Vault conical, nearly as large 

as the calyx, covered with polygonal, tumid plates and having 

a large subcentral proboscis. 

Basa's short, more than three times as wide as high and ex- 

cavated below, so the concavity has a depth greater than the 

external height of the plates. First primary radials one and a 

half times as wide as high. Second primary radials quad- 

rangular, half as large as the first, and only a little wider than 



19 

high. Third primary radials a little larger than the second and 
bearing upon the upper sloping sides the secondary radials. 

There are two secondary radials in each of three radial series, the 

second one being about twice as large as the first and bearing: 

upon each upper sloping side three tertiary radials, thus giving to 

each of these three radial series four arms. The radial series on 

the left of the azygous area has one-half of it constructed in 

the same manner; the other half, being the one most distant 

from the area, possesses no tertiary radials, but has four sec- 

ondary radials, and, therefore, in this series, there are only 

three arms. The radial series opposite the azygous area has no 

tertiary radials, but it has four secondary radials on each of 

the upper sloping sides of the third primary radials, and, 

therefore, there are only two arms in this series. The species 

has only seventeen arm openings to the calyx. 

In each regular interradial area there are three plates, the 

first of which are the larger plates of the calyx, and each one 

has eight sides. It rests between the upper sloping sides of the 

first primary radials and the second and third primary radials 

abut it on each side, and it supports, on top, the other two 

interradials. The upper interradials are never of equal size; 

they are situated between the first secondary radials and below 

the tertiary radials. 

The azygous. area is subovate in form, and contains six 

plates. The first one is in line with the first primary radials 

and of the same size. It is followed by three plates, that differ 

but little in size, and these are followed by two plates, in the 

third range, that are situated between the second secondary 

and first tertiary plates, and thus extend a little higher than 

the plates do, in the regular interradial areas. 

In Batocrinus facetus the three armed series is on the right 

of the azygous side, in this it is on the left. In that species, 

there are four regular interradials and eleven azygous plates, 

in this species, there are three regular interradials and six 

azygous plates. It is a marked species that cannot be mis- 

‘ taken for any other one. ; 

Found in the St. Louis Group, in Hardin county, Kentucky, 

and now in the collection of Wm. F. E. Gurley. The specific 

name is in honor of the late Sidney 8. Lyon, who did so much 

valuable work in this family of crinoids. 
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BATOCRINUS_ALTIUSCULUS, 0. Sp. 

Plate V, Fig. 1, side view, azygous area on the right; Fig. 2, 

azygous view; Fig. 3, summit view of the same speci- 

men, part of the top being broken away. 2 

Body large, above the medium size. Calyx long, somewhat 

bell-shaped, very slowly and somewhat evenly expanded from 

the base to the second radials and then spreading horizontally; 

nearly as high as wide; arm openings directed horizontally; 

plates convex; sutures depressed; surface smooth or finely granu- 

lar. 

Basals form a subcylindrical cup nearly as high as wide, 

truncated and round at the base, with a round facet for the 

attachment of the column deeply impressed, and about two- 

thirds of the diameter of the base. The columnar canal is large 

and pentagonal. A little above the truncated base there is a 

high transverse ridge across each plate, that is broken at the 

sutures, giving to this band when viewed from below a sub- 

hexagonal outline. Above the band the basals slowly expand. 

First radials longer than wide, nearly as large as the basals, 

lower third most convex, three hexagonal, two heptagonal, and 

rising almost vertically from the basals. If the usual quadran- 

gular second radials exist, in this species, they are anchylosed 

with the third radials, in our specimen, so as to form single 

pentagonal plates about one-third as large as the first radials, 

axillary, and bearing upon each upper sloping side two secondary 

radials, the second being larger than the first. The second 

secondary radials are axillary and bear two or three tertiary 

radials upon each superior sloping side, which gives to the 

species twenty arm openings to the vault. 

Regular interradials, two in each area, one above the other, 

the second one less than half as large as the first, and situated 

between the secondary radials. ‘There are seven plates in the 

azygous area. The first one is in line with the first primary 

radials and of about the same size, being slightly narrower and 

a little longer. It is followed by a range oi three plates, each 

of which is about one-third as large as the first. ' There are 

three small plates in the third range, below the tertiary radials, 

in the adjoining radial series. 
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Vault elevated over the arm openings, convex and having, 

comparatively, a small subcentral proboscis. It is composed of 

very irregular, polygonal, tumid plates, without any apparent 

order as to size or arrangement. ‘The proboscis is broken off 

so its length is not ascertained. 

This species bears most resemblance to B. christyi, from which 

it is distinguished by the longer form of the calyx, longer 

basals, longer and more convex first radials, shorter second and 

third radials (if this species possesses the second quadrangular 

plate) more elevated vault over the arm openings, less convex 

beyond, smaller proboscis, and more tumid plates. Indeed very 

slight observation will distinguish the two species. 

Found by the laborious naturalist and indefatigable collector, 

R. A. Blair, of Sedalia, Missouri, in the upper part of the Bur- 

lington Group near Blackwater Station, a few miles west of 

Booneville, in that State, and with his usual generosity presented 

to one of the authors—S. A. Miller. 

BATOCRINUS ASPRATILiS, nN. Sp. 

Plate V, Fig. 4, azygous view; Fig. 5, lateral view; Fig. 6, 

summit view. 

Body of our Specimen unsymmetrical, one side larger than the 

other, which may or may not be abnormal. The species is of 

medium size and the vault is nearly as large as the calyx. 

Calyx broadly truncated at the base and very rapidly expand- 

ing in the upper part; about half as wide as high; arm~open- 

ings directed horizontally ; plates highly convex; sutures distinct ; 

surface granular. : 

Basals thick and form a low subhexagonal cup, about three times 

as wide as high, with a round, deep columnar depression, having’ 

a concave, radiately furrowed bottom, for the attachment of the 

column. The base is about two and a half times as wide as the 

diameter of the column. The basal plates stand nearly upright ; 

they are flattened, in the central part, and beveled toward the 

sutures, which makes the cup hexagonal. First radials smaller 
than the basals, of unequal size, and about twice as wide as 

high, three hexagonal, two heptagonal, and directed at an angle 

of about thirty degrees from the basals. Each one is trans- - 

versely, highly conyex, the elevation being obtusely angular. 
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Second radials quadrangular and very short, being from three 

to six times as wide as long. Third radials pentagonal, twice 

as wide as high, convex in the central part, axillary, and bear- 

ing upon each upper sloping side two secondary radials. The 

second secondary radial is larger and much wider than the first, 

axillary, and bears upon each upper sloping side two or three 

tertiary radials. On one side of our specimen, there are only 

two tertiary radials, in each series, and on the other side there 

are three, in each series, which makes one side of the calyx larger 

than the other. The proximate ray on each side of the azygous 

area has an axillary tertiary radial so that each of these rays 

has five arm openings to the vault. This gives to the species 

twenty-two arm openings to the vault. 

There is only one regular interradial in each area, which is 

a large, tumid, conspicuous plate. There are five azygous plates. 

The first one is in line with the first radials and of nearly the 

Same size and quite as tumid. There are three plates in the sec- 

ond range, the middle one being a short quadrangular plate, 

twice as wide as long, the lateral ones being comparatively large, 

tumid plates. There is only one plate in the third range, which 

is nearly as large as the first and very tumid, The azygous area 

is slightly wider than high, or nearly square in outline, with a 

flat, wide, quadrangular plate, in the center, surrounded by four 

tumid plates occupying the angles of the square. 

Vaultsomewhat elevated over the arm openings, convex toward 

the central part and having a subcentral proboscis. It is com- 

posed of irregular, polygonal, tumid plates arranged, in some 

order, as five quite tumid plates, half way from the margin to 

the center, are in line with the primary radial series. The pro- 

boscis being broken off, and the length is unknown. 

This species is se different from all others having twenty-two 

arms, that it is unnecessary to make a comparison with any oi 

them for the purpose of distinguishing it. The single, regular 

interradial and the arrangement of the five azygous plates, with 

their peculiar shape and convexity will alone distinguish it from 

all other described species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. 
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BATOCRINUS SCYPHUS, 0D. Sp. 

Plate V, Fig. 7, azygous view; Fig. 8, lateral view; Fig. 9, 

summit view. . 

Body medium size. Calyx bowl shaped, rounded at the base 

and very gradually expanding to the summit; about one-third 

wider than high; arm openings within the upper margin of the 

summit and directed upward; plates thin, plain, not convex; 

sutures not very distinct; surface smooth or granular. 

Basals very low, curving into the columnar eavity and upward 

about as high as the depth of the cavity. First radials the 

larger plates of the body, wider than high, gradually expanding, 

three hexagonal, two heptagonal. Second radials quadrangular, 

about twice as wide as high. Third radials short, twice as wide 

as high, pentagonal, axillary, and bearing upon each upper 

sloping side two secondary radials. The second secondary 

radials are axillary, larger and wider than the first, and bear 

upon each upper sloping side, in four of the radial series, two 

tertiary radials; but in the ray opposite the azygous area, there 

‘is only one tertiary radial, in each series, one of which is smaller 

than the other. There are, therefore, twenty arm openings to 

the vault, but two of the openings opposite the azygous area 

are smaller than the others, and, hence, it would appear, that 

the arms are not of equal size; probably sixteen or eighteen are 

uniform, and the other two or four, as the case may be, are 

smaller or have fewer divisions. The arms themselves are wholly 

unknown, and the facet for their articulation is very obscure, in 

our specimen. They must have been very small and peculiarly 

constructed, with an extraordinary covering of the arm furrows, 

ii we may be allowed to judge from the appearance of the 

orifices. 

There is only one regular interradial plate in each area; it is 

nearly as large as the second and third radials together, or 

about half as large as a first radial. The azygous area is large 

and contains seven plates. The first one is in line with the first 

radials and rather longer; it is followed by three plates, the 

middle one of which is the larger and about the size of a regu- 

lar interradial, and this range is followed by three rather large 

plates in the third range. 
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Vault depressed convex with a very small, short, subcentral 

proboscis. It is covered with irregular, polygonal, gently convex 

plates. The proboscis seems to be complete, except the covering, 

in our specimen, though it is possible small plates may have 

been broken from the top of it. It is evident it could not have 

been much higher. 

This species agrees with Latocrinus in the plates of the calyx, 

but differs in all other respects-from all described species. The 

arin openings and proboscis are peculiar and different from 

those in any other known species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. 

BATOCRINUS LAETUS, Nl. Sp. 

Plate V, Fig. 10, view opposite the azygous area; Fig. 11, 

azygous side view; Fig. 12, summit of same specimen. 

Body medium size. Calyx obconoidal, truncated at the base, 

a little less than twice as wide as high, arm openings directed 

horizontally; plates thick, very highly convex, the convexity | 

generally angular; sutures distinct; surface granular. 

Basals moderately thick, and form a low, hexagonal cup, twice 

as wide as high, with a round deep columnar depression, having 

a coneave, radially furrowed bottom, for the attachment of the 

column. The base is about twice as wide as the diameter of the 

column. The basal plates stand upright; they are flattened in 
the central part, and beveled toward the sutures, which makes 

the cup hexagonal. It will be observed, that the basals form a 

cup like that of B. aspratilis, except the plates are somewhat 

thinner. First radials longer than the basals, but somewhat 

shorter and of unequal size; they are, however, wider than long, 

three hexagonal and two heptagonal, with the superior sides 

slightly arcuate. Each one is transversely, highly convex, the 

' elevation being obtusely angular. Second radials quadrangular, 

and about three times as wide as high. Third radials pentagonal, 

twice as wide as high. convex in the central part, axillary, and 

bearing upon each upper sloping side two secondary radials. 

The second secondary radials are only a little larger than the 

first, axillary, and bear upon each upper sloping side two ter- 

tiary radials. The proximate ray on each side of the azygous 
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area has an axillary, tertiary radial, so that each of these rays 

has five arm openings to the vault. This gives to the species 

twenty-two arm openings to the vault. 

There are two regular interradials in each area; the first one 

is very tumid, and about as large as the second and third pri- 

mary radials together; the second one is about one-third as 

large as the first and quite convex. The azygous area 1s about 

as wide as high and contains six plates. The first one is in line 

with the first radials and fully as large and tumid. It is followed 

by three plates, in the second range, and two in the third, all 

of which are tumid and subequal in size. 

Vault elevated, above the arm openings, and gently convex, 

toward the central part, and bearing a coarse, central proboscis. 

It is composed of irregular, polygonal, subspinous plates, ar_ 

ranged, so far as discovered, without order, in respect to the 

different radial areas. The proboscis commences, at the base, 

with a very large, transversely tumid plate, opposite the azygous 

side. The length of the proboscis is unknown. 

This species is so different from all others bearing twenty-two 

arms, that no comparison is necessary to distinguish it. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS AQUABILIS, n. sp. 

Plate V, Pig. 13, azygous view; Fig. 14, view opposite the 

azygous side; Fig. 15, summit of same specimen. 

Calyx and vault somewhat equal in dimensions and together, 

somewhat wheel-shaped. Rather below the medium size. Calyx 

broadly truncated at the base, gently expanding to the top of 

the primary radials and then abruptly spreading horizontally 

to the free arms; more than twice as wide as high; arm open- 

ings directed horizontally; plates thick, highly convex on the 

lower part, but much less so above; sutures moderately dis- 

tinct; surface granular. 

Basals thick and form a low, hexagonal cup, about three times 

as wide as high, with a round, shallow, columnar depression, 

having a concave radiately furrowed bottom for the attachment 

of the column. The base is full twice as wide as the diameter 

—4 G. 
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of the column. The basal plates stand upright, they are flat- 

tened in the central part, and beveled toward the sutures, which 

makes the cup hexagonal. It will be noticed that the basals 

form a cup similar to that of B. aspratilis, except having a 

shallow, instead of a deep columnar cavity. First radials some- 

what smaller than the basals, wider than long, three hexagonal, 

two heptagonal. Each one is transversely tumid. Second radials 

quadrangular and, at least, four times as wide as high, third 

radials pentagonal, very short, four times as wide as high and 

bearing upon each upper sloping side two secondary radials. 

The second secondary radials are much wider than the first, 

axillary, and bear upon each upper sloping side two tertiary 

radials. There are twenty arm openings to the vault. 

There is only one regular interradial in each area, and it is a 

large tumid plate. The azygous area is fully as wide as long 

and contains four plates. The first one is in line with the first 

radials, rather larger and more tumid. There are three plates 

in the second range, the middle one being about as large as the 

other two together. 

Vault moderately elevated over the arm openings and quite 

convex toward the central part. It bears a rather large, sub- 

central proboscis, the length of which is unknown. The vault 

is composed of irregular polygonal, subspinous plates, arranged, 

so far as discovered, without order, in respect to the radial 

areas. The proboscis commences at the base, opposite the azy- 

vous side, with a very large, transversely tumid angular plate. 

This species is so different from all other trochiform species 

and from all others bearing twenty arms, that no comparison 

is necessary to distinguish it. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. 

STROTOCRINUS VENUSTUS, 0D. Sp. 

Plate VI, Fig. 1, side and basal view of the calyx. 

Calyx medium size, urn shaped, below the tertiary radials, 

from which place it abruptly spreads horizontally. Surface 

deeply sculptured. Column round and perforated by a rather 

large subpentagonal canal. 

Basals low, thick, deeply sculptured, notched at the suture 

lines, hexagonal in outline and extending below the columnar 
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facet, where small nodes are made to terminate the sculptured 

ridges. First radials highert han wide, tw oheptagonal and two 

hexagonal and one pentagonal, central tubercle transverse and — 

sending two ridges to the basal plates and one to each of the 

other adjacent plates. Second radials hexagonal, wider than 

high, a little smaller than the first radials, central tubercle only 

slizhtly elongated transversely, from which a ridge is directed 

to each adjoining plate. Third radials a little smaller than the 

second, wider than high, hexagonal, and bearing on the upper 

- lateral sides a single secondary radial. Secondary radials smaller 

than the third primary radials and supporting on one of the 

upper sloping sides a single tertiary radial and on the other a 

series of three or more tertiary radials, before the arm becomes 

free; the exact number cannot be determined from our speci- 

men. The single tertiary radials bear an axillary plate of the 

fourth order, which supports, on each upper sloping side, two 

or more plates before the arms becomes free. There are, there- 

fore, at least twelve arms in each radial series or sixty arm 

openings to the vault in this species. 

First regular interradial hexagonal, as large as the second 

primary radials, sculptured in the same way, and supporting 

two smaller but similar plates in the second range. The latter 

are followed by two smaller plates and these by one still smaller 

plate, which gives us six plates in each regular interradial area. 

There is one plate in each intersecondary radial area that rests 

on the third primary radial. There are nine plates in the azy- 

gous area. The first one is in line with the first radials, of the 

same size and sculptured in like manner. It is followed by three 

plates in the second range and these in turn by three smaller 

plates, above which there are two still smaller plates before the 

tertiary radials unite to cut off the azygous area from the plates 

of the vault. | 
The sculpturing on the plates in this species is similar to that 

on Strotocrinus ectypus, but otherwise it bears little resemblance 

to that species. It is so different in the form of the calyx and 

number of the interradials from S. regalis and kindred species 

that no comparison with any of them is necessary to distin- 

guish it. 

Found in the Burlington Group, at Burlington, Iowa, and 

now in the Illinois State Museum, at Springfield. 
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BLAIROCRINUS SPINOSULUS, N. sp. 

Plate Vil, Fig. 16, azygous view; Fig. 17, view opposite the 
azygous area; Fig. 18, summit view. 

Calyx truncated at the base, obpyramidal, about twice as wide 

as high; plates sculptured; radial ridges rather sharp; inter- 

radial area flat; secondary radials and arm openings directed 

horizontally. 7 

Basals three, forming a low, irregular, subhexagonal disc, 

nearly covered below by a round column, which is attached to 

the basals, by radiating denticulations. Columnar canal rather 

large, pentalobate. ‘The little rim formed by the basals bears a 

node or short ridge directed toward each adjoining plate above. 

First primary radials the larger plates of the calyx, wider than 

high, three hexagonal, two heptagonal, convex in the central 

part, and sunken at the angles so as to leave a short ridge 

directed toward the center oi each adjoining plate. Second pri- 

mary radials quadrangular, about twice as wide as high, and 

similarly sculptured, though the radial ridge is much stronger 

than the transverse one. Third primary radials about the same 

size as the second, pentagonal, axillary, and bearing upon each 

upper sloping side two secondary radials, While there are only 

ten secondary radial series, there are two arm openings over 

each series, indicating that the arms, at once, bifurcated on be- 

coming iree. 3 

Regular interradials three, one hexagonal plate resting between 

the upper sloping sides oi the first primary radials and followed 

by two smaller elongated plates, that separate the secondary 

radials and connect with the plates of the vault. The first 

azygous plate is in line with the first primary radials, of about 

the same size, and sculptured in like manner. It is followed by 

two plates, in the second range, and three in the third range, 

which separate the secondary radials and connect wlth the plates 

of the vault. 

The vault is strongly pentalobate, by reason of the horizon- 

tally projecting secondary radials extending beyond the upper 

part of the interradial areas. It is elevated over the arm open- 

ings, and gently convex toward the center. There is a spinous 

plate over each double arm opening, and between these spinous 

plates, in each radial series, there is a rather large plate, that 
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separates them on a level with the top of the secondary radials, 

behind which there is a single large, spinous plate. The arrange- 

ment of these three spinous plates, over each radial series, is 

very much like it is in B. trijugis. The plates of the vault are 

rather large, and four of them bear very strong spines in addi- 

tion to those above mentioned. The proboscis is subcentral, 

and probably very much like that in B. trijugis, though the top 

of it is broken off in our specimen. 

The general form of this species will readily distinguish it from 

all others that have been described. It is most nearly related 

to B. trijugis, but in addition to the general form, it may be 

distinguished by having fewer plates in the interradial and 

azygous areas and by the plates of the vault. 

Found by R. A. Blair, in the Chouteau Limestone, at Sedalia, 

Missouri, and now in the collection of 8. A. Miller. 
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Famity CYATHOCRINIDZS. 

CYATHOCRINUS ANDERSONI, 0. sp. 

Plate II, ig. 2, symmetrical side; Fig. 3, azygous side. 

Calyx large, deep, cup-shaped, longer than wide, oblique, 

longer on the symmetrical than on the azygous side; plates very 

thick, tumid, and ornamented with wart-like protuberances; 

sutures very distinct. Column round and composed of plates 

near the calyx, which are highly inclined toward the azygous 

side. 

Basal plates quite uniform, in size, and forming a round basin 

nearly three times as wide as high; each plate bears a strong, 

central tubercle and some of them have two tubercles. Sub- 

radials twice as large as the basals, four hexagonal and one 

heptagonal, very tumid and each one is ornamented, in the 

central area, with several large tubercles. irregularly disposed, 

and some of which are confluent. First radials larger than the 

subradials, tumid, deeply notched for the arm furrows and curv- 

ing in at the superior lateral angles; facet for the reception of 

the second radials large and excavated downward two-thirds the 

length of the plates; plates ornamented, below the facet, with 

irregular tubercles. First azygous plate quadrangular, longer 

than wide, and resting upon the upper truncated side of the 

heptagonal subradial, and rising to the level of the bottom of 

the arm-furrows, in the first radials. The surface of it is also 

tuberculated. ; 

This species is related to C. farleyi. Our specimen is much 

larger than the type of C. farleyi, which might account for differ- 

ences in the surface ornamentation, if there were not other 

differences of specific importance. In that species, the basal plates 

are proportionally much smaller than they are in this, and form 

a flattened pentagonal disc, while in this, they form a basin, 

which increases the comparative length of the calyx. The superior 
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lateral angles of the first radials, in that species, are truncated 

and stand upright, while in this species, they curve in over the 

. margin of the vault and are not truncated. The facets for the 

second radials are proportionally much smaller, in that species, 

than they are in this, which indicates differences in the construc- 

tion of the arms. As these differences in the construction of the 

calyx must rank as of specific importance, the surface ornamenta- 

tion may also be used to distinguish the species. 

Found in the Keokuk Group, at Keokuk, Iowa, and now in 

the collection of Wm. F. E. Gurley. The specific name is in 

honor of D. G. Anderson, of Keokuk, Iowa, from whom this 

specimen was obtained. 

CYATHOCKINUS TUMIDULUS, Nl. Sp. 

Plate Il, Fig. 7, view opposite the azygous side. Specimen some- 

what flattened and the ends of the arms broken away. 

Species medium size and bearing very heavy arms. Calyx low, 

basin shaped; sutures depressed; surface granular. 

Basals small and apparently hidden by the column in the 
concavity of the lower side of the calyx, though, as our speci- 
men is depressed, it is probable that the basals may be seen in 
a better specimen extending slightly beyond the column. Sub- 
radials large and remarkably tumid, being roughly hemispheri- 
cal externally. [irst radials a little smaller than the subradials, 
tumid, transversely angular in the middle part and truncated 
the entire width above. Second radials quadrangular, trans- 
versely angular in the middle part, and more than twice as 
wide as high. Third radials in four of the rays pentagonal, 
axillary, and supporting upon each of the upper sloping sides a 
single arm. The ray opposite the azygous area’ consists of a 
single arm, which commences on the first radial with a quad- 
rangular plate as in the other series. This gives to the species 
only nine arms. 

_ The first azygous plate truncates a first radial and extends 
nearly as high as the first radials, and has a short upper side 
on which rests a smaller plate. 

Arms long, coarse, rough, and composed of short, more or 
less cuneiform plates, projecting on alternate sides above for 
the reception of short, stout pinnules. 
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This species is remarkable for the tumid subradials, large, 

rough arms and short, stout pinnules. The calyx is that of a 

Cyathocrinus, but the arms and pinnules resemble those in some 

species of Scaphiocrinus. This species is so different from any 

hitherto described that no comparison with any of them is 

necessary to distinguish the species. 

Found in the Keokuk Group, on Indian creek near Crawfords- 

ville, Indiana, and now in the collection of Wm. F. E. Gurley. 

. CYATHOCRINUS SIGNATUS, N. Sp. 

Plate VI, Fig. 10, side view of calyx and part of the arms. 

Calyx small, cup-shaped, height a little more than the diame- 

ter; sides unequal; sutures. distinct; plates slightly convex; sur- 

face smooth or granular; column small. 

Basals form a shallow cup with sharp superior angles. Sub- 

radials rather longer than wide and about twice as large as the 

basals. There appears to be only four subradials, in our speci- 

men. The plate on the right of the illustration occupies the 

place of a subradial and radial, while the azygous plate trun- 

eates the subradial on the right of it. Possibly the plates are 

anchylosed; or the specimen is abnormal. First radials unequal 

in size and not uniform in shape. The arm facets occupy about 

half the width of the plates, face outward, and the superior 

lateral sides of the first radials slope down to the sutures. The 

arms are very different from each other and divide with great 

irregularity, but they divide so frequently that there are more 

than a hundred and probably twice that many of them. They 

are composed of rather long pieces. The azygous plate broadly 

truncates a subradial and is about as large. The proboscis 

may be seen within the labyrinth of small arms in our specimen, 

where it is composed of large plates and appears to be balloon 

shaped. This species would seem to have its relations with C. 

labyrinthicus, though it is so different that no comparison is 

necessary to distinguish it. 

Found in the Keokuk Group, in Washington county, Indiana, 

and now in the collection of Wm. F. E. Gurley. 
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BARYCRINUS FORMOSUS, N. Sp. 

Plate Ill, Fig. 6; azygous view of calyx, arms and column. 

Species, as indicated by our specimen, rather below the medium 

size. Column moderate size, pentagonal and composed of alter- 

nately thicker and thinner plates. Calyx broadly bowl-shaped, 

twice as wide as high; plates thick, depressed laterally and at 

the angles, and swelling in the middle part so as to form broadly 

rounded radial ridges; surface smooth or very finely granular. 

Basal plates forming a pentagonal disc nearly covered by the 

column. Subradials the larger and more tumid plates of the body, 

longer than wide, four hexagonal and one heptagonal. First 

radials wider than long, deeply sunken at the lateral angles, 

and each having a broadly rounded radial ridge in the middle; 

facets for the reception of the second radials concave, each a 

little more than half the width of the plate, suture gaping; 

superior lateral angles sharply truncated for the reception of 

the summit plates. Second radials short, transverse, rounded 

plates, a little longer in one of the rays than in either of the 

other three preserved in our specimen. Third radials longer 

than the second, axillary and supporting upon each upper 

sloping side heavy, strong arms. 

First azygous plate large, quadrangular, wider than high, 

resting upon the upper side of the: heptagonal subradial and 

separating two first radials. Second plate smaller than the first, 

but, in our specimen, it is turned in upon the vault so as not 

to expose the entire surface. 

Arms ten, two from each ray; short, heavy, rounded exter- 

nally, and composed of rather long slightly cuneiform plates. 

Every fourth plate on each side bears an armlet, that is, every 

second alternate plate on opposite sides bears an armlet. The 

intervening plates that do not bear armlets are the shorter 

ones. The armlets are short and stout and bear secondary 
armlets as in B. spectabilis. 

The general form of the calyx and arms will readily distin- 

geuish this from other described species. 

Found in the Keokuk Group, Washington County, Indiana, 
and now in the collection of Wm. F. E. Gurley. 

—5 G. 
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Famity POTERIOCRINIDZ. 

ZEACRINUS BELLULUS, 0. sp.- 

Plate Il, Fig. 8, calyx and arms, azygous side on the left. 

Species below the average size, slightly constricted above the ~ 

calyx, arms coming to a point at the summit, and the whole 

very neat in outline. Calyx low; plates convex; sutures bev- 

elled; columnar cavity moderately deep; surface granular. 

Basal plates within the calyx and covered externally by the 

column. Subradials rather large, barely visible, at the superior 

angles in a side view, convex and sutures distinct. First radials 

wider than high, convex, truncated the entire width above and 

separated from the second radials by a gaping su’ure. Second 

radials nearly as long as wide, convex longitudinally, depressed 

laterally toward the sutures, pentagonal, axillary and support- 

ing upon each upper sloping side a single arm. However, the 

ray opposite the azygous area is not visible in our specimen, 

and it may, as in other species in this genus, bear only a single 

arm, and hence the species will possess only nine arms; but if 

it is like the other rays, the species has ten arms. 
The arms are slightly fusiform and composed of a single series 

of plates which are transverse and nearly as long as wide, at 

first, but gradually become thinner and wider and cuneiform 

toward the middle part, and, without again shortening, they 

become narrower as the arms taper to the distal end. Each 

plate bears a pinnule directed upward and inward and com- 

posed of long joints. 

The first azygous plate is twice as long as wide, has five sides, 

the lower end abuts upon a subradial, the under sloping side 

rests upon another subradial, and the upper sloping side abuts 

upon the under sloping side of the first radial on the right; 

one superior side abuts the second azygous plate, while the 
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summit is truncated by the third azygous plate. The second 

azygous plate truncates a subradial. The third azygous plate 

is long and abuts one side upon the short lateral side of the 

first radial on the right and the side of the second radial and 

part of the first arm plate. 

This species bears some resemblance to Cyathocrinus mani- 

formis of Yandall and Shumard which has generally been re- 

ferred to Zeacrinus. In that species the subradials are long and - 

abruptly bend into the columnar cavity and upward so as to 

form a convex rim for the base of the calyx and show the upper 

part of the plates in a lateral view; in this species the columnar 

depression is much smaller and the subradials are compara- 

tively shorter and only slightly convex so as to form a some- 

what truncated base to the calyx and to show only the supe- 

rior angles of the plates in a lateral view. The first radials are 

comparatively shorter and the second radials comparatively 

longer and the plates more convex in this species than they are 

in Z. maniformis. The arms in this species are more fusiform . 

than in 4. maniformis. In that species there are only nine 

arms. ; ( 

Found in the Kaskaskia Group, near Shoals, Martin County, 

Indiana, and now in the collection of Wm. F. E. Gurley. 

ZEACRINUS OBESUS, Nl. Sp. 

Plate IV, Fig. 6, side view, with the ray opposite the azygous 

area on the right; Fig. 7, azygous view; Fig. 8, basal view. 

Body robust. Calyx very low and round; columnar cavity 

deep so that the point of columnar attachment is about on a 

line with the top of the first radials ; surface smooth or gran- 

ular. | . 

Basal plates completely within the calyx. Subradials long and 

narrow, extending from the bottom of the columnar cavity 

down and over the basal rim so as to be seen in a lateral view. 

First radials have a long triangular extension down into the 

columnar cavity, and they are separated from the second 

radials by a transverse suture. The second radials are wide, 

short, pentagonal, axillary plates, in four of the series, but in 

the ray opposite the azygous area, it is a quadrangular 

plate, a little more than twice as wide as long, and followed 
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by a shorter quadrangular plate, which is succeeded by a short, 

axillary plate. The second bifurcation of the rays takes place 

on the fourth plate, from the first axillary plate, in all the rays 

except two, and in these it takes place on the fifth plate. Our 

specimen is not preserved so as to show any further divisions 

of the arms, if any take place. 

The first azygous plate is long and narrow like a subradial, 

and extends down deep into the columnar cavity. between a 

subradial and the under sloping’ side of the first radial on the 

right and rises a little aboye the subradial. The second plate 

truncates the subradial, separates the first radials and extends 

to the top of the first secondary radial on the right and to the 

middle of the second secondary radial on the left. It is followed 

by a much smaller plate, and it, in turn, by a small triangular 

plate. 

This species is distinguished from Z. magnoliiformis, the type 

of the genus, which it seems most to resemble, in several par- 

ticulars, one of which is sufficient to distinguish the species. In 

Z. magnolitormis, the arms bifurcate on the third and fourth 

plates, in this species they bifurcate on the fourth and fifth 

plates. The azygous side of Z. magnoliiformis has never been 

illustrated ‘and we have no specimen of that species with which 

to make a comparison, but, judging from the description given, 

in the Geo. Sur. of lowa, Page 544, the azygous areas in the 

two species are not alike. The subradials have not the same 

form according to the illustration of that species, by Hall. Our 

species is more robust and the basal cavity seems to be deeper. 

It has some resemblance to Z. depressus, a diagram of part of 

which is in the Geo. Sur. of lowa, Page 546, but the azygous 

area will at once distinguish it. 

Found in the Kaskaskia Group, at Flag Pond, Virginia, and 

now in the collection of Wm. F. E. Gurley. , 

ZEACRINUS NITIDUS Nl. Sp. 

Plate VI, Fig. 3, azygous view; Fig. 4, view of the same 

specimen, opposite the azygous side. The speci- 

men is somewhat flattened. 

Species below the average size, much constricted above the 

ealyx, arms proportionally large and coming to a point at the 
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summit, Calyx subhemispherical, base depressed; sutures dis- 

tinct; surface granular. ! 

Basal plates within the calyx and covered externally by the 

column. Subradials about as wide as long, sharply bending 

into the columnar cavity and upward so as to form a convex 

rim, for the base of the calyx, and to show full half the length 

of the plates in a lateral view. First radials about one hali 

wider than long, truncated the entire width above and sepa- 

rated from the second radials by a gaping suture. Second radi- 

als of unequal length, some of them longer than the first radials 

and others shorter, convex longitudinally, constricted on the 

sides, four of them pentagonal, axillary, and supporting upon 

each upper sloping side a single arm; the other one, which is 

opposite the azygous area, is quadrangular, and has a short 

upper side and bears a single arm. The species, therefore, has 

only nine arms. 

The arms are short, comparatively large, very slightly fusi- 

-form and composed oi a single series of short plates, that are 

more or less cuneiform in the middle part of the arms. Hach 

plate bears a pinnule directed upward and inward, which is 

composed of long joints. 

The first azygous plate is quadrangular, a little longer than 

wide, placed oblique, the lower end abuts upon a subradial, the 

under sloping side rests upon another subradial, the opposite 

~side abuts the under sloping side of the first radial on the 

right, and the superior side abuts upon the second azygous 

plate. The second azygous plate is larger than the first, trun- 

cates a subradial, and occupies almost the entire width of the 

azygous area. ‘The third azygous plate is quite small and does 

not seem to extend to the first plate. 

It is quite unnecessary to compare this species with Z. bell- 

ulus, above described, but it may be compared with the form 

figured by Hall, as Z. maniformis, which it very much resem- 

bles. Hall’s specimen, however, bears only a slight resemblance 

to Z. maniformis as figured by Yandall & Shumard, in their 

contributions to the Geology of Kentucky, and we prefer to 

compare our species with that which is the true Z. maniformis. 

‘4. maniformis has proportionally a longer and more globose 

calyx and much longer arms than our species. The second ra- 

dials in our species are much more constricted on the sides than 
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they are in Z. maniformis, and we are led to infer, from the 

figure, that it had ten arms while our species has only nine. 

Found in the Kaskaskia Group, in Randolph County, Lllinois, 

and now in the collection of Wm. F. E. Gurley. 

SCAPHIOCRINUS MARTINENSIS, Nl. sp. 

Plate 1V, Fig. 9, Calyx, part of the column, and part of the arins. 

Calyx cup-shaped, more than one and a half times as wide as 

high, very evenly expanding from the column to the top; sut- 

ures distinct; surface smooth or finely granular. Column small, 

round and composed of alternately thicker and thinner pieces. 

Basals form a little cup, with sharp, high angles, at the top. 

Subradials twice as large as the basals. First radials larger 

than the subradials, wide: than high, truncated nearly the en- 

tire width for the second radials, from which they are separated 

by a gaping suture. The upper part below the gaping suture 

is quite prominent and convex in the middle part, and the 

superior lateral angles are slightly truncated, leaving the suture 

at the top depressed. The second radial or first brachial, in 

the only arm preserved, in our specimen, has a length greater 

than the diameter at the upper end, and the second brachial is 

longer than its greatest diameter, axillary, and supports an arm 

upon each upper sloping side. The two brachials together, are 

round externally and contracted on the sides. | 

The arms are short and coarse, one of them divides on the 

seventh plate and the other remains single throughout its 

length. The arms are composed of remarkably long, cuneiform, 

alternately projecting plates, that bear alternately, short, 

strong, long-jointed pinnules. Only pieces of the other arms 

are preserved, in our specimen, but one of them is shown to 

have had only a single brachial, which is long, contracted in 

the middle, at the sides, and axillary. The arms are not, there- 

fore, uniform in structure. The azygous side is not visible. 

This species is so different from any hitherto described, that 

no comparison with any of them is necessary, in order to dis- 

tinguish it. 
Found in the Kaskaskia Group, in Martin County, Indiana, 

and now in the collection of Wm. F. E. Gurley. ) 
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SCAPHIOCRINUS ARROSUS, N. Sp. 

Plate VI, Fig. 5, azygous view of calyx and arms. 

All the plates of the calyx and arms are angular and present 

a very rough aspect. The plates of the calyx, though small, 

are deeply sculptured. The calyx is low, less than half as wide 

as high. The column is obscurely pentagonal, and composed 

near the calyx of thin plates radiately furrowed near the outer 

circumierence. 

Basals small, hidden by the column. Subradials small, wider 

than high, directed outward, hexagonal, except the one on the 

azygous side, which is truncated at the top and heptagonal, 

each one is produced into an angular node, ati the central part. 

First radials pentagonal, about half as high as wide, sharply 

angular, or having a ridge at the upper part and a radiating 

ridge from the central part to each adjoining subradial. Hori- 

zontally truncated the entire width of the plate on top, where 

the suture is gaping. Second radials quadrangular, about half 

as long as wide, sharply angular in the central part; sutures 

gaping. Third radials pentagonal, nearly as high as wide, axil- 

lary, sharply angular in the central part, upper sides very steep 

and each supporting an arm. 

The bifurcation of the arms is not uniform, in the different 

rays. ‘The one on the left of the azygous area bifurcates on the 

fourth plate, while the four on the right of the azygous area 

bifurcate on the sixth plate. One of the arms does not bifurcate 

again, but the other one bifurcates once, though not at uniform 

distances from the first bifurcation. This method of dividing 

the arms gives to the species, in the upper part, thirty arms. 

The arms are angular externally, and composed of slightly cunei- 

form plates that bear coarse pinnules. 

The azygous plates are sculptured, the central part of each 

being most prominent, and arranged in alternate order, the first 

one 1s inserted obliquely between the subradial and a first radial. 

The calyx of this species resembles the calyx of Scaphiocri- 

nus bonoensis, but the arms are not half as numerous and are 

wholly different, after the first division. We do not know of 

‘any other species with which it is necessary to compare it. 

Found in the Keokuk Group, in Washington county, Indiana, 

and now in the collection of Wm. F. E. Gurley. 
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HYDREIONOCRINUS SANCTILUDOVICI, Worthen. 

Plate VI, Fig. 2, view of the type. 

Prof. Worthen, in Volume VIII of the Geo. Sur. of Illinois, 

page 98, gave a short description of this species, under the 

name of ‘“Hupachycrinus sanctiludovici,’ but did not illus- 

trate it. We have figured the type of the species, which is 

very fragmentary, as stated by Prof. Worthen, but from the 

expanded summit of the vault and the short, strong spine, 

shown on the right of the illustration, we suppose it to belong 

to the genus Hydreionocrinus, to which we have referred it. It 

occurs in the St. Louis Group, at St. Louis, Missouri, and from 

his imperfect description and our ilustration, the species may 

be identified. 

HYDREIONOCRINUS SUBSINUATUS, nN. Sp. 

Plate VI, Fig 11, azygous side view of the calyx; Fig, 12, 

basal view of same specimen; Fig.'13, azygous side view 

of another specimen, preserving part of the spi- 

nous second radials; Fig. 14, basal view 

of same specimen. 

Calyx depressed, saucer-shaped, slightly concave below. longi- 

tudinally concave on the ventral side; sutures distinct; surface 

smooth. When viewed from above or below, hexagonal, in out- 

line, by reason of the truncated first radials, and the concave, 

wide azygous area. Column round. 

Basals form a pentagon one-half wider than the column, with 

a central, columnar cavity surrounded by an external rim, for 

the support of the attaching column. Subradials of moderate 

size, three of them apparently pentagonal, though as each one 

abuts upon two basals, where there is an obsure angle, they 

are really hexagonal. The two adjoining the azygous area are 

heptagonal. They curve very slightly down to the basals, and 

upward, toward the acute angles between the first radials, 

They are not uniform in size or shape; the heptagonal plate 

on the right of the azygous area is the wider, and the one on 

the left the longer one. First radials twice as wide as high, 

truncated the entire width above, much thickened within, and 

separated from the second radials, on the outer face, by a 
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gaping suture, but immediately within, a straight ridge extends 

from one outer angle to the other having a furrow on each side 

so as to form a hinge on which the second plates articulate; 
behind this hinge in the middle part of each plate, there is 

a socket for the reception of a tooth-like projection. Second 

radials short and heavy and produced externally in a moder- 

ately strong spine. 

First azygous plate longer than wide, pentagonal, upper side 

short, abutting below on a subradial and resting very slightly 

oblique between another subradial and the under sloping side 

of the first radial on the right. Second azygous plate longer 

than wide, truncates a subradial, abuts upon the superior 

lateral side of the first radial on the left, and the first and third 

azygous plates on the right. Third azygous plates longer than 

wide, truncates the first azygous plate, and abuts upon the 

superior lateral side of the first radia! on the right. The second 

and third azygous plates are hexagonal, but the plates abut- 

ting the superior side are not preserved in our specimens. A 

small part of a proboscis is preserved in one of our specimens, 

that shows some heavy, transversely furrowed plates. Other 

parts not preserved. 

This species is so different from any other referred to this 

genus, that no ‘comparison will serve further to distinguish it. 

There is a possibility thatit is a Zeacrinus, but we think it is 

not. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 

and now in the collection of Wm. F. H. Gurley. 

HYDREIONOCRINUS NODULIFERUS, Nn. sp. 

Plate VI, Fig. 15, view opposite the azygous area; Fig. 16, 
azygous view of the same specimen; Fig. 17, basal 

view of the same, showing the protruding 

part of the second radials. 

Calyx bowlshaped, twice as wide as high; columnar cavity 

abrupt; plate gently convex; sutures slightly beveled; surface 
eranular. Column round. 

Basals sunken in the columnar cavity and only slightly larger 
than the diameter of the column. Subradials of moderate size, 

—6 G. 
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four of them apparently pentagonal but really hexagonal, 

because of abutting two basal plates, one of them heptagonal, 

by reason of being truncated by the second azygous plate. 

The lower ends curve abruptly into the columnar cavity and 

the superior ends more gently upward toward the acute angles 

between the first radials. First radials one-third wider than 

high, truncated the entire width above, thickened within and 

separated from the second radials, on the outer face, by a 

gaping suture, but immediately within, a straight ridge extends 

from one outer angle to the other, having a furrow on each 

side, so as to form a hinge, on which the second plate articu- 

lates. Second radials of three kinds; the one opposite the 

azyous area is twice as long as wide, rounded externally, con- 

tracted in the middle, serrated or bearing small nodes at the 

lower end, where it projects beyond the first radial, and axil- 

lary at the superior end, where it bears two arms. The plates 

on each side of the azygous area are of the same form but 

shorter and project farther beyond the first radials, where the 

nodes are stronger, and the central one almost spine-like. The 

two lateral second radials are still shorter, having a width and 

depth, each, greater than the length, and projecting still more 

beyond the first radials, showing a remarkably wide gaping 

suture. The central nodes are really small spines. Each second 

radial bears upon the upper sloping sides two arms which 

make ten arms in this species. 

The arms are composed of a single series of rather long 

plates, each one of which bears a central tubercle or node. 

The first azygous plate is quadrangular and rests between 

a subradial and the under sloping side of the first radial on 

the right. It does not appear to abut upon a subradial below, 

but comes to a point near the angle. The second azygous 

plate truncates a subradial and rests between the superior lat- 

eral side of the first radial on the left and the upper sloping 

side of the first azygous plate on the right. The third azygous 

plate truncates the first and abuts against the yery short 

lateral side of the first radial on the right. The second radials 

and the arms are quite different from anything heretofore de- 

scribed and. will serve to distinguish it from all other species. 

Possibly, it may belong to Zeacrinus, though it has no close 
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resemblance to any species described, in that genus. The sum- 

mit of the proboscis will determine whether it belongs to 

Hydreionocrinus or Zeacrinus. 

Found in the Upper Coal Measures, at Kansas City, Mis- 

souri, and now in the collection of Wm. F. E. Gurley. 

HYDREIONOCRINUS CRASSIDISCUS, NL. Sp. 

Plate VI, Fig. 18, basal view; Fig. 19, azygous side view of 

7 the calyx. 

Calyx discoid, slightly concave below, plates convex; sutures 

distinct, surface granular. Column round. 

Basals form a pentagon one-third wider than the columnar 

cicatrix, which is concave and radiately furrowed, for the sup- 

port of the attaching column. Columnar canal very small. 

Subradials directed horizontally, convex, of unequal size, the 

one on the right of the azygous area being the larger and 

wider one; each one is hexagonal. First radials twice as wide 

as long, convex, sutures depressed, directed almost horizontally, 

so as to give the calyx a height little if any more than the thick- 

ness of the plates; separated, on the outer face, from the sec- 

ond radials, by a gaping suture, but immediately within, a 

straight ridge extends from one outer angle to the other, hay- 

ing a furrow on the outside and depression on the inside so as 

to form a hinge on which the second radial plates articulate. 

Second radials not preserved in our specimen. 

First azygous plate quadrangular, longer than wide, resting 

between a subradial and the first radial on the left, and the 

under sloping side of the first radial on the right. The lower 

end does not reach the second subradial, as is usual in this 

genus. Second azygous plate longer than wide, truncates the 

‘ first azygous plate, and separates the superior lateral sides of 

the two adjoining first radials. The third azygous plate barely 

touches a first radial. 

Other parts of this species unknown, but the calyx is so dif- 

ferent from any other described species that no comparison is 

necessary to distinguish it. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 

and now in the collection of Wm. F. E. Gurley. 
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HYDREIONOCRINUS GRANULIFERUS, N. Sp. 

Plate VI, Fig. 20, azygous side view of calyx and one second 

radial; Fig. 21, basal view of same specimen. 

Calyx bowl-shaped, about twice as wide as high, concave at 

the azygous area, columnar cavity abruptly depressed, sutures 

distinct; surface very granular; column round. 

Basals sunken and nearly covered by the column. Subradials 

curved abruptly into the columnar depression and almost as 

rapidly up toward the acute angles, that extend high between 

the first radials; three hexagonal, the other two heptagonal; all 

the angles are depressed, as in Burycrinus. First radials twice 

as wide as high, truncated the entire width above, much thick- 

ened within, and separated from the second radials, on the 
outer face, by a gaping suture, but immediately within, a 

straight ridge extends, from one outer angle to the other, hav- 

ing a furrow on each side, so as to form a hinye, on which the 

second radials articulate; behind the inner furrow, in the mid- 

dle part of each plate, there is a notch for the arm furrow, and 

immediately in front of the notch there is a node that seems to 

have been for a socket in the succeeding plate. Second radials 

nearly twice as wide as high, concave in the middle, pentagonal, 

axillary and supporting on the upper sloping sides the free 

arms. 

First azygous plate twice as long as wide, pentagonal, abut- 

ting below against a subradial, and resting obliquely between 

another subradial and the under side of the first radial on the 

right. Second azygous plate twice as long as wide, truncates 

a subradial and abuts upon the superior lateral side of the first 

radial on the left, and the first and third azygous plates on 

the right. Third azygous plate about as long as wide, trun- 

cates the first azygous plate and abuts upon the short superior, 

lateral side of the first radial on the right. | 

The arms and proboscis are aot preserved, but there is little 

doubt about the generic reference, and the species is so marked, 

that it is unnecessary to compare it with any other for the 

purpose of distinguishing it. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 

and now in the collection of Wm. F. E. Gurley. 
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FamMiLty DICHOCRINID4E. 

TALAROCRINUS TRIJUGIS, nN. Sp. 

Plate UI, Fig. 9, basal view; Fig. 10, summit view; Fig. 11, 

| | view opposite the azygous side. 

General form of the calyx and vault subelliptical. Calyx glo- 

bose, truncated below; plates convex; sutures depressed ; suriace 

smooth. 

- Basals pentagonal and forming a very low cup or disc, one- 

fourth the height of the calyx, with a subelliptical columnar 

depression having a small circular iacet for the articulating end 

“of the column. First radials large, convex, as wide as high, 
four are nearly of the same form and rest on straight edges of 

the basals, while the other one rests in the obtuse angle formed 

at the union of the two basals, the summit supports two very 

short, double, second radials, in the middle two-thirds of its . 

width, and one side of an interradial, on each, slightly oblique, 

superior, lateraledge. There are two double arm openings to 

the vault over each first radial plate, or one double arm open- 

ing over each short double second radial. Hence there are 

four arm openings to each radial or twenty small arms in the 

species. 

A small, regular interradial rests between the superior lateral 

sides of the first radials and separates the short second radials 

and unites with the plates of the vault. The first azygous plate 

is in line with the first radials, it is larger and longer and ex- 

tends above the top of the first radials. It supports a range 

of three plates, as near as can be ascertained from our speci- 

men, which are followed by plates of about the same size to the 

azygous opening at the top oi the vault. 

The vault is elevated at the arm openings and sharply de- 

pressed at the interradial spaces. The arm openings are directed 

obliquely downward. The summit of the vault is convex with 
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three elevated subspinous plates in the center, and otherwise 

covered with polygonal, convex and spinous plates. A spinous 

plate is over the line that separates the double arm opening in 

each of the five radial series. The azygous opening is near the 

Margin. 

This species is the same mentioned in Volume V, page 587, 

of the Geological Survey of Illinois, under the name of ‘‘Dichocri- 
nus cornigerus, Schumard?”’ and the calyx of which is figured, 
under that name on plate 20, Fig. 6a, 6b, and 6c. The calyces 

oi the two species, though somewhat different, resemble each 

other, but the resemblance disappears when the calyx and vault 
are found together. In 7. cornigerus, the vault is much larger 

than the calyx and constructed on a different plan from the 

vault in this species so that the vaults could not be mistaken 

for each other, in any case. In this species the calyx is larger 

than the vault, and the depressed interradial spaces and pro- 

longed radial areas are peculiar. The azygous areas have little 

resemblance in the two species. 
Found in the St. Louis Group, at Rose Claire, in Hardin 

county, Illinois, and now in the collection of Wm. F. E. Gurley. 
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FAMILY oe ae IDZE. 

FORBESOCRINUS PYRIFORMIS, 0. sp. 

Plate IV, Pig. 1, view of an almost entire specimen. 

General form of the calyx and arms, together, subovate or 

somewhat pear-shaped, which suggested the specific name. The 

column is round, large and tapers rapidly from the calyx, where 

it is composed of very thin plates. . ? 

The calyx constitutes more than half the length of the body, 

it is wider than high and somewhat obconoidal or funnel- 

shaped above the column. The plates are convex. The inter- 

radial areas are lone and narrow, slightly flattened and de- 

pressed below the radial series, which are gently roundcd. 

Basal plates not observed. Subradials rather small. Primary 

radials twice as wide as high, convex on the outer face, pentag- 

onal, hexagonal, or heptagonal, depending upon the number of 

interradiais that abut upon them laterally; four in each of four 

series and only three in one oi the lateral series; concave on 

the upper sides, immediately below which, they are most pro- 

tuberant. The upper plates slightly overlap the next lower 

ones, in the middle part, though not by a little toothlike pro- 

jection, as in Forbesocrinus agassizi. This projection is de- 

scribed as a distinct plate and called a ‘small patelloid plate,” 

by Hall, in the Geological Report of lowa, vol. 1, pt. 2, p. 681, 

and we find that error, in respect to Ff’. agassizi, transferred to 

the definition of the genus, in the ‘‘Revision of the Paleocrino- 

idea,” by Wachsmuth & Springer, page 51, where they say 

“The sutures of the radial and arm plates strongly sinuate, 

and partly occupied by additional patelloid plates.”” The tooth- 

like projection, in forbesocrinus agassizi, is not a separate 

plate; there are no patelloid plates in any species of Forbeso- 

crinus, and it is not too much to say, they have no existence, 
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in any known species of the Paleocrinoidea. They did not be- 

long to the economy oi that order of animals. 

There are three secondary radials in each series, each one is 

twice as wide as high, and, though hexagonal, and heptagonal, 

and of the same general form, as the first radials, they are much 

smaller. The upper concave faces of the third secondary radials 

incline less, from the central apex, than they do in the axillary 

plates of the primary radials. The tertiary radials vary in 

number, from five to nine, in the different series, they are thin- 

ner and proportionally wider than either of the lower series, and 

being located, at the greatest circumference of the body, they 

are arranged transversely, instead of being inclined to the right 

and left, as in the primary and secondary series. The next 

division takes place, in one-half of the rays, from the seventh to 

the tenth plate, but no division is shown to take place, in our 

specimen in the other half of the rays, notwithstanding one of 

them is preserved as far as the sixteenth plate. In the higher 

rays, the plates are thin and transversely arranged, but the upper 

face of each one is moderately concave, and, in the middle part, 

slichtly overlapped by a projection from the next succeeding 

plate, as in the primary and secondary series. The transverse, 

arcuate sutures are distinct and the slight overlapping does not 

destroy the depression, but, on the contrary, it is correspond- 

ingly depressed. There are, in the upper part, therefore, sixty 

arms. | 

The interradial areas are not of exactly the same shape, nor 

are they filled with exactly the same number of plates, though 

they have elongated, subovate, or lance-subovate outlines, 

pointed above. There are from eighteen to twenty-five plates, 

in each regular interradial area, but, on account of an injury 

to our specimen, at the azygous interradius, the number of plates 

- in that area cannot be counted. The first regular interradial 

plate rests between the upper sloping sides of the first primary 

radials; in some areas it is followed by one plate, and in other 

areas, two plates abut against it; in one area, it is as large as 

any of the succeeding plates, while in other areas, there are from 

one to four larger plates above it; in the widest part of one of - 

the areas, there are only two rows of plates, while in the others 

there are three. The plates, however, become smaller toward 
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the top of each interradius, The intersecondary areas are of the 

same general form as the interradial areas, but much smaller, 

and contain from eight to twelve plates. In the intertertiary areas 

there are two or three small plates in line, one above another. 

This species is distinguished from others, by its general form, 

comparative length of the calyx, structure of the rays and the 

interradial areas. 

Found in the Keokuk Group, at Muldrough’s Hill, Hardin 

County, Kentucky, and now in the private collection of Wm. F. 

iE. Gurley. 

: TAXOCRINUS CRAWFORDSVILLENSIS, 0. 8p. 

Plate IV, Fig. 3, lateral view of calyx, arms and part of the 

column. 

This species so much resembles what we suppose to be Forbes- 

ocrinus multibrachiatus of Lyon & Casseday, that we will follow 

the definition of their species, as near as practicable, in order 

that the distinguishing differences, if they are of specific im- 

portance, may be made more prominent. F. multibrachiatus 

was not illustrated by the authors, and, as they may have in- 

cluded more than one species in their definition, exactly what 

was described may be somewhat doubtful. They were both 

good paleontologists and their descriptions, generally, were 

unexceptionable, but in this case, they gave Clear Creek, Hardin 

County, Kentucky, Washington County and Montgomery 

County, Indiana, as the typical localities for their species, and 

as we are quite sure no single species of Forbesocrinus or Tax- 

ocrinus was ever found’at the three localities, we are left in 

doubt, as to what should be included under their specific name. 

White described a form, as 7. multibrachiatus var. colletti, 

from Crawfordsville, which is certainly distinct from F. multi- 

brachiatus, and, we think, it should be raised to the rank of a 

species, under the name of T. colletti. The difference between 

the genera Forbesocrinus and 7axocrinus are so poorly marked 

that it is not easy to say to which genus such species as we 

have here under consideration really belong, though we are in- 

clined to think that our species should be referred to Zaxocrinus, 

on account of its azygous area, Otherwise, we would refer it 

to Forbesocrinus, 

—T G, 
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In describing their species they say ‘‘ Body subglobose where 

the arms are folded inward’’. This applies as well to our 

species. They say ‘‘From the base to the free arms somewhat 

ciscoid’’; this we do not understand, because we do not sup- 

pose the arms become free until they passed the interradial 

plates, and we think their species agreed with ours in this re- 

spect. They say ‘Robust, externally covered with minute gran- 

ules. Basal pieces three, similar in form and size, forming by 

their outer margins apparently the upper joint of the column, 

slightly thickened opposite the middle of the pieces. Subradial 

pieces five, in good specimens presenting five obtusely angular pieces 

disconnected with each other, resting apparently upon the supra- 

columnar piece.’’ All these parts are not visible in our specimen, 

but, if we understand them correctly, the two species may agree 

in these respects. ! 
They say ‘‘Radial pieces, first series, generally, four in each 

ray, the first five resting between the angular points of the 

subradials are regular in size and form, four are irregular hex- 

agonal, twice as wide as high, the fifth pentagonal and much 

smaller than either of the others. The second and third radials 

are obscurely hexagonal, similar in form, differing slightly in 

size; the fourth is axillary, obscurely six-sided, rising into a 

jong, angular point; on each of its oblique upper sides sup- 

porting three pieces of the secondary radials, which are similar 

in form and nearly as large as the first radials”. Much of this 

will apply to our species, but we think the three secondary 

radials in each series, in our species, are much smaller than the 

primary radials. 

They say ‘‘The last of these being axillary support on their 

upper oblique margins from four to seven brachial pieces.”’ In 

our specimen the ray on the left and the ray on the right of 

the azygous area have each eight of these brachial pieces, and 

another ray shown on the right side of the illustration has ten, 

and another on the left of the illustration has ten. And from 

this part to the end of the arms the number of plates do not 

agree in the twe species, though there are sixty arms in each 

species. 

In their species there are fifteen regular interradials, as follows: 

One, followed by two in the second range and three in the third 
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range, above which there are only two in each range or 5x2. 

In our specimen, in the only regular interradial area in which 

the plates can be counted, there are eighteen, as follows: One, 

followed by two in the second range and three in each of the 

next four ranges, above which three plates may be seen. We 

have an impression, however, that the number of plates in the 

interradial areas is not uniform. 

In their species there are from six to seven secondary inter- 

radials and from three to five tertiary interradials. In our 

species theré are from five to seven secondary interradials, but 

no tertiary interradials. 

In their species there are six azygous plates in the order of 

one, two, one, two. In our species the azygous area is larger 

than the regular interradial areas and has a series of five long 

longitudinally convex plates, in the middle of the area, resting 

upon the truncated upper side of a basal plate, and extending 

as high as the third secondary radial, and, on each side of 

this ridge of plates there are several smaller polygonal plates, and 

. Others extending beyond. There is, therefore, no resemblance 

between the azygous areas in the two species. 

The radial plates, in both species, as is usual in this genus, 

are concave on the exterior part of the upper sides and slightly 

overlapped, in the concave part, by the succeeding plates. 

Their species, therefore, would seem to be more globose than 

ours, by reason of the wider secondary radials and presence of 

intertertiary radials. Our species has more tertiary radials 

than theirs, differs in the number and position of the regular 

interradials, and is so widely different, in the azygous area, 

that it alone will distinguish the species. 

We have never seen a specimen, which we knew belonged to 

fF. multibrachiatus, and we suppose it is because their type 

came from Clear Creek, Hardin County, Kentucky, and there 

has been error in referring other species to it. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F. E. Gurley. 
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ONYCHOCRINUS PARVUS, 0. Sp. 

Plate IV, Fig. 5, azygous side view. 

Species very small. Calyx rather high, basin shaped; plates 

smooth; sutures distinct. Column round and composed of 

moderately long plates near the calyx. 

Basals extend beyond the column, but our specimen is injured 

at the basals so the exact outlines are not shown. Subradials 

about half as large as the first radials and nearly as long as 

wide. One of them is concave on the upper face for the recep- 

tion of a small azygous plate. The first radials are wider than | 

long and truncated more than half the width for the second 

plate, which is the first plate in the free arms. The arms bi- 

furcate on the third plate (or the fourth in the radial series). 

The arms are round externally and the plates more than hali 

as long as wide; sutures transverse. The first armlet is thrown 

off from the second plate after the first bifurcation. Only a 

single azygous plate is preserved in our specimen and it is 

slightly out of place. No regular interradials are preserved. 

This species is so much smaller than any heretofore described 

that no comparison with any of them is necessary to distin- 

guish it. 

Found in the Kaskaskia Group, at Shoals, in Martin 

county, Indiana, and now in the collection of Wm. F. E. Gurley. 
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FaMILy EUCALYPTOCRINIDZE. 

EUCALYPTOCRINUS WORTHENI, 0. Sp. 

' Plate IV, Fig. 2, lateral view. 

The arms in the specimen illustrated are drawn away from 

the summit about half an inch, which gives them a bushy or 

broom-like aspect; if they were replaced between the interbra- 

chial plates and closed, at the top, the general form of the body 

would be ellipsoidal. 

Body medium size, with arms and interbrachials in place ellip- 

soidal in outline; surface of the plates granular. 

Calyx a little more than one-third the entire length of the 

body, bowl or urn-shaped, wider than long; sutures distinct. 

Column round, medium size. Basals developed in the interior. 

First radials rather large, rapidly expanding, and one-third 

wider than high. Second radials nearly square, being only a 

little wider than high. Third radials rather larger than the 

second, heptagonal, greatest width at the union of the superior 

and inferior sloping sides. First secondary radials pentagonal, 

about two-thirds as large as the third primary radials. Second 

secondary radials, short, about one-third as large as the second, 

expand upward, somewhat like an inverted frustum, and sup- 

port the tertiary radials upon the upper slightly sloping sides. 

‘There are three short quadrangular tertiary radials below the 

summit of the interradials, and then the free arms commence 

with one or two cuneiform plates followed by interlocking ones, 

which maintain a somewhat uniform size, until they taper at 

the summit, where the solid interbrachials unite around the 

orifice. The arms being thrown out from between the interbra- 

chials, in our specimen, probably, causes them to appear larger 

than they would if they were in place. They are somewhat 

crystalline and the sutures are more or less obliterated, and, 

therefore, the interlocking plates may be indicated, in the illus- 
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tration, rather larger than they should be, but if so it is very 

little. 

The first interradial is a large ten-sided plate, quite as large 

as the second and third primary radials together, and slightly 

longer than wide. It is followed by two long narrow plates 

that extend to the top of the third tertiary radials. The inter- 
secondary radials are single, truncate the third primary radials, 

have the form of the two small interradials when united, but 

smaller than the two together. The solid interbrachials are 

rather thick below and gradually become thinner in their up- 

ward extension and unite at the summit, with each other and 

with the small plates that surround the orifice. 

This species is distinguished from others by its general form, 

and when compared with #. crassus, which it may be said to 

most resemble, the calyx is proportionally much shorter, and 

more uniformly rounded and bowl-like, and the tertiary and 

secondary radials are wholly different in form and in position. 

Found by Prof. A. H. Worthen,-in the Niagara Group, in 

Wayne county, Tennessee, and now in the State Museum, at 

Springfield, Llinois. The specific name is in memory oi the late 

distinguished State Geologist of Illinois. 
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FAMILY , RHODOCRINIDZ. 

GONIASTEROIDOCRINUS LYONANUS, N. sp. 

Plate IV. Fig. 4, view of the vault and lateral prolongations. 

This species is founded upon the vault and lateral prolonga- 

tions of the specimen illustrated. It is quite different from any- 

thing heretofore described or illustrated, and, therefore, deserves 

illustration and definition. Whether or not one is justified in 

giving a specific name to such a fragment is a question not so 

readily. answered, A specific name should not be an obstacle in 

the way of progress, in paleontological learning. It requires 

neither information nor study to propose specific names, and 

when improvidently or unjustifiably proposed, they should not 

be recognized. We think, as a general rule, a specific name 

should never be given to a specimen, when, from its definition, 

another who may happen to find a. better specimen, in rocks of 

the same age, cannot determine whether or not it belongs to 

the same species. We have here, however, a very complete part 

of the body of a peculiar crinoid, about the generic relations of 

which there is no doubt, and, we suppose, whenever the calyx 

is found, after our definition of this part, that one may readily. 

determine that it belongs to this species, and it is for that rea- 

son we have felt warranted in giving to it a specific name. 

Species rather small. Vault composed of small polygonal 

plates. Central part of the vault only slightly raised above the 

lateral margin and composed of the larger plates. Instead of 

a single proboscis arising from the center of the vault, as in 

many paleozoic genera, there are six lateral prolongations, five 

of which bifurecate, and one tapers to a point without a bifur- 

cation. There is a shallow, subovate depression, within the 

margin, opposite each one of the five bifurcating lateral pro- 

longations, but none opposite the single prolongation. Within 

one of these depressions, near the center of the vault, there is 
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a small orifice surrounded with small plates—the anal opening 

of some authors, and the mouth of others. Beneath the plates 

of the vault there are channels passing: between the depressions, 

meeting centrally, and connecting with each of the prolonga- 

tions; two small channels enter the bifurcating prolongations, 

but only one is extended through the single branches, and it 

does not open externally. It will be observed, that the marginal 

plates of the vault are continued upon the lateral sides of the 

bifurcations, except in the case of the single prolongation, and 

it is evident the marginal circulation entered these prolonga- 

tions, and also connected with the central circulation, through 

the channels above referred to. The functions performed by 

these lateral prolongations are, therefore, not essentially differ- 

ent from those performed by the proboscis in other genera. 

There is a shght elevation, within the margin, opposite the sin- 

gle prolongation, and from this point only a single channel 

seems to have entered the prolongation or unyoked feature of 

this vault. The arms connected with the body immediately 

below the rim of the vault, and some of the fragments of the 

arms are preserved on our specimen, though not illustrated. 

They are small and composed of a double series of interlocking 

plates bearing small pinnules. 

This species is distinguished from others known to the authors 

by the spreading of the bifurcating prolongations, instead of 

their curving around, so as to cross each other, and by the 

single extension which is not known, by us, to exist in any 

other species. It is so different from the type of this genus, 

and from all defined species from rocks of the same age, that 

no comparison with any of them is necessary. 

Found in the Keokuk Group, on Indian Creek, near Craw- 

fordsville, Indiana, and now in the collection of Wm. F. E. 
Gurley. The specific name is in honor of one of the authors oi 

the genus, the late distinguished palzeontologist, Sidney 8. Lyon. 
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FAMILY EUPACHYCRINIDZ. 

ULOCRINUS BLAIRI, Nn. 8p. 

Plate V, Fig. 16, azygous view; Fig. 17, basal view, Fig. 

16, view opposite the azygous area. 

This is the largest known species in this genus. The calyx 

has a height of nine-tenths of an inch and a diameter of one 

and seven-tenth inches, being nearly twice as wide as high. The 

base is very gently rounded to the middle of the subradials, 

above which the calyx is almost cylindrical. There is no co- 

lumnar depression; the plates are plain, and slightly beveled at 

the sutures; surface granular. 

The basals form a large, very gently convex, pentagonal 

disc, three times as wide as the diameter of the column. The 

column is round, and there is an impressed cicatrix, in the 

basal plates, where the column is attached, by radiate denticula- 

tions, near its outer circumference. Columnar canal, pentagonal, 

and having the ends of the raysrounded. Subradials about as 

large as all the basals together, a little wider than high, but if 

the -plates were straightened the width and length would be 

about equal. Four of them hexagonal, by reason of uniting 

with two basals, where the angle is obtuse, the other one, which 

supports the second azygous plate, heptagonal. They rapidly 

curve upward in the middle part and extend an angle upward 

one-third the height of the first radials. First radials pentag- 

onal, about one-half wider than high; the superior face is the 

full width oi the plates, and extends internally about one-fourth 

the diameter of the calyx. The sutures are gaping, but, imme- 

diately within, a straight and furrowed ridge extends from one 

angle of the plates to the other, so as to form a ridge on which 

the second radials articulate. 

The first azygous plate is quadrangular and rests obliquely 

between a subradial and the under sloping side of the first 
—8 G. 
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radial, and abuts the lower side against another subradial, and 

the superior side against the second azygous plate. Second 

azygous plate is more than half as large as the first, truncates 

a subradial and rests an under sloping side against the first 

azygous plate and separates two first radials. Other parts un- 

known. 

This species is so different from either of the others that have 

been described that no comparison with any of them is necessary 

to distinguish it. 

Found by R. A. Blair, in the Upper Coal Measures, near the ~ 

line of Kansas and Missouri, southwest of Sedalia, and now in 

the collection of 8S. A. Miller. 

ULOCRINUS OCCIDENTALIS, nl. Sp. 

Plate VI, Fig. 6, view of the basal plates, part of two being 

broken away; Fig. 7, interior view of the same 

specimen; Fig. 8, a subradial plate. 

The calyx of this species is broadly rounded, at the base, with- 

out a columnar depression, gradually expands beyond the sub- 

radials, and has a length greater than the diameter. The 

sutures are distinct, plates moderately thick, and peculiarly 

denticulate, at the sides, to strengthen their union with each 

other; surface granular. The column is round, and there is an 

impressed cicatrix, in the basal plates, where the column is 

attached, by radiate denticulations, near its outer circumier- 

ence. Columnar canal pentagonal. 

Basals form a cup about one-third as high as wide. The 

plates are longer than wide and gently curve upward from the 

columnar facet. The most remarkable curiosity is their pro- 

longation, in the interior of the calyx. They project up, in the 

interior, in the form of a five-furrowed, gradually expanding, 

thin cup, for the distance of about one-sixteenth of an inch. 

The columnar canal is thus expanded or enlarged within the 

cavity of the body, and extraordinary solid parts are developed, 

for muscular attachment, and to give strength to this part of 

the body. The length and breadth of a subradial is about. 
equal; it is convex and gradually expands to the superior 

lateral angles. Other parts of this species unknown. 
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What we have of this species is so different from others that 

have been described, that no comparison is necessary to dis- 

tinguish it. : 

Found in the Upper Coal Measures, at Gilpin, Missouri, and 

now in the collection of Wm. F. E. Gurley. 

ASIOCRINUS ANGULATUS, Nn. Sp. 

Plate VI, Fig. 9, view of calyx and part of an arm and_ three 

azygous plates. The specimen is a little depressed. 

Calyx bowl-shaped, twice as wide as high; broadly truncated, 

below; plates tumid and angular; sutures deep, most depressed at 

the angles; surface granular. Column round or subelliptical and 

the end slightly inserted in the basal plates and attached by 

radiating denticulations near the outer circumference. Columnar 

canal very small and round. 

The basals form a flat, pentagonal disc about one-half wider 

than the diameter of the column. Subradials large; four hex- 

agonal, one heptagonal, directed nearly horizontally from the 

basals so as to form a pentagonal disc around the basals. The 

plates are subpyramidal and angular, with the apex directed 

downward so as to leave about hali of the plates below the level 

of the basal plates, and if the calyx is made to stand upon a 

_ plain, it will rest upon the apices of the subradials. The supe- 

rior angles of the subradials are deeply sunken, as is usual in 

Barycrinus. The first radials are thick, heavy plates, about 

twice as wide as high, truncated nearly the entire width above 

and having the facets inclined outward at an angle of about 

forty-five degrees. They are convex, with a transverse obscure 

ridge in the central part and beveled toward the sutures. The 

superior face has a transverse ridge and narrow furrow near the 

outer margin and a broader furrow on the inside of the ridge; 

the inner central part is notched for an arm furrow. The supe- 

rior face has the appearance of supporting a single plate, but 

in the part.of one of the rays which is preserved, we see it sup- 

ports a central axillary plate occupying about one-third of its 

width, and a plate on each side of the axillary plate occupying 

the outer part of it. Each of the lateral plates supports two 

interlocking plates that have an arm furrow on the inside, 

which indicates: that there are two arms to each ray, or ten 
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arms in the species, and that the two arm furrows unite within 

the axillary, second radial, so as to connect with the interior 

of the calyx, through the single notch or arm furrow in the first 

radial. A rather long, convex, azygous plate truncates a sub- 

radial and extends as high as the top of the first radials, where 

it is followed by two convex plates of about equal size, that 

articulated with the other plates. : 

This species differs so from other species of Msiocrinus that 

it is with some hesitation we refer it to that genus, though the 

general structure of the calyx, aside from the sculpturing of the 

plates and sunken sutures, agrees more nearly with that genus 

than with any other that has been defined. 

Found in the Upper Coal Measures, at Kansas City, Missouri | 

and now in the collection of Wm. F. E. Gurley. 

EUPACHYCRINUS PARVUS, Nl. Sp. 

Plate VI, Fig. 22, basal view of calyx; Fig. 28, azygous side 

view. 

This is the smallest known species, in this genus, and differs, 

in every particular, from all of them, except in the number and 

relative position of the plates of the calyx. Calyx very low, 

more than twice as wide as high; subpentagonal in outline, 

columnar cavity embracing the basals and nearly half of the 

subradials; sutures distinct and sunken at the angles; surface 

smooth. | 

Basal plates about one-half wider than the diameter of the 

column; citatrix for the columnar attachment concave, radi- 

ately furrowed, and pierced by a very small pentagonal colum- 

nar canal. Subradials the larger plates of the calyx, though 

not of uniform size, the one on the right of the azygous side 

being the larger. They. abruptly bend down into the columnar 

cavity, where each bears one or two concave furrows as if 

vouged out with a small circular chisel, and abruptly curve up- 

ward and reach nearly to the top of the calyx. They are con- 

vex, externally, and the sutures are depressed, the depression 

being most marked at the angles. First radials twice as wide 

as high, pentagonal, the lower angle extending nearly to the 

bottom of the calyx, truncated the entire width above, and 

much thickened within; sutures gaping, but immediately within, 
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a straight ridge extends from one outer angle of the plates to 

the other, so as to form 1 hinge on which the second radials 

articulate. 

Azygous.plates small, quadrangular and inserted between a 

subradial and the under sloping side of the first radial, on the 

right, and abutting another subradial. It is followed by 

another plate, as indicated by the notch between it and the top 

of the first radial on the left. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 

and now in the collection of Wm, F. E. Gurley. 



ORDER BLASTOIDEA. 

FamMILy NUCLEOCRINIDZA. 

NUCLEOCRINUS GREENEI, 0D. sp. 

Plate Vi, Fig. 24, side view; Fig. 25, basal view. 

Body elongate, subovoid, depressed in the interradial spaces, 

so that, viewed from either end, it presents a five-rayed out- 

line, obtuse at the angles; most deeply pentalobate at the base, 

less deeply above; greater width above the middle. 

Base concave; basal plates very small and sunken below the 

radials. Radial plates very short, embracing the base of the 

pseudambulacral fields, which consists of a node in the central 

part of each plate. Pseudambulacral fields very narrow. Inter- — 

radials extend to the summit and are centrally depressed in 

lanceolate outline, but no suture is discovered, by the side of 

this lanceolate ornamentation. Azygous interradius wider than 

the regular areas, most deeply sunken at the base and becom- 

ing convex or more prominent near the summit of the azygous 

plate than the pseudambulacra. The azygous plate occupies 

the entire interradius at the union with the basal plates, it be- 

comes gently narrower above and abuts upon the outer half of 

the azygous orifice. The interradial plate is very narrow on 

each side of the azygous plate, pointed at the lower part, and 

surrounding the azygous orifice above, it reaches the summit. 

Found by G. K. Greene, in whose honor we have proposed 

the specific name, in the Upper Helderberg Group, at Louis- 

ville, Kentucky, and now in the collection of Wm. F. E. Gurley. 
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| NUCLEOCRINUS VENUSTUS, 0. Sp. 

Plate VI, Fig. 26, azygous side view; Fig. 27, summit view of 

same specimen from Louisville; Fig. 28, side view; Fig. 29, 

basal view of same; Tig. 30, side view of another 

specimen, all from Columbus, Ohio. 

Body elongate, subelliptical, flattened or slightly concave in 

the interradial spaces, obtusely rounded at the pseudambulacra ; 

ereatest width about the middle. 

Base nearly flat. Basal plates slightly convex. Radials 

rather long and embracing the lower end of the pseudambu- 

lacral fields, and the node, which terminates the pseudambulacra, 

in the central part of each plate. Pseudambulacral fields nar- 

row, uniform, in width, and separated by a sharply angular 

depression. Interradials extend to the summit and are centrally 

depressed in lanceolate outline, but no suture has been discov- 
ered, by the side of this lanceolate ornamentation, to show that 

it is a plate, as described by Lyon, in the Geological Survey of 

Kentucky. Possibly the sutures are anchylosed. This lance- 

olate depression has a fine, longitudinal furrow, in the center. 

On each side of the lanceolate depression the surface is beauti- 

fully ornamented with longitudinal, crenulated lines. 

Azygous interradius a little wider than the regular areas, and 

the azygous plate stands out prominently bevond the pseu- 

dambulacra toward the summit. The longitudinal, lanceolate 

depression on the azygous plate, that would seem to corre- 

spond with the lanceolate depression, in the regular areas, does 

not correspond with the outline of the azygous plate. On the 

contrary, the azygous plate is considerably larger and occupies 

fully two-thirds of the whole azygous interradius. The sides 

are beveled downward from the azygous opening to the suture 

line and the summit is notched for the orifice. The interradial 

plate in the azygous area is narrow on each side, pointed in the 

lower part, notched for the azygous orifice and reaches the 

summit. The surface is ornamented as in the regular areas. 

There are two elongated apertures, at the summit of each 

pseudambulacra, which are indicated by a raised rim in the ad- 

joining interradials. The central part of the summit is covered 

by numerous plates. 
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Figs. 26 and 27 represent a specimen from the Upper Helder- 

berg Group, at Louisville, Kentucky, im the collection of 

Wm. F. E. Gurley; and Figs. 28 to 30, two specimens from the 

Upper Helderberg Group, at Columbus, Ohio, in the collection 

of S. A. Miller. Several other specimens ,have been examined 

and the forms from Columbus, Ohio, are somewhat rounder 

and a little more evenly elliptical than those from Louisville, 

but otherwise, they appear to be alike and we are disposed to 

refer them to the same species. It will be readily distinguished 

from WN. lucina by the less pentalobate form, longer radial 

plates and different surface ornamentation. It is, in all its 
parts, a distinct species. It will be distinguished from N. 

angularis, by the narrower azygous interradius, and much less 

angular outline, when viewed from any direction, beside it is 
proportionally a much longer form. 

Mar ss 
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FAMILY GRANATOCRINIDZ. — 

GRANATOCRINUS SPHHROIDALIS, Nn. Sp. 

Plate VI, Fig. 31, summit view; Fig. 32, basal view; Fig. 

33, lateral view, but the artist overlooked the 

interradial sutures. 

Body small, subspheroidal, moderately sunken in the inter- 

radial areas, so as to give it a pentalobate aspect; greatest 

width, at the upper third, where the diameter is greater than the 

length; broadly truncated above and concave in the central part ; 

truncated below, and, when placed on its base, will rest on the 

distal ends of the ambulacra; columnar facet large. 

Basal plates small and extend only slizhtly beyond the column. 

Radials extend about two-thirds of the length of the body, with 

distinct lateral sutures. Reeular interradials one-third the 

length of the body and strongly incurved above. Azygous in- 

terradial stands nearly upright, above the level of the summit 

of the other parts of the body, where it is pierced with the 

azygous orifice. Pseudambulacra very gently expand, from the 

base to the summit, and are distinctly convex above the thin 

margins of the radials on each side. Pore pieces about thirty- 

three on each side of a well defined mesial furrow, along which 

their inner ends are crenate and from which they are directed 

obliquely downward. Summit has a rather large central five- 

rayed opening. Ovarian apertures large and situated on each 
side of the point of each interradial piece, two of them extend- 

ing to the azygous orifice. 

Found in the Kaskaskia Group, in Meade County, Kentucky, 

and now in the collection of Wm. F. E, Gurley. 

—9 G, 
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GRANATOCRINUS WINSLOWI, 0. sp. 

Plate VI, Fig. 84, side view; Fig. 35, basal view. 

Body medium size, subspherical, depressed convex in the in- 

terradial areas, evenly rounded in the middle part, longer than 

wide, truncated very slightly at either end ; columnar facet small; 

surface sculptured and tubercular. 

Basal plates form a large pentagon notched by the distal 

ends of the ambulacra. Radials extend less than half the length 

of the body and have strongly defined sutures. Regular inter- 

radials more than half the length of the body and incurved at 

the summit. A longitudinal line of tubercles ornaments the 

middle of each interradial to its lower extension, which is con- 

tinued as a double row, or row on each side of the radial 

suture, to the basal plates, and on each side of these mesial 

tubercles, there are one or two shorter rows of tubercles. 

Pseudambulacra rather rapid)y expand from the base to the 

summit and are depressed in their upward extension below the 

thickened and tubercular margins of the radial and interradial 

plates, though, at the lower end, their convexity rises higher 

than the margins of the radials. Pore pieces between fifty and 

sixty on each side of a mesial furrow, along which their inner 

ends are crenate, and from which, they are directed obliquely 

outward and downward. The summit and azygous interradial 

are so injured, in our specimen, that but little can be ascer- 

tained of their characters, the ovarian openings, however, are 

quite small, and we are not sure that there is. any more than 
one to each interradial plate. | 

The specific name is given in honor of the late Dr. J. C. 

Winslow of Danville, Illinois, a personal friend of one of the 

authors and one of the ‘‘old time”’ collectors, to whose patience 

and zeal science has been very greatly indebted. 

The specimen from which this description is drawn was found 

in the drift at Danville, Illinois, and is in the collection of Wm. 

F. E. Gurley. The supposition is that it came from rocks of the 

age of the Burlington Group, a short distance north of Dan- 

ville, which are now deeply covered with the drift. 
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SUBKINGDOM CC(ELENTERATA. 

CLASS ANTHOZOA. 

ORDER ZOANTHARIA RUGOSA. 

Famity CYATHOPHYLLIDZ. 

CAMPOPHYLLUM KANSASENSE, n. sp. 

Plate VII, Figs. 19 and 20, calvces; Figs. 21 and 22, lateral 

"views. 

Corallum simple, short, turbinate, irregularly curved, acute at 

the base, and irregularly distorted in growth. Epitheca thin, 

with minute encircling wrinkles, interrupted only by the distor- 

tions in growth, and showing no trace of septa or dissepiments 

_where unabraded, but if slightly worn, both septa and dissepi- 

ments are exposed plainly to view. Calyx circular, moderately 

deep, margin thin, from which the sides gradually slope to near 

the bottom of the cup, where the septa curve to the central 

tabulee, and the wall as abruptly thickens. No septal fossula. 

From twenty-four to forty septa extending from one-third to 

the entire distance from the outer wall to the center. Most of 

them terminate before reaching half the distance to the center, 

but a few are shown to reach to the center. Secondary septa 

quite marginal and best seen when the epitheca is eroded on 

the outside. The tabule, as seen in the central area of the 

calyx, are flat and smooth except where penetrated by the 

septa. The outer vesicular zone is thin and vesicles rather large. 

Our specimens are only about an inch in Jength, and we think 

they represent a small turbinate species. The species evidently 

ae belong to this genus, from the vesicular outer zone, incomplete 
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tabule and short septa, but it is widely separated from C. tor- 

quium, the only other form yet defined, from the Coal Measures 

of this country, not only in size and shape, but in the internal 

structure and form of the calyx. | 

Found in the Upper Coal Measures, at Kansas City, Missouri, 

and now in the collection of Wm. F. E. Gurley. 

Famity FAVOSITIDZ. 

MICHELINIA BRANNERI, 0. Sp. 

Plate VII, Fig. 12, side view; Fig. 13, summit view. 

About half the length of our specimen is covered with an epi- 

theca; transversely, it is somewhat elliptical and the summit is 

convex. However, we would infer, that the species is more or 

less globular, ovoid or elliptical, in the upper part, and has an 

irregularly convex summit. The lower part expands more or less 

from the base, or place of attachment to some foreign object, 

and is covered with a dense, transversely wrinkled epitheca. 

The corallites are polygonal and extremely variable in size, 

some are minute and others are very large; they open in all 

directions, and some parts of the corallum are more prominent 

than other parts, which produces an irregular summit. The 

calyces are deep, and the walls are thin, even where the 

wrinkled epitheca unites with the corallites, the margin is ex- 

ceedingly thin. 7 if 

This species is evidently related to M. eugenex, but we think 

it is a larger species and distinguished by having larger coral- 

lites, deeper calyces, more dense and strongly wrinkled epitheca 

and a larger base. 

Found in the Coal Measures, at Danville, Illinois, and now in 

the collection of Wm. F. E. Gurley. The specific name is in 

honor of Prof. J. C. Branner, of Leland Stafford, Jr.. University. 
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SUBKINGDOM MOLLUSCOIDA. 

ORDER LYOPOMATA. 

Famity LINGULIDZ, 

LINGULA INDIANENSIS, D. Sp. 

Plate VII, Fig. 1, ventral valve. 

Subovate or nearly subelliptical in outline; greatest width 

below the middle; length nine-tenths of an inch, greatest width 

six-tenths of an inch, or one-half longer than wide. Apical 

end somewhat truncated, anterior extremity more uniformly 

rounded. Sides*gently convex. Valves very moderately convex 

in the central part and flattened near the margins. Beaks not 

prominent. Color, light brown or yellowish brown. 

Concentric strie very fine near the beaks, and, therefore, in 

the younger stages of growth but becoming coarser and more 

distant and somewhat undulating toward the anterior end and 

lateral margins. 

There is no described species from Subcarboniferous rocks 

having the general form of this one, and it would not throw 

any light upon it, to compare it with subovate or subelliptical 

forms from Silurian or Devonian rocks. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F.. E. Gurley. 
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Famity DISCINIDZA. 

DISCINA ILLINOISENSIS, Nn. Sp. 

Plate VI, Fig. 2, dorsal view; Fig. 8, interior of ventral 

valve; Fig. 4, dorsal valve oi another specimen; Fig. - 

5, interior of dorsal valve of another specimen. 

Shell large, subcircular in marginal outline, or slightly oval, 

longitudinally; height nearly or quite equal to one-half the 

diameter. Apex prominent, acute, and situated centrally or 

slightly posterior to the central part of the shell, and moder- 

ately incurved. The sides slope rapidly from the apex for one- 

third the height of the shell and then more and more gently 

to the margin, though, on the anterior side the shell is more 

compressed toward the margin than it is on the posterior part. 

Surface marked by irregular radiating lines or striations, and 

by strong concentric elevated lines. The strie and elevated 

concentric lines become more and more conspicuous toward the 

margin. The lower valve shows a depression on the side of the 

foramen, but our specimen, as shown by figure 8, is somewhat 

broken and pressed out of shape. The concentric lines are 

strongly impressed upon it. 

The two specimens shown by figures 2 and 3 are from the 

Coal Measures, in Knox county, Illinois, and the two specimens 

shown by figures 4 and 5 are from Peoria county, Illinois. We 

refer them all to the same species, though we look upon figure 

2 as the best preserved and most typical. They are all in the 

collection of Wm. F. E. Gurley. Figure 5 shows the interior of 

the upper valve and where the shell is abraded the concentric 

lines are strongly marked in the stone. 

This species issso far removed from VJDiscina nitida, that no 

one would be enlightened by making a comparison with it. It 

is more nearly related to Discina convexa, described from the 

Upper Coal Measures, in the valley of the Verdigras river, in 
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Kansas, and not uncommon at Kansas City, Missouri. In D. 

convexa there is a shallow depression directly under the beak, 

on the posterior side, which is not manifest in this species. In 

D. convexa the beak is more obtuse, less incurved, and situated 

nearer the posterior margin, than it is in this species. The 

radiating lines that ornament the dorsal valve in this species 

have not been noticed in D. convexa, beside this species seems 

to be the smaller of the two. 

DISCINA MUNDA, 0. Sp. 

Plate VI, Fig. 6, dorsal view; Fig. 7, lateral view of the same 

valve. 

Shell medium size, elliptical, height less than one-third the 

length. Dorsal valve most convex anterior to the beak and 

near the posterior third of the shell, from which part it slopes 

regularly to the lateral and anterior margins. Beak acute and 

situated almost directly above the posterior. margin of the 

shell. The shell is concave from the point of the beak to the 

posterior margin. 

Surface jet black and marked by fine concentric lines only 

just visible to the unaided eye. 

We know of no species with which it is necessary to com- 

pare this one. 

Found in the Upper Coal Measures at Kansas City, Missouri, 

and now in the collection of Wm, F. E. Gurley. 
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ORDER ARTHROPOMATA. 

FAMILY RHYNCHONELLIDZA. 

EATONIA COULTERI, Nl. Sp. 

Plate VII, Fig. 8, ventral view; Fig. 9, dorsal view; Fig. 10, 

cardinal view; Fig. 11, front view. 

Shell medium size, longitudinally ovoid, fully as wide as long 

and two-thirds as thick, gradually expanding from the beaks, 

at first, then more rapidly, and finally broadly rounded at the 

sides; truncated at the anterior end. Surface marked by fine, 

radiating, bifurcating strie. 

Ventral valve conyex from the middle toward the beak, flat- 

tened toward the antero-lateral margins and then abruptly in- 

flected at right angles; extended in a broad, shallow, undefined, 

mesial depression toward the front, where it is also abruptly 

inflected at right angles. Beak elevated and perforated. Dorsal 

valve convex in the middle part and sloping in all directions, 

most rapidly laterally and toward the antero-lateral margins. 

The central part slopes least toward the anterior margin, and 

appears as an undefined, elevated, rounded,'mesial fold, abruptly 

inflected at the front. Beak incurved. Margins of the valves 

denticulated. : 

This cannot be mistaken jor any other defined species. 

The specific name is given in honor of Frof. John M. Coul- 

ter, President of Lake Forrest University. _ 

Found in the Oriskany Group in Jackson County, Illinois, 

and now in the collection of Wm. F. E. Gurley. s 
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CLASS PTEROPODA. 

Famiry CONULARIID A. 

CONULARIA BLAIRI, nN. Sp. 

Plate VIT, Fig. 14, part of the surface of the upper part of the 

shell ; Fig. 15, a specimen showing a portion of the 

inside of a shell, the elevated ridge shows 

the depression of the angles. 

Shell ae large, pyramidal. Angles at the four corners 

deeply furrowed. Lateral surfaces marked with a longitudinal, 

mesial line, without any furrow. Surface ornamented with 

transverse, smooth furrows, that are separated by low, sharp, 

erenate, transverse cost; in passing across the sides, these 

curve forward toward the aperture, and sometimes the cost 

alternate at the mesial ‘line, at other times they cross it with 

slight interruption. There are from twenty-one to twenty-four 

coste, in a distance equal to the width of a side. The cost 

curve forward toward the aperture, in crossing the furrows, at 

the four corners. There are about eight crenulations, on 

the coste in one-eighth of an inch, and about sixteen fur- 

rows in an inch, or about four crenulations in a distance equal 

to the width of a furrow, toward the apex; but nearer to the 

_ aperture there are six crenulations in a distance eau to the 

width of a furrow. 

One side of a specimen, three and one-fourth inches long, has 

a diameter, at one end, of five-eights of an inch, and a diameter 

as at the other end of one and six-eighths inches. 

This is a large species and when compared with C. gratiosa, 

it will be noticed that the sides are less:convex, the angles at 

the four corners deeper, and the furrows only half as wide, 

Or GG. 
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Found by R. A. Blair, in whose honor the specific name is pro- 

posed, in the Chouteau limestone, at Sedalia, Missouri, and now 

in the collection of S. A. Miller. 

CONULARIA GRATIOSA, 0. Sp. 

Plate VIII, Fig. 1, showing two sides of a slightly compressed 
specimen. 

Shell very large, rather rapidly expanding, from the apex, 

pyramidal and having subequal, lateral surfaces, which are 

slightly convex. Angles at the four corners moderately fur- 

rowed. Lateral surfaces marked with a longitudinal, mesial 

line, without any furrow. Surface ornamented with transverse, 

wide, smooth furrows, that are separated by sharp, prominent, 

crenate, transverse costs; in passing across the sides, these 

curve forward toward the aperture, and sometimes the cost 

alternate in the middle, and, at other times, cross the mesial 

line almost without interruption. There are from ten to thir- 

teen coste in a distance equal to the width of a side. The 

coste are abruptly curved toward the aperture, in the furrows, 

at the four corners. 

Our specimen is somewhat compressed, the four sides are 

quite well preserved and seem to be nearly complete at the 

larger end; it has a length of five inches, though one or two 

inches are broken away from the apical end. 

This is a large and beautiful species, and will be distinguished 

by the convex sides, distant, crenulated, transverse costze and 

wide, smooth furrows. 

Found in the St. Louis Group, at Spergen Hill, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

CONULARIA SPERGENENSIS, 0. sp. 

Plate VIII, Fig. 2, view of a specimen, with both ends destroyed. 

Shell very large, long, slowly expanding, at least, toward the 

larger end; subconical, and having, so far as can be observed, 

equal lateral surfaces. Angles at the four corners indicated by 

a slight, poorly defined furrow. Lateral. surfaces marked with 

a longitudinal, mesial line, without any furrow. Surface orna- 

mented with numerous, very small, closely crowded, transverse 

strie of very nearly the same size, on all parts of the shell. 

ae 
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The striz do not arch forward, in crossing the sides, as is usual 

in this genus, and they are not much interrupted in crossing 

the obscure corners or the mesial lines on the sides, indeed, it 

is not easy to determine from our specimen which is the for- 

ward end of it. The narrow furrows are crossed by fine lines or 

bars and the striz are minutely crenate. There are about fifty 

transverse stric in an inch in length. 

Our specimen is more or less preserved, for five inches in 

length, but both ends are broken away so that no correct idea 

can be formed of the true length of the shell. 

It is distinguished by its great length, rounded form, and 

suriace ornamentation. 

Found in the St. Louis Group, at Spergen Hill, Indiana, and 

now in the collection of Wm. I’. E. Gurley. 
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CLASS CRUSTACEA. 

ORDER TRILOBITA. 

FAamMIty ILLAANIDZ. 

ILLZNUS DANIELSI, n. sp. 

Plate VI, Fig. 3, dorsal view of a magnesian limestone cast; 

fig. 4, anterior view of same specimen; 

Fig. 5, pygidium ot same, 

Species, judging from our specimen, below medium size. Head 

short and much inrolled, length from the neck furrow to the 

anterior part, between the eyes, less than one-third the width. 

The head is abruptly bent inward from a line connecting the 

anterior part of the eyes. Glabella depressed convex, between 

the eyes, on top and re-curved in front. Dorsal furrows extend 

in almost parallel lines from the posterior part of the shield, to 

a shallow pit on the inner side of the anterior central part of 

each eye. Eyes large, distant, prominent and situated close to 

the posterior margin of the head. Palpebral lobe rounded. 

Facial suture extends from a point in the occipital furrow, be- 

hind the middle of the eye, inward to the posterior portion of 

the palpebral lobe, where it makes a rather sharp angle and 

then gently curves to the anterior part of the eye, then bends 

almost at right angles and then curves to the anterior margin, 

slightly within the line of the eye. Cheeks small, abruptly bent 

down and backward so as to extend, laterally, only a little be- 

yond the outer lines of the eyes. 

Thoracic segments ten, narrow; axis broad, depressed convex, 

full half the width of the animal, and a little wider at the an- 

terior than at the posterior segment. On each side of the axis 

there is a flat space, about one-fourth the width of the lateral 
lobes, and then the pleure are bent gently backward. 
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FaMLY LICHIDZS. 

LICHAS HANOVERENSIS, n. Sp. 

Plate VIII, Fig. 6, front view of head; Fig. 7, dorsal view of 

head without cheeks. 

Glabella divided into three lobes by straight, longitudinal 

lines. The middle lobe is exceedingly high and quite evenly 

convex, from its posterior extension to the anterior border. It 

is like a cylinder bent in the form of two-thirds of a circle and 

covered with large and small tubercles. The lateral lobes are 

quite small and look like little auricles on the side of the cen- 

tral lobe. The anterior border of the head is in the form of a 

very small rounded rim, depressed at the lines dividing the 

glabella. A broad, rounded, transverse depression separates 

the central lobe of the glabella from the neck furrow, and upon 

each side, behind the lateral lobes of the glabella a transverse, 

elliptical swelling extends to the inner side of the visual organs. 

Movable cheeks not preserved. 

This species resembles L. palmata or L. scabra, figured by 

Barrande, more than any of the described American species. 

- Found in the Niagara Group at Hanover, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

LICHAS BYRNESANUS, Nl. Sp. 

Plate VIII, Fig. 8, tront view of head; Fig. 9, dorsal view of 

the head without the cheeks. 

The glabella is covered with tubercles and divided into three 

lobes by slightly diverging lines on the dorsal side, but parallel 

lines in the front. The middle lobe is extended longitudinally 

into an obtuse point in front, far beyond the lateral lobes. 

The dorsal side is straight and convex longitudinally; the front 

is high, convex and very gently rounded, from the obtuse point, 
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back to the anterior border. The lateral lobes are somewhat 

reniiorm, wider than the central lobe, but much shorter. The 

anterior border of the head is in the form of a very small 

rounded rim, depressed at the lines dividing the glabella into 

three lobes. There is a rather deep, transverse sulcus at the 

posterior part of the three lobes of the glabella, behind which, 

posterior to the central lobe, there is a flattened or slightly 

concave area in front of the neck furrow and behind the lateral 

lobes of the glabella, there is a transverse elevation produced 

into a conical elevation, laterally, beyond the lateral lobes and 

which extends to the visual organs. Movable cheeks not pre- 

served. 
Found in the Niagara Group a few miles back of Madison, 

Indiana, and now in the collection of 8. A. Miller. The specific 

name is in remembrance of the late distinguished naturalist, 

Dr. R. M. Byrnes. 
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FamMiIty CERAURIDZ. 

CERAURUS MILLERANUS, ND. Sp. 

Plate VIII, Fig. 10, a fine specimen. 

General outline of the entire body exclusive of spines subovate, 

but abruptly narrowed at the pygidium; surface tubercular. 

Head exclusive of the spines subelliptical, width nearly three 

times as great as the length. Neck furrow strongly marked. 

Glabella gently convex dorsally, narrower at the base than the 

width of the cheeks, but at the anterior third about as wide as 

the posterior part of the cheeks; more convex in front and 

abruptly bent down to the margin. There are three short lat- 

eral furrows exclusive of the neck furrow, dorsal furrow sharp, 

lateral lobes convex; forehead lobe short. The eyes are placed 

about the center of the cheeks, but most distant from the dorsal 

furrow. They are small, prominent, globose and smooth, or 

minutely facetted. The facial sutures anterior to the eyes make 

a sigmoidal curve to the margin, in front of the eyes, and pos- . 

teriorly they curve a little backward and cut the margin about 

even with the neck furrow continued, cheeks bear a short thick 

posterior spine. 

Thorax has ten segments. Axis moderately convex and nearly 

as wide as the lateral lobes; a little wider at the anterior than 

at the posterior segment. The lateral lobes are flattened on 

each side of the dorsal furrow for one-third or one-half the width 

and. then the pleure curve backward and taper to a point. A 

line of mammillary tubercles on each lateral lobe indicates the 

point at which the pleuree commence to curve backward. 
Pygidium very short and much narrower than the body and 

bearing two short thick spines, that curve toward each so that 

the points are closer than the bases. 

This species is distinguished from C. pleurexanthemus by hav- 

ing proportionally a shorter head, shorter and thicker cheek — 

-— ae a 
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a spines, wider forehead lobe of the glabella, wider and less convex 

thoracic axis and shorter and thicker spines to the pygidium 

which curve toward each other instead of spreading. This 
, species has been, generally, confounded with C. pleurexanthemus, 

but a comparison of numerous fragments as well as entire spec- 

_imens has shown the above mentioned variations to be constant. 

a It was first pointed out as a distinct species, from an examina- 
tion of the specimen illustrated, about twenty years ago, by 
Dr. C. A. Miller, now deceased, in whose memory we now dedi- 

cate the species. 
Es Found in the Hudson River Group, at fiueningtt and now in 

3% ithe collection of Wm. F. E. Gurley. 
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MELONITES INDIANENSIS, 0. sp 

Fig.1. Apical view. 

OLIGOPOBUS' BLATBI, Wet SD eects cafe roie, ea ae ome tote aT E Se Ul TAU aT Nene Saree aaa one 6 

Fig. 2. Upper part of asomewhat crushed example. 

Fig. 6. A smaller specimen showing part of ambulacral pores. 

OLIGOPORUS: BELNUMUS, MY SDic- cence cess REN pegad ae PLR eAE I AY anid Ama AIM. ute ae 7 

Fig. 3. Part of the upper half of a crushed specimen. 
: f 

OLIGOPORUS: SULCATUS, Ds SP iian : lataiels > clones eines oa sted aes eed ie ee ee oO Ort 8 

Fig. 4. Basal view. e 

Fig.5. Apical view. 
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ACTINOCRINUS'-GIBSONT, MstSDisss se ecw vale e cca ceaneeeteit eae eteateEr ic alavaratees ele tata ote) aittesacetiiera 10 

Fig. 1. Dorsal, or opposite view from the azygous side. 

ACTINOCGRINUS: ERBATICUS oT) ISDiGeh cc'sclocc cers caine etek eae eee eee ee 14 

Fig. 2. View opposite the azygous side. 

Fig. 3. Azygous,view. 

ACTINOGEINUS ABROSUS;, Del Dic iac tects As ee ates Cate whavetetarchefertaate csc rNoveal clalosaietoke tear Teens 15 

Fig. 4. Side view of a somewhat flattened calyx. 

ACTINOCRINDS: PLAGOSUS, TM. BD occ iicka cee ce wenlenoetic ceeo ames Pep adodoose ee ie Meh » 16 

Fig. 5. Azygous view of calyx. Se 

Fig. 6. A crushed specimen showing the arms. 

OLIGOPORUS BLAIRI, 0. SP...... aaa suaigrosalv are W's ayaa ce etemn auhieiesat eetene mate ee eater ene ayeieee esas ates ween 6 

Fig. 7. The middle part of a rather large anda flattened specimen. 
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EBRETMOCRINUS LYONANUS, DN. SP sc scan nnceeas Senmateidecesa ee cee elelajeivivte\elala) s/elsieleteteue eocees 17 

Fig. 1. Basal view of a specimen showing arms expanded on the surface of a rock. 

OVATHOCRINUS/ ANDEBSONE Do SP...i...8b. ee ee eee Mi tetas: nie, 30 
Fig. 2. Symmetrical side. ; 

Fig. 3. Azygous side. 

BATOCRINUS LYONANUS, N. SDP........ Meat nasty Wied ip sterere alee ame aie erodes sine eho agar etniaye a ela) ayaioneisi ears 18 

Fig. 4. View opposite the azygous side. 

Fig. 5. Basal view. \ 

BARYCRINUS FORMOSUS, 0. SP........... RE MEISE fs GTR ecto tees Retrieien 33 

Fig. 6. Azygous view of calyx, arms and column. 

OCY¥ATHOCEINUS TUMIDULUS, Ds. SDic. sed snae econ Mice, Ae Shy Mada knee iA ih ae ciclo ote eet eee 31 

Fig. 7. View opposite the azygous side showing portion of arms. 

ZEACRINUS BELLULUS, 1\. SP......<. ae es ASAT eters Sela ee ee: biog Fete ite) SULA oH ore 34 

Fig. 8. View of calyx and arms, azygous side on the left. 

PALAROCEINUB. TRITUGIS; Te BD!: cies care cet ea eee Sordi jad Shon Seareehle bale eee rere hee 

Fig. 9. Basal view. 

Fig. 10. Summit view. 

Fig. 11. View opposite the azygous side. 
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FORBESOCRINUS! PYRIFORMIS, MN. SD... cce. cece ses wae cere Sse ore Te sae Oe ae ler Aico ls hoe aa ea 47 

Fig.1. View of an almost entire specimen. 

HUCALYPTOGCRINUS ‘WORTHENT) MiiSPaevecn eee ee ee ee eee ee oe eee Sy Be 

Fig. 2. Lateral view of calyx, arms and portion of the column. 

TAXOCRINUS CRAWFORDSVILLENSIS, N. SDp............-- Sonne ene non neenne 49 

Tig, 3. Lateral view of calyx, arms and portion of the column. 

GONIASTEROIDOCRINUS LYONANUS, N. SD............- fiecorins pre LES DREAT a: cpa tO AL ee mn ee oa 55 

Fig. 4. View of the vault and lateral] prolongations. 

ONY CHOGRINUS) PAR VUSs Me SPeaciecc sects cee ST Cas Maite en Ca Oe eae Ta Nu Ene) STE A 52 

Fig.5. Azygous side view of calyx, arms and portion of column. 

LRACRINUS OBESTUS, Ne SPs <eseaocscseeiaon eu Reto eictoae Kista CLO a el Ce Klaraices SEES ee 35 

Fig.6. Side view showing the ray opposite the azygous area, on the right. 

Fig. 7. Azygous view. 

Fig. 8. Basal view. 

SCAPHIOCRINUS*MARTINENSTISG,, 1.) SDs s'sisiereersisielaclstercio aetrniee serene Aon nena Beacons a rie aaa HOt 

Fig.9. View showing calyx, part of the arms and part of the column. 
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PLATE V. 

BATOCRINUS ALTIUSCULUS,. Th?) SD. \. ugetawuss sae chine coon mabe arate cieniees 

Fig. 1. Side view, azygous area on the right. 

Fig. 2. Azygous view. 

Fig. 3. Summit view of same specimen, part of the top being broken away. 

BATOCRINUS ASPRATILIS, DN. Sp 

Fig. 4. Azygous view. 

Fig. 5. Lateral view. 

Fig. 6 Summit view. 

er CC 

BATOCRINUS SCYPHUS, D. sp 

Fig. 7. Azygous view. 

Fig. 8. Lateral view. 

Fig. 9. Summit view. 

Ck ee ay 

BATOCRINUS DAETUS; Ne SDP .. acer. ee ue 

Fig. 10. View opposite the azygous area. 

Fig. 11. View of azygous side. 

Fig. 12. View of summit of same specimen. 

BATOCRINUS ZQUABILIS, n. sp 

Fig. 13. Azygous view. 

Fig. 14. View of opposite side. 

Fig. 15. Summit of same specimen. 

2.0 06 (0 0. 6 80 6) 010.018 e188 9 web Gc0 0: bea elple (ess 6 01s, a 6a) «ip ie) o = 67m s)-~selOlb le: 415 salt mS) sim ew 

ULOCBINUS. BLATBI, Wi SD \.: asec.) sence. he at ee eee 

Fig. 16. View of azygous side. 

Fig. 17. Basal view. 

Fig. 18. View opposite the azygous side. 
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; PAGE. 
STRCTOCBINUS VENUSTUS, Ni iSDios cei cee aaa ele eee eee eet Cama aS re reiteeire 

Fig.1. Side and basal view of the calyx. 

HYDREIONOCRINUS SANCTILUDOVICI, Worthen ..2......2..22.00.+ccces + nhs atts Senne Seispets etn Eat 

Fig. 2. View of the type specimen. 
4 

LEACRINUS NEDEDUS) MoSDeack occas se shtoante aS eon ae ee SOE Bebe die cere Rope ACh a: nates BO 

Fig. 3. Azygous view. 

Fig. 4. View opposite azygous side. 

SCAPHIOCRINUS ARROSUS, N, SP..... dasha witeie a jecernataraieaterd ae stwoens sotavale to's esrarePare eats iid Sap ones 89 

Fig. 5. View of azygous side of calyx and arms. 

ULOCRINUS OCCIDENTALIS, n. SDP..... b clara ena tetioe Geaterets Savcieieafi's slelate’ oteratel wneyeeee sa sovelecwlatiais ect arene 58 

Fig. 6. View of the basal plates, part of two being broken away. 

Fig. 7. Interior view of the same specimen. 

Fig. 8. A subradial plate. 

AESIOCRINUS ANGULATUS, I. SD....-.e:eeeeaeeceneeees See elec eee oe Sie sic dncls eae By 
Fig. 9. View of calyx, part of anarm, and three azygous plates. The specimen is 

somewhat depressed. 

CYATHOCRINUS SIGNATUS, Nl. Sp.......... ERA Me eek Say 7 A ts OR Teen NO Loe tasten Sion Os 

Fig. 10. Side view of calyx and part of the arms. 

HYDRELONOCRINUS SUBSINUATUS: Ne SDr masts ss tc mee seer een rele are CeCe a counts 40- 

Fig.11. Azygous view of calyx. 

Fig. 12. Basal v’ew of the same specimen. 

Fig.13. Azygous side view of another specimen preserving part of the spinous 

second radials. 

Fig. 14. Basal view of the same specimen. 

HYDREEIONOCBINUS NODULIFERUS, N. Spleen a teeee eeu eeiaeieee REA BE eer NS ME le LOR | 4] 

Fig. 15. View opposite the azygous area. 

Fig. 16. Azygous view. 

Fig.17. Basal view of the same specimen showing the protruding part of the second 

radials. - 

HyDEEIONQCRINUS CRASSIDISCUS, De SD ive aac selon eerie mae eerie BSL Pk ce een e ORE 43 

Fig. 18. Basal view. ta 
Vig. 19. Azygous side of calyx. 

HYDEEIONOCRENUS GRANULIEFERUS, 1 (SP%.\ccee cole ave earies sees eps oe eae Saas Sen ee 44 

Fig. 20. Azygous side view of calyx and one second radial. 

Fig. 21. Basal view of the same specimen. 

HUPACHYCRINUS PARVAUS as Soo. e aceon eee ence ae me ae een en cee E Paks ois 60 

Fig. 22. Basal view. 

Fig. 23. Azygous side view. 

NUCLEOCRINUS GREENETI, n. SP ...........-. Se ere aie Hg mana eI ao mene Nah okie eran 62 

Fig. 24. Side view. 

Fig. 25. Basal view. 

NUCLEOCRINUS VENUSTUS, n. BO sick, aii gelaid Witesa’ oieiiahate oe eicat eee TARE eR Ate REE nia tp aycnle) ie Sms etelaieiatn eal 63 

Figs. 26,28 and 3). Side views. 

Fig. 27. Summit view. 

Fig. 29. Basal view. 

GRANATOCRINUS SPH A ROPD AGS WGI a cece ese eel ee eee ore nee oe ee 65 

Fig. 31. Summit view. 

Fig. 32. Basal view. 

Fig. 33. Lateral view—(The artist has overlooked the interradial sutures). 

GRANATOCRINUS WINSLOWI, D. SP....ceeeeeeeee Sa RA Bea Mesh oN 2 Ot fo Oe Ce a 66 
Fig. 3!. Sideview. — J 

Fig. 35. Basal view. 
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PLATE VATE 

LINGULA INDIANENSIS, D. SP ......e.e0e. ShOcy isa onde Pade oh ie nod oe aur aeuees sina naan s iene sie - | GF 

Fig. 1. Ventral valve. 

DISCINA ILLINOISENSIG, Dl. ‘SD .3 +.cwckas:slsa ee tale ero ge aaa bin he miaisivee tte eee ine aie eaten eee 

Fig. 2. Dorsal view. 

Fig. 3. Interior of ventral valve. 

Fig. 4. Dorsal valve of another specimen, 

Fig. 5. Interior of a dorsal valve of another specimen. 

IDISCINA: MUNDA; MVGSD ro ve b.vele Saas cree Hae the OPO itlotos oeiocieeeeen cle siaferelofeYejeieretaierelnnietetelelcletetetteeietat 71 

Fig. 6. Dorsal view. 

Fig. 7. Lateral view of the same valve. 

EATONIA COULTERI, D. Sp...... eroisvelwintolave nie @ are mcf ea ee ae atelaeels siete mee cravat ES oateettess ee 72 

Fig. 8. Ventral view. 

Fig. 9. Dorsal view. 

Fig. 10. Cardinal] view. 

Fig. 11. Front view. 

MICHILINIA BRANNERI, N. SP ...... Py eae cyt ge Sc TRS SRT Ceres ete ap en ae ch 68 

Fig. 12. Side view. 

Fig. 13. Summit view. 

CONULARIA“ BLAIR, Ws SD ser: cscs wacteeuiad sweden mateo HERRERO ae TR eee aoe 2 es 73 

Fig. 14. Portion of surface of upper part of shell. 

Fig. 15. A specimen showing a portion of the inside of a shell. 

BLAIROCRINUS SPINOSULUS, D. SP.........005- ontekie a We alba wteleve eoche MEiats saver atarena testament tote sees aie Lee 

Fig. 16. Azygous view. 

Fig. 17. Opposite view of same specimen. 

Fig. 18. Summit view. 

CAMPOPHYLLUM KANSASENSIS, DN. SP...cceeeeeves Wa creeen alas PETES A Te ie NO Pes AY gore 67 

Fig’s. 19 and 20. Calyces. 

Fig’s. 2! and 22. Lateral views of same specimens. 
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PLATE Vili 

PAGE. 
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Fig. 1. Showing two sides of a slightly compressed specimen. 

CONULARIA ‘SPERGENENSTIS, Te SD cess ccelemcise melon eis RAR RR ast ~ Macs Hct SIE be ts Sb 74 

Fig. 2. View of a specimen with both ends destroyed. 

LEAL ANUS HDA NTBEIS DT... ccs iow ochelarsateriteetee ee c aee ce ae eee Teh mletole Nook eee 76 

Fig. 3. Dorsal view of east. 

Fig. 4. Anterior view of same specimen. 

Fig.5. Pygidium of same. 

LICHAS HANOVERENSIS, 0. Sp..... ST eialleroralovecaleeleteia raisers Late poaleeaka HOODOO COR OT AACpEE AM imtononenn Ate 78 

Fig. 6. Front view of head. 

Fig. 7, Dorsal view of head without cheeks. 

IGICHAS “BYRNESANUS Is SDiccecste ieneeteeslealewtne ieee ereetatne siewicies Be Sa Te Me an SCO oasatene nc 78 

Fig. 8. Front view of head. 

Fig. 9. Dorsal view of head without cheeks. 
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Fig. 10. Dorsal view ofa very fine specimen. 
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SUBKINGDOM ECHINODERMAFPA. 

CLASS CRINOIDEA. 

ORDER PALAZOCRINOIDEA. 

FAMILY MELOCRINIDA. 

DOLATOCRINUS MAGNIFICUS, n. sp. 

Plate 1, Fig. 1, basal view of the calyx, injured in the middle 

part; Fig. 2, view of the vault, part of which is broken 

away and the sutures between the plates only 

partly preserved; Fig. 3, lateral view, 

with the six-armed ray in front and 

showing height of vault. 

Calyx very large sub-hemispheroidal, broadly lobed in the radial 

fields and slightly concave below. The radial field opposite the 

azygous side is much larger, more prominent and more broadly 

lobed than either of the others. The diameter of the specimen 

illustrated is two and six-tenths inches and height one and two- 

tenths inches. The dome is only moderately convex, the radial 

areas being raised and the interradial areas depressed. Surface of 

the plates of the calyx sculptured, the larger ones bearing a cen- 

tral node. The radiating ridges do not connect from one plate to 

another, as is usual in the ornamentation of crinoids, but a radi- 

ating ridge may be directed toward the suture between two adjoin- 

ing plates, instead of joining an end to that of a similar ridge on 

a contiguous plate; and there are shorter and longer ridges and 

nodes on the plates. The plates of a kind, however, are orna- 

mented alike and on the whole the ornamentation is very pleasing. 

The column, in our specimen, is broken off by an irregular fract- 

ure and part of the radial plates are injured. Enough is preserved, 

however, to show that the column is very large and conceals the 

basal plates that are deeply sunken in the interior of the calyx. 

The columnar canal is slightly pentalobate. 
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Basal plates concealed in the calyx. First primary radials prob- 

ably as long as wide, including the projection up into the calyx 

to reach the basal plates, but one-half wider than high as exposed 

around the columnar cavity. The superior side of each is quite 

concave, and the inferior end is abruptly sunk in the basal cavity, 

so as to form a funnel around the upper end of the column, as 

we have seen in specimens of D. marshi and other species in this 

genus, but the depth of the funnel we have not observed in this 

species. 

Second primary radials quadrangular, one-third wider than high, 

both the inferior and superior sides somewhat convex, and each 

bears a rather large central tubercle. The superior sides of these 

plates curve slightly upward and the inferior sides bend a little 

toward the basal depression, so that the calyx may be made to rest 

on the central tubercles of these plates. 

Third primary radials, in four of the rays, pentagonal, larger 

than the second radials and about one-fourth wider than long. We 

will follow these four rays to the arms and afterward recur to the 

other ray. On each of the upper sloping sides of these four third 

primary radials there is a single, large, hexagonal, secondary radial, 

which supports on each of its superior sides two tertiary radials, 

the last of which supports the free arms. This gives us four arms 

to each of these four radial series. 

In the other or fifth ray, which is opposite the azygous area, 

the third primary radial is broadly truncated above, hexagonal, 

twice as wide as high, and supports, upon its upper face, a series 

of three intersecondary and intertertiary plates, and upon each of 

its superior lateral sides a single large secondary radial, one of 

which is hexagonal and the other heptagonal. Each secondary 

radial bears upon its inner superior sloping side a series of three 

tertiary radials, the last one of which bears a free arm, and upon 

its outer superior sloping side a single, large, tertiary radial, which, 

in turn, supports upon each of its two upper sloping sides two 

radials of the fourth or quarternary series, the last of which sup- 

port free arms. This structure gives to this ray six arms. The 

first intersecondary radial in this series is a large, quadrangular 

plate, having nearly equal sides; it is followed by an hexagonal 

plate abutting its two undersloping sides upon the secondary radials 

and two upper sloping sides upon the tertiary radials and sup- 

porting upon the upper truncated face a somewhat smaller pentag- 
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onal plate, that abuts its superior sloping sides against the adja- 

cent tertiary radials, that support the free arms. The six plates 

that support the six free arms in this radial series abut against 

each other without any intervening plates. 

There are, as shown above, twenty-two arms,-in this species, 

which are more than have been fuund in any species heretofore 

described. If, however, the ray containing six arms and three in- 

terradial plates is abnormal the species would have twenty arms 

and still be so different from any species heretofore described that 

no comparison with any of them would serve any purpose in dis- 

tinguishing it. There is nothing to indicate that this six-armed 

radial series may be abnormal and we believe it is in the normal 

condition of the species. 

The first interradials are the larger plates of the calyx as ex- 

posed on the surface, and larger, in fact, than any of the other 

plates, unless the first primary radials, including that part which 

forms the funnel in the columnar cavity should prove to have as 

great or greater size. The one opposite the six-armed series or 

first azygous interradial is the larger one and has eleven sides; an 

approximate one is the smaller and has nine sides; the other three 

have ten sides each. The first interradial is followed by a single 

plate that extends nearly to the top of the calyx, and which, in 

turn, is followed by one or two small plates that separate the arms 

and connect with the plates of the vault, except in the azygous 

area, where three plates separate the arms and connect with the 

plates of the vault. The sutures between the plates in the upper 

part of some of the interradial areas are not distinct in our speci- 

men, and for that reason are not shown in the illustration. 

The dome or vault, as may be seen in the illustration, has part 

of the plates broken away on the azygous side and some of the 

sutures are anchylosed or obscure. It is, however, covered with 

large, polygonal plates of very unequal size. It is most convex 

toward the six-armed series opposite the azygous side and most 

sinuate or depressed at the azygous interradius. No pores or pas- 

sages through the vault between the arms have been found in our 

specimen. 

The specimen from which the foregoing description is drawn is 

the largest known Dolatocrinus. It was found in the Hamilton 

Group, at the Falls of the Ohio, and is now in the collection of 

Wm. F. E. Gurley. 
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DOLATOCRINUS SPINOSUS Nn. Sp. 

Plate I, Fig. 4, basal view of the calyx, without the surface mark- 

ings of the plates; Fig. 5, lateral view, showing some 

of the spines on the plates of the vault. 

Calyx large, subhemispheroidal, broadly lobed in the radial fields, 

and depressed concave on the lower side. Apparently no azygous 

interradius. The diameter of the specimen illustrated is two and 

two-tenths inches, and height three-fourths of an inch, though we 

have seen specimens only about two-thirds as large. Vault moderately 

convex and slightly depressed in the interradial areas. A strong 

ridge crosses the primary radials. Column round and deeply in- 

serted in the calyx. Surface ornamentation not preserved in any 

of our specimens. 

Basal plates sunk deep within the calyx and extending internally 

as high as the arm openings. First primary radials twice as wide 

as high externally, but near the middle of the plates they are 

abruptly bent, almost at right angles, into the basal cavity, where 

they form a funnel to the basal plates, into which the column is 

inserted, so that, in fact, their length is fully equal to their great- 

est width. The superior face is slightly concave. 

Second primary radials quadrangular and more than one-half 

wider than high. Third primary radials slightly larger than the 

second, pentagonal, a little wider than high, and supporting upon 

each upper sloping side a single secondary radial. 

Secondary radials nearly as large as the third primary radials 

pentagonal, and supporting upon each upper sloping side a series 

of three tertiary radials, the last one of which bears the free arms. 

The first tertiary radials are larger than the second or third. The 

species bears twenty arms. 

The first interradials, in each area, are elongated eleven sided 

plates and larger than any of the other plates in the body. Hach 

one is followed by an hexagonal plate that is as long or longer than 

wide and supports three narrow, elongated plates in the third 

range that reach as high as the base of the arms. These are fol- 

lowed, in the fourth range, by three plates that separate the arms, 

and unite with the plates of the vault. One or two intersecond- 

ary plates (apparently a pair of them) are inserted at the base of 

the arms in the intersecondary areas, but it is not clear, in our 



9 

specimens, that they unite with the plates of the vault. Probably 

they do not, but as the sutures are destroyed this cannot be de- 

termined. 

The limestone matrix covers the greater part of the vault, in 

our best specimen, so that but little can be said of it beyond what 

is shown by the illustration. It is characterized, however, by a 

plate over each double radial series which bears a very long, strong 

spine. The broken ends of spines belonging to other plates are 

preserved in the matrix, but there is no evidence of a proboscis. 

- The summit of the vault is apparently below the top of the matrix 

shown in the illustration, and not as high as the top of the spines 

over the radial series. 

There have been described, heretofore, only two species bear- 

ing twenty arms—D. lamellosus and WD. troosti—and this species 

is so far removed from them that comparison is unnecessary. 

Found in the Hamilton Group, at Charleston, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

- DOLATOCRINUS LACUS, Lyon. 

Plate I, Fig. 6, side view; Fig. 7, basal view. 

Lyon described the body as “subglobose, truncated below, col- 

umnar pit broad and deep; summit somewhat conical, prolonged 

by a prokoscis: column round, columnar perforation rather large 

and pentalobate.” He said; “The body is adorned by a most 

beautiful network of raised triangular figures; the points of the 

principal triangular figures rise from, and terminate at the center 

of the first interradial pieces; a subordinate set of figures terminate 

at the center of all the pieces below the arms. In some spec- 

imens the lines are continuous, in others, interrupted. The sum- 

mit pieces are sometimes adorned by a single prominent granule; 

in other specimens, many of the pieces are ornamented by a num- 

ber of granules, arranged in lines across some of the pieces in 

nearly parallel rows, or in a circular band around a more promi- 

nent central one.” 

Our specimens agree with the above description and in compar- 

ison with other species we would note the high calyx, with a slight 

constriction below the arm bases, the flattened or truncated base, 

and pentagonal, funnel shaped, columnar pit, bounded externally 

—2 G. 
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by a raised ridge running from a central tubercle on each first 

radial to another, so as to bound the columnar cavity with a raised 

pentagonal figure. We have illustrated a basal view to show this 

pentagonal ovtline, because Lyon’s figure does not show its pen- 

tagonal character. 

The basal plates are deeply sunken. First primary radials in- 

eluding the extension into the columnar cavity longer than wide; 

ornamented with sculptured ridges, which terminate at a central 

node, at each angle of the columnar depression. - Second radials 

quandrangular, wider than high, and bearing a central node. Third 

radials pentagonal, wider than high, and bearing a central node. 

First secondary radials as large or larger than the third primary 

radials. Second secondary radials much smaller and of irregular 

form and size. ‘Third secondary radials still smaller and of irreg- 

ular form and size. Arms, ten, composed of ovoid flat pieces of 

equal thickness. 

First interradials the larger plates of the calyx, nine-sided, sub- 

ovate, angularly pointed below and resting between the upper slop- 

ing sides of the first primary radials, the upper sloping sides separate 

the first secondary radials and the superior side is truncated for a 

single plate in the second range. Second interradials subquadrate, 

four pentagonal and one quandrangular and followed by two small 

plates in the third range (in some areas there are three) and 

these by three smaller, elongated plates (sometimes there are only 

two) that separate the arms and unite with the plates of the vault. 

Intersecondary plates, two, similar to the last three in the inter- 

radial areas, and separating the arm bases and uniting with the 

plates of the vault. Above the summit of the three inter- 

secondary plates and also above the summit of the last two or 

three interradials, two elongated pores or passages penetrate the 

vault horizontally. In some interradial areas there are four of 

these pores, especially where there are three plates in the third 

range. These pores are conspicuous, in our specimens, but they 

seem to have been entirely overlooked by Lyon, for they are not 

shown in his illustration or mentioned in his text. We have given 

a side view of a specimen for the purpose of showing the inter- 

radials and intersecondary plates and the pores, because Lyon’s 

illustration is very erroneous and defective, in all these respects. 

Found in the Upper Helderberg Group, at the Falls of the Ohio, 

and in Clark County, Indiana, 
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DOLATOCRINUS MARSHI, Lyon. 

Plate 1, Fig. 8, showing the abrupt bending of the first radials 

into a pentagonal funnel shaped cavity. 

This species was described and illustrated, by Lyon, in 1869, in 

the Transactions of the American Philosophical Society, vol. XIII, 

p. 461, pl. XXVIII, Figs. n, ni and n2,. His description and 

illustrations are very good, and for the purpose of identifying the 

species none other are necessary, but that publication is rare and 

but few western people ever have an opportunity to see it, and, 

for that reason alone, we are justified in redescribing it. But our 

principal object, in calling attention to it, is for the purpose of 

redescribing and showing a basal view, as we have a specimen 

hollow on the inside and showing both the exterior and interior 

of all the plates. 

Lyon described the calyx as “discoid, with five broad, sharp 

carina, which rise perpendicularly from the margin of the basal 

pit, and extend outward, equally elevated to the center of the 

third radials, the carina rising gradually from the margins of the 

radials, then more rapidly to the center of the pieces. At the 

center of the third radials the carina sends out branches, not quite 

so bold as the main stem, but strong, involving all the pieces of 

the superradials up to the arm bases. Arm bases prominent, in 

groups of two to each ray, producing a lobed, pentagonal figure 

of that section of the body. The dome is subconical; twice as 

high as the body below the arms; surmounted by a thick, strong, 

subcentral proboscis. The interradial fields unite to the dome- 

covering’ between the arms.” 

The characters above described, to which special attention may 

be directed, are the low calyx, high vault, subcentral proboscis 

and carina. Instead of ordinary radial ridges occupying the cen- 

tral part of the radial plates, the whole plates are involved in 

forming a high central ridge, in each series, which Lyon calls the 

“carina.” And they “rise perpendicularly from the margin of the 

basal point,” which is a striking peculiarity, much more notice- 

able in a specimen than it is in his illustration or in ours, though 

the attention of the artist was called specially to it, and our figure 

is accurate except in giving a full idea of the height of the “carina” 
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at the “basal pit.” The surface of the plates is covered with 

fine ridges, disposed in groups, radiating from the center of the 

plates. 

The basal plates form a cone, the top of which is on a level 

with the top of the calyx. The internal position which they occu- 

pied, probably caused them to become anchylosed, at all events, 

one cannot see any possible flexibility they could give the animal, 

in that situation, if they were not anchylosed. The summit of 

these anchylosed plates is perforated with a large pentalobate or 

cinque-foil columnar canal. There is a rim, formed by a thicken- 

ing of the plates, within the apical part of the cone to which the 

end of the column was attached, and it appears that the column 

filled the interior of the cone and the plates were more or less at- 

tached to it. 

The first primary radials form a pentagonal funnel that extends 

to the base of the cone formed by the basal plates. The length 

of the funnel, without including the height of the carina, is equal 

to the greatest width of the radials. In other words, the length 

of the first radials is more than their greatest width, but the 

plates are abruptly bent, and four-fifths of the length is within 

the funnel shaped basal cavity, and only one-fifth without, which 

is very little more than the thickness of a plate. It seems quite 

impossible to show the true depth of the funnel, by pen drawing, 

but the artist has indicated it as well as he could, in the illustra- 

tion, which is a character not attempted to be shown, in Lyon’s 

figure of the base of the calyx of this species. In the inside of 

the calyx, neither the pentagonal form of the funnel nor the ex- 

ternal carina are indicated, but a round cone is formed by the 

extension into the interior of the first radials and basal plates. 

Second primary radials quadrangular one-half wider than long. 

Third primary radials wider than the second and wider than long, 

pentagonal, and support on each upper sloping side three or four 

secondary radials, the last of which supports the free arms. The 

radial series are of variable length within the calyx, as mentioned 

by Lyon, which somewhat destroys the symmetry of the calyx. 

There are ten arms. 

There are from seven to nine interradials in each area. The 

first is large, subovoid and has nine sides, it supports a hexag- 

onal plate as large as a primary radial, and it is followed by 

three plates, in the third range, except in one area, where there 
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are only two. There are two plates in the fourth range, except 

in one area, where there are four, and two in the fifth range, to 

which are united the points of the long pieces that lie between 

the lobes on the dome, according to Lyon. Some specimens, how- 

ever, we think show more than two plates, in the last range, in 

some of the areas. 

There are from two to four intersecondary plates in each area 

wedged between the arm bases; when four, they are in pairs, one 

above the other. 

“The dome is covered by large pieces; each field between the 

lobes contains a pair of the largest, which reach from the arm- 

bases toward the proboscis; they are six or seven sided; long; 

broadest at the upper extremity; pointed, or very slightly trun- 

cated at the lower end; joining each other by their longest sides, 

at the center of the depression between the lobes. A circle of 

large pieces surround the dome; all of these rest partly upon the 

ten long pieces. The pieces composing this zone are of different 

sizes; they also differ in form; all six sided; two of the largest 

pieces of the circle rest directly over two of the long pieces; three 

other groups of the long pieces unite under the suture, uniting 

two of the pieces forming the circle, so that the sutures, uniting 

both sets of pieces, form one line from the arm bases to the base 

of the second circle surrounding the dome near the base of the 

proboscis. Below the zone described, and between the groups of 

long pieces, are groups of from five to seven pieces, the upper 

one of which is joined to the circle above the group of long 

pieces, and on which it rests. The lowest piece of these groups 

is lanceolate; is lodged between the arm bases, and unites with 

the interbrachials. The upper and largest piece of these several 

groups is of the same size and form as the pieces comprising the 

first zone around the top of the dome. Around the arm bases the 

pieces are numerous and quite small. The pieces comprising the 

lower zone, and the large ones of the groups above the arms, are 

surmounted by a group of from three to five rough, pointed spines, 

confluent near their bases. The plates of the second zore at the 

base of the proboscis are ornamented with hemispherical tubercles, 

all other pieces of the dome are gibbous or concave and not orna- 

mented.” 

In this species there are from four to six pores between each 

of the arm bases, that were not mentioned by Lyon, or shown in 
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his illustrations, and which are quite conspicuous in our speci- 

mens. ‘These pores or passages are elongated. They commence 

by a slight horizontal furrow across the top of the last interradia! 

plates in the calyx and penetrate the adjoining plates of the vault 

horizontally, which makes an elongated surface opening. This 

feature is present and even more noticeable in Dolatocrinus grandis 

and may be understood by referring to the illustration of that 

- species. We know all these openings penetrate the test because 

we can see through them. 

This species occurs in the Upper Helderburg Group, at the 

Falls of the Ohio, and in Clark county, Indiana. 

DOLATOCRINUS GRANDIS, nN. Sp. 

Plate II, Fig. 1, basal view of the calyx; Fig. 2, view of the 

vault broken in the central part; Fig. 3, lateral view. 

Calyx very large, subhemispheroidal, quite concave below, the 

concavity including part of the third primary plates, and most de- 

pressed in the interradial areas. The diameter of the specimen 

illustrated is two and three-tenths inches; height to the place 

where the vault is broken, one and fifty-five hundredths inches; 

height of calyx, nine-tenths of an inch; height of vault, if un- 

broken, and calyx about equal. The vault is quite convex, a little 

more abrupt on one side than the other, indicating that it pos- 

sessed a proboscis on the abrupt side, and it is very slightly de- 

pressed.in the interradial areas. Surface of the calyx beautifully 

and delicately sculptured, numerous raised lines seem to cross the 

sutures from one plate to another, but none of them arise from 

nodes or tubercles. The sutures are not beveled and in some parts 

they..are very indistinct. The sutures on the vault are dis- 

tinct and beveled and between the larger plates they are broadly 

and.deeply grooved, the grooves being bounded with a rim of 

granules, while the central part of each plate is concave or sculp- 

tured and sometimes granulous. The columnar cavity and part of 

the first primary radials, in our specimen, are covered with the 

limestone matrix. 

First primary radials very little wider than high, upper side 

transverse. Second primary radials quadrangular and about one- 

fourth wider than high. Third primary radials larger than the 

second, pentagonal, and from one-fourth to one-third wider than 
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high. The superior sides bend upward and the inferior sides curve 

into the basal depression so that the calyx can be made to rest 

on a smooth surface on the third radials. Hach one supports on 

each upper sloping side a series of secondary radials the He ones 

of which support the free arms. . 

The first secondary radials are fully as large or larger than the 

third primary radials, rather wider than high, part of them pen- 

tagonal and the others hexagonal, and each one abuts upon the 

first interradial and one of the plates in the second range of in- 

terradials. The second secondary radials are as large as the first 

and wider than high, but not of uniform size. The third sezondary 

radials seem to be smaller than the second, but the sutures are 

anchylosed, or so obscure, in our specimen, that the outlines can- 

not be accurately determined. Above these the arm bases* be- 

come prominent. There are only ten arms in this species, but 

they are very large and composed of a double series of interlock- 

ing plates. 

- The interradial areas are not exactly of uniform size nor is it 

certain that they are filled with the same number of plates. The 

first interradials are the larger plates in the calyx. Each one has 

ten sides, is much elongated, rests its lower angle between the two 

upper sloping sides of two first primary radials, and separates the 

first secondary radials between its upper lateral sides, and sup- 

ports upon the two superior faces two rather large and more or 

less elongated plates in the second range. In some areas these 

plates are larger than in other areas. In three of the areas, where 

the sutures are distinct, there are two plates, in tbe third range, 

about half the size of those in the second range; four small plates 

in the fourth range, six still smaller plates in the fifth range, and 

eight small plates in the sixth range, that form the top of the 

calyx between the arm bases and unite with the plates of the 

vault, in a zig zag line. Whether or not the plates in the other 

two areas are the same cannot be determined from our specimen. 

The intersecondary areas are short, but almost like the inter- 

radial areas, in the upper part, and the plates consist of four 

ranges. The first one, consisting of two plates, rests between the 

upper slightly sloping sides of the second secondary radials and 

in line with the third range of interradials; it is followed by four 

plates in the second range, six in the third range and eight in the 

fourth range, that unite with the plates of the vault, in a zig zag 
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line. The sutures are so obscure between the small plates, in 

some of the areas, that it cannot be determined whether or not all 

the areas are exactly alike. The arms are separated about equally 

distant from each other, whether by the interradials or inter- 

secondary radials. 

There seems to be no azygous area in the calyx. 

The vault, in our specimen, as may be seen in the illustration, 

is broken away at the summit. It is, however, highly convex, the 

convexity probably equalling the height of the calyx, and covered 

with ornamented polygonal plates arranged in peculiar and system- 

atic order. The sutures are distinct, even between the smaller 

plates, and the edges of the plates are beveled, and between the 

larger plates the sutures are widely grooved. The plates are de- 

pressed convex, concave in the center and more or less sculptured 

and granulous. The smaller plates are over the arm furrows and 

regularly interlock. The plates toward the central area are large 

and polygonal. The plates in the interradial areas are elongated 

and arranged fan like, in some of the areas, and more like a key- 

stone arch in others, which have a very long, wedge shaped plate 

in the middle. There are eight or ten plates in each depressed 

interradial area. A horizontal furrow crosses the top of each of 

the last plates of the calyx and penetrates the vault at the suture 

between the plates of the interradial areas. There are, therefore, 

eight or ten horizontal elongated pores or passages that penetrate 

the vault between each of the arms. ‘They are shown in the 

illustration. This subject will be further considered in remarks 

at the close of the descriptions of Dolatocrinus in this article. 

Found in the Hamilton Group, at Louisville, Ky., and now in 

the collection of Wm. F. E. Gurley. 

DOLATOCRINUS ORNATUS var. ASPERATUS, nN. var. 

Plate II, Fig. 4, basal view, Fig. 5, view of the vault; Fig. 6, 

side view. 

Calyx low, basin shaped, flattened or truncated at the base as 

far as the extent of the second radials; columnar cavity small; ~ 

primary radial ridges prominent; surface of all the plates closely 

and radiately sculptured and pitted. 

Basal plates hidden by the column, which is round and pierced 

with a cinque-foil canal. First primary radials longer than wide 
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and only a small part at the lower end is curved into the col- 

umnar cavity. Strong radial ridges rise on the first radials, cross 

the seccnd and terminate at a tubercle on the third radials, from 

which a delicate ridge crosses each secondary radial. The radial 

ridges are most prominent in the central part of the plates. The 

radiating lines from the commencement of the radiating ridges 

form a pentagonal figure arourd the small columnar cavity. Sec- 

ond primary radials quadrangular and wider than long. Third 

primary radials larger than the second, wider than high, pentago- 

nal and support on each upper sloping side two secondary radials. 

First secondary radials about as large as the third primary radials 

and hexagonal, except in some instances, where slightly truncated 

by a small plate resting between the upper lateral side of the sec- 

ond interradial and the base of the arm, they become heptagonal. 

Second secondary radials much smaller; they separate the arms 

and extend to the summit of the calyx and slope laterally. There 

are ten arms, composed, at their origin, of a double series of 

plates. No intersecondary radials. 

The first interradials are the larger plates of the body and have 

nine sides. The second interradials are less than half as large as 

the first and hexagonal; the three superior sides are the shorter 

ones; the upper truncated side extends to the summit of the calyx 

and a small vault plate abuts laterally against it. A small plate 

rests between each superior lateral side and the second secondary 

radial and forms part of the support of the free arm. There is no 

azygous area. 

The vault is only slightly convex and very much depressed in 

the interradial areas, especially between the arm bases. It bears 

a small subcentral proboscis that is not preserved in our speci- 

mens. It is covered with rather large, polygonal, tuberculated 

plates, two of which, in each depressed interradial space, are elon- 

gated, and the larger plates of the vault. There are no pores or 

passages that penetrate the vault between the arms. 

Found in the Hamilton Group, near Charleston, Indiana, and 

now in the collection of Wm. F. E. Gurley. 
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DOLATOCRINUS ORNATUS, Meek. 

Plate f1, Fig. 7, basal mew; Pig. 8; “sumont viet, 71g. 2 ostde 

view of the same specimen from Columbus, Ohio. 

The following is the definition of this species, by Meek, from 

the Proceedings of the Academy of Natural Sciences of Philadel- 

phia, 1871, p. 57. It has never, before, been illustrated. 

“Body including the vault, depressed subglobose, the portion 

below the arm bases being a little higher than the vault, with 

nearly vertical sides above, but rounding under below to the some- 

what flattened under side; arm bases protuberant, mainly in con- 

sequence of the rather deep furrows or sinuses of the vault over 

the interradial areas; vault composed of irregular pieces, each of 

which projects in the form of a little sharply prominent node or 

short spine, the largest of which are situated around the nearly 

central ventral tube, and on the elevations between it and the arm 

bases. Base small, a little compressed within the shallow concay- 

ity of the under side, and marked by a distinctly indented column- 

facet, which occupies near three-fourths of its entire breadth, so 

that only a narrow ring, as it were, of the basal pieces can be 

seen when the column is attached. First radial pieces compara- 

tively large, extending out nearly horizontally, or only a little 

arching upward, and with their inner ends curving slightly into 

the shallow central concavity; all wider than long, and hexagonal, 

with the upper (outer) side of each longer than any of the others. 

Second radial pieces about half as large as the first, wider than 

long, and quadrangular in outline. (In one ray of the typical 

specimen the second radial is abnormally wanting, while the third 

is larger than usual.) Third radials about as large as the second: 

from the curved-up edges of which they rise vertically wider than 

long, and pentagonal in form; bearing on each of their superior 

sloping sides a smaller secondary radial, each of which supports 

another smaller, more or less cuneiform piece, from which the 

arms arise; thus making two arms from each ray, unless the num- 

ber is increased by bifurcations after they become free; arms 

unknown, but apparently composed, at their origin, of a double 

series of alternating pieces. , 

“First interradial pieces, somewhat larger than the first radials, 

about as wide above the middle as their length, eight or nine 

sided, with the lower part of each curving under to connect with 
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the first radials, while they curve upward vertically from near or 

below the middle; each supporting on the upper side a much smaller 

hexagonal piece, which rises vertically, and usually bears on its 

short superior lateral edges two smaller pieces connecting with 

the secondary radials or first arm-pieces, while its- short truncated 

upper side is not surmounted by any succeeding piece, but con- 

nects on its inner surfaee with the vault. 

“Sutures between all the plates channeled. Surface of body 

plates ornamented with raised lines or very small radiating costae, 

that cross the sutures parallel to each other at the sides of the 

plates, but soon become bent about and connected, in various 

ways, so that very few of them extend directly to the middle of 

any of the plates, the arrangement being such as to produce a 

kind of vermicular style of ornamentation, especially over all the 

central part of the plates, like that often seen on the body plates 

in Amphoracrinus. A small rather sharp ridge also extends up 

the middle of each radial series of plates, more or less interrupted 

at the sutures, and showing a slight tendency to form a pinched 

node on the middle of the first and second radials; while it is 

sometimes seen to bifurcate on the third radial, to send branches 

to the secondary radials, but these are generally so small as 

scarcely to be distinguished from the other little ridges ornament- 

ing all of the body pieces. 

“Ventral tube unknown, but judging from the spiniferous char- 

acter of the vault-pieces around its base, probably also spiniferous. 

“Height of body to arm-bases, 0.47 inch. do. to top of vault, 

0.60 inch; breadth, 0.95 inch.” 

The specimen illustrated is from the typical locality, in the 

Upper Helderburg Group, at Columbus, Ohio, and is from the col- 

lection of Charles Faber. It will be observed that it is about the size 

of the type described by Meek, and agrees with it in all particulars. 

The variety asperatus, above described, has a proportionally longer 

calyx, which produces some difference in the relative sizes of the 

plates, but this alone would not be of varietal importance; taken, 

however, in connection with the different surface ornamentation 

and the great difference in the ridges that cross the radial plates, 

varietal characters may exist. The plates on the superior lateral 

sides of the second interradials are proportionally smaller in 

D. ornatus than in D. ornatus var. asperatus and other minor 

differences might be pointed out, but they do not seem to us to 
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constitute specific differences, though the two forms on cursory 

examination are readily separated. If the arms were preserved 

possibly the two forms could be specifically distinguished. 

DOLATOCRINUS STELLIFER nN. Sp. 

Plate II, Fig. 10, basal view; Fig. 11, view of the vault, only part 

of the sutures can be distinguished and the ornamenta- 

tion 1s not preserved; Fig. 12, internal view of 

the calyx showing the basal plates and 

part of the first primary radials. 

Calyx low, basin shaped, three time as wide as high, deeply 

and broadly concave below, the concavity extending to the middle 

of the first interradials; columnar cavity deep; radial ridges quite 

small. Surface of all the plates deeply, closely and radiately 

sculptured. 

Basal plates extending in a cylindrical form up as high as the 

top of the calyx and completely hidden externally by the column, 

which fills the cylindrical area. The column is round and pierced 

with a cinque-foil canal. First primary radials longer than wide | 

and together forming a funnel-shaped columnar cavity, ornamented 

near the top with two raised lines, forming a pentagon, with a 

furrow between them. Second primary radials a little wider than 

high, quadrangular, gradually expanding upward, and each orna- 

mented with a small, sharp radial ridge that rises at an angle 

of the pentagonal ornamentation, on the first radial, and, crossing 

the second and third radial bifurcates at the superior angle of the 

third radial, from which point a broken ridge crosses each second- 

ary radial series to the free arms. On each side of the radial 

ridges the plates are closely, deeply and radiately sculptured. Third 

primary radials shorter than the second, pentagonal, expanding up- 

ward to the lateral angles and supporting on each upper sloping 

side a secondary radial series. 

There are four secondary radials in each of nine series, and they 

become smaller toward the arms, which commence, at the arm 

openings, with a double series of interlocking plates. They are 

radiately sculptured from a more or less well defined central node. 

One secondary radial series in our specimen consists of a single pen- 

tagonal plate which bears upon each of the upper sloping sides a 

tertiary radial series having three plates before reaching the double 
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series of interlocking plates, at the base of the arms. There are, 

therefore, eleven arms composed at their bases of a double series 

of interlocking plates. 

The first interradials are the larger plates of the body and have 

nine sides. They are deeply stellate in their ornamentation. The 

second interradials are more than twice as wide as high and ap- 

parently heptagonal as the two superior sloping sides of each ap- 

pear to bear four small plates that separate the second and third 

secondary radials. These plates are followed by two plates that 

separate the fourth secondary radials, and upon the superior lateral 

sides of these plates there is a single small plate, on the side of 

the arm base, that appears to properly belong to the calyx. There 

are, therefore, ten regular interradials if the last two small plates 

above mentioned are to be regarded as interradials. The sutures 

between the intersecondary radials cannot be distinguished in our © 

specimen, but, from the ornamentation, it is inferred there is one 

small plate in the first series and two in the second. No azygous 

area has been determined. 

The vault is moderately and evenly convex, with very slightly 

concave interradial spaces and a small, long subcentral proboscis. 

It is covered with rather large polygonal plates, the ornamentation 

of which is destroyed in our specimens. The plates in the inter- 

radial areas are elongated and arranged in fan-like order. A hor- 

izontal furrow crosses the top of each of the last plates in the 

calyx, except the minute ones abutting the arm bases, and pene- 

trates the vault at the suture between the plates of the interradial 

and intersezondary radial areas. Our specimens disclose four 

of these horizontal elongated passages in each interradial area and 

two in each secondary interradial area. 

A glance at the vault of this species will at once distinguish it 

from WD. ornatus, D. ornatus var. asperatus and all other de- 

scribed species. Beside it is remarkable for the comparatively low 

calyx, broad and deep basal concavity and dense stellate sculptur- 

ing of the surface. 

Found in the Hamilton Group, at Louisville, Ky., and at Char- 

leston, Indiana, and now in the collection of Wm. F. E. Gurley. 
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DOLATOCRINUS BULBACEUS DN. Sp. 

Plate II, Fig. 13, basal view; Fig. 14, summit view; Fig. 15, side 
vlew. 

“Calyx and vault together bulbous. Calyx pentagonal from base 

to the arms, somewhat bowl-shaped, most expanded in the middle 

part, slightly constricted below the arms; columnar cavity deep. 

Surface marked by strong radial ridges, and a prominent node in 

the central part of each first interradial from which radiating ridges 

extend to the adjoining plates. 
“Basal plates almost hidden by the column though extending a 

little beyond it. First primary radials about as long as wide and 

abruptly bent in the middle, the lower part forming part of the 

funnel-shaped columnar cavity andthe upper end curving as abruptly 

upward. In the center of each there is a promineut node, from 

which the radial ridges arise, and which are connected by straight 

ridges, from one to the other, that form the pentagonal outline of 

the base, and on which the calyx will rest, if placed on a level 

surface. Second radials quadrangular, very little wider than high 

arid sides nearly or quite parallel. Third primary radials about 

twice as wide as high, expanding from below to the lateral angles; 

pentagonal and supporting upon each of the superior sides two 

short, secondary radials. 

The first secondary radial is much larger and wider than the 

sécond: and abuts one side against a truncated corner of a first in- 

térradial and another against the secondary interradial. The sec- 

ond secondary radials abut against each other, are rounded extern- 

ally and assume the form of the arms. The arms in each radial 

series are thus arranged close together, and the arm openings are 

directed upward. There are only ten arms, and they consist, as 

we infer from the commencement, of a single series of plates. 

“The first interradials are the larger plates of the body and have 

nine sides. They are convex centrally and have a prominent cen- 

tral node from which ridges radiate to adjoining plates. The sec- 

ond interradials are about half as large as the first, bear a central 

tubercle, ‘are heptagonal, abut laterally upon the first secondary 

radials, and a small plate that separates the first and secondary 

radials from the plates of the vault and forms part of the base of 

the arms, and the two superior sides abut two interradial plates 

belonging to the vault. 
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The vault is quite convex, depressed in the interradial areas and 

bears a subcentral proboscis. It is covered with only a few large, 

polygonal plates, the surface ornamentation of which is not pre- 

served in either of four specimens examined. There are no pores 

or passages that penetrate the vault between the arms and there 

does not seem to be any azygous side. 

The general form of this species will readily distinguish it from 

all others that have been described, but it will be noticed that the 

number and arrangement of the plates of the calyx is the same 

as in D. ornatus even to the abutting of the second interradials 

upon the two vault plates, without pores or passages between the 

arms, though otherwise the vaults are quite different. 

Found in the Hamilton Group, at Charleston, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS VENUSTUS, Nn. Sp. 

Plate II, Fig. 16, basal view; Fig. 17, side view; Fig. 18, swm- 

mit view. 

Calyx hemispherical, surface ornamented with radiating ridges 

and nodes; radial ridges sharp, prominent and interrupted at the 

sutures. Column large. | 

Basal plates almost covered by the column. First primary radials 

wider than long and not extending into the columnar cavity. 

Second primary radials a little wider than high, quadrangular, 

sides nearly parallel. Third primary radials a little shorter than 

the second, pentagonal, expanding to the lateral angles and except’ 

two, supporting upon each of the upper sloping sides a single sec-* 

ondary radial; two of them bear four secondary radials each. 

Hight of the secondary radials bear upon each upper sloping 

side three tertiary radials; they grow gradually smaller, and the: 

last ones are followed by cuneiform plates that belong to the arms, ‘ 

There are, therefore, eighteen arms in this species, four in each* 

of three radial series and three in each of the other two series: 

The arms are composed of a single series of cuneiform plates. — 

The first interradials are the larger plates of the body and have. 

nine sides. The second interradials are less than half as large as ' 

the first and they are each followed by three plates, a small one 
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on each side at the base of the arms and a large one that unites 

with two plates in the interradial depression on the vault. There 

seem to be no intersecondary radials. There is no azygous area. 

The vault is only slightly convex and moderately depressed in 

the interradial areas. It bears a long subcental proboscis. It is 

covered with large polygonal] plates that are densely covered with 

tubercles and short spines. ‘The tubercles are not shown in the 

illustrations because there are from twenty to fifty on each plate. 

The two interradial plates in each area that abut upon the last 

interradial in the calyx are elongated, and the larger plates of the 

vault. There are no pores or passages that penetrate the vault 

between the arms. 

The hemispherical form and peculiar surface ornamentation dis- 

tinguish this species. Beside, the number of arms is different 

from all related species. The number of plates and general order 

of their arrangement in the calyx, however, are like those in D. 

ornatus and D. bulbaceus, notwithstanding the wide variation in 

the forms of the three species. 

Found in the Hamilton Group, at Gtovicsies Indiana, and now 

in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS AUREATUS Nn. Sp. 

Plate III, Fig. 1, basal view; Fig. 2, side view; Fig. 3, summit 

view. 

Calyx hemispherical. Surface ornamented with radiating ridges, 

usually broken, and nodes; radial ridges sharp and more or less ~ 

interrupted at the sutures. The sculpturing is more dense than 

shown in the illustrations. Column round. 

Basal plates display a pentagonal rim around the column, where 

it enters the concavity formed by the basal plates. First primary 

radials wider than long and abut upon the basal plates without 

entering the columnar cavity. Second primary radials about twice 

as wide as long, quadrangular, sides nearly parallel. Third pri- 

mary radials about half as long as wide, pentagonal, expanding to 

the lateral angles, and except three, supporting upon each of the 

upper sloping sides a single secondary radial; three of them bear 

three secondary radials each. 

Seven of the secondary radials bear upon each upper sloping 

side two tertiary radials, the last one of which is followed by the 
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cuneiform plates that belong to the arms. There are, therefore, 

seventeen arms in this species, four in each of two radial series 

and three in each of the other three series. The arms appear to 

be composed of a single series of cuneiform plates. 

The first interradials are the larger plates of the body and have 

nine sides. The second regular interradials are about half as 

large as the first and they are each followed by three plates, a 

small one on each side at the base of the arms and a large one 

that unites with two large plates in the interradial depression on 

the vault. There are no intersecondary radials. There is, how- 

ever, a distinct azygous area shown in our specimen on the side 

nearest the proboscis. ‘The first and second interradials are like 

those in the other areas, but the second plate is followed by four 

or five plates (the sutures are not all distinct), that separate the 

arms, one-fourth more than they are separated in the other areas, 

and these unite with three or more plates of the vault, instead of 

with two as in the other areas. 

The vault is moderately convex and depressed in the interradial 

areas. It bears a long subcentral proboscis on the azygous side. 

It is covered with large polygonal plates that are densely covered 

with tubercles. The two interradial plates, in each regular area, 

that abut upon the last interradial in the calyx, are elongated and 

the larger plates of the vault. There are no pores or passages 

that penetrate the vault between the arms. 

This species most resembles D. venustus, from which it is dis- 

tinguished by having seventeen instead of eighteen arms, and by 

having an azygous area. The surface ornamentation, too, is differ- 

ent, but on that ground alone we would not be justified in found- 

ing a new species in this genus, for we are satisfied the sculptur- 

ing is not uniform on specimens belonging to the same species. 

Found in the Hamilton Group, at Charleston, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS APPROXIMATUS, nN. Sp. 

Plate III, Fig. 4, basal view; Fig. 5, summit view; Fig. 6, side 

view, showing the three armed radial series. 

Calyx bowl-shaped; truncated below; slightly constricted below 

the arm bases; pentagonal, funnel shaped columnar pit, bounded 

externally by a raised ridge running from a central tub>rcle on 
—4 G. 
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each first radial to a central tubercle on the adjacent first radials; 

column round, perforation small, cinque-foil. Surface ornamented 

by rather strong radial ridges commencing at the central node on 

the first primary radials and extending to the arms, and by radi- 

ating ridges from a central node on each plate. 

Basal plates sunken and so nearly covered by the column as not 

to be visible externally. First primary radials about as long as 

wide, one-half the length being in the columnar cavity. Second 

radials, quadrangular, wider than long, flattened and bearing a 

prominent central node. Third radials, pentagonal, expanding to 

the lateral angles, wider than high, four of them bearing upon 

each upper sloping side four secondary radials and the other one 

bearing upon one upper sloping side four secondary radials and 

upon the other a single secondary radial which bears upon each 

of the upper sloping sides three tertiary radials. Four of the 

radial series thus bear two arms each and the other bears three 

arms, making eleven arms in this species. From the arm bases it 

might be inferred that the arms are composed of a double series 

of interlocking plates, as there are two plates at the base instead 

of one, but two furrows are not seen to enter the vault. 

First interradials the larger plates of the calyx and have nine 

sides. Second interradials less than half as large as the first, 

hexagonal, and support three small plates in the third range, 

which are followed by three smaller plates that separate the arm 

bases and unite with the plates of the vault. Intersecondary radi- 

als two, separating the arm bases and uniting with the plates of 

the vault. No azygous side. 

Vault moderately convex, with a subcentral proboscis and com- 

posed of convex polygonal plates. Those in the interradial areas 

are elongated and disposed in a fan-like arrangement. Four pores 

or passages enter the vault in each interradial area, and two in 

each intersecondary area; they are continued by a shallow furrow 

across the top of the last range of interradials. 
This species is more nearly related to D. lacus than to any other 

that has been described. It is distinguished, however, by having 

eleven arms instead of ten, which, alone, we regard as of specific 

importance. It is further distinguished by having one more sec- 

ondary radial and one more interradial in the third range, which 

we think is of specific importance, especially as our specimen is 

much smaller than any specimen of D. lacus we have seen. The 
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difference in size and in surface ornamentation we do not regard 

as of importance, especially where, as in this case, the two species 

have the same general form and without careful examination 

might be taken one for the other. A basal view of the two species 

is alike. 

Found in the Hamilton Group, at Louisville, Ky., and now in 

the collection of Wm. F. E. Gurley. 

DOLATOCRINUS LINEOLATUS, Nh. Sp. 

Plate 1fJ,-Fig._7,: basal. wew; Fig. 8, side view; Fig. 9, summit 

view, the small plates near the arm openings 

are not distinguished. 

Calyx hemispherical, very slightly constricted below the arm 

bases, which protrude nearly horizontally. Surface ornamented 

with fine radiating lines, in fascicles of three, that run from a 

sharp prominent nod», in the center of each principal plate, to 

the central node in each adjacent plate. Radial ridges small, 

sharp, continuous over the sutures and bearing a sharp node at 

the center of each plate. Column round, rather small. 

Basal plates almost covered by the column. First primary radi- 

als a little wider than long and not extending into the columnar 

cavity. Second primary radials about twice as wide as long, quad- 

rangular, sides nearly parallel. Third primary radials longer and 

wider than the second; about twice as wide as long; expanding to 

the lateral angles, pentagonal and bearing upon the upper sloping 

sides the secondary radials. One of them bears upon each upper 

sloping side three secondary radials and each of the other four 

bear upon one upper sloping side three secondary radials and 

upon the other one a single pentagonal secondary radial that bears 

upon each upper sloping side two tertiary radials. There are, 

therefore, three arms to each of four radial series and two arms 

to the other one, making fourteen arms in all. The arm bases 

project nearly horizontally. The arms are composed of a single 

series of cuneiform plates. 

The first interradials are the larger plates of the body and have 

nine sides. The second interradials are more than half as large 

as the first and reach to the summit of the calyx. This plate in 

the second range is followed by three plates, the central one is 

the larger aud unites with two plates on the vault and the lateral 
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ones form part of the arm bases. There are no intersecondary 

radials. There is no azygous area. 

The vault is quite convex and much depressed in the interradial 

areas, which is made more conspicuous by the prominence of the 

ambulacral areas, at the base of the arms. There is a long sub- 

central proboscis. The vault is covered with large polygonal 

plates; the smaller plates over the arm furrows near the openings 

in the vault are not shown in the illustrations, because the sutures 

are not distinct in our specimens. It is rare that they are cor- 

rectly exhibited in illustrations of other species, for the same 

reason.’ ,;The plates are covered with tubercles, those near the 

base of the proboscis being somewhat spinous. The two inter- 

radial plates, in each area, that abut upon the three plates in the 

third range of interradials belonging to the calyx, are elongated 

and the larger plates of the vault. There are no pores or passages 

that penetrate the vault between the arms. 

This species is distinguished by its general form, surface ornamen- 

tation and by having fourteen arms. It is probably as nearly related 

to D. venustus as to any other species. 

Found in the Hamilton Group, at Charleston, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS GREENEI, 0. Sp. 

Plate. II1,. Fig. 10; basal wiew; Fig: Ai sidecvicw. i gmt 

summit view. 

Calyx hemispherical, very slightly constricted below the arm 

bases. Surface sculptured in a variety of ways; there are promi- 

nent nodes in the central part of the larger plates from which 

there are radiating ridges and there are shorter radiating ridges 

that do not arise from the central nodes, beside scattering tuber- 

cles. The radiating ridges are interrupted at the sutures and 

ventricose in the middle part of the plates with a node at the 

center of each. Column round, medium size. 

Basal plates expose a pentagonal rim around the column. First 

primary radials wider than long and of unequal size, two of them, 

on the azygous side, being much larger than the others, as shown 

in the upper part of Figure 10. Second primary radials only 

slightly wider than long, quadrangular, sides nearly parallel. Third 
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primary radials, about the same length as the second, expand to 

the lateral angles, and bear upon each upper sloping side, except 

one, a single secondary radial. Upon one side of the radial series 

opposite the azygous side there are three secondary radials, the 

last one of which bears a cuneiform arm plate. The first second- 

ary radials are large and bear upon each upper sloping side two 

tertiary radials. There are, therefore, four arms to each of four 

radial series and three arms in the radial series opposite the azy- 

gous area, making nineteen arms in this species. The arm bases 

are not large and the arms appear to be composed of a single 

series of cuneiform plates. 

The first interradials are the larger plates of the body and have 

nine sides, in three of the areas; but, in the other two areas, there 

are two interradial plates in the first range and together they are 

much larger than the single first interradials. The two interradials 

in the first range in the two areas may be seen to abut upon the 

two large first primary radials in Figure 10, one plate extending 

below the other and one of them may be seen on the left of Fig- 

ure 11. We cannot say that the two large first primary radials, 

followed laterally by two plates, in the first range of interradials, 

represent an abnormal development. We have only one specimen. 

The two first primary radials are substantially alike and the two 

peculiar interradial areas are substantially alike. If they are ab- 

normal there is regularity about them, and they are each separated 

by a four-armed radial series from the three-armed series. There 

is only one plate in the second range, in three of the areas, and 

two in the other two areas. In the third range there are three 

plates, the central one is the larger and unites with two plates on 

the vault and the lateral ones form part of the arm bases. There 

are no intersecondary radials. There is an azygous side if we 

would embrace within it two radial series and three interradial 

areas, but there cannot be said to be a single azygous area as that 

term is applied in the description of crinoids. 

The vault is only slightly convex but rather strongly depressed 

in the interradial areas between the arm bases. There is a small 

subcentral proboscis. The vault is covered with rather large 

polygonal plates, the two, in the interradial areas that abut upon 

the plates in the third range of the interradials, are elongated and 

the larger plates of the vault. All the plates bear tubercles and 
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a few of them bear a central spine each that is surrounded with 

tubercles. There are no pores or passages that penetrate the 

vault between the arms. 

This species is distinguished by its wide calyx, low vault, pecu- 
liar form, surface ornamentation and number of arms. 

Found in the Hamilton Group, at Louisville, Ky., by G. K. 

Greene, in whose honor the specific name is proposed, and now 

in the collection of S. A. Miller. 

Remarks.—-We have described and illustrated fourteen species 

of Dolatocrinus, being all that are now known from Ohio, Indi- 

ana and Kentucky. Eleven of these are new to science, one of the 

others has never before been figured, and the other two are illus- 

trated and redescribed for the purpose of showing characters not 

heretofore known. We call attention to the fact that no one has 

discovered an azygous opening in any of the species, and this im- 

portant character or part of the ordinary structure of crinoids may 

fairly be said not to exist in this genus. D. magnificus and D. 

aureatus have each an azygous side to the calyx and vault and 

D. greenet has two azygous areas in the calyx, while none of the 

other species have an azygous side or azygous area. 

D. grandis, D. lacus, D. marshit, D. stellifer and D. approxt- 

matus have orifices entering the body through the vault, between 

the arms, an important structure having no existence in D. magnif- 

icus, D. ornatus, D. ornatus var. asperatus, D. bulbaceus, D. 

venustus, D. aureatus, D. lineolatus or D. greenei, and whether 

or not the character belongs to D. spinosus is not determined. 

These orifices, though conspicuous in the species to which they 

belong, have not, so far as we are advised, been heretofore men- 

tioned, and it would seem, therefore, appropriate for us to state 

more fully the structure and appearance and the possible or proba- 

ble physiological functions with which they were connected. 

We regard them as excurrent orifices for the reason that they 

cross the plates of the calyx at the summit by a furrow and en- 

ter the vault horizontally, which is inconsistent with any other 

hypothesis. What flowed through the orifices flowed through the 

channels across the thickness of the plates of the calyx, for we 

cannot conceive of any other utility or purpose of the furrows. 

Nothing could have flowed through the furrows and entered the 

orifices for the purpose of gaining access to the interior of the 

body, for there was no means of propelling anything in that direc- 

tion. Endosmosis would not take place in that way. 
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They may have been used as conduits for the waste material 

that entered through the ambulacral furrows, or for the discharge 

of surplus water, but whatever their purpose they must have been 

used in the performance of some important physiological function. 

There would seem to be no doubt of that fact. This conclusion 

leads us to ask why, if they were so important to the species pos- 

sessing them, did the greater number of species in the genus ex- 

ist without them? The question is unanswered and at present un- 

answerable, because the physiological functions performed, at the 

seat of life, which is supposed to have been near the central part 

and on a level with the top of the calyx, in this genus of palaeo- 

zoic crinoids, are not known. ‘The orifices are elongated exterrally 

and in their passage through the vault, because they are directed 

horizontally through the convex vault, and the elongation, there- 

fore, depends upon the convexity of the vault in the different spe- 

cles. 

CRINOID BASES. 

Plate III, Fig. 13, superior side of an eroded base; Fig. 14, in- 

ferior side of same. 

Crinoid bases are as full of pores as sponges and, when silici- 

fied, they may be cleaned with acid and made to expose the pores 

as shown in the illustrations. Weathered specimens, when not 

silicified, expose the pores, and a broken fragment will expose 

them also. Unaltered and finely preserved specimens do not expose 

the pores externally. The column is inserted in an obconoidal 

cavity in the base and the pores radiate from this cavity in all di- 

rections to the farthest extremities of the base. ‘They are rarely 

larger than an ordinary sewing needle, and generally less in size, 

but so numerous that the interspaces have a diameter but little 

more than the diameter of the pores. The radiating pores are 

more or less sinuous and accommodated to the irregularities of 

the base. 

These pores, as we suppose, were connected with the columnar 

canal and through them the material passed that formed the base. 

The histogenesis of the base may be compared with the formation 

and development of the bones of an animal. The mucous or fluid 

substance, that contained the material for the base, passed through 

the colurnnar canal into the pores of the base and was deposited 
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in a softer state than it afterward assumed. In this way the base 

increased in size with the growth of the animal, and was made to 

fill the inequalities of the surface, to which it attached, and to 

extend over the border so as to form hooks or anchors of sup- 

port. The nutrition for the formation of the organic structure of 

the base was furnished in the same manner that it was supplied 

for all other parts of the skeleton of a ecrinoid. The pores of the 

base were channels for nutrition and were appropriated exclusively 

to the construction and support of it. 

The plates of a crinoid column were enlarged with the growth 

of the animal, as bones and shells are increased in size; but new 

plates seem to have originated exclusively at the lower end, or 

within the obconoidal cavity, in the base, at the end of the col- 

umn; none appear to have been intercalated between older plates 

and none were added at the superior end of the column. The 

columnar canal was, therefore, a channel for nutrition, and noth- 

ing passed into it except the digested and reparatory juices for 

the columnar cords or tendons and the skeletal plates and base. 

The base illustrated is from the Hamilton Group, at Louisville, 

Ky., but it does not differ in organic texture or structure from 

bases found in other groups of rocks. 
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FamMILy ICHTHYOCRINIDAE. 

LECANOCRINUS OSWEGOENSIS Nn. Sp. 

Plate I1I, Fig. 15, view on the right of the ray on the azygous 

side; Fig. 16, azygous side; Fig. 17, view of the ray be- 

tween the azygous area and the area shown im 

Fig. 15, and which bears four pri- 

mary radials. 

Species small, subelliptical in general outline. Calyx obconoidal, 

bulged on the right of the azygous area, truncated for a small, 

round column, which is composed of thin plates, exposing the ser- 

rated edges for the union of the plates, and having avery small col- 

umnar canal. Plates of the calyx slightly convex and covered with 

granules; sutures distinct. 

The three basals form a low pentagonal cup, about twice the 

diameter of the column. The subradials are of unequal size, the 

one below the azygous area is the larger and has seven sides, two 

of the others are hexagonal aud two pentagonal, There are four 

primary radials in the series on the right of the azygous area and 

three in each of the other series. The first primary radials are 

unequal in size, the one on the right of the azygous area being 

the smaller and having only five sides, the others are hexagonal 

or -heptagonal, depending upon whether they are truncated upon 

one or both superior lateral angles by the first interradials. The 

second primary radials are short and wide and of very unequal 

size, the one on the right of the azygous area is the larger and is 

hexagonal, the others are subquadrangular, but when a superior 

lateral angle is truncated by a second interradial they become pen- 

tagonal. Four of the third primary radials are short, wide, pen- 

tagonal and bear upon the upper sloping sides the secondary radi- 

als or free arms; the other third primary radial is shoi!, wide, 

subquadrangular though slightly truncated at the superior lateral 

—5 G. 
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angle on the azygous side, so as to make it pentagonal; aud it is 

then followed by a fourth primary radial which is pentagonal and 

axillary, and bears upon the upper sloping side the secondary radi- 

als or free arms. The arms preserved in our specimen have three 

short, secondary radials, in each, the last one of which is pentag- 

onal and supports, on each upper sloping side, a third series of 

plates. 

There are two small regular interradials in each area, one above 

the other; the first one separates the second and third primary 

radials, in each series, in some of the areas, it truncates the su- 

perior angles of the first primary radials, in others it does not ex- 

tend so low. The first azygous plate is rather larger than the first 

primary radial on the right and has eight sides; it truncates a sub- 

radial, abuts upon three primary radials on the right, though the 

third one truncates the angle only slightly, two on the left, and 

is followed by two plates on the superior side, the one on the left 

being quite small. The larger plate in the second range is suc- 

ceeded by a small plate on the right, which is all that is preserved 

in our specimen, but the facet for another plate in the middle part 

is well preserved. The azygous area, therefore, has five or more 

plates. 

This species is readily distinguished from all others by the gen- 

eral form, regular interradial plates, azygous interradials and series 

of four primary radials in one of the rays. It is wholly unneces- 

sary to compare it with any of them, though it clearly belongs to 

this genus. 

Found in the Niagara Group, at Oswego, Illinois, and now in 

the collection of Wm. F. E. Gurley. 



35 

Famity ACTINOCRINIDAE. 

MEGISTOCRINUS EXPANSUS Ni. Sp. 

Plate III, Fig. 18, basal view of a large specimen; Fig. 19, sum- 

mit view of the same; Fig. 20, side view of the same; 

Hig. 21, basal view of a small specimen 

showing the commencement of 

the horizontal arms. 

Calyx very shallow; broadly basin-shaped; from three to five 

times as wide as high; columnar cavity, evenly coucave, commenc- 

ing from about the middle of the second radials, the superior part 

of which curve upward; the calyx continues to expand from the 

second radials to the arms, expanding more rapidly as the arms 

are approached. The arms are directed horizontally. The column 

is round and of medium size. The vault is one-half higher than 

the calyx and has twice the capacity. 

The basal plates have an hexagonal outline, about one-half wider 

than the diameter of the column. The first primary radials abut- 

ting on a single basal plate are hexagonal, those abutting on two 

basals are heptagonal. The second primary radials are a little 

larger than the first and hexagonal. The third primary radials 

are about the size of the first, pentagonal, and support upon each 

upper sloping side secondary radials. 

The external surfaces of all the plates covering the three speci- 

mens at hand, one of them being intermediate in size between the 

two illustrated, are more or less eroded or disintegrated. The 

best preserved plates are beveled at the sutures, and it is, there- 

fore, believed that specimens having a well preserved external sur- 

face will show distinctly the outlines of all the plates. In our 

specimens the sutures of the secondary and tertiary radials and 

those of the vault are generally obscure; some of them are, how- 

ever, distinct. This is the reason the illustrations are not made 
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to show all the plates, and, for the same reason, there is a little 

doubt about the number and shape of some of the plates just 

below the top of the calyx. 

The first secondary radials are nearly as large as the third pri- 

mary radials. In one of the lateral rays on each side there are no 

| tertiary radials. In each of these two rays the second secondary 

radials are somewhat smaller than the first and extend to the 

lower part of the commencement of the enlargement for the arms. 

There are three or four more plates in each series, forming the 

base of the arms, before the arms become free. This gives us five 

or six secondary radials in each series, and two arms to each of 

these rays. In the other three rays there is only a single sec- 

ondary radial in each. It is pentagonal and supports upon each 

of the upper sloping sides tertiary radials. There are four or five 

tertiary radials in each series, the last three or four of which form 

the base of the arms before they become free. The last two or 

three plates in each of the radial series are more or less cunei- 

form before the arms become free. ‘There are, therefore, four 

arms to each of three rays and two arms to each of the other two 

rays, making in all sixteen arms to this species. The arms are 

composed of a single series of cuneiform plates. 

In the interradial areas there is one hexagonal plate separating 

the second primary radials, and two plates in the second range sep- 

arating the third primary radials, each of which is about the size of 

the primary radials. There are three plates in the third range, three 

in the fourth and three in the fifth; the last form a sharp ridge 

between the arm bases, which rises above the vault. plates, that 

abut against it. In the intersecondary areas there is one plate in - 

the first range and two in the second; the latter form a sharp 

ridge between the arm bases, which rises above the vault plates 

that abut against it. First azygous plate in line with the first 

primary radials and‘of the same size; it is followed by three plates 

of the same size as the first radials. Above these the area and 

arrangement of the plates is very much like the regular areas, 

with about one more plate in each range. 

The vault bears a large central plate with a big conical spine. 

There is also a spinous plate over the junction of the ambulacral 

furrows in each series, making six spinous plates on the vault. 

The plates that cover the vault are polygonal and of very unequal 
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size. There is an orifice on the azygous side of the central spine. 

The ambulacral areas are raised into rounded ridges and the in- 

terradial areas are depressed between the arms. The surface of the 

plates, in our specimens, is destroyed and the larger number of 

the sutares are not discernable. 

This species is distinguished, by its general form, from all others. 

The broad shallow calyx, high convex vault, and horizontal arms 

will alone distinguish it. The number and arrangement of the 

arms is also a distinguishing feature as well as the surface of the 

plates, for most species from rocks of the same geological age, 

have highly convex or subspinous plates in the calyx. 

Found in the Hamilton Group, at Louisville, Ky., and now in 

the collections of the anthors. 

AN INTERESTING LETTER. 

There is a letter, on file in the State Museum of Natural His- 

tory of Illinois, belonging to the Geological Department, from 

Charles Wachsmuth, dated, at Burlington, Iowa, August 9, 1892, 

containing the following -paragraph: 

“T have described the Hucalyptocrinus lindahl and have sent 

the description, together with that of some other new species from 

the Niagara Group to the American Geologist for early publication, 

to secure priority, as I am aware that S. A. Miller will be out 

this fall, on some of the same species. This, of course, is confi-’ 

dential, for I do not want Miller to know it.” 

There was no more sympathizing place, for the publication of 

such material, than the American Geologist, a journal that never 

aspires to a higher level in scientific matters. 

—6 G. 
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Fig. 1. Basal view of a calyx somewhat injured near middle part. 

Fig. 2. Vault, a part being broken away. 

Fig. 3. Lateral view of calyx, showing six-armed ray and height of vault. 
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Fig. 4. Basal view of a ealyx. 
Fig. 5. Lateral view of calyx showing some cf the spines on the plates of the vault. 

POLAPOCRINUS: BAGUS, Lyons 2: .....ciki Godt kee oe auc eon eee ele a ee eels 

Fig. 6. Lateral view of a calyx. 

Fig. 7. Basal view. 
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Fig. 8. Basal view of a calyx. 
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Fig. 1. Basal view of a calyx. 

Fig. 2. Vault, somewhat broken away near the center. 

Fig. 3. Lateral view of calyx. 
é 

DoLATOCRINUS OBNATUS' VAR. ASPHRATUS, Ni VOPS.:...25'!. cone canes soph Csablanne ou de RUSE Eee ee 

Fig. 4. Basal view of a calyx. 

Fig.5. Vault. 

Fig. 6. Lateral view of calyx. 

DOLATOCRINUS: OBNATUB, Meek)... c.,.8 s0-ntchgese va saunemwiebwigalsiels 18 

Fig. 7. Basal view of a calyx. — 

Fig. 8. Vault. 

Fig. 9. Lateral view of calyx. 
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Fig. 10. Basal view of a calyx. 

Fig. 11. Vault. 

Fig. 12. Lateral view of a fragmentary calyx, showing interior of basals. 

DOLA!OCRINUS BULBACEUS, DL. SP...... cee ee ceceee 

Fig. 13. Basal view of a calyx. 

Fig. 14. Vault. 

Fig. 15. Lateral view of calyx. 
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Fig. 16. Basal view of a calyx. 

Fig. 17. Lateral view of calyx. 

Fig. 18. Vault. 
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DOVATOCRINUS AURPATUS; DSP’ wa ciclo caine calels nici sislan 0 slaterainies wie sasnlelalinioicveisisis elicreeistinalmtelsyeletekeiata at cleleh Meee 

Fig. 1. Basal view of a calyx. 

Fig. 2. Lateral view of calyx. 

Fig. 3. Vault. : 

DOLATOCRINUS: APPROXIMATUS, BBD lene 'aie itoiwa av, eie.nre cele cie’a nis eatclerniule a) Geiele aielele @imtnslaleelaefishare’etare toa ems ack 

Fig. 4. Basal view of a calyx. , 

Fig. 5. Vault. 

Fig. 6. Lateral view of calyx. 

DOLATOCRINUS: TANFOLATUB, DT. -SPe. oi acon baie c rns ecleiiorse e's a a es Maes eae alcclorwisia Gia hele ew ace ee are eet aa ae eraser een 

Fig.7. Basal view of a calyx. 

Fig, 8. Lateral view of calyx. 

Fig. 9. Vault. 

DOLATOCRINUS GREENEI, D. SD .5 «Fos. 2.55 cess bute ea ns alae wip ects es dip auralate de ewer aS we eae eon Mamata nee 

Fig. 10. Basal view of a calyx. 

Fig. 11. Lateral view of calyx. 

Fig. 12. Vault. 

CRINOID BASE......... obsdih Sun, aoaiSie ag Aigimpli ks febein o's aloetala mes lepwie'g: gatieaa Sa as in Oe ae a 

Fig. 13. gipetior die of an siayomeel al 

Fig. 14. Inferior side of same. 

LECANOCRINUS OSWEGOENSIS, N. sp.. Becher A E a Sh sate se BA ot wroseiote Ll bOR OR cele ae 

Fig. 15. Lateral view showing area on right of thie’ ray on azygous aide. 

Fig. 16. Azygous side view. 

Fig. 17. View of the ray between the azygous area and the area shown in Fig. 15. ‘ 

MEGISTOCRINUS EXPANSUS, TicSD is «yistis (ome cys, bava’s alevaars waeiee sc alaloliota Bes ol dest a opr eine evaeretoehe sialic a eee teres 35 

Fig. 18. Basal view of a calyx. 

Fig. 19. Vault. 

Fig. 20. Lateral view. 

Fig. 21. Basal view of a smaller specimen, showing the commencement of the horizontal) | . 
arms. 
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NEW GENERA AND SPECIES OF ECHINODERMATA, 

BY S. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER CYSTOIDEA. 

FAMILY HOLOCYSTIDA. 

HOLOCYSTITES GYRINUS, Nl. Sp. 

Plate I, Fig. 1, ventral view; Fig..2, posterior mew; Fig. 3, 

| summit view. 

This species is large, and if the almost perfect specimen, which 

we have illustrated, possesses the normal form of complete de- 

velopment, then it became free in the later stages of growth, for 

a scar at the terminal point, indicates an attachment to some 

foreign object in a younger state.- The specimen is a little de- 

pressed dorso-ventrally. It is broad and rounded at the summit, 

followed immediately below by a sac-like swelling, from which it 

is continued in an obconoidal form until it terminates in an ob- 

tuse point. The fanciful resemblance, in the general outline, to a 

tadpole suggested the specific name. 

Commencing at the base or lower end, there is a solid obconoidal 

piece nearly as long as its greater diameter, which is followed by 

a range of eight unequal, irregular, and more or less elongated 

plates. ‘Two plates are inserted between this range and the next on 

the right part of the ventral side. There are eleven large and elon- 

gated plates in the second range, and three plates are inserted on 

the posterior side, between it and the next range. There are thirteen 

large, irregular and elongated plates in the third range and nine- 

teen plates in the fourth range. The fifth range consists of plates 

more irregular in their order of arrangement and still more 
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variable in size. Above the fifth range the plates are not dis- 

posed in ranges nor in any other defined order, and differ so much 

in size and shape, that one can hardly say how many ranges they 

would make if disposed in some order. We would estimate, if 

they were in ranges, there are above the fifth range and below 

the mouth about seven or eight ranges; or between the basal 

piece and the mouth about twelve or thirteen ranges. Our 

specimen is most ventricose on the right side, and there is a base 

of a young cystidean at the lower side of the mouth and another 

immediately below one of the arm bases and some smaller bases 

on other parts of the body. 

Looking at Fig. 3, the mouth may be seen on the upper side 

of the figure, two arm bases on the right and one on the left, 

connected by a Y shaped ambulacral furrow. and in the central 

part, between the mouth and the ambulacral furrow, what has 

been supposed to be the small anal opening. The mouth is on 

the margin of the anterior end and appears to have been sur- 

rounded by six plates, but the cystidean base covers the lower 

side of it, and hence, possibly, there are seven plates. The anal 

(?) opening is small and at the summit of a cone which is on 

the line of two plates. The ambulacral furrow is at the extreme 

summit and connects the three arm bases by following the sutures 

between the plates; the plates are denticulated or united by a 

zigzag line at the bottom of the furrow. Each plate that sup- 

ports an arm is thickened and prominent and the ambulacral 

furrow is continued across this plate to the top of the prominence, 

where the cicatrix shows the place to which the arm was at- 

tached. The arms are not preserved. On each side near the 

bottom of the ambulacral furrow there is a row of pores, but a 

free plate of the same character from the same or a similar 

species, when examined from below, does not show these: pores in 

lines, nor can they be distinguished from the other pores that 

penetrate the plate from all sides. The ambulacral furrow, there- 

fore, is not homologous with the ambulacral furrows of either 

crinoids or blastoids. There is no reason to suppose that it was 

a food groove, was covered with minute plates, or was furnished 

with pinnules. It appears as a triangular furrow cut only half 

way through the plates, and where following the suture lines of 

plates, the plates are more firmly joined than elesewhere by the 

denticulated edges, but when it enters upon a plate that bears an 
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arm, the furrow runs up to the base of the arm where it does 

not cut one-fourth of the thickness of the plate, aud where the 

pores upon the sides appear to differ from the other pores that 

penetrate the plate only by being arranged externally in two 

lines. The physiological functions of this furrow are unknown. 

We do not desire to be understood as laying any stress on the 

word arms used above, for so far, no arms, in the true sense, 

have been found in this genus. Instead of that we have had 

ambulacral spines, in some species, and in others no indications 

of spines. In this species there may have been only spines in- 

stead of arms possessing any kind of movement. All of the plates 

are poriferous, some much more densely poriferous than others; 

even the basal plate is poriferous. ‘The pores generally penetrate 

the plates in pairs. 

This is a remarkable species, on account of the Y-shaped 

furrow that connects the three arm or spine bases, and it is dis- 

tinguished from all others by its peculiar form, size and the 

plates covering the body. 3 

Found by J. F. Hammell in the lower part of the Niagara 

Group, in Jefferson county, Indiana, and now in his collection. 

HOLOCYSTITES SPLENDENS, Nn. Sp. 

Plate I, Fig. 7, left anterior view or most ventricose side; Fig. 8, 

right posterior view or least ventricose side; Fig. 9, summit view. 

This species is rather below medium size, balloon shaped or 

somewhat pear-shaped and our specimen is most ventricose on the 

left anterior side. It was sessile and the cicatrix for attachment 

is plainly preserved. The whole body is pustulose and every 

pustule is pierced by a pair of pores. There are also a number 

of large round cavities or hemispherical depressions irregulaily 

distributed over the body, as shown in the illustrations, the pur- 

pose of which is wholly unknown. It has been supposed that 

they are marks of disease, and that the fact that the whole order 

of cystideans, soon after their great abundance in the Niagara 

Group, became extinct, gave color to the supposition, but we have 

no evidence that they are marks of disease. 

Commencing at the lower end, we have, first, a small, round 

piece that attached to some foreign object, but which is papil- 

lose and pierced with pores just as the plates are above. It is 
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followed by a range of eight small plates. There are eight larger 

plates in the second range and eight still larger plates in the 

third range without any intercalated plates. Between the third 

range and what may be called the fourth range there are twelve 

small plates, principally on the ventricose side. There are eight 

large plates in the fourth range. Above the fourth range the 

plates are polygonal of variable size and irregularly disposed. If 

they could be thrown into ranges there would be six or seven 

ranges between the fourth range and the mouth. 

The ambulacral orifice is somewhat marginal, but at the sum- 

mit. It is subpentagonal in outline, about twice as wide as long, 

and surrounded with seven plates. There are scars for five spines. 

Two plates separate the ambulacral orifice from the mouth. The 

mouth is hexagonal in outline and located subcentrally, or about 

one-half its diameter anterior to the center, and is lower than the 

ambulacral orifice. A large pustule on the plate adjoining the 

mouth and between it and the ambulacral orifice bears a large 

pore that is called the anal opening. 

The specimen from which this species is described is almost as 

perfect, so far as the outer test is concerned, as it was the day 

the animal died. It is so different from all hitherto described 

that no comparison with any of them is necessary. 

Found by J. F. Hammell, in the Niagara Group, near Madison, 

Indiana, and now in his collection. 

Famity ANOMALOCYSTID. 

BELEMNOCYSTITES, n. gen. 

[ Ety. belemnon, dart; Kustis, bladder. | 

Body compressed, moderately convex in the central part on both 

sides, but margin thin; outline ovoid. The plates are not disposed 

in ranges or series. A marginal rim of plates that covers an 

equal portion of both the dorsal and ventral sides is a peculiar 

character of this genus. Within this marginal rim there are a 

few large convex plates, on the dorsal side, without any arms or 

apertures. Within the marginal rim, on the ventral side, the 

plates are more numerous and an arm arises in the anterior part, 
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but the openings are unknown. Column comparatively large com- 

posed of thin plates and tapering as in S/eleocystiles. Type B. 

Wetherbyt. 

BELEMNOCYSTITES WETHERBY], Nl. Sp. 

Plate I, Fig. 4, dorsal side of a specimen with part of the column 

attached; Fig. 5, dorsal side of another specimen with 

column and part of the plates broken off ; Fig. 

6, ventral side of same, part of the plates 

only being distinguishable. 

In 1881 Professor A. G. Wetherby, in an article entitled ‘“De- 

scriptions of New Fossils from the Lower Silurian and Subcar- 

boniferous Rocks of Kentucky,” published in Jour. Cin. Soc. Nat. 

Hist., vol. 4, p. 177, pl. V, figs. 2 and 2a, called attention to a 

‘new genus and species” of cystideans, without attempting to give 

it a name or determine its affinities. Fig. 4 is a reproduction of 

his figure 2, which is, evidently, the dorsal side of the specimen. 

He said of it: “The column is round and tapers rapidly. The 

peculiar character of this anomalous fossil is the presence of a 

single arm, originating between two large plates which form the 

apex of the body on the (ventral) side. Seven plates of the arm 

are shown. Near it, upon the left side, as shown in the figure, is 

a small tubercle, evidently formed by valvular plates now  silici- 

fied so as to obscure their arrangement.” Our specimen, as shown 

in figures 5 and 6, is just like his, except the lower part is broken 

away, and we have attempted to give a better view of the ventral 

side than is shown in his figure 2a. We have given him the 

honor of the specific name. 

Body compressed, convex on each side, within the marginal rim 

of plates, outline subovoid, truncated at the base for the attach- 

ment of a large column, which is composed of thin plates and 

tapers rapidly. 

There are nine plates in the marginal rim, not including the 

two which abut upon the column. Five on one side and four on 

the other. These plates are large and sutures distinct. The 

sutures are exactly opposite each other on the two sides and are 

plainly shown curving over the margin, which is thin and sharp. 

This peculiar rim of plates increases in thickness on the ventral 
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side toward the central part of the body, which renders it prob- 

able that they are furrowed within so that a transverse section 

would be somewhat V-shaped, though they are depressed on the 

dorsal side. In no part of this rim is there any evidence of 

pectinated rhombs, pores or arms. 

On the dorsal side of our specimen, there are only five plates 

preserved within the marginal rim, but figure 4 shows there are 

seven plates, two of which abut upon the column. The three su- 

perior plates are subconical. The outer surface is destroyed by 

silicification. 

On the ventral side, there are evidently more plates within the 

marginal rim, but part of them cannot be distinguished, in our 

specimen, because the silicification has obscured the sutures. The 

ventral side is much more convex than the dorsal. The single 

arm to which Wetherby referred arises between plates, within the 

marginal rim of plates, and not from the apex of the body by 

any means. This is shown by his illustration as well as by ours. 

We cannot distinguish the arm plates, in our specimen, but the 

projection seems to be that of au arm. We are not able to dis- 

tinguish any openings, but the tubercle, to which Wetherby re- 

ferred, is on the left of what we have called the column, though 

it is not shown in our illustration, and we are not sure that it 

indicates anything beyond the convexity of the plate. 

Found in the Trenton Group, in Mercer county, Kentucky, and 

now in the collection of Wm. F. E. Gurley. 

Famity CARYOCRINID &. 

CARYOCRINUS ELLIPTICUS, n. Sp. 

Plate II, Fig. 13, anterior side view; Mig. 14, summit view. 

Species below medium size, subelliptical in outline, somewhat 

angular below, but round in the central part. Sharp ridges radi- 

ate from the center of the plates to each angle, except on the 

basal plates, where a sharp ridge rans from each of the two supe- 

rior angles on each plate, to the point of columnar attachment. 

There is a single row of pores on each side of these angular 

ridges, but none elsewhere on the plates. 

The four basal plates are of unequal size and form a cup less 

than one-third the length of the body. The strong longitudinal 



1] 

ridges give it an hexagonal outline. The base is rather deeply 

excavated for the insertion of the column. The six plates in the 

second range are of unequal size and the larger ones follow the 

smaller basal plates so that the symmetry of the body is re- 

stored, two are pentagonal, two hexagonal and two heptagonal. 

These plates bear sharp ridges radiating from the center to each 

angle. There are eight plates in the third range of unequal size 

and different in outline. The summit is covered with very convex 

plates. The mouth is near the margin, slightly elevated and sur- 

rounded by four convex plates, one of which is much larger than 

the others. The central plate is heptagonal and surrounded by 

seven plates. There are several smaller plates on the vault. There 

are nine arm openings to the vault. 

This species is probably more nearly related to C. indianensis 

than to any other described species. It differs, however, in the 

general form and in the absence of the constriction below the 

arms. The third range of plates are not alike in the two species 

and the vaults are different. That species has twenty-one arms 

disposed in clusters; this one has only nine, and they are not in 

clusters. The plates of the vault in that species bear pores and 

pustules, while in this the plates are smooth and convex. There 

are pores and pustules between the radiating lines in that species 

and there are none in this. The surface ornamentation will readily 

distinguish the species as well as the general form. 

The specimen illustrated is from the Niagara Group, at Osgood, 

Indiana, and is in the collection of S. A. Miller. Four specimens 

are in the collection of Wm. F. E. Gurley, from the Niagara 

Group, at St. Paul, Indiana, and they seem to differ only in bear- 

ing higher and sharper radiating lines. 

CARYOCRINUS BULBULUS, Nn. Sp. 

Plate II, Fig. 15, anterior side view showing mouth at the sum- 

mit and arm openings laterally; Fig. 16, posterior 

view; Fig. 17, summit view; Fig. 

18, basal view of same. 

Body bulbous, or subovoid, subpyramidal from the column to 

the middle of the second range of plates, where, by reason of the 

central protuberances on the plates, it is hexagonal; above this, it 

is less angular, but the mouth is produced above the rest of the 
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summit, which is somewhat flattened behind the mouth. The sur- 

face, as it appears on our two specimens, one of which is unaltered 

limestone and the other silicified, is smooth. There are no radiat- 

ing lines or ridges, granules or pustules and there are no pores 

that can be discovered with an ordinary magnifier. — 

The four plates, in the first range, form a subhexagonal cup 

about one-third of the length of the body, which has a small 

hemispherical depression at the bottom for the insertion of a col- 

umn. The six plates in the second range are of unequal size, 

four are hexagonal, one pentagonal and one heptagonal; all are 

longer than wide, except the heptagonal plate, which is fully as 

wide as long. Each plate is subpyramidal externally, that is, pro- 

duced centrally in the form of a node, which gives to the central 

part of the body its hexagonal outline. A cast, however, would 

not, probably, preserve this hexagonal outline and might be per- 

fectly round. 

There are eight plates in the third range of unequal size and 

different in outline. Two hexagonal plates stand nearly upright 

and abut upon the mouth, with their superior angles between the 

mouth and an arm opening on either side. Six of the plates rest 

between the superior lateral sides of the plates of the second range 

and two of them, each, truncate a single plate in the second 

range. ‘The latter two are the smaller plates in the range. All of 

the plates of this range except where truncated by the mouth and 

arm openings abut upon the plates of the vault. 

There is a subcentral plate on the vault, but the sutures between 

the plates in our specimens are not distinct, and we are not cer- 

tain, therefore, as to the number of plates surrounding it; appar- 

ently there are only six, but probably there are seven. There are 

only six armholes that are clearly distinguishable on the limestone 

specimen, but there appear to be nine in the silicified specimen. 

This species is widely separated from all hitherto described, but 

there is no doubt about the generic relations. 

Found in the Niagara Group, in Wayne county, Tennessee, and 

now in the collection of Wm. F. E. Gurley. 
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ORDER AGELACRINOIDEA. 

Famity HEMICYSTID. 

AESIOCYSTITES, n. gen. 

[ Hty. aisios, auspicious, coming at a good time; Kustis, bladder. | 

Body highly convex or hemispherical; free, not parasitic. We 

say free, because the plates preserved in our specimens are con- 

tinued over the margin and part of the truncated side, and the 

arms also curve over the margin before they terminate. The 

truncated side is depressed in our specimens and is not preserved 

so as to offer an opportunity for an intelligent description. Plates 

of the interbrachial areas non-imbricating and not coalescing with 

the outer plates of the arms. Arms five, very large, highly con- 

vex, radiating from the center and curving over the margin be- 

fore they terminate. They are composed externally of a double 

series of alternating and interlocking plates; when these plates 

are removed deep gutters are disclosed, which are angular at the 

bottom, and unite in an elliptical hole at the center, which con- 

nects with the visceral cavity below. The ambulacral furrows and 

central orifice are completely covered with the alternating and in- 

terlocking arm plates. One interbrachial area is larger than the 

others and the anal or ovarian pyramid is situated in it, eccen- 

trically, approaching the margin. 

This genus is readily distinguished from Hemicystites, which is 

a parasitic genus, composed of imbricating plates that coalesce 

with the arms, which are limited by a marginal rim of plates. 

Type Aesiocystites priscus. 
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AESIOCYSTITES PRISCUS, n. Sp. 

Plate II, Fig. 10,summit view with the outer plates of the arms 

silicified and showing the position of the anal or ovarian 
pyramid, Fis. 11, summit view with the arm plates 

removed and disclosing the arm furrows, the cen- 
tral orifice and the position of the anal or 

ovarian pyramid; Fig. 12, lateral 
view from which the external 

plates of tie arms have 
been partly removed 
and showing the 
tnterbrachial 

plates. 

The specimens upon which this genus and species are founded 

are silicified and the sutures between the plates more or less de- 

stroyed. The under side of all of them is broken in or damaged 

so that a full knowledge of it cannot be obtained. 

The general form is hemispherical, with truncated margin 

rounded and radial ridges elevated and angular. It is com- 

posed of polygonal and non-imbricating plates, the largest of 

which are in the interbrachial areas. The interbrachial areas are 

distinctly defined on the convex side and the plates curve over 

the inferior margin and on the truncated side without interrup- 

tion. The arms are very large, highly convex, and angular on 

the summit. They radiate from the center in such manner as to 

leave one interradial area larger than the others, with an arm di- 

rectly opposite, and this lengthens the ccntral arm elevation 

toward the two arms upon each side. The arms bend over the 

margin and then gently curve and terminate on the truncated 

side. Externally they consist of ‘a double series of short alter- 

nating and interlocking plates, which cover large, deep and an- 

gular ambulacral furrows. The form of the plates in the bottom 

of the ambulacral furrows is not determined. The central orifice, 

from which the ambulacral furrows radiate, is sub-elliptical in 

outline, being lengthened with the central arm elevation and cov- 

ered externally with the arm plates. The large area above de- 

scribed is the azygons area and the anal or ovarian pyramid and 

orifice is situated in it, eccentrically, near the margin 

This species is founded upon four specimens, in two of which 

the external arm plates are removed, and one of these preserves 
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a large part of the truncated side showing the curving and termi- 

nating ends of the arms. One of the other specimens shows part 

of the interlocking arm plates and the other shows the covering 

of the arm furrows almost complete. Whether there was a gaping 

of the arm plates at the ends of the rays or not is not deter- 

mined, but it is quite probable that they did, as such is fre- 

quently found to be the case in Hemicystites. 

Found in the Trenton Group, in Mercer county, Kentucky, 

and now in the collection of Wm. F. E. Gurley. 

FAMILY AGELACRINID. 

AGELACRINUS LEGRANDENSIS, n. sp. 

Plate Ill, Fig. 13, two specimens, natural size, the smaller one 

not as well preserved as the larger one; Fig. 14, same mag- 

nified two diameters. 

The species in this genus seem to vary greatly in size, and we 

have no doubt the two specimens illustrated belong to the same 

species though the smaller one is not so well preserved as the 

larger and may not furnish all the evidence necessary to warrant 

a satisfactory conclusion in this respect. It is also quite probable 

that the larger specimen does not reach the maximum size of the 

species. ; 

The body is circular and only shghtly convex. The outer rim 

is composed of numerous small, squamiform, imbricating plates, 

those upon the outer margin of it are sc minute as to be almost 

granular. The plates of the disc within the outer rim are also 

squamiform and imbricating and somewhat larger than any of the 

plates in the outer rim. There are only four arms, three of them 

curve slightly to the right and one to the left. The arms are 

slender and each consists of an angular ridge, composed of inter- 

locking plates, and terminates after curving slightly on the inside 

of the outer rim. The central part from which the arms radiate 

is more convex than any other part of the body, but the plates 

are so small that no peculiar structure is discernable.. The 

specimens are somewhat injured in the region of the aperture 

and apparently it is not at the center between the sinistral and 

dextral arms, but between that point and the central elevation. 
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This species is about the size of Agelacrinus blaivi but the 

plates are smaller and the body is probably less convex. It is 

the only species yet known from the rocks of the Kinderhook 

Group, and also the only one that bears four arms. 

Found in the Kinderhook Group at LeGrand, lowa, and now 

in the collection of Wm. I. E. Gurley. 

AGELACRINUS PULASKIENSIS, nN. Sp. 

Plate III, Fig. 18, a specimen showing the ovariou or anal 

pyramid. 

Species large, body circular and with more than the usual con- 

vexity. The outer rim is composed of numerous large squami- 

form plates, that imbricate inward from the periphery, those near 

the margin being the smaller, as in all other known species in 

this genus. The plates of the disc within the outer rim and _ be- 

tween the arms are large and imbricating, though a few of them 

appear to be very slightly imbricating. There are five very long, 

slender, curving arms, forming convex ridges, four of them sinis-. 

tral and one dextral. The central part of the arms, so far as 

shown in our specimen, consists of a double row of interlocking 

plates, which are supported by large plates laterally, that rise 

nearly as high as the central plates. The central part from which 

the arms radiate is more convex than any other part of the body 

and is covered with numerous small plates. The ovarian or anal 

aperture is situated about the middle of the largest inter- 

brachial area and surrounded -by the dextral and one sinistral 

arm. It isa depressed convex, circular prominence covered with 

twelve cuneiform plates. The surface of the plates is finely 

granular. 

This species has some resemblance to Agelacrinus cincinna- 

liensis, but the arms are longer, body more convex, ovarian 

aperture larger and covered with more large plates. 

Found in the Kaskaskia Group in Pulaski County, Kentucky, 

and now in collection of Wm. F. E. Gurley. 
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Famity RHODOCRINID®. 

ARCHZOCRINUS PECULIARIS, nN. Sp. 

Plate IT, Fig. 1, lateral view of a specimen slightly compressed 

laterally; Fig. 2, azygous view of same, showing the curved 

radial series with an azygous plate over the first 

- radial; Fig. 3, basal view of same. 

Species large. Calyx globose; greatest diameter about the top 

of the second primary radials and very slightly exceeding the 

height; constricted below the arms; plates convex and free from 

radial ridges; sutures beveled; surface granular. 

Basals small, deep within the calyx and covered by the column. 

Subradials longer than wide and truncated at the superior ends by 

the first interradials. The inferior ends curve abruptly into the 

columnar cavity and are notched so as to give a subpentagonal 

outline to the columnar cavity, which indicates that the column 

(which is unknown) is pentagonal. These plates curve gently up- 

ward so that the calyx will rest below the middle and show half 

the length in a side view. 

Four of the first primary radials are pentagonal, about equal in 

size, and about as wide as high. The other one is hexagonal, has 

unequal sides and is the largest plate in the calyx. It is on the 

left of the azygous area and supports on its upper side an azygous 

plate and upon the left superior lateral side the second primary 

radial, as shown in the illustration. 

Four of the second primary radials are hexagonal, about the 

same size as the four first primary radials and nearly as high as 

wide. The other one is pentagonal, somewhat smaller and inclined 

so as to present a horizontal upper face for the support of the 

third primary radial, as shown in figure 2. 

Third primary radials very little more than half as large as the 

second, smaller than the adjoining interradials, of about equal size, 

about as wide as high, pentagonal, and support on each upper slop- 

ing side a single secondary radial. Secondary radials a little more 

than half as large as the third primary radials, hexagonal and sup- 

port upon the inner upper sloping sides a secondary interradial, and 

upon the superior faces a single tertiary radial, and upon the outer 

upper sloping sides two tertiary radials (?). Our specimen is not 

preserved beyond these plates. There are, therefore, twenty (*) 

arms arising from the calyx. 
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There are eight plates in each regular interradial area. The 

first ones are the largest plates in the calyx, excepting, only, 

- one of the first primary radials. They are heptagonal, longer than 

wide, truncate the subradials and extend nearly as high as the 

second primary radials. ‘There are two plates in the second range 

equal in size, and larger than the third primary radials. These are 

followed by three much smaller and somewhat elongated plates in 

the third range, and these, in turn, are followed by one plate in the 

fourth range, which reaches as high as the tertiary (?) radials 

above described, and which, we suppose unites with the plates of 

the vault, as we suppose the single secondary interradials did, 

No part of the plates of the vault is preserved, in our specimen, 

neither are any of the arm openings to the vault, and it is, there- 

fore, probable that the plates which we have called tertiary radials 

on the outer upper sloping sides of the secondary radials are inter- 

radials, and, if so, only ten arms arise from the calyx, which are 

separated by wide interradial areas connecting with the vault. 

The azygous interradial area differs from the regular interradial 

areas chiefly in the fact that it contains an additional, large plate, 

in the second range, which occupies the usual position of a second 

primary radial. Take out this long heptagonal plate and close up 

the space by straightening the crooked primary radial series and 

then all the interradial areas will be substantially alike. 

The absence of radial ridges, general form of the calyx, number 

of interradials and peculiar position of the large heptagonal plate 

in the second range of azygous interradials will distinguish this 

species from all others hitherto described. Walter R. Billings fig- 

ured and described three plates, in the second range, in the azygous 

area, of Archwocrinus desideratus, but the additional plate is like 

other plates, in the second range of the interradial areas, and did 

not disturb the adjacent primary radial series. We do not consider 

the absence of radial ridges or peculiar position of the azygous 

plate as of more than specific importance and hence have no hesi- 

tation in referring this species to the genus Archcocrinus. 

Found in the Trenton Group in Knox County, Tennessee, and 

now in the collection of Wm. F. E. Gurley. 
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ARCHHOCRINUS ASPERATUS, 0. Sp. 

Plate II, Fig. 7, basal view, azygous side below; Fig. 8, summit 

view, azygous side below and matrix covering some of the 

plates on the right; Fig. 9, azygous side view. 

Species medium size. Calyx bowl-shaped, subpentagonal in out- 

line, more than twice as wide as high; radial ridges interrupted 

at the sutures ; plates subspinous or very convex and more or less 

sculptured ; surface granular; columnar cavity wide, deep, and 

sculptured so as to indicate a pentagonal column. 

Basals small, deep within the calyx, but not covered by the 

column, in fact, the column enters the cone formed by the basals 

leaving the basals abutting the subradials outside the circumfer- 

ence of the column. Subradials large, longer than wide, abruptly 

bent into the columnar cavity and upward between the radials, leay- 

ing a transverse ridge across the middle part of each, from each end 

of which a radial ridge arises, that unites with another in the cen- 

tral part of each first primary radial. The calyx will rest upon 

these ridges as the sculpturing is deep. The azygous subradial is 

octagonal the others are heptagonal, the shorter sides abut upon 

the basals and adjacent subradials, the longer sides support the 

radial series while each is rather broadly truncated at the super- 

ior end. 

Three of the first primary radials are pentagonal, the other two, 

on the right of the azygous area, are hexagonal. They are all 

wider than high, the shorter sides abut the interradials, the longer 

sides the subradials and second radials. The superior side that 

abuts the second radial is arcuate externally. The inferior angle of 

each is sunk in a deep pit, the central part of the plate is convex 

from which a radial ridge extends to each adjacent subradial, while 

the greatest prominence exists in the upper part. 

Four of the second primary radials are hexagonal and one pen- 

tagonal, they are of unequal size and vary from a little wider than 

long to more than twice as wide as long. All of them are longi- 

tudinally convex in the central part and bear central nodes. The 

third primary radials are smaller than the second, of unequal size, 

pentagonal, axillary, and support upon each upper sloping side 

two small, short, secondary radials before reaching the free arms. 

The second and third primary radials together are not larger than 

the first. The radial ridge in each series continues across the 
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secondary radials and unites with the convex outer surface of the 

arms. ‘There are ten arm openings to the vault. There is a single 

small intersecondary plate, in each area, that is followed by a 

larger and longer plate, which separates the bases of the arms and 

unites with the plates of the vault. 

The first interradials are the largest plates in the calyx, they are 

subpyramidal and terminate in an acute, central point. They 

broadly truncate the subradials, separate the primary radials, in 

in some areas, and, in others, both the primary and secondary 

radials, and are each followed by five or six plates, in the form of 

a yoke or arch, that reaches down half or more than half the 

length of the first interradial. ‘They have, therefore, eight, nine or 

ten sides, depending on whether or not they abut the second 

primary radials, and whether there are five or six plates in the 

yoke. .The three or four superior plates of this arch separate the 

secondary radials and are followed by three or four plates that 

separate the bases of the arms and unite with the plates of the 

vault. The number of plates in the regular interradial areas are, 

therefore, not quite uniform, and they graduate into the plates of 

the vault so as to leave no distinct line of separation. 

In the azygous interradial area two plates truncate the sub- 

radial, one large, the other small. The large plate corresponds 

with the first plate, in the regular areas, and has only eight 

sides, one of which rests on a subradial, another against a first 

primary radial, another against a second primary radial, and the 

others against five plates, that form a yoke, as in the other areas, 

except one side of it reaches a subradial and separates the large 

plate entirely from one radial series. The area is wider than the 

regular areas and the plates are somewhat larger, but not more 

numerous. The superior plate in the yoke extends a little higher 

than the plates in the regular areas, it unites with plates, at the 

bases of the arms, and others that extend to the vault, as in the 

other areas, though not exactly in the same order of arrangement. 

The vault is elevated over the arm furrows, convex on the 

azygous side of the proboscis, but somewhat flattened on the other 

side. The proboscis is subcentral. The vault is covered by 

numerous polygonal, highly convex piates and is moderately de- 

pressed toward the interradial areas. The proboscis is broken off, 

but so far as preserved, it is small, round and composed of small, 

highly convex plates. 
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This species is probably as nearly related to Archwocrinu 

sculptus, which we suppose was collected in the same group of 

rocks, as to any other, but the structural differences are so marked 

that no comparison is necessary. 

Found in the Trenton Group, in Knox County, Tennessee, and 

now in the collection of Wm. F. E. Gurley. . 

ARCHHOCRINUS PARVUS, N. Sp. 

Plate If. Figs. 26, basal view; Fig. 27, azygous side view, Fig. 
28, summit view. 

Species small; calyx saucer-shaped subpentagonal in outline, 

more than twice as wide as high; radial ridges not distinguished 

and interrupted at the sutures; plates sculptured; surface granular; 

columnar cavity of moderate depth and indicating by its shape a 

pentagonal column. 
Basals sunk within the calyx and showing a pentagonal outline 

beyond the circumference of the column. Subradials longer than 

wide, sharply bent into the columnar cavity and upward between 

the radials, leaving a pentagonal cavity below bounded by a sharp, 

angular ridge, upon which the calyx may rest, showing the sub- 

radials in a side view. 

First primary radials sculptured, wider than higher, pentagonal. 

Second radials twice as wide as high, hexagonal. Third radials 

short, pentagonal, axillary, and supporting upon each upper slop- 

ing side the secondary radials. No tertiary radials. Ten arm 

openings to the vault. 

First regular interradial large, sculptured and supporting two 

plates in the second range that separate the secondary radials and 

unite with the plates of the vault. First azygous interradial 

large and supporting in the second range three plates, the lateral 

ones small; these are succeeded by three plates that unite with 

the plates of the vault, the lateral ones uniting with the protect- 

ing sides of the ambulacral furrows. 

Vault moderately convex and covered with polygonal convex 

plates, proboscis small and subcentral. 

This species, though small and somewhat resembling A. asperatus, 

_ is so distinct as to require no comparison to distinguish 1t. 

Found in the Trenton Group, in Knox County, Tennessee, and 

now in the collection of Wm. F. E. Gurley. 
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Famity MITROCRINIDA, n. fam. 

MITROCRINUS, n. gen. 

[ Ety mitra a turban; krinon lily. | 

Calyx depressed; vault elevated. Basals three, equal. Primary 

radials three by six. Secondary radials. No subradials. Regular 

interradials three. Azygous interradials three or more, the first 

one resting on a single basal. 

The peculiarities in this genus are the six radial series instead 

of five, and the resting of the first azygous plate on a single basal 

instead of on two basals. Beside this genus is from the Trenton 

Group and is the only one having three equal basals, thus far 

known, from the Trenton rocks of America. Type M. Weth- 

erbyt. 

This genus cannot be referred to any of the described families, 

if any regard is paid to the structure of the calices. The speci- 

men is quite complete, on which the genus is established. It is 

symmetrical in all its parts, and a line drawn through the center 

of the azygous area will cut it in two equal parts, leaving three 

radial series upon each. The three basal plates are almost abso- 

lutely equal, notwithstanding one of them supports an azygous 

plate. The vault is as perfect as that of any other crinoid and 

has a resemblance to that of a Dorycrinus. Under the circum- 

stances we propose the new family name Mitrocrinide@ and ascribe 

to it the following characters: Basals three. Primary radials 

three by six. No subradials. Regular interradials. Whether 

other characters ascribed to the genus will be found to be of fam- 

ily value will depend upon future discovery of allied genera. 

MITROCRINUS WETHERBY], Nn. Sp. 

Plate II, Fig. 4, azygous view; the central spine may be seen be- 
yond the azygous opening and two of the subspinous 

plates onthe sides, but the plates of the azygous side 
are smalland sutures too obscure for correct 

tllustration, Fig. 5, basal view, azy- 
Sous side above; Fig. 6, Sum- 

mit view. 

Calyx depressed, radial elevations distinct, but not specialized as 

ridges; interradial areas concave; sutures slightly beveled; surface 

granular; height less than half that of the vault; arm openings 

directed horizontally. 



23 

Basals three, exposing externally a large heptagonal disc, the 

side on which the azygous plate rests being short and truncation 

slight. In the center there is a concave depression for the inser- 

tion of the head of the column which is surrounded by a pen- 

tagonal rim, too delicate for illustration, that indicates the column 

is pentagonal. First primary radials a little wider than long, su- 

perior face a little concave, three hexagonal and three heptagonal. 

Second radials more than twice as wide as long, hexagonal. 

Third radials twice as wide as long, pentagonal, axillary and 

bearing upon each superior sloping side secondary radials, giving 

to the species twelve arms. . 

There are three regular interradials in each area. The first 

hexagoral, longer than wide and succeeded by two plates in the 

second range, each of which is as large as the first one. These 

unite with the plates of the vault and those covering the ambu- 

lacral grooves. There is no boundary line between the plates of 

the calyx and vault as they graduate into each other in the in- 

terradial areas and the ambulacral coverings. First azygous plate 

pentagonal, rests on a single basal, and longer than wide; two 

plates in the second range which reach as high as the calyx 

proper and unite with the plates of the vault and ambulacral cov- 

erings. ‘The azygous area is nearly perpendicular from the top of 

the first azygous plate to the summit of the vault, and, above the 

second range of plates, is covered by numerous smaller ones. 

Vault ventricose, radial areas high. The larger plate occupies 

the summit and bears a short central spine or conica! elevation. 

It is surrounded by eight plates, which are next in size, on the 

vault, all of which are convex and some of them somewhat coni- 

eal. The other plates on the vault, including those on the radial 

and interradial areas, are polygonal, convex and granular. The 

azygous opening is separated from the central plate by three of 

the eight plates above described, as surrounding the central plate. 

It is broken, in our specimen, but does not appear to have ex- 

tended higher than the central plate. 

The specific name is in honor of Prof. A. G. Wetherby, to 

whose skill and untiring energy is due the discovery of this and 

the three preceding species as well as the locality from which 

they were obtained. 

Found in the Trenton Group, in Knox county, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 
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Famity POROCRINID, n. fam. 

This family has five basals; five subradials; one by five radials; 

no regular interradials; small arms; and deep pits and pectinated 

rhombs, at the angles of the plates. It resembles, in its general 

structure, the Cyathocrinidw, and Poteriocrinide, but the azygous 

area is not like that of any other known genus and the pectinated 

trhombs are like those belonging to Cystideans. 

POROCRINUS KENTUCKIENSIS, Nn. Sp. 

Plate II; Fig. 19, side view showing deep pits or pectinated 
rhombs and part of the arms, azygous side on the right. 

Calyx obpyramidal, pentagonal, in outline, with the angles at 

the center of the subradials and again at the arm bases. Height 

equal to the greatest diameter. Surface radiately sculptured from 

the center of each plate to the center of each adjoining one. The 

base of our specimen is Slightly broken away so that the true 

length of the basal plates is not shown in the illustration. The 

subradials are the largest plates in the calyx and occupy more 

than one-third of the length. The first radials are next in size 

and a single, small, round arm, occupying about one-third the 

width, arises from the superior central part. Only three short 

plates in three of the arms are preserved in our specimen, but 

the ambulacral furrows may be seen extending to the central part 

of the vault. The third plate is not axillary and hence the 

arms do not bifurcate on that plate if at all. There are two azy- 

gous interradials that seem to be arranged as in the type of the 

genus, but our specimen is silicified and the sutures are very in- 

distinct. The vault is quite convex in this species. There is a 

very large pectinated rhomb at each angle of every plate in the 

calyx and smaller ones on the vault. Twenty-eight can be dis- 

tinguished in our specimen. 

The general form, surface ornamentation and exceedingly large 

pectinated rhombs at once distinguish this species. 

Found in the Trenton Group, in Mercer county, Kentucky, and 

now in the collection of Wm. F. E. Gurley. 
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Famity CYATHOCRINID. 

CARABOCRINUS OVALIS, N.. sp. 

Plate Il, Fig. 20, azygous side view; figs. 21, opposite view. 

Our specimens are silicified and part of the plates in the arms 

do not show the sutures. Calyx suboval in outline, the smaller 

end below, which is narrowly rounded, and the scar for the at- 

tachment of the column very smalJ. Surface destroyed in silici- 

fication. Basal plates small. Subradials the largest plates in the 

ealyx, wider than high and evenly rounded. The radials are the 

next in size, very evenly rounded and slightly truncated about 

one-third the width in the superior central part for the free arms. 

The arms are small and round and bifurcate on the second plate. 

They bifurcate again on the third or fourth plate, the silicifica- 

tion destroying the sutures. And one of the arms in every ray 

bifurcates again, making thirty arms in this species. The arms 

cluster together over the vault and are so interlaced that more 

divisions of the arms may take place which are not disclosed by 

either of the two specimens before us.. The azygous plates are 

arranged as in Carabocrinus radiatus, but the first plate which 

truncates a basal plate is regularly hexagonal and about as 

wide as high, and thus differs in form from C. radiatus. The 

second plate is smaller and truncates a subradial. The third 

plate is fully as large as the first and longer than wide. 

The general outline of the calyx in this species is much lke 

Carabocrinus vancorllandti, but the arms are quite different, as 

the first bifurcation, in that species, takes place on the third 

plate, while in this one, it takes place on the second plate. The 

general form of the calyx is altogether different from that in 

C. radialus, but the first bifurcation takes place on the second 

plate in the free arms, in both species, though above that the 

arms are altogether different. 

Found in the Trenton Group, in Mercer County, Kentucky, and 

now in the collection of Wm. F. E. Gurley. 
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Famity GAUROCRINID. 

RETIOCRINUS ALVEOLATUS, ND. sp. 

Plate If, Fig. 22, azygous view. 

Column comparatively large and pentagonal. Calyx pentagonal, 

transversly. Basals extend but little beyond the column, deeply 

sunken or bearing a pit at each lower lateral side and a convex 

ridge directed to each adjacent subradial. Subradials longer than 

wide, the superior angle reaching almost as high as the first 

radials, and bearing four radiating rounded ridges, two of which 

unite with the basals below, and the others with the adjacent 

first radials. There is a large deep pit at each lateral angle. 

These pits in the calyx look like the pits or pectinated rhombs in 

Porocrinus. Our specimen is silicified, and the depth of these pits 

or whether or uot they pass to the inside of the calyx cannot be 

accurately determined. The subradial on the azygous side bears 

an additional ridge that extends upward to the large plates in the — 

middle of the azygous area. 

There are four primary radials in each series, rounded exter- 

nally and, at first view, looking like free arms, but there are 

small plates upon each side of the ambulacral furrow that unite 

with a central balloon-shaped body exposing the small plates 

in the interradial areas. There are four secondary radials in 

each series and they are connected, internally, with the central 

part of the body just as the primary radials are. The arms then 

appear to become free and each one bifurcates again from the 

fourth to the ninth plate, as near as the plates can be counted in 

our specimen. Thus giving to the species forty arms, In the 

azygous area there is a central row of large plates, looking like 

an arm, that extends as high as the secondary radials, and is con- 

nected with the central balloon-shaped body just as the primary 

and secondary radials are, except, of course, there is no ambu- 

lacral furrow, but a furrow nevertheless. The appearance of our 

specimen indicates the continuance of the balloon-shaped body, in 

the form of a proboscis, probably to the height of the arms, but 

there may be some doubt about it, as the arms are so numerous 

and so closely crowded together, that it cannot be clearly dis- 

tinguished. . 
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Billings described the genus HAetiocrinus as follows: “This re- 

markable genus has no perfectly formed plates. The cup consists 

of a reticulated skeleton, composed of rudimentary plates, each 

consisting of a central nucleus, from which radiate from three to 

five stout processes. Of such plates there are five in the basal 

series, five in the subradial, and five in the radial series. On the 

azygous side the subradial has five processes; the others have four 

each.” 

The general appearance of the genus is that of a reticulated 

skeleton, as Billings described it, but the plates are all perfectly 

formed and not by any means rudimentary. The interradial areas 

are abruptly sunken, and, as shown in our specimen, small plates 

connect the inner sides of the radials, with a central body, that is 

also covered with very small plates, which, if not so deeply de- 

pressed, would look somewhat like the interradial areas in 

Gaurocrinus, and if they were not depressed, at all, they 

would look like the interradial areas of Glyptocrinus, except they 

are covered with smaller plates. The ambulacral furrows in 

Glyptocrinus and Gaurocrinus enter the top of the calyx and 

unite centrally immediately below the vault, while in this genus 

they appear to follow down the radial series and to unite, at the 

lower part of the calyx, or between the subradials. The structure 

indicates this, but the channels forming the union have not been 

discovered. We have called this central cavity a balloon-shaped 

body, only for the purposes of description, for it is the same as 

the cavity of the calyx in other genera. Its form is only more 

balloon-shaped than an ordinary calyx because it is small in the 

lower half of the calyx. Even if the ambulacral furrows unite at 

the summit of the calyx, and not below, as we have thought most 

probable, the other structural parts are sufficient to warrant the 

generic name. No comparison of this species with any other is 

necessary to distinguish it, but it is interesting to note the find- 

ing of a new species in this rare genus, several hundred miles 

distant from the typical locality. 

Found in the Trenton Group, in Mercer County, Kentucky, and 

now in the collection of Wm. F. E. Gurley. 
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Famity GLYPTOCRINIDA. 

GLYPTOCRINUS MERCERENSIS, nN. sp. 

Plate I], Pig-23, azygous side: view. 

General form of the calyx, somewhat obpyramidal, transverse sec- 

tion pentagonal. Radial ridges prominent, plates deeply sculptured 

with stellate ornamentation. Interradial areas flattened. Column 

round and medium size. : 

There are five sculptured basal plates that extend in the form 

of a sharp ring below the top of the column. They are a little 

wider than high. The first primary radials are heptagonal, rather 

wider than high. The second primary radials are hexagonal, longer 

than wide and about two-thirds as large as the first. The third 

primary radials are heptagonal, abut upon two interradials, at each 

side, wider than high, about two-thirds as large as the second, 

axillary, and bear upon the superior sloping sides the secondary 

radials. There are three or four secondary radials in each series 

that enter into and form part of the calyx and then the radial 

ridge becomes more prominent and the arms become free. There 

are no tertiary radials and no divisions of the arms. There are, 

therefore, only ten arms in this species. The plates of the arms 

are short and the pinnules very dense. 

The regular interradial areas have one large plate in each, rest- 

ing upon the upper sloping sides of the first primary radials and 

separating the second primary radials. It is followed by two plates 

in the second range and above this the number cannot be ascer- 

tained from our specimens. In the azygous interradial area there 

is one large plate resting upon two first primary radials, which is 

followed by three plates in the second range, and above these the 

number of plates can not be determined in our specimens. A ridge 

arises at the center of the first azygous plate and extends straight 

up the center of the azygous area, a distance beyond the com- 

mencement of the free arms, and to the top of a proboscis. This 

species possesses a vault altogether different from that belonging 

to G. decadactylus, and it also possesses a proboscis or extension 

of the vault which has not been heretofore known to belong to any 

species of Glyptocrinus. In the region of the first and second 
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radials and first interradials, it resembles G. decadaetylus, but is 

quite different in all other parts, beside having only ten arms. It 

can not be mistaken for any other described species. 

Found in the Trenton Group, in Mercer county, Kentucky, and 

now in the collection of Wm. I. E. Gurley. 

Famity CALCEOCRINID. 

CALCEOCRINUS KENTUCKIENSIS, nN. sp. 

Plate If, Fis. 24, anterior side view, Fig. 25, posterior side, 

showing place of attachment of the column of 
same specinren. 

From the cicatrix for the attachment of the column, we infer, 

that the body hung close to the column; the column is small and 

round. We have two specimens, about equally well preserved, 

both are silicified, but show the sutures correctly, unless it may 

be in the basal plate. The basal plate is triangular and, as shown 

by the sutures, composed of four anchylosed plates, though the 

sutures are obscure. The columnar facet is at the posterior angle. 

There is a wide gaping suture between the basals and the radials 

on the anterior side, that is somewhat denticulated on the anterior 

margin. Following this gaping suture on the anterior side there 

are three radials, in the first transverse series; the middle one is 

twice as long as wide, quadrangular, and constricted in the mid- 

dle; the outer ones are hexagonal, about twice as wide and about 

twice as large as the middle one. The second transverse series 

commences in the middle part with a short wide plate that rests 

upon the superior side of the middle plate in the first series, and 

upon the inner sloping sides of the two lateral plates, in the first 

series. It is about three times as wide as long and is succeeded 

by a plate, that contracts rapidly upward, somewhat in the form 

of-the frustum of a cone. It has a length about equal to the 

shorter width. This last plate bears a free single arm composed 

of rather long round joints. The superior lateral side of each of 

the lateral plates in the first series bears two brachial plates, the 

second one of which is axillary and bears free arms. [Every see- 

ond or third plate in the free arms is axillary, though one of the 

rays thrown off from each axillary plate is smaller than the main 

arm and does not bifurcate again. 
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Turning now to the posterior side, we find on the right a small 

intercalated triangular plate, and a brachial series of three plates 

resting upon the right side of the triangular basal and this inter- 

calated triangular plate. This brachial series reaches about as 

high as the other brachial series, the last plate is axillary and 

bears free arms. Every second or third plate in these free arms 

is axillary, though one of the rays thrown off from each axillary 

plate is smaller than the main arm and does not bifurcate again. 

On the left of the posterior side we also find a small intercalated 

triasgular plate, and a longitudinal azygous series resting on the 

left side of the triangular basal and this intercalated triangular 

plate. The azygous series consists of three large round plates, 

having a width more than twice as great as their length, and they 

are followed by a long round proboscis that extends beyond the 

limit of our broken specimens and probably beyond the length of 

the arms. The three azygous plates reach about as high as the 

brachials above described and in comparing with other crinoids 

this would be the Jimit of the calyx, and above this are the free 

arms and long proboscis. It will be understood that we have de- 

scribed this species as if it were standing up instead of hanging 

down from the end of the column. 

It is unnecessary to compare this species with any others that 

have been described, though it is doubtless congeneric with the 

species described by W. R. Billings, and for which Ringueberg 

has described a genus under the name of Castocrinus. Probably, 

without hesitation it should be called Castocrinus kentuckiensis. 

But there has been so much blundering and bad work done with 

the Calceocrinidae and so many synonyms proposed, that we have 

thought, without taking the time now to review the subject, it 

would be sufficient to provisionally refer it to Calceocrinus, though 

we think, at present, that Castocrinus will be retained for this 

generic division of the family. 

Found in the Trenton Group, in Mercer county, Kentucky, and 

now in the collection of Wm. F. E. Gurley. 
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Famity PO'TERIOCRINID. 

POTERIOCRINUS CIRCUMTEXTUS, nN. Sp. 

Plate If, Fig. 29, azygous side, showing the interlacing arms 
and proboscis; Fig. 30, opposite side of same specimen. 

Species medium size, with a remarkably large proboscus. Calyx 

cup-like, or somewhat obconoidal; truncated below for a moderately 

large column; wider than high; sutures distinct; surface smooth or 

very finely granular. 

Basals one-fourth wider than high, pentagonal, gradually ex- 

panding. Subradials about as long as wide, three hexagonal and 

two heptagonal; those adjoining the azygous area are heptagonal. 

First radials of unequal size, but about twice as wide as high, 

protuberant and rounded to the first brachials; hexagonal; the 

articulating scars occupy rather more than half the diameter of 

the plates and are directed outward and upward at an angle of 

about seventy degrees; a slightly gaping suture separates the first 

radials from the first brachials, and the superior faces of the first 

radials unite with the small plates that cover the vault. 

There are four brachials in each of the latteral rays and three 

in each of the other three rays; they are short, rounded, and the 

last one supports upon each of its upper sloping sides free arms. 

All of the arms again bifurcate on the fourth plate, except one, 

and it bifurcates on the fifth plate. Every arm bifurcates again 

on plates ranging from the sixth to the sixteenth. At this height 

there are forty arms; some of them are seen to bifurcate again in 

our specimen, and probably all bifurcate again, making eighty 

arms in the species. The arms are rourd, plates long and sutures 

transverse. 

The azygous area is wide and ventricose. The first plate is 

pentagonal, rests between the upper sloping sides of two sub- 

radials, separates the first radial on the right from the second 

azygous plate, and is truncated above for the third plate. The 

second plate is hexagonal, rather larger than the first, truncates a 

subradial, abuts the first radial on the left and the first and third 

plates on the right and supports two plates above. The third 

plate rests upon the first and is in line with the upper half of 

the second, supports two plates above and other plates on the 
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right. The first and third plates thus described support three 

plates in the next range, which are succeeded by plates of the 

proboscis. 

The proboscis is large, long, cylindrical, and covered with polyg- 

onal plates. Round pores penetrate the proboscis throughout its 

length at nearly every angle of the plates, and, frequently, on the 

sutures between the angles. The vault is covered with small 

plates. 

This species is more nearly related to P. subramosus than to 

any other which has been described, but it is distinguished from 

that species by the relative proportion of the plates in the calyx: 

by the number and position of the azygous plates, and by the 

great difference in the arms, and no doubt, also, in the character 

of the proboscis, which is unknown in that species. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

ZEACRINUS GRANDICULUS, 0. Sp. 

Plate Il, Fig. 31, azygous view; Fis. 32, view opposite the 
AzYGOUS area. 

Body rather large, robust and elongate-ovate in outline. Calyx 

very low. Columnar cavity shallow. Surface smooth or finely 

granular. Column very small, round and composed of thin plates. 

Basal plates within the calyx. Subradials with an acute superior 

angle, but invisible in a lateral view. First radials about one-half 

wider than long, rapidly expanding to the superior lateral angles, 

and truncated the entire width above for the support of the sec- 

ond primary radials. The inferior angles do not extend into the 

columnar cavity. Four of them are pentagonal, but two of them 

are separated by the extension of an azygous plate so as to reach 

the point of a subradial, and the one on the right supports two 

azygous interradials, as well as the radial series which gives to it 

an heptagona] outline. Four of the second primary radials are 

pentagonal, one-half wider than high, axillary, and support on 

each upper sloping side the secondary radials; but in the ray 

opposite the azygous area there are three primary radials, and 

consequently the second is quadrangular, twice as wide as high, 
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and supports the third, which is three times as wide as high, 

pentagonal, axillary, and supports upon the upper sloping sides 

the secondary radials. 

In one of the secondary radial series there are three plates, in 

six of them each has four plates, in two of them each has six 

plates, and one of them has five plates. One ray which is opposite 

the azygous area, having six secondary radials, supports upon 

each upper sloping side tertiary radials, which continue to the 

end of the arms. Nine other tertiary radial series do not bifur- 

cate, but so far as can be determined all the others bifurcate 

once, and one of the arms thus thrown off in each series bifurcates 

again, except in one ray. This gives us eight arms in each of 

four series, but only five arms in the ray opposite the azygous 

side, which possesses three primary radials, thus making thirty- 

seven arms in this species. But there is some injury to the 

specimen in two or three places, and the last bifurcation may not 

take place in one or two rays, and possibly, therefore, the species 

may have only thirty-six arms. 

The azygous area commences with one plate, sending a sharp 

angle between the first radials to the angle of a subradial; this is 

succeeded by three plates in the second range, and these by three 

plates, and these again by two, the superior plate being the 

largest in the area and acutely pointed above. There are, there- 

fore, nine azygous plates. 

Found in the Kaskaskia Group, at Bowling Green, Kentucky, 

and now in the collection of Wm. F. E. Gurley. | 

POTERIOCRINUS SCOPAE, Miller & Gurley. 

Plate III, Fig. 1, lateral view magnified two diameters; Fig. 2, 
lateral view of same specimen natural size, 

azyoous area on the left. 

When the authors described this species in 1890 in their “De- 

scription of some new genera and species of Echinodermata from 

the Coal Measures and Subcarboniferous Rocks of Indiana, Mis- 

souri and Jowa,” which work was subsequently reprinted in the 

17th Report of the Geological Survey of Indiana, only the azygous 

side was illustrated, and, as it seemed desirable to have it further 

illustrated, two lateral views are here presented, one natural size 

and one magnified two diameters. 

—5 
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The specimen is from the typical locality, in the Kinderhook 

Group, at Le Grand, Iowa, and is in the collection of Wm. F. E. 

Gurley. 

POTERIOCRINUS MACCABET, n. Sp. 

Pilate ITI, Fig. 3, posterior side, natural size; Fig. 4, same mag- 

nified two diameters; Fig.5, azygous side of same speci- 
men magnified two diameters, part of the azygous 

area broken away, there ts on this specimen a 

Potertiocrinus decrepitus showing the 
posterior side somewhat injured; 

Fig, 6, same, natural size. 

Species small, but bearing very long rugged or geniculated 

arms. Calyx obconoidal, as seen from the posterior side, but 

quite unsymmetrical on account of the development of the azygous 

area; height and greater diameter nearly equal; plates smooth. 

Column small, round. 

Basals moderate size, in proportion to the calyx, with superior 

angles acute. Subradials a little wider than high, except one on 

the azygous side which has a length fully equal to the greater 

width; four of them are hexagonal, the other two are heptagonal. 

The azygous subradial, which is truncated at the top, is heptag- 

onal and the largest plate in the calyx. The other heptagonal 

plate is on the right of the azygous area and is a little larger 

than either of the hexagonal plates. First radials one-third wider 

than high, quite convex longitudinally, which leaves the separat- 

ing sutures much depressed, pentagonal and truncated the entire 

wicth above, where the sutures are slightly gaping. A single, 

long, rounded, brachial, supports upon the upper sloping sides, in 

each radial series, the free arms. These brachials are contracted 

in the middle part and of unequal length; the one opposite the 

azygous area is the longer, the two adjacent are the shorter, and 
the other two have an intermediate length. There are only ten 

arms in this species; they are long and composed of rather long, 

cuneiform, alternately projecting plates. Each projecting joint bears 

a large, tapering, long jointed pinnule, which gives to the arms a 

very rough or crisped aspect. . 

The azygous area is wide and covered with a double series of 

alternate plates. The first plate is pentagonal, longer than wide 

and rests between the superior sloping sides of two subradials and 

between the first radial on the right and the second azygous plate 

on the left and is truncated on top for the third azygous plate; 
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the second plate is hexagonal, larger than the first, rests upon the 
truncated upper end of the largest subradial and between the first 

radial and a summit plate on the left, and the first and third 

azygous plates on the right and is truncated at the upper end for 

the fourth plate. This alternate arrangement continues as far as 

the proboscis is preserved in our specimen. 

This species is peculiar in its comparatively long, rough arms 

and wide azygous area. It need not be compared with any other 

described species, for P. legrandensis is as near to it as any other, 

and in that species there are twenty much shorter arms and a 

narrower and different azygous area. - 

Found in the Kinderhook Group, at Le Grand, Iowa, and now 

in the collection of Wm. F. EK. Gurley. 

It was found by John McCabe, of Quarry, Iowa, in whose 

honor we take pleasure in dedicating this beautiful crinoid. 

POTERIOCRINUS HAMMONDI, Nl. Sp. 

Plate III, Fis. 7, azygous view, magnified two diameters; Fig. 
&, same, natural size. 

Species small, but bearing long slender arms, which, when closed 

around the proboscis as in our specimen, make the body subcy- 

lindrical. Calyx obconoidal; height and greater diameter nearly 

equal; plates smooth. Column rather large at the calyx, but taper- 

ing for a short distance, when it becomes of ordinary size and 

consists of thin, round plates. 

Basals of moderate size, in proportion to the calyx, with superior 

angles acute. Subradials hexagonal, wider than high, the one be- 

low the azygous area is much the wider, but so broadly truncated 

on top as to give it little if any greater length. First radials 

about as high as wide, evenly rounded, pentagonal, and truncated 

the entire width above, where the sutures are distinct but not 

gaping. <A single, very long, contracted and roun‘ed. brachial, 

supports upon the upper sloping sides, in each radial series, the 

free arms. The contraction of these remarkably long brachials 

actually constricts the body immediately above the calyx. One of 

the lateral brachials is shown in our specimen, aud it is a little 

shorter than either one adjoining the azygous side of the probos- 

cis, and we may presume the one opposite the azygous area is the 

longer one, as that is the case in Poteriocrinus maccabei and in 

some other species. There are only ten arms in this species; 
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they are long and composed of long, slightly cuneiform, alternately 

projecting plates. Hach projecting joint bears a small pinnule, 

which does not prevent the arms from closing tightly around the 

proboscis. 

The azygous area is not large in this species. There is only 

one plate within the calyx, and it broadly truncates a subradial 

and separates two first radials. There appear to be two plates 

succeeding this one, but the arms in our specimen prevent 

further examination of the plates. 

This species is peculiar in its long, delicate form, closed arms, 

long brachials and constriction above the calyx. The axygous 

area is also peculiar and we know of no species with which it is 

necessary to make any comparison in these particulars. 

Found in the Kinderhook Group, at LeGrand, Iowa, and now 

in the collection of Wm. F. E. Gurley. The specific name is 

given in honor of Mr. L. A. Hammond, an enthusiastic collector 

of LeGrand, Lowa. 

POTERIOCRINUS MACCABEI var. DECREPITUS, Nn. Sp. 

Plate Ill, Fig, 9, azygous side of a depressed and somewhat in- 
jured specimen magnified two diameters; Hig. 11, same, 

naturel size; Figs. 10, posterior view two diameters; Fis. 

12, same, natural size; the posterior view of another 

specimen, magnified and natural size, may be seen 
on Poteriocrinvs maccabetin Figs. 5 and 6. 

This is a small species bearing short rugged arms. Calyx ob- 

conoidal as seen from the posterior side, but unsymmetrical on 

account of the development of the azygous area. Diameter one 

half more than the height; plates smooth; column small, round. 

Basals small and superior angles somewhat obtuse. Subradials 

one-half wider than high, except the one on the azygous side, 

which has a length about equal to the greatest width; four of 

them are hexagonal, the other two are heptagonal. The azygous 

subradial, which is truncated at the top, is heptagonal and the 

largest plate in the calyx. The other heptagonal plate is on the 

right of the azygous area, but is not larger than the hexagonal 

plates. First radials, one-third wider than high, quite convex 

longitudinally, which leaves the separating sutures much depressed 

pentagonal, and truncated the entire width above, where the 
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sutures are gaping. A single, rounded brachial supports upon 

the upper sloping sides in each radial series, the free arms. 

These brachials are contracted in the middle part and of unequal 

length; the one opposite the azygous area is the longer, the two 

adjacent are the shorter and the other two have-an intermediate 

length. There are only ten arms in this species; they are short 

though composed of rather long, cuneiform, alternately projecting 

plates. Each projecting joint bears a large, tapering, long jointed 

pinnule, which gives to the arms a rough geniculated aspect. 

The azygous area is covered with the same number of plates 

which are arranged in the same order that they occur in 

P. maccaber. The difference between the two is that in this species 

the area is proportionaliy narrower. 

We have three specimens of this species which are free (and 

accidentally the best one is not illustrated) beside the one 

figured on P. maccabei, and they all bear the same _ propor- 

tions as to size of calyx and arms and size of the plates. 

The calyx in this species is fully as large as it isin P. maccabei, 

though slightly differing in form, the arms and pinnules are as 

coarse, but the arms have not more than two-thirds the length. 

The question then arises whether the minor differences which may 

be seen in the illtstrations and the discriptions, coupled with the 

wider azygous area and longer arms in P. maccabet, are sufficient 

to distinguish species. One cannot be the young of theother unless 

age widened the azygous area and lengthened the arms without 

increasing the size of the plates, which is contrary to what we 

know of these animals. P. maccabei is graceful in its form and 

is not abnormal. Possibly the difference between the two should 

be regarded as of specific value, but we have not regarded it as of 
more than varietal importance. 

Found in the Kinderhook Group, at LeGrand, Iowa, and now 

in the collection of Wm. F. E. Gurley. 

ZEACRINUS SALEMENSIS, Nl. Sp. 

Plate Ill, Fig. 17, lateral view, azygous area on the left. 

Our specimen is on a slab and the ray opposite the azygous 

area is not exposed. The species is of medium size. Calyx basin- 

shaped below the summit of the first radials and subpentagonal 

in outline in the superior part, deeply concave below; sutures 

distinct, surface granular. 
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Basals form a narrow pentagonal rim almost obscured by the 

column. Subradials abruptly bent upward and into the basal 

concavity, at about the middle part, about as wide as long. The 

one on the right of the azygous area heptagonal and broadly 

truncated for the first radial, the next one to the right hexagonal. 

First radials twice or more than twice as wide as high, pentagonal, 

truncated the entire width above and separated from the second 

radials by a gaping suture. Second radials larger than the first, 

about twice as wide as high, pentagonal, prominent almost nodose 

at the superior angle, and supporting on each upper sloping side 

the secondary radials. There are six secondary radials in each 

arm shown by our specimen, four of them are short plates with 

transverse sutures, the first one is the larger one and the last 

is pentagonal and supports upon each of the upper sloping sides 

the tertiary radials. One of the arms does not again bifurcate 

and consists of short flattened quadrangular plates. The other 

arm bifureates again on the eighth plate and the arm adjoining 

the azygous side again bifurcates, and so does the corresponding 

arm in the other ray, which gives us seven arms to each of these 

rays. 

The first azygous plate is pentagonal, abuts upon two sub- 

radials and the first radial on the right, and supports two inter- 

radials in the second range, one of which truncates a subradial.- 

There are two interradials in the third range, beyond which they 

are not shown in our specimen. 

It is not necessary to compare this species with any other for 

the purpose of distinguishing it. 

Found in the Keokuk Group, at Salem, Indiana, and now in 

the collection of Wm. F. E. Gurley. 

ZEACRINUS CYLINDRICUS, 0. Sp. 

Plate ITI, Fig. 19, a large specimen compressed antero-pos- 
teriorly showing azygous side; Fis. 20, a smaller 

specimen compressed laterally showings azy- 
Sous side; Fig, 21, opposite view of sane. 

This species is rather large and very long. The body is sub- 

cylindrical, though constricted above the calyx, slightly fusiform 

in the middle part, and slowly tapering above. 
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Calyx low, basin-shaped below the summit of the first radials, 

moderately concave below; plates convex; sutures distinct; surface 

granular. Column round and pierced by a very small, round cen- 

tral columnar canal. 

Basals form a narrow pentagonal rim around the column about 

one-half wider than the diameter of the column. -Subradials longer 

than wide, and curve into the besal ccncavity ard upward, at 

about the middle part, so as {o be visible in a side view. The 

curve into the basal concavity is abrupt and the middle part of 

each is depressed before uniting with the basal plates. Four are 

hexagonal and two heptagonal. First radials about one and a half 

times as wide as high, pentagonal, truncated the entire width 

above, and separated from the second radials by a gaping suture. 

Second radials smaller than the first, about twice as wide as high, 

pentagonal, and support upon each upper sloping side the secon- 

dary radials or free arms. There are, therefore, ten arms in this 

species. The arms are very long, subfusi form, and composed of 

a single series of short, quadrangular or slightly cuneiform plates. 

The pinnules are composed of subcylindrical pieces having a length 

equal to three diameters. 

The first azygous plate is rather large, convex, pentagonal, rests 

between two subradials and the first radial on the right and abuts 

upon the second and third interradials. The second interradial 

truncates a subradial, is nearly as large as the first, and the suc- 

ceeding plates are much smaller and alternately arranged as in 

other species of this genus. 

This species has been confounded with 7%. mauformis, by some 

collectors, but in that species the basal plates are hidden by the 

column, the body is shorter, and there are only nine arms, as the 

radial series opposite the azygous area bears only a single arm. 

It is still farther removed from all other species. 

Found in the Kaskaskia Group, in Pulaski county, Kentucky, 

and now in the collection of Wm. F. E. Gurley. 
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Famity PLATYCRINID. 

PLATYCRINUS CORTINA, 0. 8p. 

Plate III, Fig. 15, lateral view of calyx; Fig. 16, summit view 
with part of the vault, plates, Srooves and pores preserved. 

Species medium or rather below medium size. Calyx goblet- 

shaped; about as high as wide; broadly truncated below; round 

and slightly contracted immediately above the base, highly convex 

and protruberant in the region of the arm-bases, so as to give it 

a marked pentagonal outline when seen from above. Plates thick. 

Sutures distinct. Surface papillose or very coarsely granular. 

Column small, round and attached to the base in a radiately lined 

hemispherical depression. Columnar canal very small and round. 

Basals form a low, round cup, with a slightly expanded sharp 

rim at the base. First radials about as long as wide, expanding 

very little above the basals, longitudinally convex, and becoming 

very protruberant at the articulating facets for the second radials. 

Articulating facets for the second radials a little more than half 

the width of the plates and directed outward and upward at an 

angle of about seventy degrees. Second radials short, axillary 

and notched for the ambulacral furrows. 

The vault, so far as preserved in our specimen, is only slightly 

convex. The first radials, between the arm bases, curve slightly 

toward the vault. There are three plates between the arm fur- 

rows, the lateral ones form part of the ambulacral covering and 

the middle one is an interradial proper. There is a pit or pore 

at the junction of each interradial with the two first radials at the 

dividing suture, and there is also a pit or pore on each side of 

the ambulacral furrows, at the suture lines of the first radials. 

Whether or not any or all of these are ovarian apertures we are 

unable to state. The ambulacral furrows are shown in our speci- 

men as open gutters and we suppose they were covered with 

small plates, such as cover arm furrows, which have not been pre- 

served. From some fragments that occur on our specimen, that 

are not shown in the illustration, we are led to believe that the 

vault has a central orifice on the summit, possibly covered with 

small plates, in the same way we have supposed the ambulacral 

grooves to have been covered. 
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The exterral appearance of the calyx of this species somewhat 

resembles P. allophylus and P. brittis, but the differences are 

sufficient to at once distinguish it, if attention is paid to the form 

and to the articulating facets on the first radials. The differences 

are so great that no descriptive comparisons will serve any one in 

distinguishing them. But the vault, in this species, is wholly 

different from either of the above mentioned species and from 

that of any other known Platycrinus. If generic distinctions can 

be founded upon the vault, then this species does not properly 

belong to Platycrinus or to any other described genus. But, as 

we have only a fragment of the vault, we would not be justified 

in founding a genus upon it. We are convinced, that it properly 

belongs to the family Platycrinid@ and is nearer, in structure, 

to Platycrinus than to any other described genus, and hence, 

provisionally, refer it to that genus. 

Found by the veteran collector and learned geologist, R. A. 

Blair, of Sedalia, Missouri, in the Choteau limestone of that 

locality, and now in the collection of 8. A. Miller. 

-BARYCRINUS EXPANSUS, nN. Sp. 

Plate IV, Fis. 2, view of the calyx, azygous. side below. 

Species very large, robust. Calyx more than twice as wide as 

high; plates very thick, highly convex; sutures distinct, sunken 

at the angles. Column large, pentagonal. 

_ Basal plates comparatively small, less than one-fourth as large 

as the subradials, wider than high, and forming a very shallow, 

pentagonal, saucer-shaped cup. Subradials four or five times as 

large as the basals, a little wider than long, nearly equal in size, 

four hexagonal and one, on the azygous side, which is very 

broadly truncated for the azygous plate, heptagonal. First radials 

larger than the subradials, about three times as wide as high, 

nearly equal in size, remarkably thick, and truncated a little more 

than half the width for the reception of the second radials. The 

ambulacral notch very small, and facet for the second radials 

nearly perpendicular or having an inclination of not more than 

ten degrees. Azygous plate quadrangular, wider than high and a 

little more than half as large as a subradial. 

—6 
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Comparing this species with Barycrinus magnificus, it will be 

found to be proportionally much more expanded, and consequently 

the first radials are much wider in proportion to their length, 

and the facets for the second radials are larger and face nearer 

horizontally. The plates, too, are much more convex and deeper 

sunk at the angles, and in these respects, it has some resemblance 

to B. hercwleus. It cannot be mistaken for either of those species 

nor for any other hitherto described. 

Found in the Keokuk Group, in Tennessee, and now in the 

collection of Wm. F. E. Gurley. 

Famity SYNBATHOCRINID. 

SYNBATHOCRINUS ANGULARIS, 0. Sp. 

Plate IV. Fig. 5, lateral view showing the greater diameter ; 
Fis. 4, azygous side view. 

Species below medium size. Plates angular. Arms very much 

constricted at the top of the second radials. Our specimen appears 

to be in its normal shape, but the calyx and arms are compressed 

laterally, so the diameter is nearly twice as great one way as the 

other, while the column is perfectly round and composed of rather 

long plates. Surface of all the plates granular. 

The basals have a pentagonal form externally, the two shorter 

sides being the anterior and posterior ones, the longer side being 

the right lateral one when facing the azygous area, and the other 

two being the left lateral ones. This gives to the little cup, formed 

by the basal plates, a greater diameter antero-posteriorly than lat- 

erally and shows the calyx is in its normal condition, and not flat- 

tened by pressure. First radials of unequal width, and each one 

longer than wide. Each one is beveled from the central part 

toward the sutures, which makes each one subpyramidal. They are 

truncated the entire width above for the second radials, and in ad-_ 

dition to both plates being beveled to the suture, the suture is 

slightly gaping. The second plates are rather longer than wide, 

quadrangular, taper a little upward to meet the constriction of the 

arms at the commencement of the third plate, or, in other words, 

the dip in toward the constriction. They, and all the other plates 

of the arms are beveled laterally to the sutures so that the central 

part of each arm is one continuous angular ridge. While the calyx 
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does not appear to be pressed out of shape, the arms are pressed 

together a little, so as to make them thinner, laterally, than they 

should be. The plates preserved in our specimen are longer than 

wide. The first azygous plate is more than twice as long as wide, 

rests in a notch between two first radials, truncating the one on 

the right more than the one on the left, and extends nearly to the 

top of the second radials. It is followed by two plates, the larger 

one extending down, on one side, one third the length of the plate, 

and the smaller one truncating the upper side. These two plates 

are followed by a triangular plate that reaches nearly to the top 

of the third radials. 

The peculiar, flattened calyx, subpyramidal, angular and beveled 

plates and arrangement of the azygous plates distinguish this from 

all other described species. 

Found in the Keokuk Group, at Button Mould Knob, Kentucky, 

and now in the collection of Wm. F. E. Gurley. 

Famity ICHTHYOCRINID. 

ICHTHYOCRINUS CLARKENSIS, n. sp. 

Plate 1V, Fig. 5, lateral view of a compressed specimen. 

Species small. Our specimen is compressed, but the general 

form with the arms folded is subovate. The plates are free from 

spines and nodes; the sutures are very distinct and slightly arcu- 

ate, the superior plates generally overlap the inferior ones in the 

middle part. The column is very large and entirely covers the 

basals and subradials so they have not been observed. There are 

no interradials. 

There are three primary radials in each series. They widen 

rapidly and are subequal in length. The different series interlock 

instead of having a straight separating suture. There are four 

secondary radials in each series of .about the ‘same length, and 

each plate has about the same length as a primary radial, they 

expand very little, so that the fourth or axillary plate is not 

much wider than the first plate. The different series interlock in 

the same manner that the primary series do. The fourth plate 

supports upon each upper sloping side a single non-bifurcating 

arm, which gives to the species twenty arms. The arms are com- 

posed of short quadrangular plates, with arcuate sutures, There 
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are twelve plates, in some of the arms, on our specimen, and if 

complete there would probably be as many more. 

This species cannot be confounded, with any other, from rocks 

of the same age, nor, indeed, with any hitherto described. 

Found in the Keokuk or Warsaw Group, in Clark county, In- 

diana, and now in the collection of Wm. F. E. Gurley. 

ICHTHYOCRINUS SPINOSULUS, n. Sp. 

Plate V, Fig. 4, view of a compressed specimen, with part of 

the spines on the first radials broken off. 

Our specimen is compressed, but the true form with the arms 

folded is roughly ovoid. Distinct sutures separate the plates. All 

axillary plates bear a central spine and there are occasional 

spines on other plates. The entire surface is papillose or very 

strongly granular. The column is large, round, tapers rapidly 

from the body and is composed of thin plates. The basals and 

subradials are entirely covered by the head of the column and 

have-not, therefore, been observed. There are no interradials. 

Primary radials, three in each series; they gradually widen, but 

are not of exactly the same length and hence there is a slight 

interlocking of plates, instead of straight sutures separating the 

different series. The first primary radials are rather longer than 

either of the others and each bears a remarkably strong spine, 

that is directed downward, by the side of the column. The sec- 

ond primary radials are arcuate in the middle of the upper face 

for the projection of a lip or flange from the third plates and 

each bears three small spines, one central and one on each side. The 

third primary radials have steep superior sloping sides, each bears 

a strong central knob or short spine, and two small spines, one 

on each side. They are axillary and bear on each upper sloping 

side three secondary radials. 3 

The first and second secondary radials are of about the same 

size, arcuate, and are produced transversely in a sharply convex 

central ridge with three obscure nodes on each. The third sec- 

ondary radials are larger and longer and each bears a very strong 

central node or obtuse spine, and supports upon each upper slop- 

ing side a single arm or tertiary series. There are, therefore, 

twenty arms in this species. Each arm is composed of a single 

series of plates united by arcuate instead of transverse sutures. 

The arms are infolded and broken at the superior end of our 
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specimen, but as many as thirty plates may be counted in a single 

arm. Some of the arm plates bear a central spine or node, but 

there is not uniformity in the different arms in this respect. 

This species is remarkable for its spines, nodes, and rough, un- 

even, external surface, and is distinguished, by its structure and 

the number of plates in the primary and secondary series, from 

all other species. 

It was found in Clark county, Indiana, in what is called the 

Knobstone, but which we think must be of the age of the Keokuk 

Group, and is now in the collection of Wm. F. E. Gurley. 

Famity DOLATOCRINID 2. 

DOLATOOCRINUS AMPLUS, n. Sp. 

Plate IV, Fig. 6, basal view; Fis. 7, side view; Fis. 8, 
summit view. 

Calyx large, subcylindrical or bowl-shaped, concave below. All 

the plates are ventricose or subspinous and radiately furrowed 

toward the margins. Our specimen is injured at the point of the 

columnar attachment and part of the radial plates are destroyed. 

Basal plates not observed. First primary radials probably as 

wide or wider than long. Second primary radials quadrangular, 

a little wider than long. The calyx will rest on these plates and 

the first interradials. Third primary radials larger than the sec- 

ond, wider than high, pentagonal and bear upon each upper slopiing 

side a single secondary radial. ‘The secondary radials are axil- 

lary and bear upon each upper sloping side four or five tertiary 

radials. There are, therefore, four arms in each series or twenty 

arm openings to the vault. 

The first interradials are the largest plates in the calyx. Four 

of them have nine sides each, while the azygous plate has eleven 

sides. In the regular areas the first plate separates the primary 

and secondary radials and is broadly truncated on top for a sec- 

ond plate that separates the secondary and first tertiary radials 

and is slightly truncated on top by a small plate in the third 

range, and this is followed by two small plates in the fourth 

range which connect with small plates that separate the arms and 

unite with the plates of the vault. The difference between the 

azygous area and the other areas is very slight and consists in 
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the fact, that the first plate abuts against the first tertiary radials 

and that the second plate is followed by two plates in the third 

range instead of one. 

The vault is convex, slightly depressed in the interradial - areas 

and apparently bears a subcentral proboscis. The plates are an- 

chylosed in our specimen, and show none of the sutures, and, 

possibly the hole, which we suppose indicates a proboscis, may be 

only a hole brokén into the vault. There are two orifices be- 

tween each of the arms that penetrate the vault horizontally. 

They appear to be excurrent and are of the same character as those in 

D. grandis, D. lacus, D. marshi, D. stellifer and D. appro xt- 

mats. 

This species is so distinct from all others that have been de- 

scribed, that no comparison with any of them is necessary. 

Found in the Hamilton Group, near Charlestown, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

Famity ACTINOCRINID. 

ACTINOCRINUS MONTICULIFERUS, ND. sp. 

Plate IV’, Fig. 1, view of calyx azygous side on the right. 

This is a remarkably large and robust species, the plates are 

thick and each one bears a more or less ventricose central node, 

and the larger plates are radiately sculptured toward the margins. 

The interradial areas are depressed, giving to the calyx a pen- 

tagonal outline. 

Basals truncated below so as to have a diameter at the base, 

equal to about twice the height, they stand upright and are 

strongly beveled toward the lateral sutures. The middle part of 

the base has a hemisphericai depression for the insertion of the 

column, leaving a wide flattened rim around the head of the 

column. First primary radials much smaller than the _ basals, 

longer than wide, three hexagonal and two heptagonal. Second 

primary radials wider than high, hexagonal and less than half as 

large as the first. Third primary radials in some of the rays 

hexagonal, larger than the second, wider than high and support 

on the superior sloping sides the secondary radials. There is a 

single secondary radial in each series, somewhat smaller than the 

third primary, wider than high, some heptagonal and others hex- 
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agonal, and each supports upon the superior sloping sides the 

tertiary radials. In the ray on the left of the azygous area there 

are three tertiary radials in each literal series and two in each of 

the proximal series, the second of which are axillary and bear 

upon the superior sides quaternary radials, and thus there are six 

arm Openings to the vault in this ray. If the rays are uniform 

in this respect there are thirty arms in this species. Three of 

them are evidently alike in this regard, and we have no reason to 
think the other two are different, but they are so injured in our 

specimen that it cannot be definitely determined. 

There are two small intertertiary radials, one following the 

other in each ray. There are eight plates in each regular in- 

terradial area, the first one is hexagonal, larger than a second 

primary radial, and it is followed by two plates in the second 

series, three in the third and two in the fourth which connect 

through a sharply depressed sunken area with the plates of the 
vault. There are eleven plates in the azygous area, the first one 

is rather larger than a first primary radial and in line with 

them, it is followed by two plates in the second series, three in 

the third, three in the fourth and two in the fifth, which connect 

in a sharply depressed area with the plates of the vault. 

The vault is covered with large polygonal plates, each one of 

which is possessed of a remarkably large ventricose central node. 

It is sharply depressed toward the interradial areas and bears a 

large subcentral proboscis, which is broken off in our specimen 

at the summit of the vault. 

This species is distinguished by its great size, the number of 

arms, the number and position of the plates in the interradial 

and azygous areas and the ventricose nodes on the surface. 

Found in the Keokuk Group in Tennessee, and now in the 

collection of Wm. F. E. Gurley. 

ALLOPROSALLOCRINUS CELSUS, Nn. Sp. 

Plate IV, Fig. 9, view opposite azygous area; Fig. 10, azygous 
view of same; Fig. 11, basal view of same specimen. 

This species has a vault considerably higher than its greatest 

diameter, and most ventricose opposite the azygous side. The calyx 

is convex, at the basals, flat over the radial areas and moderately 
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depressed in the interradial areas. The plates are all nodose or 

subspinous. The column is round, radiately furrowed and pierced 

by a large cinque foil columnar canal. 

The basals are of equal size, have an hexagonal outline and form, 

a nodose rim around the end of the column. First radials bear a 

high, transverse, sharp node. Second radials, short, wide, quad- 

rangular. Third radials pentagonal, small ; three of them bear upon 

each of the upper sloping sides, three secondary radials giving two 

arms to each of the three rays. The other two rays adjoin the 

azygous area and the most distant sloping sides of the third 

radials bear three secondary radials and the proximal sloping sides 

bear a tertiary radial which is axiJlary and bears upon each of the 

upper sloping sides three tertiary radials, which gives to each of 

these rays three arms. There are, therefore, twelve arms in this 

species and twelve ambulacral openings to the vault. 

The first regular interradials rest between the upper sloping 

sides of the first radials and separate the second and third primary 

and first secondary radials. Each of these plates bears a very large 

node and is followed by a single plate which in turn is followed 

by two plates that connect with the plates of the vault. The first 

azygous plate is in line with the first radials and is followed by 

three plates in the second range, two in the third range and two 

in the fourth range that connect with the plates of the vault. 

The vault is somewhat conoidal, remarkably large, and covered 

with convex, tumid and subspinous plates. 

Found in the Warsaw Group, in Tennessee, and now in the col- 

lection of Wm. F. E. Gurley. 

DORYCRINUS GREENEI, n. sp. 

Pilate V, Fig. 1, basal view; Figs. 2, azygous side view, tnjured 
in the region of the opening; Figs. 3, summit view, 

showing the broken bulb over the azygous side 
and part of the plates over two rays. 

Species large and robust. Calyx rudely pentagonal in outline, 

by reason of the elevated radial ridges; broadly truncated below for 

the attachment of a large column; breadth two and a half times as 

much as the height to the base of the arms; plates very thick and 

more or less convex; radial ridges, increasing in convexity as far 

the third primary radials, the upper parts of which are directed 

nearly horizontally; sutures beveled; surface sculptured. 
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Basals form a short subhexagonal dise, gently concave below for 

the attachment of the column, and pierced by a round or slightly 

cingque foil opening for the columnar canal. First radials large, 

of unequal size, rapidly expanding to the lateral angles, one-half 

wider than higher, three hexagonal and two heptagonal; the two 

hexagonal plates adjoining the azygous area are smaller than the 

others. Second radials about two-thirds the size of the first and 

of unequal size and shape; the one opposite the azygous area is 

quadrangular, and twice as wide as high, and anchylosed with the 

third radial, so the suture is very indistinct in our specimen. 

The others are more or less distinctly hexagonal, depending upon 

the truncation of the superior lateral angles, by the adjacent in- 

terradials; some of the angles are broadly truncated, and others 

barely touched. The second radials are much more convex longi- 

tudinally than the first, which gives the calyx at this place a 

marked pentagonal outline. The third radials are of very unequal 

size, smaller than the second, from one and a half to two and a 

half times as wide as high, pentagonal, axillary, and have the 

superior angles directed almost horizontally, and from these plates 

upward the rays are all directed horizontally. The third radial on 

the right of the azygous area bears upon each upper sloping side 

a single secondary radial which is short, wide, pentagonal and 

axillary, and bears upon each upper sloping side at least three 

tertiary radials before the arms are free from the plates of the 

vault. This arrangement gives to this ray four arms. The third 

primary radials in each of the other four radial series bear upon 

the left upper sloping side a single secondary radial, which bears 

upon its upper sloping sides at least three tertiary radials, but the 

other sloping side of the third radial bears only secondary radials, 

which gives to each of these four radial series three arms. The 

species, therefore, possesses sixteen arms before they become free 

from the plates of the calyx and vault. The arms consist of a 

single series of transverse plates, but we know nothing of what 

bifurcations, if any, take place. The plates of the vault and _ in- 

terradial areas cover the top and sides of these horizontal’ exten- 

tions of the secondary and tertiary radials, leaving the interradial 

areas deeply depressed between them. 

The first regular interradial, in each area, is a large plate that 

rests between the superior sloping sides of the first primary radials, 

separates the second primary radials, and supports upon its upper 
Bea #3 
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sloping sides two rather Jarge plates that separate the secondary 

and tertiary radials. These plates in the second interradial range 

unite with the plates of the vault and the sides of the projecting 

radial series, but our specimen is too much injured to follow fur- 

ther the order of arrangement. 

The first azygous plate is heptagonal, of the same size and in 

line with the first primary radials. It is followed by three rather 

large plates in the second range, that separate the second primary 

radials, and, in turn, these are succeeded by a range of five some- 

what smaller plates that separate the adjacent secondary and ter- 

tiary radials. The third range, as thus indicated, is succeeded by 

ranges of plates that cross the wide azygous area and form the 

sides of the projecting radial series and thus unite with and be- 

come part of the plates belonging to the vault. The graduation 

from the plates of the calyx to those of the vault leave no definite 

line of separation between them. 

The vault is convex and possessed of a balloon-like prominence 

on the azygous side, part of which only is preserved in our speci- 

men, but it is certainly peculiar and distinct from that belonging 

to any other described species. The opening appears to have been 

seven or eight ranges of plates higher than the third range of 

plates in the azygous area. All the radial areas are high, with 

abruptly descending interradial areas to correspond with the hori- 

zontally projecting arms above described. The plates of the vault 

and balloon-shaped prominence are large, convex and polygonal, 

with a smooth or finely granular surface. The plates directly over 

the junction of the ambulacral passages bear spines and each one 

over the junction of the ambulacral passages belonging to the five 

radial series is particularly robust, though not of great length. 

Our specimen is too much injured upon the vault for a minute 

and careful definition of it, but the injury is mechanical and what 

we have is in a good state of preservation. 

This is a remarkable species, and quite distinct from all hith- 

erto described, though we think it is clearly referable to Dorycri- 

NUS. 
Found by G. K. Greene, in whose honor we have proposed the 

specific name, in what is called the Knobstone Group, at Button 

Knobs, in Bullitt county, Kentucky, and which we suppose is the 

age of the Keokuk Group. The specimen described is now in the 

collection of Wm. F. E. Gurley. 
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BATOCRINUS COPIOSUS, n. sp. 

Plate V, Figs. 5, azygous view of calyx and vault; Vis. 6, opposite 
view of same, specimen slightly compressed. 

Body rather above medium size. Calyx broadly truncated at 

the base, one-half wider than high, arm openings directed twenty 

degrees above a horizontal line; plates thick, convex; sutures dis- 

tinct; surface granular. 

Basals short, thick, and forming a low, hexagonal cup, four 

times as wide as high, with a round hemispherical depression 

radiately furrowed for the attachment of the column. The thick- 

ness of the plates outside the column is about equal to half its 

diameter. They stand upright and are beveled toward the sutures. 

First radials the largest plates in the calyx, twice as wide as 

high, unequal in size, three hexagonal, two heptagonal, and each 

one bears a highly convex, transverse, obtusely angular ridge. 

Second radials small, quadrangular, and more than twice as wide 

as long. Third radials small, pentagonal, rather wider than the 

second, about twice as wide as high, axillary, and bear upon each 

upper sloping side the secondary radials. There are two secondary 

radials in each series except in one opposite the azygous area 

where there are four secondary radials upon each side of the third 

radial. The first secondary radials in the four series are small 

and quadrangular. The second secondary radials in the four 

series are rather large, wide plates, bearing a transverse ridge, 

axillary, and support upon each upper sloping side three tertiary 

radials. There are, therefore, four arms, in each of four series, 

and two arms in the ray opposite the azygous side, or eighteen 

arm openings to the vault. 

There is only a singie regular interradial in each area, one has 

nine sides, another ten, another eleven and the other twelve sides. 

Each one bears a prominent central node. There are four plates 

in the azygous area; the first one is larger than a regular inter- 

radial, is in line with the first radials, though somewhat higher, 

and bears a transverse convex ridge, it is followed by three plates, 
each about the size of a regular interradial and each bearing a 

central node. 

The vault is quite as large as the calyx, most ventricose on one 
side, and bears a subcentral proboscis. It is covered by large, 
nodose, polygonal plates. There are two pores penetrating the 

vault between each of the radial series. 
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There is of course some resemblance between all species of 

Batocrinus having, as in this case, a subequal calyx and vault; 

but there is no necessity for comparing this species with any of 

them bearing eighteen arms, as the least care will distinguish it. 

Found in the Kaskaskia Group, on Little Barren river, and now 

in the collection of Wm. F. E. Gurley. 

BATOCRINUS SACCULUS, n. sp. 

Plate V, Fig. 7, view of calyx, vault and part of the column, op- 
posite the azygous area; Fis. 8, basal view, azygous side 

up; Fis. 9, summit view of same, azygous side down. 

Body medium size. Calyx somewhat saucer-shaped, three times 

as wide as high; arms directed horizontally; plates convex; sutures 

distinct; surface granular. Our specimen is a little depressed be- 

low, so as to produce an unnatural concavity around the column, 

and, therefore, does not show the full height of the calyx; it ap- 

pears to be four times as wide as high, but remove the depres- 

sion and it will not be more than three times as wide as high. 

The column is round, and plates rather thick and beveled toward 

the sutures so as to make them sharply angular in the middle. 

Basals small, low, and extending only a little beyond the column. 

First radials small, one-half wider than high. Second radials two- 

thirds as large as the first, quadrangular and only a little wider 

than long. Third radials very little larger than the second, four 

pentagonal, the one opposite the azygons area heptagonal, axil- 

lary and bear upon each upper sloping side the secondary 

radials. There are two secondary radials in each series, four of 

which are axillary and bear upon each upper sloping side a 

tertiary radial. In the ray opposite the azygous area the second 

secondary radials are rather large and bear the free arms. This 

gives to the species eighteen arms. The arms are small and directed 

horizontally. 

There are three plates in each regular interradial area, the first 

are the larger plates of the calyx, and each is followed by two 

rather long plates. Im one or two of the areas there is a small 

plate above these. The first azygous plate is a little larger than the 

first radials and it is followed by four plates in the second series; 

above these the sutures are obscure in our specimens but appar- 

ently there are three in the third series and above these there is 

one or two plates that connect with the plates of the vault. 
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The vault is convex, most venticose on the side opposite the 

azygous area. It is fully as large as the calyx and bears a very 

small subcentral proboscis. It is covered with rather large, polyg- 

onal, convex plates, and is slightly depressed in the interradial 

reas. 

This species somewhat resembles in form, B. spergenensis, but 

differs in the interradial and azygous areas, beside that is a 

twenty armed species while this has only eighteen. It will not be 

mistaken for any hitherto described. 

Found in the Warsaw group, in Washington county, Indiana, 

and now in the collection of Wm. F. E. Gurley. 
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PLATOON, 

HOLOCYSTITES GYRINUS, Nl. S)........ 

Fig. 1. Ventrai view. 

Fig. 2. Posterior view. 

Fig.2. Summit view. 

BELEMNOCY STITES: WETHERENT, Th: BP <7) Fis scistemepem bees asrdeeere cle se ae 

Fig. 4. Dorsal view of the specimen figured by Prof. Wetherby. 

Fig.5. Dorsal view of the type specimen. 

Fig. 6. Ventral view of the same. 

HOLOCYSTITES SPLENDENS, 0. 2] Does On OO dour Sos Oh coc oanHowe pode! hog ans: 

Fig. 7. Left anterior view. 

Fig. 8. Right posterior view. 

Fig. 9. Summit view. 
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ARCH HOCHINUS: PECULTARBIS,, 1, ’SPi! chase scwiees io = saemenise aeons s setae aeicaee Poles iat ake oar, een 

Fig. 1. Lateral view. 

Fig. 2. Azygous side view. 

Fig. 3. Basal view. 

« 

MITROGRINUS? WETHERB Mis). (SD io2 wees sey clvte ceive oiyelesaie  atebora) nyats fe ciety a on dust> aitctetarah atte wreta teteieter eer letele 22 

Fig. 4. Azygous side view. 

Fig. 5. Basal view. 

Fig. 6. Summit view. 

ARCH OCRINUS: ASPERATUS, Die SP cic cc cates, o chelates, stovsirslallaleid elie ix teictatlsteyetel ome ibheei cone sal ds 40 See oe ee Le 

Fig. 7. Basal view. : 

Fig. 8. Summit view. 

Fig. 9. Azygous side view. 

AQSIOCY:STITES! PRISCUS, Dl. ‘SPsic.05 ccecha- sos Ee oe citroen es cok, Bie oor meade AeA dae OS: 

Fig. 10. Summit view. 

Fig. 11. Summit view of another specimen. 

Fig. 12. Lateral view. ° 

CARYOCRINUS ELLIPTICUS, ND. 8D...... Be ere cr sneha ait es RE AANLE POCO, Sicte, Wi, Seine ain! «/oMaisl = aa ae eae AB 

Fig. 13. Anterior side view. 

Fig. 14. Summit view. 

CARYOCRINUS: BULEULUAS, sD BD oe isis tela! scat ae [eye Se anus ee tele onal 

Fig. 15. Anterior side view. 

Fig. 16.. Posterior side view. 

Fig. 17. Summit view. 

Fig. 18. Basal view. 

POROCRINUS KENTUCKIENSISS. 1. (SD) J. cise eee e eco aeaicen eee eee cee 24 Cee ee ewes cece owes Cees cece 

Fig. 19. Lateral view. 
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Fig. 20. Azygous side view. 

Fig. 21. Opposite side of same specimen. 

RETIOCRINUS ALVEOLUADUSS Di SP:-s io facie Satie Meee oaaeclehearcic citer 

Fig. 22. Azygous side view. 

GLY PTOCRINUS) MERCERENSIS) Tl, EP. 7. saccn ssc hoes 

Fig. 23. Azygous side view. 
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Fig. 24. Anterior side view. 

Fig. 25. Posterior side view. 

ARCH HOCRINUS PARVUS, D. &p........ 

Fig. 26. Basal view. 

Fig. 27. Azygous side view. 

Fig. 28. Summit view. 

POTERLIOCRINUS CIRCUMTEXTUS, Il. SP........... io sia 0 4'4layra, 27a a ey Re eanataratetiyabe tate te oleate aes eae Re Fa ei 

Fig. 29. Azygous side view. 

Fig. 30. Opposite side of same specimen. 

LEACRINUS GRANDICULUS; BISHPivebiieccs cou tlatlew ee ganas oe Oe ee ee roa tate 

Fig. 31. Azygous side view. 

Fig. 32. Opposite side of same specimen. 
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PLATE III. Ps 

POTERIOCRINUS: BOOPA, Miller ' SiGurloys 255 cniisjccrste seco sn aoiceveiniole sie feietctersiars eVetetsta eieteleeeae selec 

Fig. 1. Lateral view, magnified two diameters. 

Fig. 2. Lateral view of same, natural size. 

POTERIOCRINUS MACCABED, TN: SPs) ics ak oS aes core Oe fe aot asda ole kd acetate ata ss seie tee cranes a 

Fig. 3. View of posterior side, natural size. 

Fig. 4. Same, magnified two diameters. 

Fig. 5. Azygous side of same, magnified two diameters. 

Fig. 6. Same, natural size. 

POTERIOCRINGS. HAMMONDI, DSPs cs aceeise td aa soe ctl cue sole etd mare ae an Galas tent emcee ae One 

Fig. 7. Azygous side view, magnified two diameters. 

Fig. 8. Same, natural size. . 

POTERIOCRINUS MACCABEI, Var. DECREPITUS, ND. Var.......- 222. 0... ee ee 

Fig. 9. Azygous side view, magnified two diameters. 

Fig. 10. Opposite side view, magnified two diameters. 

Fig. 11. Azygous side view, natural size. 

Fig. 12. Opposite side view, natural size. 

AGELACRINUS LEGRANDENSIS, .I. SP ..; os capers ise ee eine einiiaes « © 80 ce ee ee se aie sens cee et see hone ace 

Fig. 13. Two examples, natural size. 

Fig. 14. Same, magnified two diameters.. 

PLATYCRINUS CORTINA, 01. 8p..... se: pia eNSh cece tra rales airs elfen orhyubate Vala lus chon ederay Sc akey wich anai ore Reape ee eee Ea 

Fig. 15. Lateral view of calyx. 

Fig. 16. Summit view of same. 

ZHACRINUS: SALEMENGIS, TBP We lale Cute cicevsloae rahe orepelapehe elas sere eect ous iexe not theta ee ae meee 

Fig. 17. Lateral view. 

AGELACHINUS PULASKIBNSIA; Ni. SP)).\. 155 so scleene waar ae weak cee ea See eee Cece be Meee 

Fig. 18. View of type specimen. 
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Fig. 19. Azygous side view. 

Fig. 20. Azygous side view of a smaller specimen. 

Fig. 21. Opposite view of same. 
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PLATE IV. 

Fase 
ACTINOCRINUS MONTICULIFERDS, N. 8p. ah Bye erieane z Sa 

Fig. 1. Azygous side view of calyx. 

BARYCRINUS EXPANSUS, ID. 8p. eC i a ee a a) 

Fig. 2. Basal view of aie ab ebony side down. 

SYNBATHOCRINUS ANGULARIS, 0. sp. 

Fig. 3. Lateral view of calyx wad) part he arms. 

Fig. 4. Azygous side view of same specimen. 

ICHTHYOCRINUS CLARKENSIS, D. &P......... worese ae . Lhshanss gible vallaha tetera Mate nas eons eats 43 

Fig. 5. Lateral view. 

DOLATOCRINUS AMPLUS, Nl. sp. i oe rains hee Hh hae tcp er: 

Fig. 6. Basal view. 

Fig. 7. Side view. 

Fig. 8. Vault. 

ALTOPROSATLOCRINUS) CHLSUS, 11S) bi..s.26 veuseoneiec Goma eee Gee MEER Ga at ROBE hao Teen Hes Lie 

Fig 9. View of calyx opposite azygous side. 

Fig. 10. Azygous side view. 
7 

Fig. 11. Basal view. ' 
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PLATE V. 
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DORYCRINUS GREENEL, 0. 8D... ..0. cee ce eece ceee Seis. ee 
Fig. 1. Basal view. ' 

Fig. 2. Azygous side view. 

Fig. 3. Vault. 

[GHTHYOCRINUS SEINOBULUA, N.(8pi).)).. - ss. tee ee 

Fiz. 4. Lateral view. ' 
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BaTocRINUS COPIOSUS, n. 8p... ed Sivek epiereolet parton te: SOE Arete ene a 

Fig.5. Azygous side view. ; sf 
Fig.6. View of calyx opposite azygous side. 

ike ; Vas : 
eee eee 

1 es 4 

BAtOcBINUS SACCULUA, NwSpi «Bole sauete vee tees he ee ae tee é Vieieisheieeie ee) eee dielnte 

ee: ve Fig. 7. View of calyx opposite azygous side. 

Fig. 8. Basal view, azygous side up. 

Fig. 9. Vault, azygous side down. 
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DESCRIPTION OF NEW SPECIES OF PALAOZOIC 
ECHINODERMATA. 

BY S. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER PALHZOCRINOIDEA 

FAMILY ACTINOCRINIDA. 

BATOCRINUS SPINOSUS, Nn. Sp. 

Plate I, Fig. 1, azygous side; Fig. 2, opposite view; Fig. 3, basal 
view of the same specimen, azygous side down. 

This species is above medium size. The calyx is short, three 
times as wide as high, subpentagonal in outline. The vault is 
high and inflated. All the plates of the body are produced in 
wedge-shaped, irregular spines, part of which are broken off our 

specimen. 

Basals short and forming a low, saucer-shaped cup, with a mod- 

erately concave depression below, for the attachment of the column. 

First primary radials twice as wide as long, and each bearing a 

transverse, wedge-shaped spine, directed downward, that extends 

lower than the facet for the columnar attachment. Second prim- 

ary radials short, about three times as wide as long, quadrangu- 

lar. Third primary radials, wider than long, pentagonal, axillary, 
and in four rays there is a single secondary radial upon one su- 
perior sloping side which is axillary and bears upon each upper 

side three tertiary radials, and upon the other superior side there 
are three secondary radials, which arrangement gives to each of 

the four rays three arms. In the ray opposite the azygous area, 

the third primary radial bears upon each upper side three second- 
ary radials and consequently has only two arms. There are, there- 
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fore, fourteen arms, in this species, and fourteen ambulacral open- 
ings to the vault. 

The regular interradial areas are not exactly alike. In two of 

them there is a single plate and in the other two areas a small 

plate follows the first one. In the azygous area, the first plate is 
in line with the first radials and it is followed by three plates of 
nearly equal size, giving to this area a subquadrate outline. 

The vault is enormously developed, most tumid opposite the 

azygous area and covered with large, polygonal, unequal, and re- 

markably heavy spinous plates. The proboscis is large, subcentral 

and slightly curved back from the azygous side. There are two 
pores that penetrate the vault between each of the arms or twenty- 
eight of these passages in the species. 

This species is distinguished by the development of each radial 
series at the periphery of the calyx which gives to the calyx its 

subpentag nal outline; by the great development of the vault; by 
the robust spinous plates and fourteen arms. It has some resem- 
blance to Hretmocrinus preegravis, which is:a twelve armed spe- 
cies and has more plates in the azygous and regular areas. It 

may be said to be constructed upon a similar plan, though not to 
be mistaken for that species. We think that Hretmocrinus pre- 
gravis should be referred to Batocrinus, and possibly the genus 
Eretmocrinus abandoned, at least, the large proboscis, no matter 

how much it may be curved, will not alone distinguish Hretmocri- 
nus. 

Found by Prof. A. G. Wetherby, in the Keokuk Group, on 
Little Barren River, Kentucky, and now in the collection of Wm. 

HK. E. Gurley. | 

BATOCRINUS CURIOSUS, N. Sp. 

Plate I, Fig. 4, azygous side; Fig. 5, opposite view; Fig. 6, basal 
view. | 

Species large, vault exceeding the calyx in dimension. Calyx 
more than twice as wide as high, truncated below, regularly expand- 

ing to the first tertiary radials, and then spreading nearly horizon- 
tally to.the free arms. Ambulacral openings directed horizontally. 
Each primary, secondary, tertiary and quaternary radial series 
consists of a sharp ridge that slopes laterally to the sutures, the 
sharp angularity increases from the first primary to the last qua- 
ternary plate, each plate also bears a sharp central node or tuber- 

cle. All other plates of the calyx are tumid and each bears a 
central node. Surface granular. Column large and contains a 

large canal. 
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Basals very short, wide, truncated below, lateral sutures deep, 

superior face of each concave, truncated face about twice the di- 
ameter of the column, the facet for which is only moderately 
concave and radiately furrowed. First primary radials of un- 
equal size, from two to-four times as wide as long, superior face 

concave, three hexagonal, two heptagonal, and each bears three 
nodes,’ one central from which the angular radial ridge arises, and 

one on each prolonged lateral side. Second primary radials of 

unequal size, from one and a half to two and a half times as wide 
as long, quadrangular. Third primary radials about one half 
larger than the second, pentagonal, axillary and support on each 

upper sloping side, two secondary radials. The secondary radials 

are as large as the second and third primaries. The second sec- 
ondary radials are axillary, and, in three rays, bear upon one of 

the superior sloping sides two tertiary radials, the second one of 
which is axillary and, bears upon each superior sloping side three 
quaternary radials, and upon the other side of the second sec- 

ondary radials, which are the proximal sides, four tertiary radials, 

which arrangement gives to each of the three rays six arms. In 

the ray opposite the azygous area and in one of the lateral rays 
each second secondary radial is axillary and bears upon each 

upper sloping side four tertiary radials, and consequently these 

rays have four arms. There are, therefore, twenty-six arms in 

this species and twenty-six ambulacral openings to the vault. 
There are no intersecondary or intertertiary plates. 

In two of the regular interradial areas there is one large plate 
followed by a small one, and in the other two areas trere is a 

large plate followed by two small ones. These plates are tumid 

and each bears a central node. The azygous area is somewhat 
trapezoidal in outline and contains seven plates. The first one is 
in line with the first primary radials, but is much larger than 
either of them and bears a large transverse wedge-shaped spine. 

It is followed by three tumid, nodose plates in the second range, 
and these, in turn, by two plates, one of which is quite small, 
and above the larger plate, in the third range, there is a small 

plate in the fourth range, which is immediately below the angle 

formed by the union of the first quaternary plates. 
Vault high, broadly rounded, most tumid opposite the azygous 

side and covered with polygonal, nodose plates. The larger plates 

bear two, three or more nodes, but the smaller ones bear a single 

central node. The proboscis is subcentral on the azygous side. 

There are narrow, elongated plates at the base of the vault, be- 

tween the plates covering the ambulacral furrows, except between 
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the furrows belonging to the quaternary series of radials, and at 
the inferior angles of these elongated plates there are pores pene- 
trating the vault, making, in all, forty of these so-called ovarian 

orifices. : 

This species is distinguished by its general form, sharp radial 

ridges, tumid and nodose plates, and twenty-six arms. It is not 

necessary to make any special comparison with any heretofore de- 

scribed. 

Found by Prof. A. G. Wetherby in the Keokuk Group, in 
Ailen County, Kentucky, and now in the collection of Wm. F. E. 

Gurley. 

BATOCRINUS CASULA, D. sp. 

Plate I, Fig. 7, azygous view; Fig. 8, side view of the same 
specimen, part being broken away opposite the azygous side 

Species large, calyx and vault subequal in size. Calyx one-half 
wider than high, bowl-shaped, most rapidly expanding above the 

secondary radials, and ambulacral openings directed nearly hori- 

zoutally. Radial ridges angular and in the tertiary and quater- 
nary series embracing the entire plates to the lateral sutures, 

and each plate bears a central node. All the plates of the calyx 
are tumid and each bears one or more nodes. Surface granular. 
Column large. 

Basals short, twice as wide as high, bear a tubercle at each side, 

and form a low hexagonal disc, one-half wider than the column, 

each superior face concave and lateral sutures deep. First primary 

radials of unequal size, from one-half wider to twice as wide as 
long, superior face transverse or slightly concave, three hexagonal, 
two heptagonal and each bears a central node, and the larger ones 

have small lateral nodes. Second primary radials comparatively 

small, quadrangular, and about one-half wider than high. Third 
primary radials about one-half larger than the second, pentagonal, 

axillary, and support on each upper sloping side two secondary 

radials, and in one of the rays in our specimen there are three 
secondary radials. The secondary radials are larger than the 

second and third primaries, and the last one is axillary in all the 
rays. Above this some of the rays are injured in our specimen. 
The lateral ray shown in figure 8 has four tertiary radials upon 

each upper sloping side of the last secondaries which gives to — 
this ray four arms. The ray shown on the right of the azygous 

area in figure 7 has four tertiary radials on each of the upper 
proximal sides of the second secondaries, and two tertiary radials 

on each of the upper distal sides, the last of which is axillary 

and supports upon each upper side three quaternary radials, 
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which arrangement gives to this ray six arms. The species evi- 
dently has either twenty-four or twenty-six arms. The arms are 
in clusters of two or three that project and have depressed inter- 
spaces, that are most conspicuous on the vault, but give a very 
irregular outline to the top of the calyx.. 

In each of the regular interradial areas there are four plates. 

The first is very large; it is followed by two plates of unequal 
size, and above these there is a smaller one. The azygous area 

is much elongated and contains seven plates. The first one is in 
line with the first primary radials, and nearly as large as any of 

them. It is followed by three plates sub-equal in size and about 
as large as the first. These are followed by two plates, one quite 
small and the other about as large as those in the second range. 

Above these there is an elongated plate in the fourth range that 

sends an angle high between the quaternary radials, and to near 

the top of the calyx. 

The vault is convex, irregular, depressed in the interradial areas 

and covered with remarkably large, polygonal, peculiar, nodose 

plates. Some of the plates bear a large, wedge-shaped spine; 

others bear one, two or three nodes, more or less irregularly de- 

fined. The probcscis is subcentral, but broken off in our speci- 

men. Three elongated plates with nodes near the upper end may 

be seen over the azygous area in figure 7, and two orifices pene- 
trating the vault at their lower angles. One elongated plate may 

be seen in figure 8 separating the four armed series with two 
orifices penetrating the vault at the lower angles. And the plate 
separating the four armed from the six armed series is one-half 
longer than either one shown in the illustrations. Two pores pene- 

trate the vault between each of the arms, except the quaternary 
series, and, therefore, there are forty of these so-called ovarian 

orifices. 

This species bears more resemblance to Batocrinus curiosus 

than to any other heretofore described, though the vault differs 
so much from that, it will be wholly unnecessary to institute any 

comparison. The difference in the form of the calyx in the two 
species will account for the variations in the size and shape of 

the plates so far as the basal and radial series extend, but the 

differences in the number of interradials and shape of the areas 

will always constitute specific characters. The sharp radial plates 

in B. curiosus and depressed spaces between the bunched radial 

series in this species are not to be overlooked. 

Found by Prof. A. G. Wetherby in the Keokuk Group, on 

Little Barren River, in Kentucky, and now in the collection of 
Wm. F. E. Gurley. 



10 

BATOCRINUS HONORABILIS, 0. Sp. 

Plate I, Fig. 9, azygous view; Fig. 10, opposite side same specimen. 

Species large, with a vault less than half the height of the 
calyx. Calyx nearly as long as wide, hexagonal below and most 

rapidly expanded near the top. Plates tumid and subspinous, 
Ambulacral openings directed upward at an angle of thirty degrees. 
Column large and radiately furrowed. 

Basals stand upright and form a hexagon about twice as wide 

as high and about twice as wide as the diameter of the column. — 

They are beveled towards the sutures and flattened on the sides 

and extend to wedge-shaped end below the commencement of the 

column, so that the calyx will stand on the cuneiform edges. First 

primary radials large, nearly as long as wide, three hexagoual, 

two heptagonal. Second primary radials a little wider than long, 

quadrangular. Third primary radials abut upon two interradials 
at one or both ends, and consequently four of them are hexagonal 

and one heptagonal; the heptagonal plate is shown in figure 10. 

They are very unequal in size, but each one is axillary and sup- 
ports upon each of its two superior sides two secondary radials. 

The secondary radials are rather long and as large as the second 

and third primary radials, the second secondary radials are *axil- 

lary and each supports on its superior sloping sides three tertiary 

radidals, and in some rays four tertiary radials. By this arrange- 

ment there are four arms in each radial series or twenty arms 
and twenty ambulacral openings to the vault in this spectes. There 

are no intersecondary or intertiary plates. 

The regular interradial arms -are much elongated and the two 
shown in figure 10 have each four plates, one in the first range, 

two in the second and one in the third. But in each of the other 

regular interradial areas there are three plates in line, the third 
one being the smallest. In the azygous area there are seven plates 

and it is somewhat trapezoidal in outline. The first one is as 

long as wide, larger than a first primary radial and in line with 

them. It is followed in the second range by three large plates 

and these by two in the third range and one in the fourth, which 
separates the first tertiary radials, and in these rays there are 
four tertiary radials. : 

The vault is-subhemispherical or broadly rounded and bears a 

small subcentral proboscis which is broken off in our specimen. 

It is covered with large, tumid, polygonal plates, each of which 

bears a central mode. The interradial areas are slightly depressed 
between each pair of arms where there is an elongated plate and 
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an orifice at each of its inferior angles. This arrangement places 
one pore on one side of each arm or gives to the species twenty 

of these so-called ovarian pores. 

This species is distinguished by its general form, cuneiform 

basal plates, elongated interradial areas, twenty-arms and nodose 

plates. It cannot be mistaken for any hitherto described. 

Found by Prof. A. G. Wetherby, in the Keokuk Group of Ten- 
nessee and now in the collection of Wm. F. E. Gurley. 

; BATOCRINUS WETHERBYI. 

Plate I, Fig. 11, azygous view; Pig. 12, opposite side of same 
specimen. The outer rim of the basals is broken off. 

Species rather above medium size, biturbinate vault larger than 
the calyx. Plates of the vault tumid and nodose, while those of 
the calyx are smooth. Calyx twice as wide as high, truncated 
and expanded at the base, and broadly constricted in the region 

of the secondary radials, and baving the last tertiary radials 

directed nearly horizontally. The surface is without radial ridges 

or other ornamentation except a granular covering. 

The basals are truncated below and broadly expanded, but the 

outer rim is broken off in our specimen so the true diameter is 

not disclosed. The column is large and inserted in a concave rad- 

iately furrowed depression. The first primary radials are very 
short, from three to four times as wide as long, superior face 

concave, three hexagonal and two heptagonal. Second primary rad- 
ials short, from two to three times as wide as long, quadrangular. 
Third primary radials very little larger than the second, pentag- 
onal, axillary and supports on each superior sloping side two 

secondary radials. The secondary radials are larger than the sec- 
ond and third primary radials and considerably wider. The second 

secondary radials are axillary and bear on each superior sloping 

side two rather long tertiary radials. By this arrangement there 

are twenty arms and twenty ambulacral openings to the vault. 

There is a single very large plate in each of two regular inter- 
radial areas and two plates in each of the other two areas, one 

rather large plate followed by a small one as shown in figere 12. 
There are five azygous plates. The first one is much larger than 
either of the first primary radials and in line with them. There 
are three plates in the second range, the middle one being much 
the smallest and quadrangular. There is a single wide plate in 
the third range which is nearly as large as the first. The azygous 

area is, therefore, nearly square in outline, with a small quad- 

rangular plate in the center surrounded by four plates in the angles 

of the area. 
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The vault is high, subconical with a large subcentral proboscis. 

It is covered with large, tumid, nodose, polygonal plates. The 

interradial areas are slightly depressed between each pair of arms, 

where there is a narrow elongated plate and an orifice at each of 

its inferior angles. This arrangement places one pore on one side 

of each arm or gives to the species twenty of these so-called 

ovarian apertures. 

This species is distinguished by its general biturbinate form, 

expanded basals, smooth calyx, nodose vault, square azygous area 

and twenty arms. It is a marked species that need not be mis- 
taken for any heretofore described. 

Found by Prof. A. G. Wetherby, in whose honor we have proposed 

the specific name, in the Keokuk Group, at White Creek Springs, 
in Tennessee, and now in-the collection of Wm. F. E. Gurley. 

BATOCRINUS LATERNA, N. Sp. 

Plate I, Mig. 13, azygous area on the right; Fig. 14, basal view 
to show the diameter of the basal plates. 

Species rather above medium size and having a lantern shape 
that suggested the specific name. Vault conical and larger than 
the calyx. Calyx more than twice as wide as high; basals thin 
and remarkably expanded in a circular disc; each radial series 

consists of a sharp ridge that slopes laterally to the sutures, 

while the interradial areas are flattened and depressed so that a 

transverse section of the calyx, at any point below the secondary 

radials, will be sharply pentagonal in outline. The calyx is ab- 

ruptly expanded above the secondary radials so that the last 

tertiary radials are directed horizontally, in pairs, with a depress- 

ed interradial space between them. ‘The angularity of the radial 

ridges is somewhat like it isin Batocrinus curiosus, but otherwise 
the calyces have no resemblance to each other. 

The basals form a thin circular disc that has a diameter one- 

half greater than the height of the calyx, and, in the center of 

which, on the lower flat side, there is a concave radiately furrow- 

ed depression for the attachment of the column, and a_ small 
round columnar canal. The diameter of the column is about one- 

fourth the diameter of the basal disc. ‘The first primary radials 

are short, two or three times as wide as high, have a concave face 

for the second radials, are longitudinally sharply angular in the 
middle, and appear as if set down upon the surface of the plane 

basal disc. Second primary radials short, sharply angular in the 

middle, quadrangular. Third primary radials very little larger 
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than the second, pentagonal, axillary and bear upon each superior 

lateral side two secondary radials: The secondary radials are 

short, the last one axillary and supporting on each superior slop- 

ing side three tertiary radials. This arrangement gives to the 
species twenty arms and twenty ambulacral openings to the vault. 

The ambulacral openings are directed horizontally. 

The regular interradial areas are depressed and flattened below 
the base of the radial ridges. Some of the matrix covers the 

plates in some of the areas so that they cannot be distinguished. 
In the area, on the left of figure 13, there are three plates, one 

in the first range and two in the second, one of which is much 
longer than the other. In the azygous area there are five plates. 
The first one is in line with the first primary radials, only about 
half as wide but somewhat longer than either one of them. It 

appears to stand un on the circular disc filling the middle part 
of the depressed and flattened area. It bears a small central 

tubercle, but all the other interradials are flat and smooth. It is 

followed by three rather large flat plates, in the second range, and 

above these, in the third range, there is a single, narrow, elongated 

plate that extends one angle high between the second tertiary 

plates, but is cut off from reaching the plates of the vault. 

Vault very high, conical, larger than the calyx and bearing a 

large subcentral proboscis. The interradial areas are depressed 
between each pair of arm bases. The vault is covered with large, 
polygonal, and tumid plates, each one of which bears a large 
central node. There is a narrow elongated plate between each 

pair of ambulacral furrows and an _ orifice at each of its inferior 

angles. This arrangement places one pore on one side of each 

arm or gives to the species. twenty of these so-called ovarian 
apertures. 

The large round basal disc, pentagonal outline of the calyx, 

sharp radial ridges, depressed and flattened interradial areas, 
conical vault and twenty arms distinguish this species. There is 

no doubt but that the proboscis is large and long and that the 
basal disc is expanded, probably, beyond any other known species. 

Both of these characters are ascribed to EKrelmocrinus, but there 

is no difficulty in showing, as we have before remarked, that the 
proboscis, alone, cannot be relied upon to distinguish the genera. 
The basal plates cannot be relied upon, for you may pass by a. 

graded scale from the extraordinary basals, in this species, to those 
in Batocrinus wetherbyi and then to Batocrinus curiosus and then 

to Batocrinus casula where the basals are rounded instead of ex- 

panded. The only other character by which Hretmocrinus is dis- 
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tinguished from Satocrinus is found in the arms, and, as we shall 
have occasion to describe a species, in this paper, having the flat- 

tened arms belonging to Hretmocrinus, we will defer further com- 

parison until that species is before us. If Hretmocrinus, however, 

is a valid genus, the probability is, that this species should be re- 

ferred to it, in the absence of a knowledge of the arms, for, oth- 

erwise, the genus can only be known by the arms, which are 

rarely ever found, in chert or among silicified specimens. The 
species most nearly related to this one is Hretmocrinus lyonanus, 

though they are readily distinguished by the basal plates and in- 

terradial areas; differences, however, which are only specific, not 
generic. They both belong to the same genus. 

Found by Prof. A. G. Wetherby, in the Keokuk Group, at 
White Creek Springs, Tennessee, and now in the collection of. 

Wm. F. E. Gurley. 

BATOCRINUS Be OS n. Sp. 

Plate 1, Fig. 15, view opposite the azygous area; He: 16, azy- 

gous side of same specimen. 

Species medium size, one of our specimens is much smaller than 
the one illustrated. General form biturbinate; vault larger than 

the calyx. Calyx twice as wide as high, broadly truncated below 

and rapidly expanding from the secondary radials so as to direct 
horizontally the last tertiary radials and ambulacral openings. 
Plates on the lower part of the calyx.tumid and subspinous, those 
on the superior part plane or slightly convex. Radial ridges un- 
defined; sutures distinct. 

Basals form a low hexagonal disc, one-half wider than the 

diameter of the column. Columnar depression concave and radi- 

ately furrowed, canal small. First primary radials large, only a 
little wider than long and each bears a robust, transverse, cunei- 

form node, three hexagonal, two heptagonal. Second primary 

radials very small, short, about twice as wide as long, quadrangu- 
lar. Third primary radials about one-half larger than the second, 

pentagonal, axillary, and in the rays adjoining the azygous area, 

bearing on the distal sloping sides three secondary radials and on 
the proximal sides one secondary radial, which is axillary, and 

. bears upon its superior sloping sides three tertiary radials, which 

gives to each of these rays three arms. In the two lateral rays 
the third primary radials bear upon each superior sloping side a 

single secondary radial, which is axillary and bears upon each 

upper sloping side three tertiary radials, which gives to each of 
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these rays four.arms. In the ray opposite the azygous area the 
third primary radial bears upon each upper sloping side three 
secondary radials which gives to this ray two arms. ‘There are, 
therefore, in this species, sixteen arms and sixteen ambulacral 
openings to the vault. 

There is a single large tumid plate in each replat interradial 
area. Inthe azygousarea thereare six plates. The firstone is as large 

asa first primary radial, and in line with them, and bears equally 
as robust and cuneiform a spine. It is followed by three much 

smaller plates, in the second range, and these, in turn, by two 

plates, the lower one of which is much the smaller. 
The vault is conical, larger than the calyx and bears a subcen- 

tral proboscis. It is covered with large subspinous plates. There 
is an elongated plate between each pair of arms and one dividing 
the three armed rays that separate the ambulacral coverings at 
the base of the arms and a pore penetrates the vault at each in- 

ferior angle of these narrow plates, which arrangement gives to 
this species eighteen of these so called ovarian apertures. 

This species is distinguished by the general form, tumid plates 

on the lower part of the calyx and smooth plates in the superior 
part, azygous area and sixteen arms. 

Found by Prof. A. G. Wetherby in the Keokuk Group, of Ten- 
nessee, and now in the collection of Wm. F. E. Gurley. 

BATOCRINUS CASUALIS, nl. Sp. 

Plate I, Fig. 17, view opposite the azygous area; Fig. 18, azy- 
gous view of same specimen. 

Species below the average size, biturbinate, vault and calyx sub- 

equal. Calyx broadly truncated below, only slightly expanded 
above and ambulacral openings directed upward at an angle of 

forty degrees. Diameter about one fifth greater than the height. 

Radial ridges not distinguished. A few of the plates in the lower 

part tumid, those in the upper part only slightly convex or plane. 

Basal plates stazd upright and form an hexagonal dise three 

times as wide as high, truncated below, and having a deep cavity 
for the insertion of the column, which is a little les& than half 

the diameter of the basal disc. Columnar canal small. First pri- 
mary radials large, one-fourth wider than high, three hexagonal, 

two heptagonal and each bearing a robust, transverse node. Sec- 
ond primary radials small, quadrangular. Third primary radials 

a little larger than the second, pentagonal and axillary. The sec- 
ond and third primary radials together much smaller than the first. 
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The third primary radials adjoining the azygous afea bear on the 
distal sloping sides two secondary radials and on the proximal 

sloping sides one secondary radial which is axillary and bears upon 
its superior sloping sides two tertiary radials which gives to each 
of these rays three arms. In the two lateral rays the third pri- 

mary radials bear upon each superior sloping side a single sec- 

ondary radial, which is axillary and bears upon each upper sloping 
side two tertiary radials, which gives to each of these rays four 
arms. In the ray opposite the azygous area the third primary 

radial bears upon each upper sloping side two secondary radials, 

which gives to this ray two arms. There are, therefore, in this 

species, sixteen arms and sixteen ambulacral openings to the vault. 

There is a single, rather large, convex plate in each regular in- 

terradial area. In the azygous area there are four plates. The 

first one is in line with the first primary radials, though much 

smaller, and bears a central node. It is followed by two plates in 
the second range and one in the third, giving to the area a sub- 
quadrate outline. 

The vault is conoidal, covered with tumid, polygonal plates and 
bears a subcentral proboscis. There are a few of the so-called 

ovarian apertures but they cannot be accurately determined in our 

specimen. 

This species is distinguished by its general form, surface orna- 

mentation, azygous area, and sixteen arms. When compared with 

Batocrinus laciniosus it will be noticed that the calyx is much 
longer and yet has one plate less in the secondary and tertiary 

series, beside the other differences. It belongs to one of the forms 

sometimes referred to Hretmocrinus, but we see no sufficient 
reason for so classifying it. 

Found by Prof. A. G. Wetherby in the Keokuk Group of Ten- 

nessee, and now in the collection of Wm. F. E. Gurley. 

BATOCRINUS ARCULA, Nl. 8p. 

Plate II, Fig. 38, azygous side; Fig. 4, summit view; Pigoes 
: Lasal view of same specimen. 

Species rather above medium size and having a low calyx and 
convex vault. Calyx low, saucer-shaped and having a diameter more 

than four times its height. Radial ranges not defined and no surface 
ornamentation. Ambulacral openings directed horizontally. Sur- 

face smooth or granular, our specimen being silicified, the granu- 

lar appearance may or may not represent the surface of the plates. 
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The basals extend a little beyond the column and form a sub- 

hexagonal band around the superior end of it, with a concave de- 
pression radiately furrowed for its attachment. The canal is small 
and cinque foil. The first primary radials short, about three times 
as wide as high; three hexagonal, two heptagonal, superior side 

‘slightly concave. Second primary radials small, short, quadrangu- 
lar, two are three times as wide as high. Third primary radials 

very little larger than the second, pentagonal, axillary, and on the 
distal side of the two rays adjoining the azygous area bear two 

secondary radials, the last of which is axillary and bears two ter- 
tiary radials on each upper sloping side, and on the proximal 

side having a single secondary radial, which is axillary and bears 

three tertiary radials. In each of the two lateral rays there are 
two secondary radials on each upper sloping side of the third 

primary radials, the second one being axillary and supporting on 

each upper sloping side two tertiary radials. By this arrangement 

there are four arms to each of these four rays. In the ray oppo- 

site the azygous area the third primary radial bears upon each 

upper sloping side three tertiary radials which gives to it two 

arms. ‘There are, therefore, eighteen arms to this species and 

eighteen ambulacral openings to the vault. 

In three of the regular interradial areas one large plate is fol- 
lowed by two small ones, in the other area there are only two 
plates, one following the other. The azygous area is somewhat 

triangular or conical and contains nine plates. The first one is in - 
line with the first primary radials and somewhat smaller. It is 

followed by three plates of nearly equal size in the second range, 

and these by three plates in the third range, on the side of the 
highest of which there is a small plate that might be referred to 
a fourth range though not extending as high as the middle plate 
in the third range, and on the apex of the middle plate there is 

a single plate that extends as high as the calyx and unites with 
two plates connecting with the vault. 

The vault is two or three timas as large as the calyx, most con- 
vex or tumid opposite the azygous side and covered with large, 
polygonal plates, each of which bears a central node, except in 
the azygous interradials where the plates are small and plane or 

very slightly convex. [t bears a large subcentral proboscis. The 
arms are arranged in pairs and two pores penetrate the vault be- 

tween each pair of arms, which gives to this species eighteen of 

these so-called ovarian apertures, 
—3d 
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This species is distinquished by its form, large azygous area 
connected with the vault, and peculiar azygous interradius on 
the vault, and eighteen arms. It cannot be mistakea for any 
‘species heretofore described. : 

Found by Prof. A. G. Wetherby in the St. Louis Group, in | 
Washington county, Indiana, and now in the collection of Wm. F. 

HK. Gurley. 

BATOCRINUS PILEUS, Nn. Sp. 

Plate II, Fig. 6, basal view slightly broken; Fig. 7, summit view; 
Fig. 8, side view of the same specimen. 

This species is rather large in circumference, with an almost 

flat calyx and moderately convex vault, or plano-convex in outline. 

The cap-like form suggested the specific name. While the calyx 

is nearly flat, the radial ridges are distinctly convex. Ambulacral 

openings directed upward at an angle of thirty degrees and not 
visible in a basal view. 

Basal plates form_a flat disc very little larger than the diame- 

ter of the attaching column. First primary radials short, more 
than twice as wide as long, three hexagonal, two heptagonal. 
Second primary radials about two-thirds as large as the first, quad- 
rangular. Third primary radials nearly as large as the first, pen- 

tagonal, axillary, and supporting on each upper sloping side two 
secondary radials. The second secondary radials are axillary and 
bear upon each superior sloping side three tertiary radials which 

gives to each ray four arms. ‘There are, therefore, twenty arms 

in this species and twenty ambulacral openings to the vault. 
‘ There are three plates in each regular interradial area, one mod- 

erately large followed by two smaller ones. The azygous area is 
subovate in outline and contains eight plates. The first one is in 

line with the first primary radials and narrower and longer than 
either of them. It is followed by three plates in the second range 

and three in the third range, the middle and higher one of which 
is truncated by a small plate that extends to the top of the calyx 
and unites with the plates of the vault. 

The vault is convex and twice as large as the calyx, most tumid 
opposite the azygous side. ‘There are three large, convex plates 
over each ambulacral area, one over the place where each pair of 

ambulacral furrows unite and the other over the point where they 
all come together. ‘There are also four or more large, convex 
plates near the base of the proboscis on the side opposite the azy- 
gous area. The interradial areas are slightly depressed and covy- 

. 
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ered with smaller polygonal plates. Most of the sutures being 
destroyed in our specimen, these plates are not indicated in the 

illustrations. The vault is broken in our specimen so as to show 

no part of the subcentral proboscis. Two pores penetrate the 

vault between each pair of arms, which gives to this species 

twenty of these so-called ovarian apertures. 

This species is distinguished by its general form, flattened calyx, 

ovate azygous area connected with the vault, regular distribution 

of large convex plates on the vault, and twenty arms. It cannot 

be mistaken for any species heretofore described. 

Found in the St. Louis Group, in Washington county, Indiana, 

and now in the collection of Wm. F. E. Gurley. 

BATOCRINUS BURKETI, nl. Sp. 

Plate II, Fig. 9, showing column, calyx and arms, azygous view. 

This species is rather above medium size and is founded on a 
single fine specimen on a slab. Of course, it does not disclose the 
entire calyx and as the arms are preserved the vault cannot be 
seen. The calyx is nearly twice as wide as high, and subhemi- 

spherical. Though somewhat lobed in the superior part there are 
no radial ridges or proper evidences of surface ornamentation. 

The column is round, med:um size, and composed, within an inch 

of the calyx, of rather thick plates, every alternate one projecting 
beyond the other; but farther removed from the calyx, the pro- 

jecting plates are at irregular distances from each other as shown 
in the illustration. 

Basals form a low hexagonal cup, more than one-half wider than 
the diameter of the column and bearing a small rim or truncated 

bottom which contains the concave depression for the insertion of 

the column. First primary radials large, a little wider than high, 
three hexagonal, two heptagonal. Second primary radials rather 

large and about one-half wider than high. Third primary radials 
differ greatly in size, and part are pentagonal and others hexagonal. 

The one on the left of the azygous area is only a little larger 
than the second primary radial, pentagonal, axillary and bears on 

one side three secondary radials, and on the other which adjoins 

the azygous area one secondary radial which is axillary and sup- 

ports on each upper sloping side two tertiary radials. The arms 
then bifurecate on the third plate, which gives to this ray six 

arms. The third primary radial on the mght of the azygous area 
is hexagonal, axillary and bears on the side adjoining the azygous 
area two secondary radials, and on the distal side two secondary 



20 

radials, the second one of which is axillary and bears upon each 
superior side one tertiary radial. The arms then bifurcate on the 
third plate, which gives to this ray six arms. It will be noticed 
that these rays are quite different and yet result in producing 
the same number of arms. The lateral rays, as far as they can 

be seen, on our specimen, appear to be constructed in the same 

manner as the two above described. The ray opposite the azygous 
side may have the same number of arms and it may have two 
less. We can see seventeen arms, the others are covered. The 

species, therefore, as near as can be ascertained has either twenty- 
eight or thirty arms. The arms are large, long, and composed of 

a double series of small interlocking plates, that bear long pin- 

nules. 

The regular interradial area on the left of the azygous side is 
elongated, extends to the vault and contains five plates. The first 

is medium size and rests between the superior sloping sides of 

two first primary radials; it is followed by two somewhat smaller 
plates in the second range, and these by one of about the same 
size in the third range, and this by an elongated plate in the 

fourth range, that separates the arm-bearing plates of the calyx 
and unites with the plates of the vault. No other regular area 

can be described from our specimen. The azygous area is elongate, 

subovate and contains nine or more plates. The first plate is in 
- line with the first primary radials and quite as large. It is fol- 

lowed by three plates in the second rauge, and these by three in 

- the third range, and these by two plates in the fourth range that 
separate the arm-bearing plates, and one of which unites with the 

plates of the vault. | 

This species will be distinguished by its smooth calyx, slightly 

lobed by the projecting radial series at the summit of the calyx, 

and depressed interradials, that separate the arm-bearing plates; 
by the shape of the regular and azygous areas and the number of 
plates which they contain, and their connection with the plates of 

the vault, which is so exceedingly rare in this genus; and by the 

structure of the radial series and number of arms. We know of 

no species with which it is necessary to make a comparison, or 
for which it might be mistaken. 

Found by Mr. N. K. Burket, in the Keokuk Group, at Hamilton, 
Illinois, and now in the collection of Wm. F. E. Gurley. 
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BATOCRINUS LABELLUM, Nl. Sp. 

Plate 2, Fig. 10, azygous side; Fig. 11, basal view; Fig. 12, 

summit view. 

This species is medium size, depressed, biturbinate or resembling 

in outline a double convex lens. Calyx and vault subequal. 
Calyx saucer-shaped, about two and a half times as wide as high. 

Plates convex or transversely ridged, by being beveled toward the 

sutures, which are remarkably well defined. Ambulacral openings 

directed upwards at an angle of twenty degrees and not visible in 

- a basal view. 
The basals extend a little beyond the column and form a sub- 

hexagonal band around the superior end of it, with a concave de- 
pression radiately furrowed for its attachment, and in thig respect, 
resembles Batocrinus arcula. First primary radials short, two or 

three times as wide as long, three hexagonal, two heptagonal. 

Second primary radials short, about twice as wide as long, quad- 
rangular. Third primary radials a little larger than the second, 
three pentagonal, two hexagonal, axillary, and in four of the rays 

supporting upon each upper sloping side two secondary radials, 

the second one of which is axillary and bears upon each superior 

sloping side three tertiary radials which gives to each of these 
rays four arms. In the ray opposite the azygous area the third 

primary radial bears upon each upper side four secondary radials 

which gives to this ray two arms. There are, therefore, eighteen 
arms in this species and eighteen ambulacral openings to the 

vault. 
There are three plates in each of three regular interradial areas, 

one large plate followed by two small ones. In the other area 
there are four plates, one large plate followed by two small ones 

in the second range and these by one in the third range. The 
azygous area is sub-ovate, in outline, and contains eight plates. 
The first is in line with the first primary radials and of about the 

same size. It is followed by three plates in the second range, and 

these by three plates in third range, above which, a single plate 

separates the first tertiary radials, while the second tertiary radials 
unite over its superior angle. 

The vault is about the same size as the calyx and very much 
like it in outline. It is covered with numerous, tumid, polygonal 
plates, each of which beara a central node. There are two pores 
that penetrate the vault between each pair of arms or eighteen 
of these so-called ovarian apertures in the species. 
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This species is distinguished, by its general form; by the beveled 

plates of the calyx; by the azygous area and eighteen arms. There 

is no species with which it is necessary to make any comparison. 

Found in Keokuk Group, in Washington county, Indiana, and 
now in the collection of Wm.°F. E. Gurley. 

ACTINOCRINUS BOTRUOSUS, Nn. Sp. 

Plate 2, Fig. 1, azygous side; Fig. 2, opposite side of the same 
specimen. 

Species robust, above medium size. Calyx nearly as long as 
wide. Radial series prominent and inter-radial areas depressed so 
as to give it an obpyramidal fourm or sub-pentagonal outline to a 

transverse section. Plates thick, tumid, and each one bears a cen- 

tral node, which, on the larger piates, is elongated transversely. 

The rays are abruptly expanded above the third primary radials, 

leaving the inter-radial areas depressed, thus forming projecting 
clusters of each of the five radial series and directing the ambulacral 
openings nearly horizontally. The sutures are interrupted by 
radiating sculptures, that are so short that the sutures appear as 
if pitted. 

Basals a little wider than high, very thick, contracted in 

the middle and at the upper part so as to leave an expanded rim 

projecting much beyond and below the point of attachment with 

the column and having widely gaping sutures below so that the 

calyx will stand on the projecting and contracted ends of the basal 

plates. Column round, radiately furrowed, and having a diameter 

a little more than one-third the greatest diameter of the expanded 

basals. First primary radials large, rather longer than wide, three 
hexagonal and two heptagonal. Second primary radials wider than 

high, hexagonal, and more than half as large as the first. Third 

primary radials as large a3 the second, heptagonal, and support- 
ing upon each of the superior sides a single secondary radial which 
is axillary, and supports upon each of its superior sides two ter- 

tiary radials, the last of which is axillary and supports the free 

arms, in all the rays that are preserved to show that extent of 

development in our specimen, though some of the rays do not 

preserve the first arm plates. If the arms are alike, therefore, in 

these four rays there are eight to each one. In the ray opposite 

the azygous area, on one side of the third primary radial, there is 
a single secondary plate, which is axillary and supports on each 
upper side two tertiary radials, and on the other side there are 
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three secondary radials, beyond which our specimen is not pre- 
served. If the last secondary and tertiary radials are axillary, 
there are six arms in this series. By this arrangement, if the 

arms are uniform, there are thirty-eight arms to this species. But, 

we cannot be certain that all the arms are double, as we know in 

some instances in other species such is not the case. The greater 
probability is, however, that they are uniform and that the species 
possesses thirty-eight arms. The ambulacral openings come to- 
gether on the first tertiary radial, and hence, if the projecting 
radial series were broken away, at this place, there would appear 

to be only nineteen ambulacral openings to the vault. There are 
no inter-secondary or inter-tertiary radials. | 

The first regular interradial is smaller than a second primary 
radial. It is followed by two smaller plates in the second range, 

and these by three smaller plates in the third range, which sepa- 
rate the lower part of the first secondary radials. Above this 

point there is some difference in the areas, and the plates are 
small and thrown out of any definite arrangement by being con- 

tinued up the sides of the projecting arm series as well as cov- 

ering the depressed interradial area and graduating into the 
plates of the vault without any line separating the plates of the 

calyx from those of the vault. In one of the areas there are in 
the fourth irregular rangs four plates and in another area there 

are five, these separate the first tertiary radials. The first plate 
in the azyzons area is smaller than a first primary radial and in 

line with them. It is followed by two plates, in the second range, 

each of which is nearly as large as a first regular interradial, and 

these are followed by a range of three plates which are some- 

what smaller and separate the third primary radials. There are 

four plates in the fourth range and above this range the plates, 
in our specimen, are covered with the matrix so as to obscure 

the sutures, but the area above this does not seem to be differ- 

ent from the regular areas. 

The vault is convex and covered with large polygonal plates 
over the ambulacral areas, each one of which is possessed of a 

large ventricose central node, while the interradial areas are 
abruptly sunken and covered with small plane plates. The pro- 
boscis appears to have been quite small and central though 

broken away from our specimen. The ventricose vault plates in 
this species are much like they are in Actinocrinus monticulif- 

erus and the swelling may be due more or less to silicification. 
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This species is distinguished by its general form and structure 

from aljl others that have been described and it does not seem 
that a comparison with any of them will aid in distinguishing it. 

Found by Prof. A. G. Wetherby, in the Keokuk Group of Ten- 
nessee, and now in the collection of Wm. F. E. Gurley. 

SACCOCRINUS UMBROSUS, N. sp. 

Plate II, Fig. 13, lateral view, with azygous area on the right; 

Fig. 14, lateral view, with azygous area on the 
left, same specimen. 

Species large. Calyx urn-shaped below, but spreading at the 
top, so as to resemble a Sérotocrinus, and which suggested the 
specific name. Only part of the spreading top is preserved in 

our specimen, but enough to show it is much wider than the 

height of the calyx. Plates thick and tumid. Sutures deep and 
beveled. Surface ornamentation, if any, destroyed and also the 
plates of the vault in our specimen. 

Basals one-half wider than high, very thick, stand upright and 

form a hexagon two and a half times wider than the diameter of 
the column. The basals extend below the point of attachment 

with the co'umn in the form of cuneate ends with widely gaping 

sutures below, so that the calyx will stand on the sharp and con- 
tracted edges of the basal plates. The calyx rapidly expands in 
rounded outline from the basals to the second primary radials. 
First primary radials large, of unequal size, width about one- 

fourth greater than the height, three hexagonal, two heptagonal. 

Second primary radials about one-third the size of the first, 

quadrangular and nearly square. Third primary radials a little 

larger than the second, three hexagonal, two pentagonal, axillary, 

and support on each upper sloping side one or more secondary 
radials, the last of which is axillary and supports tertiary radials, 

and in some of the rays, at least, there are quaternary radials. 

All of the rays in our specimen are injured at some point above 

the first secondary radials, so that no single ray can be com- 
pletely described. 

The first plate in each regular interradial area is large, and in 

the first area on the left, as shown by figure 13, there are only 

three plates, one following the other. In one of the other areas 
there appears to be only two, but this appearance may be due to 
an injury that exists above the second plate. In the azygous 
area there are nine plates, in subovate outline, that appear to fill 

this area, but there is a large plate above these that does not 
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seem to belong to the radial series, and hence there is doubt about 
the area. The first plate is in line with the first primary radials 
and of about the same size. It is followed in the second range 
by three large plates, and these, in the third range, by three 

smaller plates, and above these there are two still smaller plates 
that. belong to this area. 

This species is so different from any other that has been de- 

scribed, in the part preserved, that no comparison with any of 
them will throw any light upon it. 

Found in the Niagara Group at St. Paul, Indiana, and now in 

the collection of Wm. F. E. Gurley. 

ERETMOCRINUS COMMENDABILIS, Nn. Sp. 

Plate II, Fig. 15, a specimen showing .part of calyx, arms and 
column, azygous area on the right. 

Species large. Calyx twice as wide as high, depressed in the 
interradial areas and somewhat lobed in the superior part, broadly 

truncated below. Plates moderately convex and granular, sutures 

distict and more or less beveled. Column large and composed of 
thick plates that are beveled externally, and alternately project one 
beveled edge beyond the other. Columnar canal large and nearly 

round. Basals short, truncated below and expanded to a thin 

edge, irregularly hexagonal, in outline, and having a width twice 

the diameter of the column. First primary radials‘a little wider 

than high, three hexagonal and two heptagonal. Second primary 

radials short, more than twice as wide as high, quadrangular. 

Third primary radials a little larger than the second, pentagonal, 

axillary, and support on each superior sloping side two secondary 

radial-. The secondary radials are larger than the second and 

third primrry radials, the second one is axillary and supports on 

each superior sloping side two tertiary radials. This arrangement 

gives to the species twenty arms. This is upon the assumption 

that the arm opposite the azygous area is like the three that are 
shown in the specimen, it being possible that it has only two 

arms. There are three single short plates in the commencement 

of each arm, these are followed by a double series of interlocking 

plates that are deeper than wide but which gradually widen, until 

at the distance of an inch and three-quarters from the calyx an 

arm is three times as wide as deep. 

In the only regular area shown in our specimen there are two 

plates, one quite large followed by another half its size. The 

first azygous plate is in line with the first primary radials and of 
—t 
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about the same size. .It is followed by three large plates and 
above these there are either one or two plates, that extend to the 

top of the calyx and connect with the plates of the vault. 
This species is distinguished by its general form, depressed in- 

terradial areas, lobed extention at the arm bases, by the plates of 

the azygous and regular areas, and otherwise. It is atypical Hret- 

mocrinus and the question now arises whether or not it can be 

distinguished from Batocrinus. The expanded basal plates is cer- 

tainly not a generic character in Actinocrinus or Batocrinus, it is 
not peculiar to Hretmocrinus. Can it be, that taken in connection 
with the coarse and expanded arms, it becomes of generic value ? 

We think not. The column is larger than is usual in Batocrinus, 

but that is certainly not a generic character. The form of the 

calyx and arrangement of the plates is the same as in Batocrinus. 

The only distinguishing difference left between Hretmocrinus and 
Batocrinus is to be found in the expansion of the arms. We be-— 

lieve that, in no instance, can this be of generic importance and, 

therefore, think that Hretmocrinus is separated from Bactocrinus 

by specific differences only. A mere combination of specific dif- 
ferences, which, if applied to its full extent, to Batocrinus, would 

subdivide the genus into many genera. We have, however, re- 

tained the name Hretmocrinus, from deference to the opinion of 
others, and provisionally, because it may be a convenient division 

of Batocrinus. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

AGARICOCRINUS PROFUNDUS, Nl. Sp. 

Plate 8, Fig. 1, basal view; Fig. 2, summit view; Fig. 3, azygous 
view of a smaller specimen. 

Species large and preserving all the characters ascribed to it in 

numerous specimens. Calyx deep, hemispherical, outline subpen- 

tagonal. Plates within the concavity below the third radials, plane 

and smooth, and those from the third radials outward very tumid. 

The abrupt change from plane to tumid plates forms a rim within 
the concavity. 

Basals small and entirely hidden by the column. First primary 

radials large, length about equaling the greatest width, a small 

part abruptly bent into the columnar concavity, three hexagonal 
two heptagonal. Second primary radials large and nearly square. 

Third primary radials larger than the second and about as large 
as the first, very tumid, pentagonal, axillary, and in three of the 
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rays support on each upper sloping side three secondary radials, 
which gives to each of these rays two arms. In each ray adjoin- 
ing the azygous area there is on each superior sloping side of the 

third primary radial a single secondary radial, which is axillary 
and supports on each side three tertiary radials, which gives to 

each of these rays four arms. Theye are, therefore, fourteen arms 

in this species. The calyx is much more protuberant at the ends 
of the radial series adjoining the azygous area than elsewhere, by 

reason of the increased number of radial plates. The arms are 

composed of a double series of short plates, from the commence- 
ment united by the usual zigzag suture. 

There is a single long twelve sided plate in each regular inter- 

radial area. It rests between the superior sloping sides of the 
first primary radials, where it is concave, to conform with the 

other plates adjoining. It then curves over the summit of the 

calyx, where it is very tumid and separates the primary, secondary 

and tertiary radials and unites with two plates belonging to the 

vault. There are four plates in the azygous area. The first one 

is in line with the first primary radials and slightly longer and 

narrower than either of them. It is followed by three plates, the 
middle one of which is narrow within the concavity of the calyx, 

but gradually expands as it curves over toward the vault and be- 
comes wider than the lateral plates at its union with the three 

plates belonging to the vault. The lateral plates are wide within 

the concavity of the calyx and very tumid where they curve over 

toward the vault, but become narrow and flattened where they 

unite with the plates of the vault. 

The vault is highly convex, and interradial areas concave. There 
is a large, tumid plate at the apex of this vault, which is sur- 

rounded by six large, convex plates and from two to four small 
plates in the azygous area. In some of our specimens there are 
only two of these plates at the top of the azygous area, that sep- 

arate it from the summit plate, as shown in figure 2, and in others 

there are four, which is the case in the specimen illustrated by 
figure 3, but they are hidden from view, in the illustration, because 

of the prominence of the azygous swelling. A row of large tumid 

plates covers each ambulacral area from the summit to the arms 

and there are two of these plates at the base of the arms in each of 

the four armed series. It would seem that the ambulacral canals 

are covered with large plates where they unite in each radial 
series. The plates in the interradial areas are flattened or con- 

cave and more or less elongated. The azygous area is very wide 
and bears an elongated, more or less elliptical, bulbous promi- 
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nence, in the upper part, which has an elongated azygous opening. 
The plates covering the azygous area and bulbous prominence are 

polygonal, variable in size, and flattened or concave. 
This species is distinguished from all others, heretofore describ- 

ed, by the character of the regular interradials and azygous 
plates, by the azygous area, and by having fourteen arms. After 

having examined several hundred specimens belonging to this 
genus, we believe that the number of arms do not vary within 
the proper limits of aspecies, and hence the number of arms may 

always be regarded as of specific importance. Other specific char- 
acters will always be found in the interradial and azygous plates, 

belonging to the calyx, but differences in the interradial plates 
belonging to the vault will be found in the same species. There 
is no increase in the number of plates belonging to the calyx, 

with increase of size, in the same species; but there may be an 

increase, in the number of plates, in the vault, within the proper 
limits of a species. 

This magnificient species was found by Prof. A. G. Wetherby, 
in the Keokuk Group, in Tennessee, and is now in the collection 

of Wm. F. E. Gurley. 

AGARICOCRINUS TUGURIUM, Nl. Sp. 

Plate III, Fig. 4, basal wiew; Fig. 5, summit view; Mig. 6, 
azygous view of the same specimen. 

Species very large, subpentagonal in outline. Calyx broadly con- 

cave centrally and rounding up to the arms and having a fanciful 

resemblance to a hut, which suggested the specific name. The 
plates of the calyx are concave or flattened, and are in striking 

contrast with the tumid plates, in the species last described. 

Basals small and entirely hidden by the column. First primary 
radials wider than long, a small part abruptly bent into the 

columnar concavity, three hexagonal, two heptagonal. Second 

primary radials one-fouth wider than long, quadrangular. Third 
primary radials very large, even larger than the first, pentagonal, 

axillary and in three of the rays, support on each upper sloping 

side three secondary radials, which gives to each of these three 
rays two arms. In each ray adjoining the azygous area, there is 

on one superior sloping ‘side of the third primary radial, three 
secondary radials, and, on the other, a single secondary radial, 

which is axillary, and supports on each upper side two tertiary 
radials, which gives to each of these rays three arms. There are, 

therefore, twelve arms in this species. The calyx is more protub- 
erant, at the ends of the radials adjoining the azygous area, than 
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elsewhere, by reason of the increased number of radial plates. 
The arms are composed of a double series of short plates, from 

the commencement, united by the usual zigzag suture. 

There is s single, long, twelve sided plate, in each regular inter- 
radial area. It rests between the superior sloping sides of the 

first primary radials, curves over the summit of the calyx sepa- 

rating the primary, secondary and tertiary radials, and unites with 

two plates belonging to the vault. There are four plates in the 

azygous area. The first one is, in the lower half, in line with the 

first primary radials, but it is more than twice as long as a pri- 
mary radial and curves over the calyx so as to be visible, in a 

side view, as shown in figure 6. It is followed by a short plate 
that unites with two plates belonging to the vault. There is a 

plate, on each side of the first and second plate above described, 
that rests upon one superior sloping side of a first primary ra- 
dial, is of about the same size as a regular interradial, has nine 

sides, and curves over and unites with two plates belonging to 

the vault. Each of these plates abuts one side against the primary, 

secondary and tertiary plates and the other against the first and 
second azygous plates. 

The vault is subpyramidal and flattened or slightly concave in 
the interradial areas. There is a very large, tumid plate at the 

apex of the vault, which is surrounded by six large, convex plates 

and one narrow elongated plate, in the azygous area. At least, 

there is only one plate at the top of the azygous area in the speci- 

men being described, which may be seen in figure 5. There is a 

single, very large, tumid plate over the lower part of three of the 

ambulacral areas, and two over the lower part of the other two 

areas. ‘These large plates cover the ambulacral canals, where they 
unite, in each radial series. All other plates in the vault are 

smaller than those described, but they vary much in size; some 

are convex, others flat, and others concave. Those in the inter- 

radial areas are not numerous and are generally elongated. The 

azygous area is almost wholly taken up with a remarkable bulb- 

ous, elliptical prominence that bears the azygous opening. The 
plates in this area are rather large, generally, and conform to the 
surface elevations and depressions. | 

This sp2cies is distinguished from al] others heretofore described 
by the characters of the regular interradials and azygous plates, 

‘by the azygous area and bulbous prominence and by having twelve 
- arms. Many other differences might be pointed out, but we deem 

_ these characters amply sufficient. We might begin to compare it 
with Agaricocrinus profundus, by saying that the calyx is pro- 
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portionally higher and the vault proportionally lower and so on, 

but the species are so different from each other that they never, 
even in fragments, can be mistaken for each other, and no light 
would be thrown upon them by pursuing the comparison. And 

so it will be found by comparing it with any other defined species. 

Found by Prof. A. G. Wetherby, in the Keokuk Group, in 

Brown county, Kentucky, and now in the collection of Wm. F. E. 

Gurley. 

AGARICOCRINUS ARCULA, Nn. Sp. 

Plate IIIf, Fig. 7, basal view of a large specimen; Fig. 8, sum- 

mit view of a small specimen; azygous view of the same. 

Species medium size and preserving all the characters ascribed 

to it, in numerous specimens. Calyx deep, subconical; outline, sub- 

pentagonal. All of the plates of the calyx are flattened or con- 
cave, and conform to the outline of the calyx, none of them are 

convex. 

Basals small, entirely hidden bv the column, that is, they form 
a little cup which is filled by the column, while the first primary 
radials rest upon the top of the cup. First primary radials rather 

ionger than wide, a small part abruptly bent into the columnar 

coneavity, three hexagonal, two heptagonal. Second primary 

radials somewhat irregular in outline, quadrangular, and fully as 

long as wide. Third primary radials larger than either the first 

or second, three hexagonai, two pentagonal, axillary, and support 

on each superior sloping side two secondary radials, which gives 

to this species ten arms. The arms are composed of a double 
series of short plates, from the commencement, united by the 

usual zigzag suture. 

There are three plates in each regular interradial area. The 

first is an elongated octagonal plate that rests between the supe- 
rior sloping sides of the first primary radials and separates the 
second and third primary radials and is followed by two narrow 

elongated plates that separate, in part, the third primary radials, 

and both secondary radials and unite with two plates belonging to 

the vault. There are seven plates, in the azygous area. The first 

one is in line with the first primary radials, but somewhat longer 

* and narrower. It is followed by three plates, that separate the 

primary and first secondary plates, and are of nearly the same 
size. The third range consists of three plates, the middle one of 

which is the widest, that separate the second secondary radials 

and unite with the plates of the vault. 
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The vault is subpyramidal and flattened in the interradial areas. 
There is a large tumid plate, at the apex of the vault, which is 
surrounded by six large convex plates and three small plates, at 
the top of the azygous area. There is a single large tumid plate 
over the lower part of each ambulacral area. These large plates 
cover the ambulacral canals, where they unite, in each radial 

series. All other plates in the vault are smaller than those de- 

scribed, polygonal, vary much in size, some are convex but they 

are generally flat. The azygous area is covered with numerous 
small plates, is longitudinally convex centrally and has an azygous 
opening in the superior part of the central elevation. 

This species is distinguished from all others heretofore described 
by the number and form of the regular interradials, by the num- 

ber and form of the azygous plates and by having ten arms. 

Other differences are conspicuous when it is compared with other 
ten-armed species. 

Found by Prof. A. G. Wetherby, in the Keokuk Group, in Ten- 
nessee, and now in the collection of Wm. F. E. Gurley. 

CYLICOCRINUS (?) INDIANENSIS, n. sp. 

Plate 1V, Fig. 20, basal view; Fig. 21, azygous side; Fig. 22, 
opposite view. 

There is doubt about the generic reference of this species, but, 
notwithstanding the wide variation from the type species, in the 

absence of a knowledge of the vault, we have concluded so to refer 

it, rather than to coin a new generic name. ‘The calyx is broadly 

rounded below and slightly constricted toward the top, though 

somewhat semi-elliptical, in outline. Width about one and a half 

times the height. Plates convex and more or less nodose. Column 
small and round. | 

Basals three, equal, and forming an hexagonal disc having three 

re-entering angles and having a width from three to four times 

the diameter of the column. Each basal plate bears two spines 
that are directed downward around the column, and, upon the 
apices of which, the calyx will stand. The first primary radials 

are very large, a little wider than high, three hexagonal, two hep- 

tagonal. Second primary radials quadrangular and more than 

twice as wide as high. Third primary radials about the same 

size as the second, pentagonal, axillary and support on each upper 

sloping side the secondary radials. Our specimen preserves only 

one secondary radial in each series, but, as it does not show an 

ambulacral notch, it 1s believed there are two and that the second 
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one bears the free arms. Evidently there were only ten arms in 

this species. 

There are three plates in each regular interradial area, one large 

plate foilowed by two small ones that are bent inward and evi- 

dently unite with the plates of the vault, though none of the 

_ vault is preserved in our specimen. The first plate is larger than 

the second and third primary radials together, but only about 

two-thirds as large as a first primary radial. The first azygous 

plate is in line with the first primary radials, and slightly longer 

and narrower. It is followed by three plates in the second range 

and four in the third range, beyond which our specimen is not 

preserved. 

Found in the Niagara Group, at St. Paul, Indiana, and now in 

the collection of Wm. F. E. Gurley. 

FamiLty PLATYCRINID. 

PLATYCRINUS VASCELLUM, DN. Sp. 

Plate II, Fig. 16, basal view; Mig. 17, azygous side view; Fig. 

18, summit view of the same specimen. 

Species medium size. Calyx broadly rounded below, somewhat 

half globular in form and about twice as wide as high. Surface 

covered with nodes. Sutures beveled. Column small. 

_ The basals form a pentagonal disc, having a width equal to 

about three times the diameter of the column. The cicatrix for 

the attachment of the column slightly concave. The small basal 

bears three nodes and the larger basals four or five each, as they 

are, in part, broken, as shown in figure 16, it is not clear whether 

they had four or five. The calyx will stand on the points of 

these nodes. First radials slightly wider than high, expand up- 

ward, moderately convex toward the articulating scar, three 

heptagonal, two hexagonal. The articulating scar for the second 

radial is a little more than one-third of the width of the plate, 

from each side of which the plate slopes to the suture. Each 

plate is ornamented with nine nodes arranged as follows: Two 

lines of three nodes each radiate from wvelow the middle part of 

the second radial to the inferior lateral angles of the plate, one 

node is in the middle of the lower part of the plate, and there is 

one near each of the superior lateral angles of the plate. The 

second radial is very thin, triangular, directed horizontally, axil- 
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lary and supports upon its outer sloping sides the free arms. 

There are, therefore, ten arms in this species. The arms are 

small and the first plates are directed horizontally. 

Interradials large, convex and each one bears. a central node. 

Vault slightly convex and covered with rather large, polygonal, 

convex plates, each one of which bears a central node. The 

azygous orifice is submarginal, surrounded by seven plates, the 

larger one of which stands nearly upright on the edge of the 

azygous interradial. 

This species is distinguished by the surface ornamentation, large, 

convex, nodose inter-radials, and position and character of the 

azygous orifice, and small, horizontally directed second radials, and 

ten arms. | i 

Found by Prof. A. G. Wetherby, in the Keokuk Group, in 

Tennessee, and now in the collection of Wm. F. E. Gurley. 

MACROSTYLOCRINUS INDIANENSIS, 0. sp. 

Plate ITL., Fig. 23, side view. 

Calyx semi-elliptical in outline. Sutures beveled. Surface sculp- 

tured in longitudinal and transverse lines, depending on the shape 

of the plate, but not radiately sculptured from a central point on 

any of the plates. 

Basals three, one about half the size of either of the others, 

and together forming a little cup, that bears a very small cicatrix 

at the base for the attachment of a very small column. First 

radials large, about as wide as high, three heptagonal and two 

hexagonal. Second radials very small, short, quadrangular, about 

three times as wide as high. Second and third radials together 

about half as large as the first. Third radials about the same 

size as the second, pentagonal, axillary, and bearing upon each 

upper sloping side a single secondary radial. We have three 

specimens belonging to this species and none of them have more 

than a single secondary radial and that appears to have supported 

an arm, thongh no part of an arm is preserved on either of the 

specimens, neither is any part of the vault. The species evidently 

possessed only ten arms. 

The first inter-radial is a narrow, elongated plate, resting be- 

tween the lateral sides of the first radials and extending as high 

5 
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as the third radial. It is presumed that it was followed by two 

small plates, but they are not preserved in either of our specimens. 

This species is so different from all the species heretofore 

described that even a fragment of it can be distinguished, and no 

comparison, therefore, with either of them is necessary. 

Found in the Niagara Group, at St. Paul, Indiana, and now in 

the collection of Wm. F. E. Gurley. 

Famity RHODOCRINIDA. 

ARCHHOCRINUS KNOXENSIS, Nn. Sp. 

Plate IIT, ig. 10, basal mew; Wig. 11, azyoousmews Migs a 2. 
summit view, the matrix covers the sutures of some of the plates. 

Species rather large. Calyx bowl-shaped, subpentagonal in out- 

line, about one-half wider than high. Radial ridges not defined. 

Plates highly convex and each one bearing a central node and 

some of the largest plates bearing two or three nodes. Sutures 

beveled. Surface granular. Columnar cavity rather small and 

subpentagonal in outline. | 

Basals small and hidden by the column. They form a small 

eup which is filled with the end of the column, and on the top of 

which the subradials rest. Subradials large, longer than wide, 

abruptly bent into the columnar cavity and upward between the 

under sloping sides of the first radials. The azygous subradial is 

octagonal, the others heptagonal, by reason of three -plates in the 

azygous area touching the subradial, while only two touch it in 

the other areas. The summit is not truncated in the regular 

areas and only minutely in.the azygous area. The first primary 

radials are smaller than the subradials, about as high as wide; 

each one is heptagonal. The inferior angle is sunk in a pit 

formed by it and the adjacent lateral angles of the subradials. 

Second primary radials more than half as large as the first, three 

heptagonal and two hexagonal, each one wider than long. Third 

primary radials very small, of unequal size, generally about one- 

third as large as the second primary radials, one hexagonal, the 

others pentagonal, axillary, and support on each upper sloping 

side two small secondary radials. There are, therefore, ten arms 

in this species and ten ambulacral openings to the vault. There 

are no intersecondary radials. 
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In each regular interradial area there is a large central plate, 

which is surrounded in some areas by seven plates, and, in other 

areas, by eight plates, and above these there are three or four 

plates that may be said to belong to the calyx, but they graduate 

into the plates of the vault without any distinct line of separation. 

In fact, the area is continuous with the vault. The azygous in- 

terradius differs from the other areas only in being a little wider 

and containing a few more plates. The central plate is some- 

what larger than in the other areas and slightly truncates the 

subradial, and is surrounded with eight other small plates. On 

each superior lateral side of the ring thus formed by the eight 

plates, there are four plates, and above these there or three or 

four plates that may be said to belong to the calyx, but they 

graduate into the plates of the vault without any line of sep- 

aration. 

The vault is moderately convex over the ambulacral canals and 

slightly depressed in the interradial areas. It is covered with 

rather large polygonal plates, each of which bears a central node. 

Part of the matrix is on the summit of our specimen so as to 

present the delineation of all the plates, as may be seen in the 

illustrations. ‘T'here is a small subcentral proboscis. 

This species is distinguished by its interradial areas alone from 

all other described species. Indeed, it is quite peculiar in many 

respects, and no comparison is necessary with any that has been 

‘ described. 

Found by Prof. A. G. Wetherby, in the Trenton Group, in Knox 

county, Tennessee, and now in the collection of Wm. F. E. Gur- 

ley. 

GILBERTSOCRINUS GREENEI, n. Sp. 

Plate III, Fig. 13, basal view; Fig. 14, side view; Fig. 15, sum- 

mit of the same specimen, part of the vault is broken 

away and two pieces are chipped from the base. 

Calyx broadly truncated at the base and summit, subpentagonal 

in transverse section, constricted below the arms, height and width 

subequal. Radial ridges rounded. Spines on the first radials 

directed downward at an angle of forty-five degrees, and base de- 

pressed so the calyx will rest on the points of these spines. The 

first interradials are also spine-bearing and all other plates slightly 

convex. Column round and pierced by a cinque foil canal. 
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Basal plates depressed, anchylosed and form a pentagonal disc 

about two and a half times as wide as the diameter of the column. 

Subradials a little the largest plates in the calyx, hexagonal, with- 

out reference to any division of the basal disc, length and width 

nearly the same, almost wholly within the basal concavity, not 

visible in a side view. First radials slightly smaller than the sub- 

radials, heptagonal, a little wider than long, rest on the outer rim 

of the truncated base of the calyx, and each one bears a short 

central spine, which, by reason of the position of the plate, is 

directed downward at an angle of about forty-five degrees. Second 

primary radial smaller than the first, longer than wide, hexagonal, 

inferior lateral sides the longest, most convex in the central part. 

Third primary radials very little smaller than the second and a 

little less convex, length and width subequal, part of them hep- 

tagonal, others hexagonal, and support on each superior sloping 

side two secondary radials, and in one ray shown in our specimen 

there are three secondary radials. The secondary radials are sub- 

equal in size and somewhat smaller than the third primary radials. 

The last secondary radials bear the cicatrix for the support of the 

arms, at the top of which there is an ambulacral orifice. There 

are, therefore, ten arms and ten ambulacral openings to the vault 

in this species. 

There are three intersecondary plates in each. area, one fol- 

lowed by two, which unite with the plates of the vault, without 

any distinct line of separation. These two plates, at their inferior 

ends, separate the superior ends of the second secondary radials, 

and their superior ends separate the ambulacral orifices, and 

interlock with the plates of the vault. 

There are only two regular interradial areas completely pre- 

served in our specimen and each of these contains thirteen plates. 

The first plate is a little smaller than a first primary radial, hexag- 

onal, rather, wider than long, broadly truncates a subradial, bears 

a short central spine, and is followed by three plates in the sec- 

ond range. There are also three plates in the third range and 

above these there are three ranges of two plates each, the last 

two of which are surmounted with two plates belonging to the 

under side of the so-called pseudo-brachial appendages. 
The vault is nearly flat, gently convex over the ambulacral 

areas and slightly depressed, in the interradial areas, until the 

depression is cut short by the so-called pseudo-ambulacral append- 
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ages. The vault is covered with small polygonal plates. The 

azygous opening is not preserved in our specimen. The words 
‘“nseudo-ambulacral appendages” are quite erroneous, when applied 

to this species or to the genus to which it properly belongs. If 

we now turn our attention to the vault, which is well shown in 

the illustration, we see the ambulacral areas, the ambulacral 

openings, and the plates in the intersecondary areas connecting 

with the vault, as the same parts may be seen in other genera. 

The depressions in the interradial areas are the same. In other 

genera we have two orifices and sometimes four, six, or eight 

penetrating the vault between the arms, which have been sup- 

posed by some to be ovarian apertures, and this view is supported 

by the established fact from numerous observations, that they are 

excurrent orifices. They are the same in the species under con- 

sideration, the difference being, that in this species, small plates 

covering these “ovarian apertures” are continued so as to cut off 

the interradial depressions, and present the ends of the canals 

upon the outer edge or beyond the outer edge of the plates of the 

calyx, while in other genera and species the “ovarian apertures” 

are confined to the plates of the vault, and open gutters lead 

from them across the plates to the outer margin of the plates of 

the calyx. The structure of these orifices we have fully defined 

in various species of Dolalocrinus and Batocrinus, and very 

clearly they are not “pseudo-ambulacral appendages” in those gen- 

era, and for the same reason, we think, they are not in the spe- 

cies before us. | ; 

This species is congeneric with the species first described by 

Hall as Trematocrinus spinigerus and subsequently referred by 

him to Gilbertsocrinus, and later referred to Gilbertsocrinus by 

Whitfield. It is not a Goniasteroidocrinus, and if belonging to 

any defined genus, it is to Gilbertsocrinus. We have no speci- 

mens belonging to the type of Guilbertsocrinus for comparison, 

and the definitions and illustrations by English authors are very 

obscure and unsatisfactory. It is very plain, however, that Gil- 

bertsocrinus and Goniasteroidocrinus are distinct genera, and 

that our species is nearer Gilbertsocrinus than Goniasteroidocri- 

nus. It is quite probable that Gilbertsocrinus is confined to the 

subcarboniferous rocks of Europe, and is not an American genus, 

and that Gilbertsocrinus spinigerus and the two species described 

in this Bulletin belong to an undefined Devonian genus. We are 
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not willing, however, to propose a new generic name until some 

author shall properly define Gilbertsocrinus or until we may have 

an opportunity to examine a specimen belonging to the type 

species in order to be assured that two genera are, in fact, in- 

cluded under one name. We use the name Gilbertsocrinus, there- 

fore, provisionally. 

This species, when compared with G. spinigerus, differs, in hay- 

ing two plates in the second intersecondary range instead of one, 

in having two plates in each of the three superior ranges in the 

regular interradial areas instead of only one in part of them, in 

the form of the third primary radials, in having a spine on the 

first interradial plate, and in other peculiarities that distinguish 

species. 

Found in the Hamilton Group near Charleston, Indiana, and 

now in the collection of Wm. F. E. Gurley. The specific name is 

in honor of its discoverer, Prof. G. K. Greene, the well known 

collector at New Albany, Indiana. 3 

GILBERTSOCRINUS INDIANENSIS, n. Sp. 

Plate III, Fig. 16, basal view of a specimen preserving some com- 

plete spines; Fig. 17, basal view of another specimen; Figs. 18 

and 19, lateral views of same; Fig. 20, basal view of a 

small specimen probably belonging to the same 

species; Fig. 21, summit view of same; 

Fig. 22, lateral view of the same 

specimen with inter- 

radial plates an- 

chylosed. 

Calyx truncated at the base and summit, subpentagonal, in 

transverse section, broadly constricted below the arms, height and 

width subequal. Radial ridges angular. Very long spines on the 

first and second radials and also on the first interradials. Basal 

cavity broad and deep. Column round and pierced by a cinque- 

foil vanal. When compared with Gilbertsocrinus greenei, in the 

above particulars, it will be found to have more angular radial 

ridges, longer spines, deeper basal concavity, and spines on the 

second radials that do not exist in that species. In the latter re- 

spect it agrees with Gilbertsocrinus spinigerus, but not in the other 

respects. 
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Basal plates very much depressed, anchylosed, and form a pen- 

tagonal disc, less than twice as wide as the diameter of the col- 

umn. Subradials, the largest plates in the calyx, hexagonal, longer 

than wide, almost wholly within the basal concavity, and not vis- 

ible in a side view. First radials rather smaller than the subradials, 

heptagonal, about as wide as long, rest on the outer rim of the 

truncated base of the calyx, and each one bears a long, slender, 

central spine, which, by reason of the position of the plate, is 

directed downward, at an angle of from thirty to forty-five degrees, 

and on the points of which the calyx may be made to stand. 

Second primary radials smaller than the first, longer than wide, 

hexagonal, inferior lateral the longest and each one bears a long 

central spine directed horizontally. Third primary radials less 

than half the size of the second, and longer than wide. This is as 

far as the plates are preserved in the two larger specimens, which 

we have illustrated, and that far they seem to agree with the 

smaller specimen. The interradial areas to this height appear to 

‘agree substantially with G. greenei. ‘Two of the interradial areas 

are like the one represented in Figure 18 and three of them are 

lke the one represented in Figure 19. From this point to the 

summit we will look at the small specimen and note how it differs 

from G. greener. The plates in the intersecondary and interradial 

areas are anchylosed, but the intersecondary areas are proportion- 

ally longer and the interradial areas shorter, and hence, it would 

appear, that there are more plates in the intersecondary areas in 

this species than in G. greenei, but this is estimating on space, 

and if we could see the plates, their size might govern instead of ° 

space. 

The vault, however, is quite different in this species from what 

it is in G. greener. The vault is covered, in this species, by 

minute, almost granular convex plates, which gives it quite a dif- 

ferent aspect. Although the specimen is much smaller, the plates 

are at least fifty per cent. more numerous, in this species than in 

that. The interradial areas are much more depressed and the 

ovarian canals (if it be proper to call them by that name) project 

much farther beyond the margin of the calyx, in this species than 

they do in G. greenei, and they are proportionally larger, and 

occupy more space between the ambulacral openings. The vault 

of our specimen preserves part of -the azygous apertures which 
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is located on an ovate elevation. The vault of this species is alto- 

gether different from that in Gilbertsocrinus spinigerus so that no 

comparison with if is necessary. 

Found in the Hamilton group, at Charleston, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

Famity TAXOCRINID/. 

ONYCHOCRINUS PULASKIENSIS, Nl. sp. 

Plate IV, Fig. 1, view opposite the azygous side, with four und 
one-third inches of the column; Fig. 2, azygous side of the 

same specimen without the column, the specimen 
is compressed antero-posteriorly which 

makes the head appear too wide. 

Species large and robust. Calyx very low, saucer-shaped. Plates 

finely granular. Sutures distinct. Column very large and within 

sixth-tenths of an inch of the calyx, tapering and composed of very 

thin plates, but below that composed of thick plates, some thicker 

than others and projecting beyond them, but not regularly alter- 

nating at all times, though becoming more regular in this respect 

an inch or two below the calyx. It is somewhat elliptical and 

pierced by a long-rayed stellate canal. 
Basals covered by the column. Subradials very short and supe- 

rior angles obtuse. Primary radials four in each ray and differing 

but little in size, the first and fourth are the longer and subequal. 

Each one is wider than high and the third one is nearly twice as 

wide as high. The sutures are transverse. The fourth plate in 

each ray is axillary and supports the second series of radials, the 

plates of which are very long, quite as long as those in the first 

series, excepting the first and fourth. In one of the rays of our 

specimen, seven of the plates are preserved as shown in figure l, 

and a small armlet is thrown off from the fifth plate. 

One interradial is preserved in three of the areas, and there 

may not have been any more, except in the azygous area, where 

there were evidently several small plates, in addition to the one 

preserved. 

There is no described species for which this one might be mis- 

taken and hence there is no necessity for drawing comparisons. 

Found by Prof. A. G. Wetherby in the Kaskaskia Group, in 

Pulaski county, Kentucky, and now in the collection of Wm. F. 

E. Gurley. 
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TAXOCRINUS WETHERBY], 0D. sp. 

Plate 1V, Fig. 3, basal view, azygous side down; Fig. 4, view 

opposite the azygous side; Hig. 5, summit view of 

same specimen, having the ends of the 

arms obscured by the matrix. 

This species is founded upon two specimens presenting the same 

general characters, shown by the illustrations, and while the first 

impression may be, that they are compressed longitudinally, yet a 

close examination does not reveal any displaced plates, and the 

rugular infolding of the arms leads to the conclusion, that they 

are very little, if any, out of their normal condition. That being 

true, the calyx is very short and broadly expanded. The radial 

ridges are rounded and the interradial areas flattened or depress- 

. ed, giving a pentagonal outline to the calyx as seen from below, 

but a rounded outline when the infolded arms are seen from above. 

The surface of the plates is finely granular and the sutures are 

distinct. 

Basals covered by the column. Subradials very short and su- 

perior angles obtuse. Primary radials four, in each ray, broadly 

rounded and differing very little in size. The sutures are trans- 

verse without any overlapping. The fourth plate in each ray is 

axillary and supports upon each superior sloping side two second- 

ary radials. The secondary radials are only a little smaller than 

the primary. The second secondary radials are axillary and the 

proximal sides, in each radial series, support two tertiary radials, 

the last of which are axillary and support a quaternary series of 

plates above which rays again divide, the distal sides support four 

tertiary radials the last of which are axillary and above which the 

radial rays again divide. The above method of division is with- 

out variation, in the specimen, illustrated, except in one instance, 

where a third tertiary radial is axillary instead of the second 

plate. In the other specimen there are more bifurcations on the 

third tertiary radial in the distal series than there are on the 

fourth. If there are any more divisions than those mentioned, 

they are covered by the matrix. By the divisions above men- 

tioned there are fourteen arms to each ray or seventy arms in the 

species, and the differences in the rays commence in the tertiary 

radials, above which, radial differences are not of specific impor- 

tance. 

=o 
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The plates, in the regular interradial areas, are of almost uni- 

form size. In the best preserved areas there is one plate in the 

first range, two in the second, three in the third and four in the 

fourth, but in one of the areas there are only three plates, in the 

fourth range. The fourth range curves in toward the vault and 

it would seem, therefore, to be the last range properly belonging 

to the calyx. There is one plate in each intersecondary radial 

area, which will necessarily give the vault a pentagonal outline, 

notwithstanding its rounded appearance when we look at the in- 

folded arms. The only plates preserved in the azygous area be- 

long to the small column of hexagonal plates on one side of the 

area. An examination of the primary radial plates and appear- 

ance of the specimens lead to the conclusion that this area is de- 

pressed and quite different from the other areas in all respects. 

This species is so different from all others that no comparison - 

with any of them is necessary to distinguish it, beside it is the 

first time a species belonging to this genus has been described 

from rocks of the age of the Kaskaskia Group. 

Found by Prof. A. G. Wetherby, in whose honor we have 

named the species, in the Kaskaskia Group, in Pulaski county, 

Kentucky, and now in the collection of Wm. F. E. Gurley. 

EMPEROCRINUS, 0. gen. 

[ Ety. emperos, deformed; krinon, lily. | 

This genus is proposed to receive species that have three 

basals, five subradials and regular interradials, but do not belong 

to any of the described genera in the family Taxocrinide. Basals 

three, of unequal size. Subradials five, three heptagonal, two 

hexagonal. Primary radials two in each ray. Regular interra- 

dials one or more in each area. Azygous plates two or more. 

The radial system is altogether different from that belonging to 

any other genus, in the family Taxocrinide, but the whole struct- 

ure is fundamentally different, in all other respects, from all 

other families of crinoids and hence the genus is placed here, at 

least, provisionally. Type Emperocrinus indianensis. 
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EMPEROCRINUS INDIANENSIS, n. Sp. 

Plate IV, Fig. 16, basal view; Fig. 17, azygous side view of the same 

specimen, the plates on the vault are covered with the matrix. 

Calyx very low, saucer-shaped, truncated at the base or flat- 

tened over the basal and subradial area, subpentagonal in outline. 

Plates smooth or granular. Column round. Columnar canal 

cinque foil. 

Basals consist of two plates of equal size and one much 

smaller; together they form a flat pentagonal disc, which is al- 

most covered by the end of the column. Subradials are of about 

equal size, nearly as long as wide, three heptagonal, two hexag- 

onal. First primary radials larger than the subradials, pentag- 

onal, having two inferior sloping sides that rest between the 

sloping sides of the subradials, abutting laterally upon the inter- 

radials and being truncated entirely across the superior end. 

Second primary radials of almost exactly the same size as the 

first, but a little wider and turn the sloping sides in the opposite 

direction, pentagonal, axillary, and support on the superior slop- 

ing sides two secondary radials. This gives to the species ten 

arms and ten ambulacral openings to the vault. The arms are di- 

rected almost horizontally, but no part of them is preserved in 

our specimen. 

There are three regular interradials in each area. The first one 

truneates a subradial and separates the first and second primary 

radials. It is followed by two plates that separate the first sec- 

ondary radials and curve over and unite with the plates of the 

vault. The azygous area is wider than the regular areas and con- 

tains four plates. The first one is larger than a first regular in- 

terradial, truncates a subradial and separates the first and second 

primary radials. It is followed by three plates in the second 

range that unite with the plates of the vault. 

The vault in our specimen is covered with the lime stone 

matrix, so that the plates cannot be distinguished. 

Found in the Niagara Group at St. Paul, Indiana, and now in 

the collection of Wm. F. E. Gurley. | 
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Famity PTEROTOCRINIDZ. 

PTEROTOCRINUS WETHERBYI, Nn. Sp. 

Plate JV, Fig. 6, azygous side of an almost perfect specimen 

except the interbrachial plates are broken off; Fig. 7, 

basal view of another specimen, azygous side down, 

and having the interbrachials broken: Fig. 8, 

summit view of the same showing the small 

plates at the apex. of the vault; Fig. 

9, view of another specimen with 

the arms broken off so as to 

show the furrowed vault 

and sides of interbra- 

chials that are some- 

what broken. 

Species medium size. Calyx low, saucer-shaped, between two 

and three times as wide as high, broadly constricted in the re- 

gion of the primary radials. Surface finely granular. Column 

small, round, deeply inserted and having a very minute central 

canal. 

Basals two, each pentagonal, by reason of being slightly trun- 

cated, at one angle, by the azygous plate, and together, forming a 

low, subpentagonal cup, notched at one angle, by the azygous 

plate, and having a deep central depression for the insertion of 

the column, which has a diameter equal to about one-fourth the 

width of the basal pentagon. The columnar cavity is funnel- 

shaped and has a rather sharp or angular rim. First primary 

radials of unequal size and by reason of the truncation of two of 

them by the azygous plate very unlike in outline. They are from 

three to four times as wide as long, three heptagonal and two 

hexagonal. Second primary radials small triangular plates resting 

on the middle part of the straight upper face of the first radials 

and each occupying from one-fourth to one-fifth of the width of 

the superior face of a first radial and supporting on each sloping 

lateral side part of a first secondary radial. There is only a sin- 

gle secondary radial in each series and it is more than twice as 

wide as high, irregularly pentagonal, and rests its part upon the 

first primary radial but rarely if ever extends to the superior lat- 

eral angle of it, and bears upon the superior side a tertiary series 
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and upon the superior lateral side part of another tertiary 

series of plates. Prof. Meek called the tertiary radials in this genus 

brachials, but we prefer to call them the tertiary radials, because 

they rest, in part, upon the first primary radials as well as upon 

the secondary radials and constitute part of the calyx. In some 

rays there are three tertiary radials entering into and forming part 

of the calyx and in other rays there are four, and these are fol- 

lowed by the free arms. In the series resting in part on the first 

primary radials there are usually four tertiary radials, and in the 

series resting upon the secondary radials there are three tertiary 

radials. The first four or five plates of the free arms are very 

short and transverse and above these the arms are composed of a 

double series of interlocking plates. Hach plate bears a small 

pinnule. The arms gradually taper and are depressed, convex or 

somewhat flattened externally. There are twenty arms, four be- 

tween interradials, and they infold at the top leaving the apex of 

the vault uncovered and the interradials extended above them. 

The azygous plate is quadrangular, the shorter and lower lateral. 

sides rest in a notch at the angle of the pentagon formed by the 

basal plates, while the longer convex sides truncate the inferior 

lateral angles of the two first primary radials. The interradials, 

or interbrachials, as they are usually called, consist of five plates 

which divide the arms into clusters of four each. They are leaf- 

like expansions, each of which rests in a broad, deep, angular fur- 

row in the vault, and projects half its width beyond and above 

the arms, where it is thin and knife-like. The thicker part of 

each plate is within the outer margin of the infolded arms, and 

the shape of the furrow into which the interradial is inserted may 

be seen in figure 9, though a small piece of the interradial is 

remaining in the lower part of the furrow. 

The vault is pyramidal and fluted or furrowed and covered with 

large plates. In the lower part of the vault the plates are sharply 

angular in the middle part and separated by a suture in the bot- 

tom of the furrows, but higher up there are two angular ridges 

on a plate, separated by a flattened space, at the bottom of the 

furrow, without a suture. This arrangement breaks the continua- 

tion of the sutures and of course strengthens the vault. The apex 

of the vault is small and covered with quite small plates. A 

Platyceras or other Gastropod could not attach to this summit on 

account of the projecting knife-like edges of the interradials. 
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This species is so different from all others that no comparison 

with any of them is necessary to distinguish it. 

Found by Prof. A. G. Wetherby, in whose honor we have pro- 

posed the specific name, in the Kaskaskia Group, in Pulaski 

county, Kentucky, and now in the collection of Wm. F. E. Gur- 

ley. | 

Famity POTERIOCRINIDA. 

POTERIOCRINUS VAGULUS, N. Sp. 

Plate 4, Fig. 10, azygous side on the left; Fig. 11, opposite view 
of same specimen. 

Species medium size, robust, arms coarse, calyx obconoidal, 

truncated below, about as long as wide; sutures distinct; surface 

granular. Column large, tapering from the calyx, and composed 

of moderately thick plates. Columnar canal ‘small. 

Basals rather large, longer than wide and forming an obpyra- 

midal cup. Superior angles obtuse. Subradials rather longer 

than wide, four hexagonal, one heptagonal. First radials wider 

than long and truncated the entire width above. Second radials 

shorter than the first and truncated the entire width above, at 

which point the five arms seem to have become free without the 

usual gaping sutures or other special provisions for a free move- 

ment. Above the second radials the arms continue without any 

apparent decrease in diameter to the first and probably the only 

bifurcation. This takes place on the eighth plate in the arm on 

the left of the azygous area, on the sixth plate in one of the lateral 

arms and in the arm opposite the azygous area the eighth plate is 

cuneiform, not axillary, and beyond this it is not preserved in our 

specimen. The other two arms are not preserved in our specimen 

as high as the place of bifurcation. Probably, the arm opposite 

the azygous area remains single and the two arms not preserved 

divide as in the first two above described. Two of the arms are 

preserved as high as the twelfth plate above the first bifurcation 

without any evidence of another division. It, therefore, appears 

that only four arms divide and that this species possesses five 

arms in the lower part and nine in the upper part. The arms 

are composed of short, cuneiform plates, and are round externally, 

showing three-fourths of the circumferance, which necessarily 

leaves the arm furrows very narrow. 
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The first azygous plate is large, longer than wide, hexagonal, 

truncates a subradial, and extends as high as the second radial. 

Beyond this neither the azygous area or the proboscis is _pre- 

served, in our specimen, but there are numerous scattering plates 

belonging to the proboscis which are transversely serrated. 

This species is so different from all others that have been 

described that no comparison is necessary with any of them to 

distinguish it. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group, in 

Pulaski county, Kentucky, and now in the collection of Wm. F. E. 

Gurley. 

ZERCRINUS PULASKIENSIS, n. sp. 

Plate 4, Fig. 12, azygous side; Fig. 13, opposite view. 

Species below medium size, subcylindrical, constricted above the 

calyx, truncated below and slowly tapering at the superior end. 

Calyx very low, broadly truncated and depressed below. Surface 

smooth or finely granular. Column very small and round. 

Basals deeply sunken so as to be hidden by the column. Sub- 

radials longer than wide, and curve into the basal concavity and 

upward at about the middle part, which is gently rounded, so as 

to show the superior ends in a side view. First radials about 

one and a half times as wide as high, pentagonal, truncated the 

entire width above, and separated from the second plates, which 

belong to the free arms by a gaping suture. Second plates or 

first arm plates longer than the first radials, nearly as high as 

wide, constricted in the middle part, and truncated the entire 

width above in a line more or less inclined for the support of the 

second arm plate, which is short and cuneiform. There are, there- 

fore, only five arms in this species. The arms are robust, sub- 

fusiform and composed of a single series of short, cuneiform 

plates. The pinnules are short and strong. 

The first azygous plate is much smaller than the second, and is 

embraced between a subradial and the first radial on the right, 

without extending to the second subradial as is usual in this 

genus. The second azygous plate is longer than wide, truncates 

a subradial and curves in toward the vault so as to extend very 

slightly beyond the single first radial on the left. The third 

_azygous plate rests upon the first and curves in upon the vault 

at the top of the first radial. The fourth azygous plate truncates 
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the second. What appears to be part of the top of the proboscis 

may be seen at the summit of our specimen, but it is too im- 

perfect for description. 

This small species is peculiar and so different from all hereto- 

fore described that the five arms alone will always identify it. 

Found by Prof. A. G. Wetherby in the Kaskaskia Group, in 

Pulaski county, Kentucky, and now in the collection of Wm. F. 

EK. Gurley. 

ZEACRINUS DURABILIS, 0. sp. 

Plate 4, Fig. 14, azygous side; Fig. 15, opposite view. 

This species is founded upon two specimens, in about an equal 

state of preservation, but the one illustrated is one-half larger 

than the other. The species is small and short, subovate in out- 

line, being truncated at the base, subfusiform in the middle, and 

tapering toward the summit. 

Calyx very low, rounded and depressed below. Plates convex; 

sutures distinct. Surface granular. Column small and round. 

Basals sunken so as to be hidden by the column. Subradials 

longer than wide but hardly visible in a side view. First radials 

about one and a half times as wide as high, pentagonal, truncated 

the entire width above, and separated from the second radials by 

a gaping suture. Second radials longer and larger than the first, 

about one-half wider than high, rounded externally, pentagonal, 

and support upon each superior sloping side the secondary radials 

or free arms. In each ray adjoining the azygous area, there is a 

single, long, secondary plate, on the distal side of the second 

primary plate, that is axillary and supports an arm upon each 

superior side, while an arm arises directly from the proximal side 

of each second primary radial. This arrangement gives to each 

of these rays three arms. The lateral rays are constructed in the 

same way and each bears three arms. In the ray opposite the 

azygous area there are only two arms which are supported on 

the upper sloping sides of the second primary radial. The 

species, therefore, has fourteen arms. The arms are short, small, 

regularly taper, and are composed of small cuneiform plates. The 
pinnules are short. 

The first azygous plate is narrow, elongated, pentagonal, rests 

between two subradials and the first radial on the right, and abuts 

upon the second and third interradials. - The second azygous plate 
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is larger than the first, hexagonal, truncates a subradial, and ad- 

joins the first radial and part of the second radial on the left, and 

the first and third azygous plates on the right, and is truncated 

by the fourth azygous plate. The third azygous plate is shorter 

than the second, hexagonal, truncates the first azygous plate, and 

adjoins the first and second radials on the right, and the second 

and third azygous plates on the left, and supports the fifth 

azygous plate. The fourth azygous plate extends slightly above 

the second radial on the left, and the fifth azygous plate some- 

what more above the second radial on the right, and the alternate 

arrangement of the plates continues until the area is lost in the 

proboscis. 

This species is distinguished by its short ovate form and by 

having fourteen arms as well as by less important characters. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group in 

Pulaski County, Kentucky, and now in the collection of Wm. F. 

EK. Gurley. 

BARYCRINUS WASHINGTONENSIS, N. sp. 

Plate IV, Fig. 18, azygous side, there is one too many brachials 
in the ray on the left; Fig. 19, opposite view. 

Species robust, medium size. Calyx higher upon the azygous 

side than upon the other, somewhat bowl-shaped. one-half wider 

than high on the azygous side, and nearly twice as wide as high 

on the opposite side. Plates thick, very tumid in the central part, 

and having a broadly rounded ridge extending to each adjoining 

plate, thus giving the calyx a radiately sculptured aspect without 

depressions at the angles of the plates. 

Basal plates form a pentagonal disc nearly one-half wider than 

the diameter of the column, and show the radiating surface ridges 

even on the narrow area surrounding the column. Subradials 

large, somewhat unequal in size, about as wide as high, four hex- 

agonal, one heptagonal. First radials of unequal size, much wider 

than high. Facets for the reception of the second radials con- 

cave, directed somewhat outward and not extending quite to the 

superior lateral angles. Second radials very thin and rounded 

externally. ‘Third radials a little longer than the second, axillary, 

and support upon each upper sloping side strong arms. ‘The sec- 

ond and third radials above described are usually called brachials. 

The ray on the left of figure 13 there shows thres brachials, but 

—T 
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the artist mistook a slight displacement filled with stone for a 

plate, and there should have been only two brachials in the figure. 

There are, therefore, ten arms in this species, two from each ray. 

They are composed of long, rounded cuneiform plates that bear 

numerous armlets. In the lower part of the arms every third 

plate bears an armlet, but higher up every second or alternate 

plate bears an armlet. The armlets are composed of short plates 

and look like small arms. 

First azygous plate is quadrangular, broadly truncated, a sub- 

radial separates two first radials and rapidly expands to the sum- 

mit of the calyx. The other azygous plates, vault and proboscis 

are not preserved in our specimen. 

This species is readily distinguished from B. formosus by the 

surface ornamentation and absence of pits at the angles of the 

plates, as well as by comparison of the specific details. It is 

still farther removed from SBarycrinus blairt and Barycrinus 

boonvillensis, and need not be compared with any other described 

species, as there is none for which it might be mistaken. 

Found in the Keokuk Group in Washington County, Indiana, 

and now in the collection of Wm. F. E. Gurley. 

Famity DOLATOCRINID. 

DOLATOCRINUS CORPOROSUS, Nn. Sp. 

Plate V,- Ig. 1, basal; views ig 2; summit view, the sutures 

between the plates being too obscure to illustrate; Fig. 3, 

azygous side of the same specimen. 

Species large. Calyx subhemispheroidal, broadly truncated, at the 

base, and constricted below the arm bases. Radial ridges mere 

rounded elevations across the plates which are interrupted by cen- 

tral nodes. Surface ornamented with numerous radiating ridges 

that do not coalesce in the centers of the plates. Column large, 

round and having a remarkably large, cinque-foil canal. 

Basal plates hidden by the column and a rounded rim that sur- 

rounds it, on the basals and at the commencement of the first 

primary radials. First primary radials wider than long and of 

unequal size, two of them, on the azygous side, being larger than 

the others, as shown in the upper part of figure 1. Second primary 

radials large, about one-half wider than long, quadrangular, sides 
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nearly parallel. Third primary radials rather longer and wider 

than the second, pentagonal, axillary and bear upon each supe- 

rior sloping side a single secondary radial. The secondary radials 

are of unequal size, part heptagonal and part hexagonal, and bear 

upon each superior sloping side four tertiary radials. The first 

tertiary radials are moderately large, the others are quite short. 

There are, therefore, twenty arms and twenty ambulacral openings 

to the vault in this species. There are no intersecondary or inter- 

tertiary plates. : 

The first interradials are very large plates and have nine sides. 

They are followed in the second range, by a single plate, which 

is about half or less than half the size of the first. In some of 

the areas, there are two plates and in others three plates, in the 

third range, that connect with the plates of the vault. The azy- 

gous area is wider than either of the regular areas and the first 

plate is the largest in the calyx and has eleven sides. The addi- 

tional sides are produced by abutting against the first tertiary rad- 

ials, which the first plate in the regular areas does not reach. It 

is followed in the second range by a single plate larger than the 

second plate in the regular areas. There are three plates in the 

third range that unite with the plates of the vault. 

The vault is moderately convex over the ambulacral areas and 

depressed in the interradial areas, most depressed in the azygous 

area. Most of the sutures between the plates of the vault are 

destroyed, in our specimen, but where the plates can _ be distin- 

guished, they are large. The proboscis seems’ to be complete, in 

our specimen, and, as may be seen in the illustrations, the plates 

are merely elevated around a subcentral azygous opening. There 

is a minute orifice on each side of each arm base, which we sup- 

pose represent the ovarian apertures, but they are so small for so 

large a specimen that we suppose the silicification has partly 

closed them. They are not down in the interradial areas, as in 

other species, but are differently located. 

The general form, surface ornamentation, interradial and azy- 

gous areas and twenty arms will readily distinguish this species 

from all others that have been described. It is a marked and 

beautiful species. 

Found in the Hamilton Group, at Charlestown, Indiana, and 

now in the collection of Wm. F. E. Gurley. 
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DOLATOCRINUS HAMMELLI, ni. Sp. 

Plate V, Fig. 4, basal view, the rim around the cavity is a little 

out of shape in the specimen, and 1s subpentagonal in- 

stead of hexagonal; Fig. 5, side view; Fig. 6, 

summit view of the same specimen. 

Species medium size. The specimen illustrated is the smallest 

of six before us, but the largest is not more than one-fourth more 

in diameter. Calyx low, basin-shaped, specially expanded at the 

arms, from three and a half to four and a half times as wide as 

high, deeply and broadly concave below, the depression extending 

to the third radials. Columnar pit funnel-shaped, and bounded 

externally by a pentagonal, raised ridge running from a tubercle 

in the middle of the superior part of each first radial plate to the 
next adjoining. Radial ridges merely sharp elevations crossing 

the plates and interrupted by sharp nodes at the center of each 

plate. Surface radiately sculptured. Column round, inserted into 

the cup formed by the basal plates, and having a cinque. Foil 

columnar canal. 

Basal plates form a round cup so deeply inserted in the calyx 

that it rises, in some specimens, higher than the calyx, and ends 

in the cavity of the vault. The mouth of the cup is one-third 

wider than the diameter of the column. First primary radials as 

wide as high, smooth below the pentagonal rim and _ tubercles 

from which the radial ridges arise, slightly sculptured above. 

Second primary redials twice as wide as high, slightly expanding 

above and quadrangular. Third primary radials expanding up- 

ward to the lateral angles, longer than thé second, pentagonal, 

and supporting, in one ray upon each upper sloping side, a single 

secondary radial, which is axillary, and supports upon each upper 

sloping side two tertiary radials, which gives to this ray four 

arms. In each of the other four rays the third primary radial 

bears upon one upper sloping side three secondary radials, and 

upon the other a single secondary radial, which is axillary and 

bears upon each upper sloping side two tertiary radials, which 

gives to each of these rays three arms. There are, therefore, six- 

teen arms and sixteen ambulacral openings to the vault in this 

species. . 

The fir:t regular interradials are elongated, nine-sided plates, 

peculiarly sculptured, by having one deep longitudinal furrow in 

the upper part. They are followed in the second range by a sin- 
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gle plate, and above this there are two small plates that unite 

with the p!ates of the vault. The azygous area is a little larger 

than a regular interradial area and the plates are larger, other- 

wise it appears to be the same. 

The vault is convex, most tumid on the azygous side, and bears 

a subcentral proboscis. The plates are large and most elongated 

in the interradial areas. The proboscis is evidently nearly com- 

plete in the specimen illustrated. It may have had another small 

row of plates at the top surrounding the azygous orifice. There 

are two elongated “ovarian apertures” with furrows prolonged 

across the top of the calyx in each interradial area, and two sep- 

arating the arms in each of the five rays, which gives to this 

species twenty of these apertures. They are large and in striking 

contrast with the small ones in Dolatocrinus corporosus, shown 

in figure 2. 

This species is distinguished by its general form, surface orna- 

mentation and sixteen arms. | 

Found in the Hamilton Group at Charlestown, Indiana, and now 

in the collection of J. F. Hammell at Madison, Indiana, in whose 

honor we have proposed the specific name, and it is also in the 

collection of Wm. F. E. Gurley. 

DOLATOCRINUS VASCULUM, 0. Sp. 

Plate V, Fig. 7, basal view; Fig. 8, summit view, part of the 

vault broken away and showing the columuar canal 

at the end of the basal plates; Fig. 9, 

azygous side view. 

Species large. Calyx broadly truncated and concave below, the 

concavity embracing the first primary radials, and subcylindrical 

above. All the plates are ventricose or subspinous and finely fur- 

rowed, radiately toward the margins. The surface ornamentation 

resembles that on Dolatocrinus amplus, but is more delicate, and 

the nodes more pointed. 

Basals deeply sunken in the concavity and forming a pentag- 

onal rim nearly twice as wide as the diameter of the column. 

First primary radials wider than long and each having a trans- 

verse obtuse node on the superior third. The two on the azygous 

side are the larger. Second primary radials quadrangular, about 

twice as wide as high and each bearing a transverse central node. 
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Third primary radials expand to the superior lateral angles, lon- 

ger than the second, wider than high, pentagonal, axillary, and 

bear upon each superior sloping side in three of the rays a sin- 

gle secondary radial, which is axillary and bears upon each upper 

sloping side four tertiary radials. This gives to each of these rays 

four arms. In the two rays opposite the azygous area on one of 

the superior sides of each of the third primary radials there are 

four secondary radials, and on the other a single secondary radial, 

which is axillary and bears upon each upper sloping side four 

tertiary radials, which gives to each of these two rays three arms. 

There are, therefore, eighteen arms in this species and eighteen 

ambulacral openings to the vault. 

The first interradial is very Jarge, has nine sides and is broadly 

truncated for the second interradial.. The second interradial is 

less than half as large as the first. In three of the areas it is 

followed by two plates in the third range and one in the fourth, 

and in one of the areas, by a single plate in the third range and 

two in the fourth. The azygous area is a little larger than the 

others, has one plate in the first range, one in the second, three 

in the third and two in the fourth. 

The vault is convex and moderately depressed in the interradial 

areas. The sutures are not shown in our specimen, and part of 

the vault is not preserved. There are two “ovarian apertures” be- 

tween each of the arms which gives to the species thirty-six of 

these orifices. Those in the interradial areas are evidently larger 

than the others. 

This species is distinguished by its surface ornamentation, in- 

terradial and azygous plates, and by having eighteen arms. These 

characters will readily separate it from all others that have been 

described. 

Found in the Hamilton Group, at Charlestown, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS EXORNATUS, Nl. Sp. 

Plate V, Fig. 10, basal view; Fig. 11, azygous side on the left; 

Fig. 12, summit view. 

Species below medium size. Calyx truncated below and expand- 

ing to the arm, giving it a bowl shape. Radial ridges rounded 

and composed almost wholly of elongated nodes in the centray 

part of the plates. The surface of the plates is radiately sculp- 
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tured in fascicles of fine lines from the central nodes, which 

makes the ornamentation complicated and beautiful. Column 

large, round, and has a large cinque-foil canal. 

Basals form a flat, pentagonal disc only a little larger than the 

diameter of the column. First primary radials wider than long, 

and the calyx will rest upon the central nodes. Second primary 

radials about one-half wider than long, quadrangular. Third 

primary radials, expand to the superior lateral angles, a little wider 

than long, pentagonal, axillary, and bear upon each superior slop- 

ing side, in four of the rays a single secondary radial, which is 

axillary and bears upon each upper sloping side two tertiary 

radials, which gives to each of these rays four arms. In one of 

the lateral rays, one of the superior sides of the third primary 

radial bears three secondary radials, and the other a single second- 

ary radial, which is axillary and bears upon each upper sloping 

side two tertiary radials which gives to this ray three arms. 

There are, therefore, nineteen arms in this species and nineteen 

ambulacral openings to the vault. 

The first interradials are the largest plates in the calyx and 

are followed by a single plate except in the azygous area where 

there are two. 

The vault is convex over the ambulacral areas and sharply de- 

pressed in the interradial areas, and bears a subcentral azygous 

opening but slightly elevated above the central part of the vault. 

Only a few of the sutures could be distinguished, and they are 

shown, in the illustration in the azygous interradial depression. 

This is a very beautiful species and will be readily recognized 

by its general form, surface ornamentation and nineteen arms. 

Found in the Hamilton Group, in Charlestown, Indiana, and 

from the collection of Wm. F. E. Gurley. 

DOLATOCRINUS PULCHELLUS, Nl. Sp. 

Plate 5, Fig. 13, basal view; Fig. 14, side view; Fig. 15, summit 
7 view. 

Species below medium size. Calyx bowl-shaped, slightly con— 
tracted below the arms, truncated below and having a funnel- 

shaped basal concavity. Radial ridges small, sharply angular. 
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Each plate bears a Jong central node or spine, from the base of 

which, small lines radiate to the adjacent plates. Column small, 

round, and inserted in the cup formed by the basal plates. 

Basal plates form the lower part of the funnel-shaped basal 

concavity, and at the top have a diameter one-half greater than 

the diameter of the column. First primary radials wider than 

long, and bear a ridge extending from the superior middle part of 

one to the superior middle part of the adjacent ones so as to form 

a pentagonal rim to the funnel-shaped basal concavity and on 

which the ealyx will rest. The radial ridges arise from the angles 

of this pentagon. Second primary radials a little wider than high, 

quadrangular, sides parallel. Third primary radials about the 

same size as the second, pentagonal, axillary and support on each 

upper sloping side two tertiary radials. This gives to the species 

ten arms, which are composed of a single series of plates. 

The first interradials are the largest plates in the body. They 

are followed by a single plate in each area; about one-third as 

large as the first, which unites with two plates belonging to the 

vault. In the azygous interradius the second plate unites with 

three plates belonging to the vault, which is the only difference 

between the interradial areas. 

The vault is convex over the ambulacral furrows and abruptly 

depressed in the interradial areas, and bears a short central pro- 

bosis. The vault is covered by two circles of large plates, the 

inner circle has seven plates, and within it there is an extra plate 

and then four plates stand upright and form the probosis which 

bears the azygous opening. ‘There is an “ovarian aperture” on each 

side of the base of each arm, or twenty of these orifices in this 

species. It will be noticed that, in some species, these apertures 

are in the interradial areas, at some distance from the arms, 

while in this and some other species, they are not in the inter- 

radial depressions, but elevated and close to the ambulacral open- 

ings. 

This species is most nearly related to Dolatocrinus bulbaceus, 

but differs in the general form and surface ornamentation. This 

species has an azygous side and “ovarian apertures,’ while that 

species has neither. Four specimens belonging to this species 

possess the same characters, and differ only, in the fact, that the 

nodes or spines on some specimens are longer than on others. 
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The smallest specimen has only two-thirds the diameter of the one 

illustrated, and the largest spscimen has a diameter one-fifth 

greater than the one illustrated. 

Found in the Hamilton Group, at Charlestown, Indiana, and 

from the collection of Wm. F. E. Gurley. 

DOLATOCRINUS BELLULUS, D0. Sp. 

Plate V, Fig. 16, basal view; Fig. 17, azygous, side view; Fig. 

18, summit view. 

Species above medium size. Calyx hemisperical, broadly trun- 

cated below. Radial ridges consist of small round ridges crossing ~ 

the central part of the plates, and interrupted by prominent nodes 

in the center of each plate. Nodes larger and more or less trans- 

verse on the interradials. Surface ornamented by fascicles of 

lines radiating from the central nodes. Column large, round, and 

bearing a large cinque-foil columnar canal. 

Basal plates almost covered by the column, and bearing a small 

circular ridge around the facet for the attachment of the column. 

First primary radials wider than long, the two on the azygous 

side being la:ger than the others. Second primary radials about 

one-half wider than long, quadrangular. Third primary radials 

expand to the superior lateral angles, longer than the second, 

pentagonal, axillary, and in two of the rays each bears upon each 

superior sloping side a single secondary radial, which is axillary, 

and bears upon each superior sloping side two tertiary radials, 

_ which gives to each of these rays four arms. These two rays ad- 

join the azygous area. In each of the other three rays the third 

primary radial bears upon one sloping side three secondary 

radials, and upon the other one secondary radial, which is axillary 

and supports upon each upper sloping side two tertiary radials. 

This arrangement gives to each of these rays three arms. There 

are, therefore, seventeen arms and seventeen ambulacral openings 

to the vault in this species. 

The azygous area is like the others except a little larger. The 

first interradials are the largest plates in the calyx, have nine 

sides and are broadly truncated above for the second interradials. 

The second interradials are about half as large as the first, and 

are followed by a single plate in the third range, which unites 

with plates belonging to the vault, 

—8 
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The vault is convex, bears a small central proboscis, and is sub- 

stantially covered by three circles of large plates. Some of the 

sutures are anchylosed in the larger circle of plates, and hence 

they are not shown in the illustration. There are seven plates in 

the middle circle, and five at the base of the short central pro- 

boscis that contains the azygous opening. The surface of the 

plates is destroyed, but a node may be seen on each plate over 

the junction of the ambulacral canals. There is a small “ovarian 

aperture’ close to each side of each ambulacral opening, which 

gives to this species thirty-four of these openings. 

This.species is readily distinguished from all others by its gen- 

eral form, surface ornamentation, and seventeen arms. 

Found in the Hamilton Group, at Charlestown, Indiana, and 

from the collection of Wm. F. E. Gurley. 

Faminty CARYOCRINID . 

Faminy STRIBALOCYSTIDA. (2) 

STRIBALOCYSTITES SPHAROIDALIS, 0. Sp. 

Plate V, Fig. 19, anterior side; Fig. 20, basal view, plates injured 

a little where the column attached; Fig. 21, 

summit view. 

Body broadly obovate and expanded into an obtuse rim below 

the summit. Surface of the plates granular, those on the vault 

convex. Sutures beveled. 

Basais four, of unequal size, and forming an irregularly expanded 

cup with an hexagonal summit, and slightly re-entering angles at 

the sutures. Second series of plates expand to the upper third, 

where they are tumid and abruptly bent over toward the summit, 

two per:tagonal, two hexagonal and two heptagonal. The heptago- 

nal plates are the larger plates in this series. There are eight 

plates in the third series, of unequal size, and not in line by rea- 

son of curving over the large heptagonal plates in the second 

series. They are slightly convex and directed toward the summit 

of the body. Two of them adjoin the mouth which is surrounded 

by four plates. 

The entire summit is covered by seven plats, four of the larger 

of which occupy the central part of the summit, and there is one 

minute plate on one side of these and two small plates on the 
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other side. There are four orifices on the summit, one of which 

is as large as the mouth, and directly back of it, and surrounded 

by four plates, two of which belong to the third series of plates. 

The other two are smaller and each surrounded by three plates, 

the smallest passes between plates belonging to the summit, and 

the other is at an angle of two plates in the third range. One of 

the summit plates adjoining the mouth bears a prominent node. 

This species is so distinct from either of the others in form 

and surface ornamentation and in the summit plates that no com- 

parison with either is necessary to distinguish it. It will be ob- 

served, that the summit plates and orifices differ greatly in this 

genus, which reduces them to matters of specific importance only, 

The number of plates in each range below the summit agree with 

those in Caryocrinus. The pores in Caryocrinus may be of 

generic importance, but it is not likely that they are of family 

importance. Considering the fact that within the range of a genus 

the species vary among Cystideans more than elsewhere, and 

allowing like latitude, in the classification of the genera into fam- 

ilies, we may place the genus Stribalocystites in the family Cary- 

ocrinide. This view is strengthened by the fact that all the forms 

are from the same group of rocks. 

Found in the Niagara Group, at St. Paul, Indiana, and now in 

the collection of Wm. F. E. Gurley. 

CARYOCRINUS KENTUCKIENSIS, nl. Sp. 

Plate V, Fig. 22, anterior side; Fig. 23, posterio-lateral side; Fig. 
24, summit view. 

Species smali, subelliptical longitudinally. Plates more or less 

convex, and bearing a few very small pores. The pores are so 

small that they can only be seen by the aid of a magnifier, and 

hence are not shown in the illustrations. The surface of the plates 

is sculptured, but our specimen does not preserve these markings, 

so as to describe them. The sutures are beveled. The body is 

not coustricted below the arms, and is only truncated below to the 

extent of the diameter of the column. 

Basals form a low subhexagonal cup with a hexagonal summit, 

and slightly re-entering angles at the sutures. The base is con- 

cave for the attachment of the column, and bears a round orifice 

for the columnar canal. The plates in the second range are 
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longer than wide, and stand nearly upright, two pentagonal, two 

hexagonal and two heptagonal. The plates in the third range are 

about half the size of those in the second, and form an irregular 

range. They are of unequal size and shape, and surround an elon- 

gated, irregular, convex summit. 

The summit is covered by eighteen plates, fifteen of which are 

quite small and some of them minute. There are six small open- 

ings surrounding the summit beside the mouth. They are sup- 

posed to represent the places for the attachment of the arms, and 

adjoin the plates in the third range except one which seems to 

be separated by a minute plate. The arm openings are in three 

pairs. The mouth is surrounded by four plates, one of which be- 

longs to the third range. It will, therefore, be observed that the 

summit is covered with a number of small plates which are in no 

manner connected with the orifices, and which preserve no definite 

order of arrangement. The central one is surrounded with seven 

plates, and the other ten plates have no order of arrangement, as 

may be seen on figure 24. 

This species is so different from all others heretofore described 

that no comparison is necessary with any of them. It furnishes 

another illustration of the great diversity of forms belonging toa 

single genus among the Cystideans. 

Found in the Niagara Group, at Louisville, Kentucky, and now 

in the collection of Wm. F. E. Gurley. 

Famity PLEUROCYSTID A. 

PLEUROCYSTITES MERCERENSIS, 0. Sp. 

Plate V, Fig. 25, dorsal view slightly broken at the anterior end; 
Fig. 26, basal view of same. 

Body irregularly subovate, and irregularly concavo-convex. 

There are three plates on the dorsal side that do not extezd to 

the margin; each of these at the distal sides bears a_pectinated 

rhomb. The two anterior ones have the rhombs located near the 

superior lateral margins, and the posterior one has the rhomb 

near the column. The left anterior rhomb is the largest. They 

are all somewhat elongate ovate, and have their longer diameters 

directed toward a central point between them, and they are 

striated longitudinally so that the strizw are also directed in the 

same way. The plates are radiately sculptured from the rhombs, 



61 

but most of the striz are destroyed on our specimen. All other 

plates on the dorsal side curve over and cover part of the ventral 

side. The ventral side is concave, and possesses a large oval space 

covered with very numerous minute plates. The column is ellip- 

tical, and has its shorter diameter equal to the greatest thickness 

of the body. 

This species has one plate less in the first range than there is 

in P. squamosus, the species to which it would seem to be the 

nearest. The rhombs are different in form from those belonging 

to other species, and have their longer axes directed differently. 

There are minor differences that will distinguish it from other 

species also, and the general form will probably be sufficient in 

all cases. We have used the family name Plewrocystid@ pro- 

visionally, without defining it, because this genus cannot belong 

to the Lepadocrinidw, where it has been placed heretofore. The 

family relations among Cystideans are not wel! understood. 

Found by Prof. A. G. Wetherby, in the Trenton Group, in Mer- 

cer County, Kentucky, and now in the collection of Wm. F. E. 

Gurley. 

ORDER CYCLOCYSTOIDEA. 

Famity CYCLOCYSTOIDIDA. 

CYCLOCYSTOIDES ILLINOISENSIS, nD. sp. 

Plate V, Fig. 27, outer rim of a part of a specimen; Fig. 28, 

outer rum of part of another specimen. 

This species is large and the outer rim is composed of a great 

many plates. One of our specimens which does not appear to be 

more than one-third of a circle, has nine plates. The other speci- 

men, which does not appear to be much, if any, more than one- 

half of the circle, has thirteen plates. The inference is that a 

complete specimen will have from twenty-four to thirty plates. 

The outer part or margin of the rim bears four or five rows of 

elongated nodes, such as have not, we believe, been heretofore 

found on any specimen. 

The great number of plates, in the rim, and the elongated nodes 

on the margin will distinguish this species from all that have been 

heretofore described. 

Found in the Hudson River Group.on Orchard Creek, Alexan- 

der county, Illinois, and now in the collection of Wm. F. E. 

Gurley. 
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Through an oversight, proper credit was not given in Bulletin 

No. 5 to Prof. A. G. Wetherby, who discovered all the forms 

therein described from the Trenton Group of Mercer county, Ky., 
and Knox county, Tenn.; also, those from the Kaskaskia Group, 

of Pulaski county, Ky., as well as those from the Keokuk Group 

of Tennessee, in all some fifteen species, including one new family 

and three new genera. And the opportunity is here taken not 

only to make this correction, but to express to Prof. Wetherby 

our sincere thanks for the valuable assistance he has rendered 

in securing interesting specimens, as well as valuable information. 
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Fig. 18. Lateral view, azygous area to the right. 

Fig. 14. Lateral view, azygous area to the left. 

ERETMOCRINUS COMMEND A BILISS, .T-(8D vgasins scale carat eeeeiohin ise seein EE nueialaie etsispsteh eae cua mee 

Fig. 15. View of a specimen showing column, arms and calyx. 

PLATYCRINUS VASCELLUM;. 1. 8D 2.65 oc eascce eons nae re en i et a Pe 8 ce 

Fig. 16. Basal view. 

Fig. 17. Lateral view. 

Fig. 18. Summit view. 
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PLATE III. 

AGARICOCRINUS PROFUNDUS, N. Sp ......... Sonia ac keh, aliases 

Fig. 1. Basal view. 

Fig. 2. Summit view, 

Fig. 3. Azygous side view of a smaller specimen. 

AGARICOCRINUS TURGUIUM, 0. Sp..... Sct 

Fig. 4. Basal view. 

Fig. 5. Summit view. 

Fig. 6. Azygous side view. 

INGA RICO CBENUS PASO UEUA gulls 1S Pio. ris wie save LN Weis hs oases erase acer epoch) MI SION Seene eerste ee 

Fig. 7. Basal view. 

Fig. 8. Summit view of a smaller specimen. 

Fig. 9. Azygous side view of same. 

ARCH HOCRINUS KNOXENSIS, Nl. Sp........ 

Fig. 10. Basai view. 

Fig. 11. Azygous side view. 

Fig. 12. Summit view. 

GILBERTSOCRINUS GREENEI,N sp. 

Fig. 13. Basal view. 

Fig. 14. Laterai view. 

Figo. 15. Summit view. 

GiILBERTSOCRINUS INDIANENSIS, ND. SPp.........-. 2. eecee 

Fig. 16. Basal view of a specimen showing some complete spines. 

Fig. 17. Basal view of another specimen. 

Figs. 18 and 19. Lateral views of the same. 

Fig. 20. Basal view of a smaller specimen, probably of the same species. 

Fig. 21. Summit view of the same. 

Fig. 22. Lateral view,of the same. 

MAGROSTY LOCBINUS“IN DIANENSIS; H.° Spr oc. .wb ue. selua a oe ee ioe oe 

Fig. 23. Side view of calyx. 
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PLATE IV. 

ONYCHOCRINUS PULASKIENSIS, N. 8P........... a 

Fig. 1. View showing column and part of arms. 

Fig. 2. Azygous side of the same. 

TAXOCRINUS WETHERBY], 0. IS] ONS ieision ts 4a wanes se oa 

Fig. 3. Basal view, azygous side down. 

Fig. 4. Lateral view. 
~ 

Fig. 5. Summit view. 

PTEROTOCRINUS WETHERBYI, Nl. SDP.......... 

Fic. 6. Azygous side view. 

Fig. 7. Basal view, azygous side down. 

Fig. 8. Summit view. 

Fig. 9. View of another specimen, showing furrowed vault. 

POTERIOCRINUS VAGULUS, N. SPp.............5 

Fig. 10. Lateral view, azygous area to the lett 

Fig. 11. Opposite side of the same. 

ZEACRINUS PULASKIENSIS, ND. SP.... 0. ccmc cence ne 

Fig. 12. Azygous side view. 

Fig. 18, Opposite side of same. 

ZEACKINGS DUBABILIS, D. BPs... Jenn. cteh tyres k OTe eee ee es 

Fig. 14. Azygous side view. 

Fig. 15. Opposite side of same. 

EMPEROCRINUS INDIANENSIS, N. 8p....... 

Fig. 16. Basal view. 

Fig. 17. Azygous aide view. 

BARYCRINUS WASHINGTONENSIS, 0. Sp....... 

Fig. 18. Azygous side view. 

Fig. 19. Opposite side of same. 

CYLICOCRINUS INDIANENSIS, 0. 8pP........ 

Fig. 20. Basal view. 

Fig, 21. Azygous side view. 

Fig. 22. Lateral view. 
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PLATE V. 

sete er eeer srr sere te rere ee rere eet DOLATOCRINUS CORPOROSUS, N. 8p.... 

Fig. 1. Basal view. 

Fig. 2. Summit view. 

sere eerste sate we 

Page, 
50 

Fig. 3. Azygous side view. 

DOUATOCRINUS HAMMELL, 1). Bin: Sean iasaeesien - Wie air Pe. esa we ©. arouse caforere pasta le ote teteeaim geravetelistel cs Eaeere tale ese am ee 

Fig. 4. Basal view. 

Fig. 5. Lateral view. 

Fig. 6. Summit view. ; 

DOLATOGERINUS: VASCULUM,, TBP icc ce cess veeaisesepoeei es cinthicente gs A ee snos | bo.do 53 

Fig. 7. Basal view. 

Fig. 8. Summit view. 

Fig. 9. Azygous side view. 

DOLATOCRINUS EXORNATUS; 2D. (BP oc. sass eh eon neo ba. 0s veces noes clo SRB MRED enw < Lele Rae eee eee 

Fig. 10. Basal view. 

Fig. 11. Lateral view, azygous area to the left. 

Fig. 12. Summit view. 

DOLATOORINUS PULCHELLUS, 12 \8)). soc weve. shins Ssiore o cesie.e eo eeree Ne, ee amecdeue as aes eee sewieeen OO 

Fig. 13. Basal view. 

Fig. 14. Lateral view. E 

Fig. 15. Summit view. 

DOLATOCRINUS BELLULUS, D. 

Fig. 16. Basal view. 

Fig. 17. Azygous side view. 

Fig. 18. Summit view. 

STRIBALOCYSTITES SPHAEROIDALIS, 0. 

Fig. 19. Anterior view. 

Fig. 20. Basal view. 

ed 

Fig. 21. Summit view. 

CARYOCRINUS KENTUCKIENSIS, 0. Sp............ Sitters a acoge mob ncas 

Fig. 22. Anterior view. 

Fig. 23. Posterior —lateral view. 

Fig. 24. Summit view. 

PLEUROCYSTITES MERCERENSIS, 0. S§)..... SEE grvsensjay Sis Une Vola so oho eahrs! cat Craeiere ts 

Fig. 25. Dorsal view. 

Fig. 26. Basal view. 

CYCLOCYSTOIDES ILLINOISENSIS, DSP... <0 ccseeu coee cues ASR OO 

Fig. 27. Outer rim of a specimen. 

Fig. 28. Fragment of outer rim of another specimen. 
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NEW AND INTERESTING SPECIES OF PALAZOZOIC 
FOSSILS. 

BY S. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER PALALOCRINOIDEA. 

FAMILY ACTINOCRINID AS. 

BATOCRINUS POLYDACTYLUS, N. Sp. 

Plate I, Fig. 1, view of calyx, arms and part of the column, 
azygous area on the right. 

Species above medium size. Clayx short, saucer-shaped, 

about four times as wide as high; interradial areas slightly 

flattened; surface granular. Column medium size and composed 

of alternately larger and smaller plates. 

Basals form an hexagonal disc. less than twice the diameter 

of the column, bearing a low rim around the depression for 

the attachment of the column. First primary radials more than 

twice as wide as high. Second primary radials quadrangular, 

nearly three times as wide as high. Third primary radials 

not much larger than the second, twice as wide as_ high, 

pentagonal, axillary, and support upon the upper sloping sides 

the secondary radials. In each lateral ray and in the ray 

opposite the azygous area there are two secondary radials, the 

last of which are axillary and bear three tertiary radials, the 

last one being axillary and bearing two arms; which gives to 

each of these rays eight arms. The ray on the right of the 

azygous area bears three secondary radials, the last one being 

axillary and bearing two arms, which gives to this ray four 

arms, The ray on the left of the azygous area bears, on the 
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distal side, three secondary radials. the last of which is axillary, 

and on the proximal side two secondary radials, the last of 

which is axillary, and bears on the distal side two tertiary 

radials, and on the proximal side three tertiary radials, the last 

one being axillary, giving to this ray five arms. There are, 

therefore, thirty-three arms in this species. The arms are com- 

posed of a double series of interlocking plates that are deeper 

than wide in the lower part, but commence to spread, at the 

upper third, and become perfectly flat, in the upper part, as 

they do in Hrelmocrinus, but without the usual increase in 

width. The plates of the arms do not seem to lengthen, but 

instead of closing, so as to have an ambulacral furrow on the 

inner side, they become perfectly flat on both sides, or concave 

externally. Pinnules dense. 

There are three regular interradials in each area, one large, 

the other two small, but of unequal length. There are seven 

azygous interradials, the first one heptagonal, in line with the 

first primary radials, and of about the same size. It is followed 

by three plates, in the second range, the middle one being the 

longer and larger one. On each side of the upper part of the 

middle plate there is a small plate that separates it from the 

radial series. Above the middle plate of the second range, 

there is an elongated plate that extends an angle to the top of 

the calyx. The vault is not exposed, but it bears a long 

slender proboscis, the end of which is broken off at the top 

of the specimen illustrated. 

This specie will be distinguished by its depressed calyx, and 

thirty-three arms or seventeen ambulacral orifices, in the vault, 

and by the flattening of the arms in the superior part. This latter 

character, in a greater degree, possibly, has been regarded as 

a generic character in Hretmocrinus. This species and others 

hereinafter described show that the flattening of the arms is 

not of generic importance. Many species of Batocrinus show 

the tendency of the arms to expand or flatten toward the 

superior ends. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A Miller. 
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BATOCRINUS SAMPSONI, n. sp. 

Plate I, Fig. 2, azygous view of a specimen compressed so as to 

show calyx and arms; Fig. 3, lateral view of another 

specimen having part of the arms removed, showing 

vault, proboscis and the incurving part of the 

arms, some of which are broken off. 

Species meditm size. Calyx obconoidal, twice as wide as 

high; each radial series where unworn bears a slight angular 

ridge frcm the basal plates to the free arms; interradial areas 

flattened but very little; surface granular; truncated for a small 

column. 

Basals form an hexagonal disc, one-half wider than the diame- 
ter of the column, and having a height less than the distance 

from the column to the margin. First primary radials wider 

than high, upper face slightly arcuate for the reception of the 

second radials. Second primary radials quadrangular, about 

twice as wide as high. Third primary radials pentagonal, a little 

larger than the second, not quite twice as wide as high, axillary, 

and support upon the upper sloping sides the secondary radials 

The distal side of each third primary radial, adjoining the 

azygous area, bears four secondary radials, the last of which 

is axillary, and supports upon each upper sloping side a free 

arm; the proximal side of each bears two secondary radials, 

the last of which is axillary and supports upon the distal side 

two tertiary radials, the last one being axillary and support- 

ing upon each upper sloping side a free arm; the proximal side 

of each secondary radial bears three tertiary radials that sup- 

port a single arm. This arrrngement gives to each of these 

rays five arms. In each lateral ray there are two secondary 

radials, the last one being axillary and supporting the tertiary 

radials. In one of these each distal series supports four ter- 

tiary radials, the last one being axillary and supporting upon 

each upper sloping side a free arm, and each proximal series 

supports three tertiary radials, the last of which supports a 

free arm which gives to this lateral ray six arms. In the 

other lateral ray, one of the distal series supports three tertiary 

radials, the last one being axillary and supporting upon each 

upper sloping side a free arm; the other distal series and each 

proximal series, support three tertiary radials each of which 
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supports a free arm, which gives to this lateral ray five arms. 

In the ray opposite the azygous area there are four secondary 

radials, the last of which is axillary and supports upon each 

upper sloping side a free arm, which gives to this ray four 

arms. There are, therefore, twenty-five arms, in this species. 

The arms are composed of a double series of interlocking 

plates that are deeper than wide, in the lower part, but flatten 

out above as they do in Hrelmocrinus, but without the usual 

increase in width. Pinnules. long and dense. 

There are three regular interradials in each area, one large, 

the other two smaller and somewhat elongated. There are six 

azygous interradials, the first one heptagonal, in line with the 

first primary radials, and the largest plate in the calyx. It is 

followed by three plates, the central one being smaller than 

the lateral ones; and these by two elongated plates that con- 

nect with the plates of the vault. The vault is conoidal and 

larger than the calyx, and bears a long subcentral proboscis. 

The plates of the vault and proboscis are large and smooth. 

This species will be distinguished by its general form, and 

twenty-five arms that are flattened toward their terminal ends. 

This latter character belongs to all species that have been re- 

ferred to Hretmocrinus. ‘This species and others herein de- 

scribed show that the flattening of the arms is not of generic 

importance, though, in a marked degree, it is no doubt of 

specific value. We have, heretofore, shown that the other 

characters ascribed to Hretmocrinus are possessed by different 

species of Batocrinus and that one and all are not of generic 

value. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. The specific name is in honor 

of F. A. Sampson, the well known naturalist of Sedalia, 

Missouri. 

BATOCRINUS VETERATOR 0. Sp. 

Plate T, Fig. 4, view of calyx and arms opposite the azygous side, 

a little depressed, and arms broken off at the upper end. 

Species medium size. Calyx obconoidal, two and a half times 

as wide as high; no radial ridges; plates shghtly convex; sutures 

distinct, somewhat beveled; surface granular; column small. 
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Basals form an hexagonal disc twice as wide as the diame- 

ter of the column and having a height less than half the dis- 

tance from the column to the margin. T[irst primary radials 

one-half wider than high, and superior face nearly straight, 

Second primary radials quadrangular, about three times as wide 

as long. Third primary radials pentagonal, a little larger 

than the second, about three times as wide as long, axillary, 

and support on the upper sloping sides the secondary radials. 

In the ray opposite the azygous area there are three secondary 

radials on one side and an axillary plate that bears two arms; 

on the other, there are two secondary radials, the last of 

which is axillary and bears, upon one side, a tertiary plate, 

which supports a single arm, and upon the other a _ tertiary 

plate, which is followed by an axillary plate that bears two 

arms. There are, therefore, five arms in this ray. One of 

the lateral rays is constructed in the same manner and bears 

five arms. In the other lateral ray there are two secondary 

radials in each series, the last of which are axillary and bear, 

upon one side, two tertiary radials that support a single arm 

on each, and upon the other side two tertiary raidials, the last 

being axillary and supporting two arms. There are, therefore, 

six arms in this ray. The ray on the right of the azygous 

area also supports six arms, while the ray on the left of the 

azygous area Supports seven arms, the proximal one being a 

single arm and the other three double arms. By this arrange- 

ment there are twenty-nine arms in this species. The arms 

are long and very slightly flattened toward the superior ends. 

Pinnules very dense. 

In the regular interradial areas there are only two plates, 

one following the other. In the azygous interradial area the 

first plate is heptagonal, in line with the first primary radials 

and of about the same size. It is followed by three plates in 

the second range, which nearly fill the area, above these the 

Sutures are indistinct in each of our specimens, but, appar- 

ently, there is only one plate. making five plates in this area. 

The vault is. not disclosed in our specimens, but two of them 

show the broken ends of the proboscis, which is quite small, 
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The arms, in the specimen illustrated, are broken off and 

eroded toward the top, which causes the arms to appear to 

flatten more than they really do. Another specimen showing 

nearly the entire length of the arms, shows only a little flat- 

tening at the tips—about the same shown in B. venustulus. 

This species is distinguished by its general form, number of 

interradials, and the peculiarity in the arrangement of its 

twenty-nine arms. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. 

BATOCRINUS VETUSTUS, Th Sp. 

Plate J, Fig. 5, azygous side view of the calyx and part of the 
arms; Fig. 6, opposite view of the same specimen. 

Species medium size. Calyx obpyramidal, twice as wide as 

high; each radial series bears an angular ridge from the basal 

plates to the free arms; interradial areas flattened; sutures 

slightly beveled; surface granular; truncated for a small 

column. 

Basals form an hexagonal disc one-half wider than the diam- 

eter of the column and having a height less than half the 

diameter of the column. First primary radials wider than high, 

upper face slightly arcuate for the reception of the second 

radials. Second primary radials quadrangular, about twice as 

wide as high. Third primary radials pentagonal, except in the 

typical specimen, the one on the right of the azygous area is 

hexagonal, and the one opposite the azygous area is heptag- 

onal, as shown in figure 5. Moreover, in the typical exam- 

ple, there are four primary radials, in one of the lateral series, 

as Shown on the left of figure 6. The extra plate is pentag- 

onal and inserted between the second and third primary 

radials. The third primary radials are of unequal size, axillary, 

and bear upon each upper sloping side secondary radials. On 

the right side of the azygous area, on the distal side, there 

are three secondary radials and an axillary plate that bears 

two arms, and on the proximal side two secondary radials, the 

last being axillary and bearing upvon each upper side two 
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tertiary radials, each of which bears a single arm, which 

gives to this ray four arms. On the left side of the azygous area, 

on the distal side, there are four secondary radials that bear 

a single arm, and on the proximal side two secondary radials, 

the last of which is axillary, and bears upon the distal side 

two tertiary radials that bear a single arm, and on the _ prox- 

imal side three tertiary radials, the last being axillary and 

supporting two arms, which gives to this ray four arms. It 

- will be noticed that the number of arms in each of these rays 

is the same, but the arrangement is reversed. In one lateral 

ray there are upon each side of the third primary radial four 

secondary radials, the last being axillary and supporting 

two arms, which gives to this ray four arms. In the other 

lateral ray there are upon each side of the third primary 

radial two secondary radials, the last being axillary and bear- 

ing upon each upper sloping side three tertiary radials, the 

last of which is axillary in three rays and supports two arms, 

and the other one supports a single arm, which gives to this 

ray seven.arms. In the ray opposite the azygous area there 

are upon one side five secondary radials that bear a single 

arm, and upon the other side five secondary radials, the last 

being axillary and supporting two arms, which gives to this 

ray three arms. There are, therefore, twenty-two arms in this 

species. The arms are composed of a double series of inter- 

locking plates that are deeper than wide, and, as far as pre- 

served in the typical specimens, show no tendency to flatten 

toward the superior ends. Pinnules long and dense. 

In part of the regular interradial areas there are five plates, 

one followed by two, and then one in the third, and one in the 

fourth range—in other areas there are six plates—two in both 

the second and third ranges. In the azygous area there are 

thirteen plates. The first one is heptagonal, in line with the 

first primary radials and fully as large as any of them. It is 

followed by three plates in the second range, five in the third 

range, three in the fourth range and one in the fifth range 

that unites with the plates of the vault. Our specimens do not 

disclose the vault and proboscis. | 

This species is distinguished by the numerous interradials 

and azygous plates, and by the order and arrangement of twenty- 
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two arms. The fourth primary radial in one of the rays is | 

abnormal, or the commencement of development toward some 

other form, that 1s unknown, provided other specimens, in this 

species, do not retain the same character, in which case, it 

might be a specific character. We have the character preserved, 

only in the specimen that is illustrated. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. 

BATOCRINUS VENUSTULUS, Nn. Sp. 

Plate I, Fig. 7, azygous side of calyx and arms, a litle 
depressed. 

Species medium size. Calyx obconoidal, twice as wide as 

high; each radial series bears a low angular ridge from the 

basal plates to the free arms; interradial areas slightly filat- 

tened; surface granular; truncated for a medium-sized column. 

Basals form an hexagonal disc one-third wider than the 

diameter of the column and having a height less than the dis- 

tance from the column to the margin. First primary radials 

very little wider than high, upper face slhghtly arcuate for 

the reception of the second radials. Second primary radials 

quadrangular, more than twice as wide as high. Third pri- 

mary radials pentagonal, a little larger than the second, about 

twice as wide as high, axillary, and support upon the upper 

sloping sides the secondary radials. On the distal side of the 

third primary radial, on the right of the azygous area there 

are four secondary radials, the last of which is axillary and 

supports upon each upper sloping side a free arm; on the 

proximal side there are two secondary radials, the last being 

axillary and supporting upon the distal side two tertiary ra- 

dials and upon the proximal side three, the last ones support- 

ing free arms, which gives to this ray four arms. In the ray 

on the left of the azygous area, the third primary radial sup- 

ports, upon each upper sloping side, two secondary radials, 

the last being axiliary and the proximal series bears on the 

proximal side two tertiary radials and on the distal side two 

tertiary radials and an axillary plate that supports two arms; 

the distal series bears upon each upper sloping side two _ ter- 

tiary radials one of which bears an axillary plate that sup- 

ports two arms. This arrangement gives to this ray six arms, 
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In each lateral ray the third primary radial supports upon each 

upper sloping side two secondary radials the last being axillary 

and bearing upon each upper sloping side three tertiary radi- 

als and an axillary plate which supports two arms, which gives 

to each of these rays eight arms. Im the ray opposite the 

azygous area, there are three secondary radials followed by 

an axillary plate that supports two arms, in one series, and, 

in the other, there are three arms, which gives to this ray 

five arms. There are, therefore, in this species, thirty-two 

arms. The arms are composed of a double series of interlock- 

ing plates that show a slight tendency to flatten at the in- 

curving superior ends, but not to be compared in this respect 

with Batocrinus Sampsoni. Pinnules long and dense. 

In one of the interradial areas there are three plates, one 

followed by two smaller ones; in two of the areas there are 

four plates in each, one followed by two in the second range 

and one in the third; and in the other area there are five plates, 

one followed by two in the second range and two in the third. 

There are seven azygous interradials, the first one heptagonal, 

in line with the first primary radials and of about the same 

size. It is followed by three plates, the central one being 

larger than the lateral ones; and these by two plates, in the 

third range, and one in the fourth, that is somewhat elongated 

and reaches the plates of the vault. Vault conoidal, and sub 

central proboscis smaller than in B. Sampson. 

This species will be distinguished by the arrangement of its 

thirty-two arms from all other species. The same tendency of 

the arms to flatten near the upper ends has been discovered 

in other species of Batocrinus that has been overlooked by 

authors. But where the flattening is as slight as in our 

specimens of this species, it is probable that other specimens 

will not show any flattening, and that the character is not even 

of. specific importance, and, moreover, it is probable that it 

does not exist in younger specimens, which would again tend 

to destroy its importance. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. 
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BATOCRINUS INSUETUS, Nn. Sp. 

Plate I, Fig. 8, azygous view of calyx, vault, proboscis and part 

of the arms; Pig. 9, side view of same specimen. 

Species rather below medium size. Calyx obconoidal, trun- 

cated below, about twice as wide as high; surface smooth or 

finely granular. Column medium size. 

Basals form an hexagonal disc one half wider than the diame- 

ter of the column, with a central depression and rim around 

it, for the attachment of the column. First primary radials 

wider than high. Second primary radials quadrangular, short, 

two or more times as wide as high. Third primary radials a 

little larger than the second, twice as wide as high, pentagonal, 

axillary, and support on the upper sloping sides the secondary 

yadials. In each lateral ray, the third primary radial supports, 

upon each upper sloping side, two secondary radials, the last 

of which is axillary and supports upon each upper sloping side 

a tertiary radial, that bears a single arm. There are, there- 

fore, four arms in each of these rays. The distal side of each 

third primary radial adjoining the azygous area supports three 

secondary radials that bear a single arm; the proximal side of 

each supports two secondary radials, the last of which is axil- 

lary and supports upon each side a tertiary radial that bears 

a single arm. There are, therefore, three arms, to each of 

these rays. In the ray opposite the azygous area, the third 

primary supports upon each upper sloping side three second- 

ary radials, the last of which supports a single arm. There 

are, therefore, sixteen simple arms in this species and sixteen 

ambulacral openings to the vault. The arms are rather small — 

and composed of a double series of interlocking plates that are 

slightly deeper than wide, in the lower part, but the arms 

flatten out near the superior ends, as they do in many other 

species in this genus. Pinnules long and dense. 

There are three regular interradials in each area, one large, 

the other two small. There are four azygous interradials, one 

heptagonal, in line with the first primary radials and slightly 

larger and longer than either of them. It is followed by three 

plates, the middle one being the larger and longer, but it is 

cut off from the vault by the tertiary radials. The vault is 

highly convex, with a large proboscis that terminates in a 
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balloon-shaped bulb, that has the azygous opening at one side 

of the summit. The plates of the vault are plain, or slightly 

convex, and smooth, but each plate, on the central and lower 

part of the balloon, bears a central tubercle, while the small 

plates on top and surrounding the orifice are smooth. 

This species will be distinguished by the arrangement of its 

sixteen arms, by the four plates in the azygous area, and by the 

balloon-shaped proboscis. The shape of the vault and probos- 

cis, in this genus, varies so much, that it may be doubtful 

about how far its form may be regarded as of even specific 

importance. We have among the species herein described the 

long slender proboscis extending beyond the arms, the balloon- 

shaped proboscis, with arms capable of spreading all over it, 

and the convex vault, without proboscis, save a swelling area 

like a recumbent proboscis, with the azygous orifice below the 

ambulacral canals. The breaking up of the genus Batocrinus, 

on characters, based on the vault, azygous orifice, and superior 

part of the arms, into subgenera or distinct generic names does 

not seem to be practicable or natural. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. 

BATOCRINUS BROADHEADI, n. sp. 

Plate I, Fig. 10, basal view azygous side up; Fig. 11, view 

opposite the azygous area. 

Species full medium size and among the larger forms with 

which it is associated. Calyx somewhat hemispherical, in gen- 

eral outline, rather more than twice as wide as high; radial 

series forming low, angular ridges from the basal plates to the 

free arms; interradial areas gently rounded; arm openings 

directed nearly horizontally; sutures distinct; surface granular. 

Basals form an hexagonal disc that expands a little beyond 

the angles of the radial ridges, and has a diameter two and a 

half times the diameter of the column, and a hemispherical 

depression in the truncated surface below, for the attachment 

of the column. First primary radials twice as wide as _ long, 

longitudinally angular in the central part. Second primary 

radials quadrangular, and varying from one and a half to two 

and a half times as wide as long. Third primary radials pen- 
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tagonal, larger than the second, wider than high, greatest width 

below the middle, at the angles formed by the junction of the 

lower expanding and upper sloping sides, axillary, and sup- 

porting on each upper sloping side the secondary radials. In 

the ray on the right of the azygous area, and in each lateral 

ray, there are two secondary radials, the second one of which 

is axillary, and bears upon each superior side two tertiary ra- 

dials, which gives four arms to each of these three rays. In 

the ray on the left of the azygous area, there are two secondary 

radials, in the proximal series, the second one of which is ax- 

illary, and bears upon the proximal side two tertiary radials, 

and on the distal side one large tertiary radial, and in the dis- 

tal series there are two secondary radials only, the last one 

being quite large. This gives to this ray three arms. In the 

ray opposite the azygous area the third primary radial bears 

upon each superior sloping side three secondary radials, which 

gives to this ray two arms. There are, therefore, seventeen 

arm openings to the vault in this species. 

In the regular interradial area, between the three and four 

armed rays, there are only three plates, one very large fol- 

lowed by two elongated plates, one of which extends higher 

than the other. In each of the other three regular interradial 

areas there are four plates, one large plate, followed by two 

in the second range and one in the third. The azygous area 

is subovate in outline and contains nine plates. The first one 

is in line with the first radials, but smaller and narrower; it 

is followed by three much larger plates in the second range, 

and these by three in the third range, which are supported 

on two of the plates of the second range. Above the middle 

one in the third range there is a small plate, and between its 

right superior sloping side and the left superior side of the 

upper plate, in the third range, an elongated plate is sup- 

ported that extends its superior angle between the second ter- 

tiary radials and unites with the plates of the vault. 

Vault conoidal, slightly depressed in the interradial areas, 

and covered with rather large, polygonal, convex plates. Two 

small ovarian (7?) apertures may be distinguished between the 

ambulacral openings in the azygous area; they are above the 
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tertiary radials, at the angles between the two vault plates, in 

the azygous depression, and the smaller plate at each side of 

the ambulacral canals. Proboscis unknown. 

Found in the Keokuk Group at Boonville, Missouri, and 

now in the collection of S. A. Miller. The specific name is in 

honor of Prof. G. C. Broadhead, formerly State Geologist of 

Missouri, a gentleman of high scientific attainments, whose 

professional skill and untiring energy has to such a great 

extent contributed to our knowledge of the geology, as well as 

to the wonderful development of the mining and economical 

industries of that state. 

BATOCRINUS NITIDULUS, Nn. Sp. 

Plate I, Fig. 12, azygous view of calyx and vault; Fig. 13, 
opposite view of same. 

We have four specimens of this species of the same size and 

in the same state of preservation as the one illustrated. None 

of them show any of the arms. 

Species below medium size. Calyx broadly truncated below 

and obconoidal above, or like the frustum of a cone; one-half 

wider than high. Plates convex, usually bearing a transverse 

angular ridge, and beveled from the central part to the su- 

tures. No radial ridges. Column small and having a very 

small, round, columnar canal. 

Basals form an hexagonal disc nearly twice as wide as the 

diameter of the column and having a height less than half the 

diameter of the column. First primary radials wider than high. 

Second primary radials quadrangular, about three times as 

wide as high. Third primary radials vary from pentagonal to 

_heptagonal depending upon the number of interradials that each 

side abuts against, and they vary somewhat in size, but are 

about twice as large as the second radials, axillary, and sup- 

port on each upper sloping side two secondary radials, the 

last one of which is axillary and supports on each upper slop- 

ing side a single tertiary radial. There are, therefore, four 

arm openings to the vault from each ray or twenty ambulacral 

openings to the vault. The probability is that the arms did 

not bifurcate and that the species had only twenty arms. 

There are three regular interradials, in each area, one large 

the other two smaller and somewhat elongated, ir. the speci- 
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men illustrated; but in other specimens in some of the areas, 

there are only two plates, one following the other. There are 

eight azygous interradials in the specimen illustrated, the first 

one heptagonal, in line with the first primary radials and of 

about the same size. It is followed by three plates, the mid- 

dle one being the smaller, and these are followed by four 

smaller plates that are cut off from the vault by the union of 

the tertiary radials. In some of the other specimens, there 

are only three plates in the third range and, hence, only seven 

azygous plates. The vault is conoidal, covered with convex 

plates and bears an almost central proboscis. : 

This species 1s distinguished by its trim, neat form, beveled 

plates and twenty ambulacral openings to the vault. This is 

one of the forms that might be referred to Hretmocrinus, if 

that were a valid genus. 

Found in the Keokuk Group, at Boonville, Mo., and now in 

the collection of S. A. Miller. 

BATOCRINUS PECULIARIS, Nn. Sp. 

Plate I, Pig. 14, azygous side view; Fig. 15, basal view; Fig. 

16, summit view of the same specimen. 

Species below medium size. Calyx somewhat obconoidal, but 

spreading upward canopy-like, and directing the ambulacral 

openings horizontally. Truncated nearly three times the diam- 

eter of the column; plates moderately convex; sutures plain; 

surface granular. Column small; canal cinque foil. 

Basals form an hexagonal disc nearly three times the di- 

ameter of the column, concave centrally below for the attach- 

ment of the column, and having a height equal to’ about half 

the diameter of the column. First primary radials wider than 

high. Second primary radials quadrangular, three times as 

wide as high. Third primary radials pentagonal, larger than 

the second, nearly three times as wide as high, axillary and 

support on the upper sloping sides the secondary radials. On 

the distal side of each ray adjoining the azygous area there 

are three secondary radials, and on the proximal side two sec- 

ondary radials, the last of which is axillary and bears upon 

each upper slopping side two tertiary radials, which gives to 

each of these rays three arms. One of the lateral rays is con- 
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structed in like manner and bears three arms. The other lateral 

ray bears upon each of the upper sides of the third primary 

radial two secondary radials, the last being axillary and sup- 

porting on each upper sloping side two tertiary radials, which 

gives to this ray four arms. In the ray opposite the azygous 

area there are three secondary radials, which gives to this ray 

two arms. There are, therefore, fifteen arms in this species, 

aS Shown by the ambulacral openings to the vault. 

There are three regular interradials in each area, one large, 

the other two small and somewhat elongated. The azygous 

area is very peculiar, as the proboscis having the azygous 

orifice separates the tertiary radials and projects below the 

ambulacral openings and occupies nearly half the azygous 

area. The first plate is heptagonal, in line with the first 

primary radials and the largest plate in the body. There are 

three plates in the second range, the middle one being the 

smaller and supporting the plates that surround the azygous 

orifice. In the third range, on one side of the recumbent pro- 

boscis or azygous ridge, there is one rather large plate, and all 

the’ other plates in the area are small and form part of the 

round recumbent proboscis. The vault is highly convex, and 

has a capacity equal to or greater than that of the calyx. It 

is covered with small, convex, polygonal plates. Upon the 

azygous side of the center a convex elevation arises that be- 

comes more defined as it passes down between the ambulacral 

orifices and finally projects, like the end of a proboscis, below 

the arms in the upper third of the azygous area. It ap- 

pears like the recumbent proboscis in Siphonocrinus armosus, 

though not projecting quite as much. Probably the word 

‘“‘proboscis’’ should not be used in the definition, for it is 

merely a rounded ridge from one side of the vault that termi- 

nates ina hemispherical projection that bears an orifice in the 

upper part of the azygous area, as shown in the illustration. 

This species is distinguished by its general form, convex vault, 

recumbent proboscis with orifice below the arms, and by its 

fifteen arms, from all other species. By some it might be re- 

ferred to Dorycrinus, but we think it is clearly a Batocrinus. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. 
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BATOCRINUS IMPARILIS, n. sp. 

Plate I, Fig. 17, azygous view; Fig. 18, opposite azygous side 

We have several specimens of this species varying from half 

the size of the one illustrated to about one-fourth larger. None 

of them show any of the arms, and the one illustrated is best 

preserved. 

Calyx urn-shaped; about one-fourth wider than high, though 

sometimes nearly as high as wide. Plates tumid; no radial 

ridges; sutures distinct; column small; surface granular. 

Basals form a very low hexagonal cup about three times as 

wide as the diameter of the column. The columnar facet is 

round, deep and preserves the serrated lines for the attachment 

of the column. The convexity of the plates extends below the 

point of attachment of the column. The first primary radials 

are much larger than any other plates in the body and have 

a height nearly equaling the width. Second primary radials 

quadrangular, about twice as wide as high. Third primary 

radials very little larger than the second, pentagonal, axillary, 

and support on each upper sloping side of three rays two 

secondary radials, which gives to each of these rays two arms. 

Each third primary radial adjoining the azygous area bears 

upon the distal upper side two secondary radials, the last 

one bearing a single arm, and upon the proximal side two | 

secondary radials the last of which is axillary and bears upon 

each upper sloping side a single tertiary radial which gives 

to each of these rays three arms. There are, therefore, twelve 

arm openings to the vault in this species. 

There are three regular interradials in each area, one large, 

the other two smaller, somewhat elongated, and unite with the 

plates of the vault. The azygous area is large. The first 

plate is in line with the first primary radials and of about the 

same size. It is followed by three rather large plates, in the 

second range, and these, by three small plates, in the third 

range, that unite with three plates that separate the arms and 

unite with the plates of the vault. The vault is convex and 

covered with convex polygonal plates. The proboscis is small 

and subcentral, but it is broken off close to the vault in all 

our specimens. 
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This species is distinguished by its general form, convex 

plates, union of interradials with the plates of the vault, and 

by having twelve arms. It cannot be mistaken for any other 

described species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS INCULTUS, N. sp. 

Plate I, Fig. 19; azygous view; Fig. 20, opposite azygous side. 

We have four specimens which we refer to this species, 

though there is some difference in the azygous areas. None 

of them show any arms. Species below medium size. Calyx 

urn-shaped and nearly as high as wide. Plates highly convex; 

no radial ridges; sutures distinct. Column round, rather large 

and having a cinque foil canal. | . 

Basals form an elevated hexagonal cup about twice as wide 

as the diameter of the column and having an _ hemispherical 

depression below, for the insertion of the column. The first 

primary radials are the largest plates in the body, except the 

first azygous plate, and have a height nearly equal to the 

width. Second primary radials, quadrangular, and about or 

less than one-half wider than high. Third primary radials 

considerably larger than the second, and pentagonal or hexa- 

gonal, depending on the number of plates they abut upon, in 

the interradial areas, axillary, and support on each of the 

superior lateral sides two secondary radials, each of which 

bears a single arm. There are, therefore, ten arm openings 

to the vault, in this species. 

The regular interradial areas are elongated and generally 

have four plates, but sometimes only three. There is one in 

the first range, generally two elongated plates in the second 

range, but sometimes only one, and one elongated plate in the 

third range that connects with the plates of the vault. The 

azygous area is large, and the number of plates is not uniform. 

The first plate is in line with the first primary radials and 

fully as large as any of them. It is followed, in the specimen 

illustrated, in the second range, by four plates, but, in other 

specimens, there are only three. Above these, in the speci- 
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men illustrated, there are three plates, followed by two plates 

that connect with the plates of the vault, but in other speci- 

mens only three or four plates can be distinguished. 

The vault is convex and is covered by a few large convex 

plates, and bears a large subcentral proboscis, which is  sur- 

rounded, near the base, by large convex plates. 

This species bears some resemblance to B. imparilis, above 

described, but the calyx is more elongated, the vault and pro- 

boscis are altogether different, and it has only ten arms, while 

that species has twelve. When compared with other described 

species the differences are equally as well defined. We may 

here call attention to the fact, that the number of plates in 

the azygous and regular interradial areas, in the genus Bato- 

crinus, is of less importance than the number of ambulacral 

openings to the vault, not only as shown by this species, but 

as Shown by many others, in our possession. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS INSPERATUS, Nl. Sp. 

Plate I, Fig. 21, azygous view; Fig. 22, opposite azygous side. 

This species is founded upon a single specimen, that seems 

to be perfect in all its parts, and, if abnormal, we do not know 

from what parents it arose. The calyx and vault together 

have a sub-elliptical outline with both ends slightly truncated. 

Species below medium size. Calyx urn-shaped, about as high 

as wide. Plates tumid; no radial ridges; sutures distinct; 

surface granular. Column round and small. It has, however, 

only four radial series. 

Basals form an elevated hexagonal cup, about twice as wide 

as the diameter of the column, and having, the plates rounded 

below to a hemispherical depression for the insertion of the 

column. First primary radials wider than high and of unequal 

size, though there are only four of them. Second primary 

radials quadrangular, and nearly as long as wide. Third pri- 

mary radials considerably larger than the second, three hexag- 

onal and one heptagonal, axillary, and support on each of 

the superior sloping sides two secondary radials, each of which 

bears a single arm. There are, therefore, eight arm openings 

to the vault in this species, 
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The first regular interradials are large, tumid plates, and, in 

one of the areas, the first one is followed by two elongated 

plates, that unite with two plates belonging to the vault, but, 

in the other two areas, the first one is followed by two plates 

in the second range and two smaller ones in the third range, 

that connect with two plates belonging to the vault. The first 

azygous plate is in line with the first primary radials, very 

tumid, and rather larger than either of them. It is followed 

by three plates in the second range, and these by two in the 

third range, that unite with the plates of the vault. The vault 

is elevated over the ambulacral canals, conical, and bears a 

large central proboscis, which is broken off in our specimen. 

The plates on the vault are polygonal, tumid and few in num- 

ber. 

This species cannot be compared with any other, unless it is 

for the purpose of showing that it is abnormal, and not entitled 

to a specific name It is four-fifths of a Batocrinus. It agrees 

with Batocrinus as far as it goes. The definition of Batocrinus 

requires five radial series, and this species has only four. The 

radial series that is missing is the one opposite the azygous 

area. Probably it will be found to be as near B. incultus as 

to any other species, but, aside from the four radial series, it 

will be noticed that the interradial and azygous areas and the 

vault and proboscis are quite different in the two species. Take 

from B. incultus one radial series and one interradial area and 

close up the opening, it will be found to be widely different 

from this species in general form and outline The differences 

are even more marked when compared with B. imparilis, which 

has twelve ambulacral openings. We see no reason why a cri- 

noid should not have perpetuated itself while having only four 

radial series as well as if it had six. The difficulty that is hard 

to overcome in this case is, if we have here a good species, 

we ought also to have a good genus, and yet we are unwilling 

to take it out of the genus Batocrinus. If our specimen is ab- 

normal, it is well worth defining and illustrating, and the spe- 

cific name we have given it will serve for a handle until some 

one has ascertained to what species it should be referred, and 

even then the synonymy will not have altogether lost its use- 

fulness. We are of the opinion that our specimen descended 
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from a SBatocrinus, and, if we had two specimens, we would 

be confident that it could perpetuate itself and, therefore, rank 

as a species; but, if the single specimen is all that ever ex- 

isted, we would say it is abnormal, and only proves the great 

vitality the species possessed, that gave it the strength to grow 

to maturity in the perfect form of its kind, while one-fifth of 

the body was absent from its birth or inception. Under all 

the circumstances, probably, the specific name should be re- 

ceived only provisionally. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection of S. A. Miller. 

BATOCRINUS FORMACEUS, Nn. sp. 

Plate I, Fig. 23, azygous view; Fig. 24, opposite view. 

Species medium or above medium size. Calyx bowl-shaped, 

semi-elliptical, broadly rounded below; height two-thirds the 

diameter; no radial ridges; sutures distinct, not beveled; sur- 

face granular. Column small, round. 

Basals form an hexagonal disc about twice as wide as the 

diameter of the column with an hemispherical columnar 

cavity radiately furrowed. First radials large, expanded, three 

hexagonal and two heptagonal. Second radials, quadrangular, 

a little wider than long. Third radials one-half larger than 

the second, pentagonal, except the one upon the left of the 

azygous area, which is hexagonal, and three of the rays sup- 

port upon each upper sloping side two secondary radials, the 

last of which is axillary and supports upon each upper slop- 

ing side two tertiary radials which gives to each of these rays 

four arms. -In one of the lateral rays there are upon one side 

three secondary radials and upon the other two secondary 

radials, the last being axillary and supporting upon each upper 

sloping side two tertiary radials, which gives to this ray three 

arms. In the ray opposite the azygous area the third primary 

radial supports, upon each superior side, three secondary 

radials, which gives to this ray two arms. There are, there- 

fore, seventeen arm openings to the vault in this species. 

The regular areas do not connect with the vault, except in 

the area between the two and three-armed rays and the num- 

ber of plates in each varies from three to five. The azygous 
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area is very large and contains fifteen plates. he first one 

is in line with the first primary radials and of the same size. 

It is followed by three plates in the second range, five plates 

in the third range, three in the fourth range and above these 

there are three plates two of which connect with the plates of 

the vault. Vault convex, composed of polygonal, convex 

plates and bears a strong subcentral proboscis. 

This species is distinguished by its general form, absence of 

radial ridges, and seventeen ambulacral openings to the vault. 

It will also be distinguished by the number of plates in the 

azygous area, if that feature is of specific importance, but we 

have known the number of plates, in the azygous area, to 

vary, among specimens, that we have referred to the same 

species, and, probably, in this species some specimens may 

show a less number of plates, commencing with the five plates 

in the third range and continuing to the vault. We have seen 

two specimens besides the one illustrated, but the plates in the 

upper part of the azygous area are either not well preserved 

or are not to be distinguished from the type. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection S. A. Miller. 

BATOCRINUS INCONSUETUS, Nn. Sp. 

Plate I, Fig. 25, basal view; Fig. 26, summit view; Fig. 27, 

azygous side view. 

Species medium or below medium size. Calyx very low and 

saucer-shaped; height not more than one-fourth the diameter, 

and ambulacral openings directed horizontally; slight radial 

ridges, interradials plain; surface smooth. Column medium 

Size and round. 

Basals form a circular disc that projects below the first 

primary radials about the thickness of a plate, has a diameter 

about twice as great as the diameter of the column, and bears 

a concave, radiately lined depression for the columnar attach- 

ment. First primary radicals twice as wide as long, three 

hexagonal and two heptagonal. Second primary radials quad- 

rangular, about three times as wide as long. Third primary 

radials a little larger than the second, twice as wide as long, 

pentagonal, axillary and in each lateral ray support upon each 

= 
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upper sloping side two secondary radials, the last of which is 

axillary and supports upon each upper side two tertiary 

radials which gives to each of these rays four arms. Upon 

the distal side of the third primary radials adjoining the azy- 

gous area there are four secondary radials, and on the proxi- 

mal side two secondary radials, the last of which is axillary 

and bears upon the distal side two tertiary radials, and upon 

the proximal side three tertiary radials which arrangement 

gives to each of these rays three arms. In the ray opposite 

the azygous area there are three secondary radials upon each 

side of the third primary which gives to this ray two arms. 

There are, therefore, sixteen ambulacral openings to the vault 

in this species, and the last radials are small and contracted — 

which makes it probable that the arms, which are not pre- 

served, are single and not large. . 

There are three regular interradials in each area, one fol- 

lowed by two in the second range that are short and enclosed 

below the tertiary radials so that they do not approach the 

vault. The first azygous plate is in line with the first primary 

radials and somewhat longer, and it is followed, in the second 

- range, by four plates that very much widen the lower part of 

the area. There are four plates in the third range and these 

are followed by a single narrow elongated plate that connects 

with the plates of the vault. | 

The vault is low and has about the same capacity as the 

calyx. It is covered with polygonal, convex plates and bears 

a small subcentral proboscis. The ovarian apertures are con- 

Spicuous in this species. There are two between each pair of 

arms and one between the secondary and tertiary series in the 

three-armed .rays, which makes sixteen in the species. They 

are above the calyx and connect with the ambulacral canals 

under the vault. 

This species is distinguished by its general form, ‘sixteen 

arms, four azygous plates in the second range, short regular 

interradial areas, and ovarian apertures. It cannot be mis- 

taken for any other described species. 

Found by 8S. A. Miller in the Keokuk Group, at Boonville, 

Missouri, and now. in his collect’on. 
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BATOCRINUS SERRATUS, n. Sp. 

Plate I, Fig. 28, basal view; Fig. 29, azygous side view; Fig. 

30, summit view. ‘ 

Species medium or below medium size, the one illustrated is 

the largest among four which are before us. Calyx nearly 

flat; height one-fifth or one-sixth the diameter, and ambulacral 

openings directed horizontally; radial series project at the 

margin so as to notch the circumference at the interradial 

parts, and they are somewhat lobed, without radial ridges; 

surface granular. Column round, medium size. 

Basads form a subhexagonal disc, that projects below the 

first primary radials about the thickness of a plate, has a 

diameter about one-half greater than the diameter of the col- 

umn, and bears a slight concave, radiately lined depression, 

for the columnar attachment. First primary radials twice as 

wide as long, three hexagonal, two heptagonal. Second pri- 

mary radials quadrangular and from two to three times as wide 

as long. Third primary radials a little larger than the second, 

twice aS wide as long, pentagonal, axillary and in each lateral 

ray Support upon each upper sloping side two secondary ra- 

dials, the last of which is axillary and supports upon each 

upper sloping side two tertiary radials, which gives to each 

of these rays four arms. Upon the distal side of the third 

primary radials adjoining the azygous area there are three 

secondary radials, and on the proximal side, two secondary 

radials, the last of which are axillary and bear upon 

each superior sloping side two tertiary radials which gives to 

each of these rays three arms. In the ray opposite the azy- 

gous area there are three secondary radials upon each side of 

the third primary radial, which gives to this ray two arms. 

There are, therefore, sixteen ambulacral openings to the vault 

in this species. 

The regular interradial areas are elongated and not uniform. 

In two of the areas one large plate is followed by one short 

small plate and one elongated plate that unites with two plates 

belonging to the vault. In another area there are two plates 

corresponding to the elongated plate just mentioned, and the 

last one unites with the plates of the vault, and in the other 

area there are only two plates, one following the other, and they 

are cut off by the third radials from uniting with the plates of 
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the vault. The first azygous plate is in line with the first 

primary radials and somewhat smaller; it is followed by three 

plates in the second range and two in the third range, that 

unite with the plates of the vault. 

The vault, though low, has more capacity than the calyx. 

It is covered with polygonal, convex plates and bears a small 

subcentral proboscis. The ambulacral areas are convex and 

the interambulacral areas abruptly depressed at the interradial 

areas, so that the vault presents the same notched margin that 

belongs to the calyx. There are sixteen ovarian apertures, 

but they are small and situated close to the ambulacral open- 

ings and not as far back upon the vault as in B. inconsuetus. 

This species when compared with SB. inconsuetus, that has 

the same number of arms, will be found to have quite 

different interradial and azygous areas and fewer plates in 

them; there are fewer tertiary radials in the rays, and the 

lobed rays and depressed marginal interradial areas serve at once 

to distinguish it, without touching upon minor differ- 

ences, that will occur to any one who reads the descriptions. 

It is so different from all other described species that no com- 

parison with any of them is necessary. 

Found by S. A. Miller in the Keokuk Group, at Booneville, 

Missouri, and now in his collection. 

BATOCRINUS: IGNOTUS, sp: 

Plate I, Fig. 31, basal view; Fig. 32, azygous side view; Fig. 

33, summit view. 

Species medium size. Calyx low, three times as wide as 

high and ambulacral openings directed horizontally. Radial 

series rounded, most strongly convex at the margin; interradial 

areas slightly concave, surface granular; column round, medium 

size. 

Basals form a subhexagonal disc that projects below the first 

primary radials and has a diameter about twice as great as the 

diameter of the column; it bears a moderately concave, radiately 

lined depression for the columnar attachment. First primary 

radials of unequal size -and a little wider than long, three 

hexagonal, two heptagonal. Second primary radials quad- 

rangular and about three times as wide as long. Third 
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primary radials larger than the second, more than twice as 

wide as long, pentagonal, axillary, and in one lateral ray sup- 

ports upon each upper sloping side two secondary radials, the 

last being axillary and supporting upon each upper sloping 

side two tertiary radials; in the other lateral ray there are three 

secondary radials, on each side of the third primary radial, 

the last of which are axillary and bear upon each superior 

side two tertiary radials, which gives to each of these rays 

four arms. Upon the distal side of the third primary radials, 

adjoining the azygous area there are three secondary 

radials, and on the proximal side two secondary radials 

the last of which are axillary and bear upon each superior 

sloping side two tertiary radials, which gives to each of these 

rays three arms. In the ray opposite the azygous area the 

third primary radial bears upon one side three secondary 

radials and upon the other two secondary radials, the last 

being axillary and supporting upon each upper side two ter- 

tiary radials, which gives to this arm three rays. It will be 

observed that this ray is constructed in the same way that the 

rays are on each side of the azygous area and that the side 

having three secondary radials is on the side of the lateral 

ray that has three secondary radials on each side of the third 

primary radial. This species, therefore, has seventeen am- 
bulacral openings to the vault. | 

There are three regular interradials in cach area; one large 
plate followed by two small ones. They are below the ter- 
tiary radials and do not reach near the vault. There are six 
plates in the azygous area. The first one is in line with the 
first primary radials and about the same size; it is followed by 

three plates in the second range, and two in the third, neither 

of which approaches the vault. 

The vault is highly convex and has more capacity than the 
calyx. It is covered with plain, polygonal plates, and bears a 
rather large proboscis. The ovarian apertures are small and 
on the sides of the plates surrounding the ambulacral canals. 

There appear to be seventeen of them. 

This species is distinguished by its general form and seven- 
teen arms. If the three secondary radials, in one of the 
lateral rays, is to be regarded as a normal feature, then that 
alone will distinguish it from all other species. If we had twa 
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Specimens of this species possessing three secondary: radials, 

we would not hesitate to reeard it as a normal feature, but 

having only one, it may be a strange freak that was not per- 

petuated. 

Found by S. A. Miller in the Keokuk sige at Boonville, 

Missouri, and now in his collection. 

BATOCRINUS MODESTUS, N.. Sp. 

Plate I, Fig. 34, basal view; Fig, 35, azygous side view; ig 

36, summit view. nl 

Species medium or just below medium size. Calyx subhemi- 

spherical, rather more than twice as wide as high, and broadly 
rounded below. Plates convex. No radial ridges. ' Surface 

granular. Column round, medium size. nee 

Basals form an hexagonal disc that projects slightly below 

the first primary radials and has a diameter a little less than 

twice the diameter of the column; it bears a moderately con- 

cave, radiately lined depression for the columnar attachment. 

First primary radials about one-half wider than high, three_ 

hexagonal, two heptagonal. Second primany radials quadrangu- 

lar, three or four times as wide as long. Third primary radials 

only a little longer than the second, and two or three times as 

wide as long, pentagonal, axillary, and in one lateral ray sup- 

ports upon each upper sloping side two secondary radials, the 

last one of -which is axillary and supports upon each upper 

sloping side two tertiary radials, which gives to this ray four 

arms. In the other lateral ray there are four secondary radials 

upon one side of the third primary radial and two upon the other 

followed by three tertiary radials upon each side, which gives 

to this ray three arms. Upon the distal side of the third 

primary radials adjoining the azygous area there are four second- 

ary radials and on the proximal side two, the last being axil- 

lary and bearing upon each upper sloping side two or three 

tertiary radials which gives to each of these rays three arms. 

In the ray opposite the azygous area there are three secondary 

radials on each upper sloping side which gives to this ray two 

arms. There are, therefore, fifteen arm openings to the vault, 

in this species, but all the arms preserved in. any of our 

specimens at once bifurcate, giving, as indicated, thirty free 
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arms to the species. We have, however, only three specimens 

showing any of the arms, but one of them has five bifurcating 

rays showing part of ten arms. The general form and parts 

preserved leave little doubt that the species has thirty free 

arms. | , 

. There are three regular interradials in each area—one large 

plate followed by two smail ones. They are below the tertiary 

radials and do not reach the vault. There are seven plates in 

the azygous area. The first one is in line with the first primary 

radials and of about the same size; it is followed by three 

plates in the second range, two in the third range and one in 

the fourth, which unites with the plates of the vault. 

. The vault is conoidal and has a capacity about equal to that 

of the. calyx. It is covered with plain and slightly convex, 

polygonal plates, and bears a moderate-sized subcentral pro- 

boscis.. No ovarian pores have been seen in any of our speci- 

mens and there appears to be no evidence of their existence. 

This species is distinguished by its general form, hemispher- 

ical calyx and conoidal vault, fifteen ambulacral openings to the 

vault and thirty free arms. Any one capable of distinguishing 

a: Batocrinus will at once know the species from these peculiar- 

ities. - ., 

‘Found by 8. A. Miller, in the Keokuk Group, at Boonville, 

Missouri, and now in his collection. 

| 

BATOCRINUS HETEROCLITUS, Nn. Sp. 

Plate I. Fig. 87, basal view; Fig. 38, azygous side; Fig. 39, 

summit view. 

fe) eaacins rather below medium size. Calyx and vault subequal, 

‘and together somewhat trochiform. Height of the calyx about 

one third the diameter, and ambulacral openings directed hori- 

zontally. Radial series project at the margin, so as to notch 

the circumference at the interradial parts. Radial ridges well 

defined and angular. Surface granular. Column round and 

small. 

Basals form an hexagonal disc or very low cup two and a 

half times the diameter of the column. First primary radials 

wider than long, three hexagonal, two heptagonal. Second 

primary radials quadrangular, and from two to three times as 
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wide as long. Third primary radials only a little larger than 

the second, twice as wide as long, pentagonal, axillary, and in 

each lateral ray, and in the ray on the right of the azygous 

area support upon each upper sloping side two secondary radi- 

als, the last of which are axillary and support upon each upper 

sloping side two tertiary radials, which gives to each of these 

three rays four arms. The ray on the left of the azygous area 

bears on the distal side of the third primary radial three sec- 

ondary radials, and on the proximal side two secondary radials, 

the last one being axillary and supporting, on each upper slop- 

ing side, a single tertiary radial, which gives to this ray three 

arms. The ray opposite the azygous area bears upon each 

upper side three secondary radials, which give to it two arms. 

There are, therefore, seventeen arm openings to the vault in 

this species. 

The regular interradial areas are elongated and connected 

with the vault. The first plate is smaller than a first radial; 

it is followed by two plates in the second range, and, in some 

areas, with two plates in the third range that connect with the 

plates of the vault, and, in other areas, one plate in the third 

range connects with the plates of the vault. There are, there- 

fore, four plates in some areas and five in other areas. The 

azygous area is large and connected with the plates of the 

vault. The first azygous plate is in line with the first primary 

radials and somewhat narrower; it is followed by three large 

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

range, and two in the fourth range, that connect with the 

plates of the vault. There are, therefore, nine plates in this 

area. : 

The vault is conoidal, low, depressed toward the margin in 

the interradial areas, and covered with polygonal, convex 

plates. There is doubt about the presence of a _ proboscis. 

The highest elevation is almost central and if a proboscis ex- 

isted it must have been very small, for, at that place, the 

plates indicate a small orifice, without the upright plates that 

support a proboscis. We think no proboscis existed, in this 

species, and, therefore, we think, in Batocrinus, all the varia- 

tions may exist on the vault, from no proboscis at all, to the 

balloon-shaped or to the most elongated and crooked forms 



30 

that. have been called Eretmocrinus. A few ovarian apertures 

may be distinguished, but they are very minute, and, adjoin- 

ing some of the arms, there seems to be none at all; in fact, 

there are only two, one on each side of the azygous depres- 

sion, that can be clearly distinguished. 

This species will be distinguished, by its general form, con- 

nection of the interradial area with the vault, and by the 

seyenteen ambulacral openings. The entire absence of a pro- 

boscis or the existence of a very short oneis a feature also of 

‘some importance. 

Found by 8S. A. Miller in the Keokuk Group, at Boonville, 

Missouri, and now in his collection. 

BATOCRINUS PROCERUS, Nn. Sp. 

Plate I, Fig. 40, basal view; Fig. 41, azygous side view; Fig. 42, 

: opposite view of same specimen. 

Species medium size and capacity of the vault exceeding 

that of the calyx and belonging to those forms which are re- 

ferred by authors to Hretmocrinus. Calyx broadly truncated 

below and obconoidal above, for a short distance, but becom- 

ing obpyramidal, in the region of the arms, by reason of a 

slight tendency toward lobes, in the radial series. No radial 

ridges. Width about one-half more than height. Plates mod- 

~erately convex. Column round—not large. 

Basals form an hexagonal disc more than one-half wider 

than the diameter of the column, with a concave, radiately 

lined depression below, for the columnar attachment. First 

primary radials wider than high. Second primary radials 

quadrangular, from two to three ttmes as wide as _ high. 
Third primary radials about one-half larger than the second, 

more than twice as wide as long, pentagonal, axillary, and, in 

each series, except the one opposite the azygous area, bear 

upon each upper sloping side two secondary radials, the last 

one of which is axillary and supports upon each superior 

sloping side a single tertiary radial, which gives to each of 

these four rays four arms. In the ray opposite the azygous 

area there are, upon one of the superior sloping sides of the 

third primary radial, three secondary radials and upon the 

other two secondary radials, the last of which is axillary and 

— 
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bears upon each upper side, a single tertiary radial, which 

gives to this ray three arms. There are, therefore, nineteen 

arms in this species. 

There are three regular interradials, in each area, one large 

followed by two smaller ones, below the tertiary radials, which 

abut against each other and cut off the area from any connec- 

tion with the vault. There are seven plates in the azygous 

area. The first one in the line with the first primary radials 

and somewhat narrower; it is followed by three plates in the 

second range and two in the third and above these one plate 

that unites with the plates of the vault, as it appears in our 

specimen. Our specimen, however, is slightly injured about 

the top of this plate, so as to leave the sutures in doubt, and 

possibly an angle from the tertiary radials may separate it 

from the plates of the vault. | 

The vault is somewhat pyramidal in the lower part and 

conoidal above. On the azygous side there is a longitudinal, 

concave depression extending down to the azygous area of the 

calyx. The vault is covered with slightly convex, polygonal 

plates. The proboscis is large and central. There are no 

ovarian pores. 

This species is distinguished by its general form and nine- 

teen ambulacral openings to the vault. It is unnecessary to 

compare it with any other species that possessed the same 

number of ambulacral openings. 

Found by 8. A. Miller, in the Keokuk Group, at Boonville, 

Missouri, and now in his collection. 

BATOCRINUS VICINUS, 1. Sp. 

Plate IT, Fig. 1, basal view; Fig. 2, azygous side view; Fig. 3, 

summit view. | 

Species below medium size, vault rather larger than the 

calyx, but, on the whole, somewhat trochiform. Height of the 

calyx less than half the diameter, and ambulacral openings di- 

rected horizontally. Radial series project at the margin so as 

to notch the circumference at the interradial parts. Radial 

ridges moderately well defined and angular, Surface, granu- 

lar. Column round and small. ; 
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Basals form an hexagonal disc about one-half wider than the 

diameter of the column, and which extends, in a low rim, be- 

low the first radials. First primary radials wider than long, 

three hexagonal, two heptagonal. Second primary radials quad- 

rangular, and about twice as wide as long. Third primary 

radials about twice as large as the second, and about twice as 

wide as long, pentagonal, axillary, and each one, adjoining the 

azygous area, bears on the distal side two secondary radials 

and on the proximal side two secondary radials, the last being 

axillary and supporting upon each upper side a single tertiary 

radial which gives to each of these rays three arms. Each 

lateral ray is constructed in the same manner and each bear 

three arms. In the ray opposite the azygous side the third 

primary radial bears upon each upper sloping side three sec- 

ondary radials, which gives to this ray two arms. There are, 

therefore, fourteen arms in this species. 

The interradial areas are elongated and the plates connect 

with those of the vault. The first plate is about the size of a 

first primary radial; it is followed by two small plates in the 

second range, and one or two in the third range, and these by 

one or two that connect with the plates of the vault. There 

are, in these areas, from five to seven plates. The azygous 

area is large and contains twelve plates. The first one is in 

line with the first primary radials and of about the same size; 

it is followed by three plates in the second range, four in the 

third range, and four in the fourth range, three of which con- 

nect with the plates of the vault. 

_ The vault is highly convex centrally and depressed toward 

the margin, in the interradial areas, and covered with poly- 

gonal convex plates. <A large plate occupies the central part 

of the vault, and adjoining it on the azygous side is a small 

azygous orifice directed upward. There is no proboscis, though 

the plates surrounding the orifice are elevated higher than the 

central plate. There are no ovarian apertures. 

This species is distinguished by its general form and four- 

teen arms from all other species. By some it will be classed 

in the genus Dorycrinus, but we are not inclined to extend the 

genus Dorycrinus to include such species as this, for by so 

doing it will graduate into Balocrinus. In Dorycrinus there are 
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large plates bearing spines on the' vault; and the azygous area 

is altogether different from the regular. interradial areas, and 

the orifice is directed laterally from a more or less bulbous 

protuberance, neither of which characters exist in this species. 

It is true, however, that, in some respects, this species is allied 

to Dorycrinus, and is widely different from the most typical 

Batocrinus in some respects, but the essential characters enable 

us, without hesitation, to refer it to the latter genus. 7 

Found in the Keokuk Group, at Booneville, Missouri, and 

now in the collection of S. A. Miller. 

BATOCRINUS INOPINATUS, Nn. Sp. 

Plate II, Fig. 4, basal view; Fig. 5, azygous side; Fig. 6,-sum- 

mit view. 

Species below medium size. Calyx short, obconoidal, diame- 

ter more than twice the height. Radial ridges present, but not 

very well defined. Surface granular. Column round and quite 

small. ‘ 

‘'Basals form an hexagonal disc or very low cup that bears a 

rim below the first primary radials, and has a diameter about 

twice as great as the diameter of the column. First primary 

radials a little wider than long, three hexagonal, two heptag- 

onal. Second primary radials, quadrangular, very short, be- 

tween two and three times as wide as long. Third primary 

radials one-half larger than the second, three pentagonal, two 

hexagonal, axillary, and each one adjoining the azygous area 

bears, on the distal side, two secondary radials, and one of 

them bears, on the proximal side, a single secondary radial 

which is axillary, and bears upon each upper sloping side a 

single tertiary radial, and the other one bears, on the proximal — 

side, two secondary radials, the last one of which is axillary, 

and bears upon one upper sloping side two tertiary radials, and 

upon the other, one, giving to each of these rays three arms. 

One of the lateral rays bears upon one of the superior sloping 

sides of the third primary radial three secondary plates, and 

upon the other two secondary radials, the last of which is ax- 

illary, and bears upon each upper side a single tertiary radial, 

which gives to this ray three arms. In the other lateral ray 

the third primary radial bears upon each upper sloping side 
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two secondary radials, the last being axillary, and bearing up- 

on the proximal sides one tertiary radial, and upon the distal 

sides two tertiary radials, which gives to this ray four arms. 

In the ray opposite the azygous area the third primary radial 

-bears upon each upper sloping side three secondary radials, 

which gives to this ray twoarms. There are, therefore, fifteen 

arm openings to the vault in this species. 7 
~ The interradial areas connect with the vault, but they differ 

in-form and in the number of plates. The first plate is about 

as large as a first primary radial. It is followed in one of the 

areas by a single plate, in two of the areas by two plates, and 

in one of the areas by three plates in the second range. In the 

third range in each case a single elongated plate connects with 

the plates of the vault. The azygous area is large, and con- 

tains ten plates. The first one is in line with the first primary 

radials, and is followed by three large plates in the second | 

range. One of the lateral plates, in the second range, supports 

two small plates, and, over the middle plate, in the second 

range, there are two ranges of two plates each, one of the 

larger of which connects with the plates of the*vault. 

~The vault is nearly flat, covered with slightly convex, polyg- 

onal plates, and bears a small subcentral proboscis. No ovarian 

aperatures can be distinguished. 

This species is distinguished by its general form, flattened 

vault, peculiar interradial areas and fifteen arms. 

~ Found by S. A. Miller, in the Keokuk Group, at Boonville, 

‘Missouri, and now in his collection. 

BATOCRINUS PLANUS, Nn. ‘sp. 

Plate Il, Fig. 11, basal view of a cast preserving elevated lines 

outlining the plates; Fig. 12, summit view of same speci- 

men, but the outline of the plates is not preserved; 

-. Hig. 13, azygous side view of same; Fig. 14, 

basal view of another, perfectly preserving 

the plates, as far as illustrated. 

Body very much depressed, pentagonal, capacity of the vault 

equal to or exceeding that of the calyx. Calyx very low, 

about four times as wide as high, concave in the region of the 

basals and gently rounding over the first radials toward the 

margin, Plates convex and radial ridges lobed above the first 
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radials. Surface granular. There are pits at the angles of the 

larger plates in our specimen, but that character is not shown 

on either of two casts and may not, therefore, be normal. 

One cast is one-fourth larger than the specimen illustrated. 

It will be observed, that there is some difference, in the pro- 

portional size of the plates, and the depressions on the cast, 

this is because the internal sides of the plates are not like the 

external surface. It is for this reason, that we cannot always 

recognize the casts, when we are conversant with specimens 

having the plates well preserved, and it is, therefore, a matter 

of gratification to be able to illustrate a species preserved in 

both ways. 

The basals form a small hexagonal, concave disc which is 

almost wholly covered with the column. The first radials are 

quite as long as wide and very slightly rounded from the 

basals to the second radials, three hexagonal, two heptagonal. 

Second radials quadrangular, about one and a half times as 

wide as long. Third radials one-half larger than the second, 

pentagonal, axillary and support upon each upper sloping side 

two secondary radials, the last of which are axillary and sup- 

port the free arms. As near as can be ascertained, from our 

specimens, there are four arms in each series, which arise 

from the second secondary radials and are directed horizon- 

tally. | 

The interradial areas are wide and the plates connect with 

those on the vault. In each regular area there are three plates, 

one large followed by two elongated plates that unite with 

three plates belonging to the vault. There are seven azygous 

interradials, the first one heptagonal, in line with the first 

primary radials and of the same size. It is followed by three 

plates in the second range and three in the third range, which 

unite with four plates belonging to the vault. The vault is 

convex, and bears a subcentral azygous prominence, with the 

orifice on top, but whether or not there is a proboscis cannot 

be determined definitely from our specimens. 

This species would be classed with Steganocrinus if it had 

hexagonal, second, primary radials. But, aside from the un- 

usual, flattened, pentagonal outline, the calyx is that of a true 

Batocrinus. There is no species described in either genus, 

-with which it is necessary to compare it, .. 
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Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS PRODIGIALIS, nN. Sp.- 

Plate III, Fig: 4, basal view; Fig. 5, azygous side; Fig. 6, 
summit view. 

Species very large and wonderfully strong, nearly four times 

as wide as high. Exceedingly rough, by reason of the plates 

being produced in wedge-shaped, transverse nodes. The radial 

series are prolonged beyond the interradial areas leaving the 

circumference deeply notched between the arms. Column round 

at the calyx, large and pierced by a round columnar canal. 

Basals short, projecting in cuneiform edges and expanding 

below the end of the column, and beveled at the sutures, so 

as to give the base an hexagonal outline. The basal disc is 

about twice as wide as the diameter of the column. The circle 

for the attachment of the column is only slightly concave and 

is radiately furrowed at the margin. First radials full twice 

as wide as high, three hexagonal, two heptagonal. Second 

primary radials, less than half as large as the first, quadran- 

gular, and more than twice as wide as long. Third primary 

radials a little larger than the second, short, pentagonal, 

axillary and support on each upper sloping side two secondary 

radials, the last of which is axillary and bears the tertiary 

radials. In each of the radial series, there is upon one of the 

upper sloping sides of the last secondary radial a single ter- 

tiary radial which is axillary and bears upon each upper side 

quaternary radials, which gives to each ray five arms. 

In each radial series there are three or four tertiary 

radials and where the last tertiary radial is axillary there 

are upon each upper sloping side three quarternary radials. 

There are, therefore, twenty-five ambulacral openings to the 

vault. They are all directed horizontally so as to leave deeply 

notched interradial areas that connect with the vault. 

Interradial areas elongated and covered with four plates. The 

first one is large and nearly as long as wide; it is followed by 

two plates in the second range and one in the third that connects 

with the plates of the vault. In the azygous area there are 

twelve plates. The first one isin line with the first primary 

radials and somewhat smaller; it is followed, in the second range, 

by three plates, in the third range by four plates, and in the 
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fourth range by four plates that connect with the plates of the 
vault. There is some irregularity in the last range of plates and 

two of them are elongated and in part belong to the vault. The 

fact is, that there is no line directly separating the plates of the 

calyx, in this area, from those belonging to the vault. 

Vault abruptly convex on the azygous side and highly con- 

vex on the other, so that the vault has two or three times the 

capacity of the calyx. The vault is not depressed in the in- 

terradial areas, but carries its convexity full to the margin of 

the interradial areas of the calyx. It is covered with large 

polygonal nodose plates and bears a large, subcentral probos- 
cis. : : 

The expanded basals and large subcentral proboscis will 
cause it to be classed with Hretmocrinus, by many authors.. 

The union of the interradial areas with the vault is not a com- 

mon character of Batocrinus, but this is not a special charac- 

ter ascribed to Hretmocrinus, and if it were, still it is a char- 

acter possessed by many species of Batocrinus. On the whole, 

the quadrangular second primary radials ally it with Bato- 

crinus so strongly, that we have no hesitation in referring it 

to that genus. It is in striking contrast with the Batocrinus 

figured on Plate I of this Bulletin, and shows the wonderful 

development of this genus. This species is distinguished from 

B. yandelli, which it most resembles, by having twenty-five 
instead of twenty-one or twenty-two arm openings to the vault, 

and by having one more regular interradial in each area and 

one or two more azygous plates. The calyx is not as high, 

though it is a larger species. 

Found by Geo. K. Greene, in the Keokuk Group, at Button 

Mould Knob, Kentucky, and now in the collection of Wm. F. 

K. Gurley. 
SHUMARDOCRINUS, n. gen. 

This genus is founded upon the species described by Shumard, 

under the name ef Actinocrinus concinnus, in the Geo. Sur. of 

Mo. for 1855, page 189, and illustrated on plate A, figure 5. 

The generic formula is as follows: Basals, 3. Radials, 2 by 5. 

Regular interradials, 1. Azygous interradials, 3. Interradial 

areas connect with the vault without any distinguishing line of 

separation. Azygous orifice subcentral. No proboscis... Type 

Shumardocrinus concinnus. 
The specific description given below may embody generic 

characters, but as we have only one species belonging to the 

genus, it is not easy to distinguish characters that are specific 
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from those that are generic; and, it is not improbable, that 

another species may be found having a proboscis, and, if so, 

the presence or absence of a proboscis will dwindle to specific 

importance only. We refer the genus to the Actinocrinide. 

SHUMARDOCRINUS CONCINNUS, Shumard. 

Plate II, Fig. 7, basal view; Fig. 8, summit view; some of the 

plates are destroyed; Fig. 9, side view; Hig. 

10, azygous side wiew. 

This species was described in 1855 by Shumard in these 

words: 

‘The portion of the body of this species situated above the 

second radial pieces is unknown. 

‘The inferior part of the calyx is nearly hemispherical, and 

the plates moderately thick. Basal pieces, three, nearly equal 

in size, forming a low cup with a nine-sided border, and pre- 

senting beneath a wide, circular, shallow depression for the 

column. First radials, moderately convex, length and breadth 

nearly equal, three hexagonal and two heptagonal; inferior 

angle of heptagonal pieces corresponding with a basal suture. 

Second radials, wider than long, with the articular facets for 

third radials nearly perpendicular, large, reniform, occupying 

nearly half the length and two-thirds the width of each piece. 

First interradials, hexagonal, a little longer than wide, and 

rather larger tnan the second radials. First areal pieces, 

hexagonal, longer than wide, its inferior angle corresponding 

to a basal suture. Second areals, heptagonal, surface of the 

plates ornamented with prominent radiating ridges, which rise 

from near the center of the plates, and cross the sutures, so 

as to form several sets of double triangles around the body.” 

It will be observed, that Shumard thought he had only a 

fragment of the calyx, whereas he had, in fact, a complete 

calyx. He thought he had an Actinocrinus, as far as the sec- 

ond radials, and that the third radials had been broken away, 

but he had a new genus that never had any third radials. 

Meek and Worthen described Actinocrinus validus, in 1860, 

in proceedings Acad. Nat. Sci. Phil. p. 384; but in 1866, in 

vol. 2 of the Geo. Sur. Ill., p. 200, referred it to Actinocrinus 

concinnus. Their species has but little resemblance, in any 

respect, to Shumard’s, and it is not easy to understand why 

ad 
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the two were ever confounded with each other. Aclmocrinus 

validus must be restored, as a species, and as it is not a typ- 

ical Acfinocrinus, but approaches Steganocrinus, to which genus 

it has been referred by some authors, it may be known as 

Steganocrinus validus, Meek and Worthen. 

We would describe this species from a specimen found in 

the Burlington Group, at Sedalia, Missouri, and illustrated in 

this Bulletin, as follows: 

Calyx and vault subequal in capacity. Calyx pentagonal, 
three or four times as wide as high. Plates pyramidal and 

radiately sculptured. Column small and round. 

Basals. three and forming an hexagonal sculptured disck. 

First radials about as long as wide, three hexagonal and two 

heptagonal. Second radials about as large as the first, hexag- 

onal and notched on the superior side by the ambulacral furrow. 

The articulating facets described by Shumard for the third ra- 

dials are the articulating facets for the first plate in the free 

arms. 

The first regular interradial hexagonal, smaller than the ra- 

dials and succeeded by two smaller plates that abut upon the 

second radials and upon the ambulacral furrcws and unite 

with three plates on the vault. The first azygous plate is in 

line with the first radials and of about the same size. - It is 

followed by two plates, each of which is about the size of the 

first regular interradials. These plates abut the first plate on 

the sides of the ambulacral furrows, and are followed by three 

plates belonging to the vault. « 

The vault is convex and covered with highly convex and 

conical, polygonal plates. The azygous orifice is rather large 

and subcentral. The arms are unknown. 

Found by R. A. Blair in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. 

MEGISTOCRINUS ORNATUS, 0. sp. 

’ Plate II, Fig. 15, basal view azygous side up; Fig. 16, azy- 

gous side view; Fig. 17, summit view. 

Species medium or above medium size. Calyx subhemi- 

spherical, a little concave below, about twice as wide as high, 

not constricted below the arms, Surface delicately and ra 
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diately sculptured from the central part of each plate, but with- 

out any central nodes or other elevations. Arm openings di- 

rected upward at an angle of about forty-five degrees. Column 

round, rather large and having a large, slightly cinque-foil 

canal. 

Basal plates form an hexagonal disc about one-third wider 

than the diameter of the column. The first primary radials 

are the largest plates in the calyx, slightly unequal in size, 

not visible in a side view, those abutting on a single basal are 

heptagonal. The second primary radials are hexagonal, wider 

than long, differ somewhat in size, but smaller than the first. 

The third primary radials are slightly smaller than the second, 

the two adjoining the azygous are hexagonal, the other three 

are heptagonal. They are all axillary and bear the secondary 

radials. There is a single secondary radial on each upper 

sloping side of the third primary radials in the two rays ad- 

joining the azygous area and in the ray opposite thereto. 

Each of these secondary radials are axillary and bear upon 

each superior sloping side two tertiary radials which gives to 

each of these three rays four arms. In the two lateral rays 

there are three secondary radials in each series which gives 

to each of these rays two arms. This arrangement gives to 

the species sixteen arms. 

In each of the intersecondary areas that separate the three 

four armed series there are two plates, one following the other, 

the second one unites with the plates of the vault which throws 

the arms together in eight pairs. In each regular interradial 

area there are ten plates, the first one is hexagonal, rests be- 

tween the upper sloping sides of the first primary radials, 

separates the second primary radials and is followed by two 

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

two in the fourth range and two in the fifth range, that sepa- 

rate the last tertiary radials and unite with the plates of the 

vault. The azygous area is large and contains twenty-two 

plates. The first one is in line with the first primary radials 

and about as large; it is followed by three plates in the sec- 

ond range, five plates in the third range, four plates in the 

rourth range, four plates in the fifth range, three in the sixth 

range, and two in the seventh range that separate the last 

tertiary radials and unite with the plates of the vault, 
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The vault is highly convex in the central part and over the 

~ambulacral channels and depressed toward the margin in the 

interambulacral areas. There is a large spine bearing plate 

in the center of the vault and one over the junction of the 

ambulacral canals in each of the five radial series. The other 

plates of the vault are polygonal, not tumid or spinous, but 

radiately sculptured after the manner of those forming the 

calyx. The plates are generally small and the sculpturing is 

so delicate and the sutures so indistinct that the artist found 

it impracticable to represent these characters in the illustra- 

tions. The azygous opening is large, subcentral, elevated and 

surrounded, at the base, with numerous small plates. 

The general form and number of plates in the secondary and 

tertiary series will at once distinguish this species from M. 

expansus, and it is so different from all other sixteen armed 

species, that no comparison with any of them is neces? 

It is a marked and beautiful species. 

Found in the Hamilton Group, in Clarke county, indiana 

and the one figured is now in the collection of S. A. Miller, 

while there are four specimens in the collection of J. F. Ham- 

mell, of Madison, Indiana, and many more than that in the 

collection of Wm. FE. E. Gurley, varying from one-fourth the 

size of the specimen illustrated, to more than twice its dimen- 

sions. 

MEGISTOCRINUS HEMISPHERICUS, Nn. Sp. 

Plate II, Fig. 18, basal view azygous side up; Fig. 19, azygous 

side view; Fig. 20, summit view. 

Species medium size. Calyx subhemispherical, broadly flat- 

tened below, a little more than one-half wider than high, not 

constricted below the arms. Arm openings directed upward at 

an angle of forty-five degrees. Surface in our specimens ap- 

parently smooth, without any tumid plates, though as our 

Specimens are silicified, the granules, if any, are destroyed. 

Column large and having a large canal. The sutures are nearly 

all obliterated, in our specimens, above the third primary ra- 

dials rendering a technical description of the Pine above the 

third primary radials impracticable. Ms 
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The basal plates are substantially covered by the end of the 

-column.: The first: primary radials are rather large, slightly 

unequal in size, directed from the column nearly horizontally, 

and those abutting on a single basal plate are hexagonal and 

_ those abutting upon two basals are heptagonal. The second 

primary radials are hexagonal, differ in size and are about as 

large as the first. The third primary radials are smaller than 

the first or second, three are pentagonal and two are hexa- 

.gonal. They are axillary and bear the secondary radials. Two 

_of-the lateral rays have no tertiary radials and therefore have 

only two arms each. The ray on the left of the azygous area 

has four arms; the ray on the right of the azygous area has 

‘three arms, and the ray opposite the azygous area has three 

- arms. - This, arrangement gives to the species fourteen arms. 

In the.regular interradial areas there is one hexagonal plate 

separating the second primary radials, and two plates in the 

second range separating the third primary radials, each of 

which is about the size of the primary radials; above these 

plates the sutures are not distinct, The azygous area is large 

and,,protuberant, at the third and fourth ranges of plates. 

The first azygous plate is in line with the first primary radials 

and nearly as large; it is followed by three plates in the sec- 

ond range and by five plates in the third range, all of which 

are subequal in size; above these plates the sutures are not 

distinct in. our specimen, but there seems to be five plates in 

the fourth range. | 

The vault is only moderately convex over the ambulacral 

areas, and rather slarply depressed toward the margin in the 

interambulacral areas. There is a tumid plate in the center 

and an azygous opening adjoining it. The sutures are de- 

stroyed in our specimen. There are no spinous plates over 

the ambulacral canals. This species is distinguished by its 

general form and fourteen arms. 

Found in the Hamilton Group, in Clarke county, Indiana, 

. and now in the collection of Mr. J. F. Hammell, 
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ACTINOCRINUS ALBERSI, n. Sp. 

Plate II, Fig. 21, azygous side; Fig. 22, apposite view; Fig. 23, 

summit view. | 

Species medium or above medium size. Calyx obconoidal, 

from one-third to one-half wider than high; plates convex and 

the larger ones sculptured so as to be more or less pyramidal, 

angles slightly depressed. No radial ridges. Column medium 

size. 

Basals very short and project almost their entire length be- 

low the end of the column. They are beveled at the sutures 

so as to give the base a subhexagonal outline. The cicatrix 

for the attachment of the column is nearly or quite flat. First 

radials wider than long, three hexagonal, and two heptagonal, 

widening from the base to the lateral angles and contracting 

above. Second radials from one-fourth to one-half smaller 

than the first, hexagonal, and wider than high. Third primary 

radials a little smaller than the second, pentagonal, axillary, 

and support on each upper sloping side a single secondary ra- 

dial, which is axillary, and, in three of the rays, support on 

each upper sloping side a tertiary radial, which gives to each 

of these rays four arms. In each ray adjoining the azygous 

area, there is, on the distal side of each third primary radial, 

a secondary radial, that supports upon each upper sloping 

side a single tertiary radial; but the secondary radial on the 

. proximal side of the third primary radial bears upon its distal 
side an axillary tertiary radial, that bears upon each upper 

sloping side a quarternary radial, and upon its proximal side 

two tertiary radials, which gives to each of these two rays 

five arms. There are, therefore, twenty-two ambulacral open- 

ings to the vault, in this species. 

The regular interradial areas do not connect with the plates 

of the vault. In each of three of the areas there are five 

plates, one, followed by two in the second range and two in 

the third range; but in the other area there are six plates, 

one, followed by two in the second range, and two in the third 

range, and one small plate, in the fourth range. We do not 

suppose, however, that this slight difference, in the interra- 

dial areas, is of specific importance, and describe it only be- 

cause our specimen is so constructed, The azygous area con- 
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nects with the vault and contains eleven plates. The first one 

is in line with the first primary radials though much smaller; 

it is followed by two plates in the second range, one of which 

is larger than it is. There are four plates in the third range 

that gives to the area a width nearly as great as the length. 

There are three plates, in the fourth range, that are followed 

by a single plate in the fifth range, that connects with a singe 

plate belonging, at least in part, to the vault. An ovarian 

pore is at a lateral angle of the last mentioned plate, which 

shows that it should be classed with the vault plates rather 

than with those of the calyx. There is a single, small, inter- 

secondary plate in the area between the two arms and the 

three arms in each ray adjoining the azygous area. 

The vault is elevated above the ambulacral openings, convex, 

and bears a central proboscis. It is covered by numerous 

polygonal, convex or spinous plates. It is not concave 

in the regular interradial areas, but is concave toward the 

margin in the azygous area. There are fourteen ovarian aper- 

tures, two separating the two arms from the three arms be- 

longing to each ray adjoining the azygous area and two be- 

tween the ambulacral openings belonging to each of the five 

radial series. 

The specimen upon which this species is founded was col- 

lected by R. A. Blair, at Sedalia, Missouri, and was presented 

by him to 8S. A. Miller, among other fossils from the Chou- 

teau limestone of that locality, several years ago. It has the 

light lead color of the Chouteau fossils and that of light yel- 

lowish color of the fossils from the Burlington Group of that 

locality. Were it not the color of the fossil itself, we might 

suppose that it is from the Burlington Group, and that it had 

accidently fallen in with the Chouteau fossils. But the rock 

is evidently the same as that in Actinocrinus (?) Chouteanensis, 

collected by Mr. F. A. Sampson and in other crinoids described 

from the Chouteau limestone of Sedalia. It does not seem to 

have any near affinity with any other crinoid from rocks of 

the age of the Chouteau, nor is it near enough specifically, to 

any described form from the Burlington Group to require any 

comparison for the purpose of pointing out differences. We have 
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no doubt that it is from the Chouteau Group. The specific 

name is in honor of Mr. A. Albers, of Cincinnati, Ohio, who 
did the drawing for this bulletin, and who is a good palscon- 

tologist as well as an excellent artist. 

STROTOCRINUS BLAIRI, Nn. Sp. 

Plate II, Fig. 24, lateral view, some of the sutures obscure at 

the canopy. 

Species medium size. Calyx below the canopy obpyramidal, » 

truncated little, if any, beyond the size of the column, width 

about one-half more than the height. Plates convex, the 

larger ones bearing a central node, from which the plates are 

radiately sculptured. Radial ridges on the lower side of the 

canopy or projecting summit, but not distinguishable below 

the third primary radials. 

Basals form a very low cup or rim more than four times as 

wide as high; sutures beveled; facet for the attachment of the 

column concave. First primary radials a little wider than high, 

three hexagonal, two heptagonal. Second primary radials 

about half as large as the first, wider than long, hexagonal. 

Third primary radials nearly as large as the second, wider than 

long, heptagonal and supporting on each upper sloping side a 

single secondary radial, which is axillary and supports on each 

upper sloping side the tertiary radials. As far as the sutures 

can be determined in our specimen, where there is a single ° 

tertiary radial in any series, it is axillary and bears quaternary 

plates, but where there are two or more tertiary plates in the 

series the last one is not axillary. The rays on each side of 

the azygous area have each six arm openings to the vault, and » 

one of the lateral rays has the same number and the other 

two rays as far as preserved indicate the same number. It is, 

therefore, believed, that there are thirty arm openings to the 

vault. 

The regular interradial areas are signee’ and cut off from 

the vault by the tertiary and quaternary plates. There are 

eight plates in each area, one in the first range, two in the 

second, two in the third, two in the fourth and one in the 

fifth. The azygous area is also cut off from the vault by the 

quaternary plates. The first plate is in line with the first 
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primary radials and nearly as large, it is followed by two 

plates in the second range, four in the third, four in the 

fourth and above these there are three or more small plates 

but the sutures are too indistinct in our specimen to definitely 

determine the number. 

The vault is quite convex and bears a central proboscis. It 

is covered with numerous, highly convex, polygonal plates. 

This species is so well marked that it is unnecessary to 

compare it with any hitherto described. 

Found in the Burlington Group, at Sedalia, Missouri, by R. 

A. Blair, in whose honor we have proposed the specific name, 

and now in the collection of S. A. Miller. 

ACTINOCRINUS FOVEATUS, Nn. Sp. 

Plate IT, Fig. 25, azygous side; Fig. 26, view opposite the azy- 

gous area of another specimen, the calyx is a litle 

flattened in both specimens. 

Species medium size. Calyx obconoidal, more rapidly spread- 

ing in the upper part than below, especially in the region of 

the secondary and tertiary radials; about one-half wider than 

high; plates convex, sculptured, more or less stellate; radial 

ridges angular in the superior part, and angles of the plates 

depressed. 

Basals short, slightly constricted above; sutures beveled; 

columner cavity broad and shallow. First radials rather wider 

than long, except the radial on the left of the azygous area, 

which is longer than wide, three hexagonal, two heptagonal. 

Second primary radials about half as long as the first, hexa- 

gonal, and wider than high, except in the ray on the left of 

the azygous area, where the second radial is heptagonal and 

Jonger than wide. In this ray there is no third primary ra- 

dial and the second occupies the position of the second and 

third primary radials. This feature may be abnormal, but as 

the first plate is larger than it is in either of the other rays 

the peculiarity must have commenced with the commencement 

of the growth of the specimen and is not due to any injury 

that it could have received. The fact that Shumardocrinus 

never had but two primary radials in any of its rays leads 

one to believe, that, in this species, one of the rays, in its 

=i 
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normal condition, may never have had more than two. While 

we have two specimens of this species this particular ray hap: 

pens to be wholly preserved in only one of them. Third 

primary radials, in the four rays, a little larger than the sec- 

ond, three of them pentagonal, and the one on the right of 

the azygous area hexagonal, as shown in both of our speci- 

mens; all are axillary, and support on each upper sloping side 

a single secondary radial, which is axillary and supports upon 

each superior sloping side a single tertiary radial, except in 

the ray on the left of the azygous area, where there are two 

tertiary radials. This peculiarity in the ray having only two 

primary radials does not appear to be abnormal, and certainly 

is not the result of any mechanical injury. There are, there- 

fore, twenty ambulacral openings to the vault. 

In one of the regular interradial areas adjacent to the ray 

opposite the azygous area there are six plates, one of which 

connects with the plates of the vault, and in the other area 

there are seven plates, one of which connects with the plates 

of the vault. In the other two regular areas there are onlv 

five plates, neither of which reaches the plates of the vault, 

because the areas are cut off by the union of tke tertiary ra- 

dials. The azygous area contains nine plates. Te first one 

is in line with the first primary radials and somewhat smaller; 

it is followed by two plates in the second range, five plates in 

the third range, and only one in the fourth range which-is 

cut off from the vault by the union of the tertiary radials 

above it. 

Vault very convex and having more capacity than the calyx. 

It is covered by large, polygonal, spiniform plates. The vault 

is injured at the summit in both of our specimens so the char- 

acter of the proboscis cannot be determined. No ovarian pores 

discovered. 

This species, in some respects, resembles a Batocrinus, but 

the hexagonal, second primary radials must place it in the 

genus Actinocrinus. The fact that the azygous area and the 

two interradial areas adjoining do not connect with the vault, 

while the other two interradial areas do, would seem to be of 

specific importance, without reference to the want of uniformity 

in the number of plats, in the different areas. The ray on 
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the left of the azygous area, if normal, will distinguish this 

species from all others and as the ray on the right is the 

same in each specimen we think the one on the left is normal. 

The general form and surface ornamentation will distinguish 

this from all other species having twenty arm openings to the 

vault, though it resembles A. fossatus which has forty arm 

openings to the vault. 

Found by R. A. Blair, in the Burlington acta: at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

SAMPSONOCRINUS, n. gen. 

[Ety. The generic name is infended as a compliment to a dis- 
tinguished naturalist, Mr. fF. A. Sampson, of Sedalia, Mo. | 

Body more or less globose. Basals three, subequal, one 

pentagonal, two hexagonal. Primary radials either two or 

three in each radial series and differing in this respect 

in: the different radial series in the same _ specimen. 

Secondary and tertiary radials present. Interradial plates con- 

nect with those of the vault, and, in three of the areas the 

first. plate abuts upon the basals, by which arrangement eight 

plates unite with the basal disc. Vault elevated over the 

ambulacral canals, and depressed in the interradial spaces. 

Proboscis subcentral. Type S. hemisphericus. 

We refer this peculiar genus to the family Actinocrinide. 

SAMPSONOCRINUS HEMISPHERICUS, nl. Sp. 

Plate IJI, Fig. 7, basal view; Fig. 8, summit view; Fig. 9, 
azygous side, the sutures between some of the plates 

being obscure; Fig. 10, lateral view. 

General form of the calyx hemispherical, rather more than 

one half wider than high, broadly rounded below. Plates 

convex. Surface granular. Columnar facet very small. Arms 

directed horizontally. 

One of the basal plates is pentagonal and two hexagonal, 

and they differ but: little in size. When united they form a 

disc having three re-entering angles, in one of which an azygous 

plate is supported, and each of the others support. a radial series. 

The pentagonal plate is truncated by a radial and the hexagonal 

plates are truncated by a radial and by an interradial, By 
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this arrangement the basal plates, when united, form a 

disc having eleven sides and abuts upon eight, plates, a pecu 

liarity we have never observed in any other fossil. 

The first primary radials are longer than wide, very un- 

equal in size, two pentagonal, two hexagonal, and one heptag- 

onal. The radial series are so different that we will describe 

them separately. The first primary radial that truncates the 

pentagonal basal plate is the largest plate in the body, heptag- 

onal, and has a width greater than its length. It is followed 

by a second primary radial, one-half smaller than the first, 

longer than wide and heptagonal. This is followed by a short, 

small, third primary radial that is heptagonal, axillary and 

supports upon each superior sloping side a small secondary 

radial, which gives to this ray two arm openings that enter 

the vault horizontally. In one of the series, supported in one 

of the re-entering angles of the basal disc, the first primary 

radial is very large and hexagonal. It is followed by a second 

primary radial, that is very large, wider than long, heptagonal, 

axillary, and supports on one of the superior sides a single, 

secondary radial, which is axillary and supports tertiary radials, 

and upon the other two secondary radials, the last of which is 

axillary and supports tertiary radials, which gives to this ray 

four arm openings to the vault, that are directed horizontally. 

In the other series supported in a re-entering angle of the basal 

disc, the first primary radial is much smaller than the one 

last described, longer than wide and pentagonal. It is followed 

by a second primary radial much larger than itself, wider than 

long, having eight sides, axillary and supporting, on the left 

lateral side a single secondary radial that is axillary and supports 

tertiary radials, and, on the superior side, a single secondary 

radial that is not axillary, and, on the right lateral side, a 

secondary radial that is axillary and supports tertiary radials, 

which arrangement gives to this ray five arms. It will be 

noticed here, that the two radial series supported in the re- 

entering angles of the basal disc have no third primary radials. 

In the radial series, on the right of the azygous area, the first 

primary radial is large, longer than wide, hexagonal, and 

followed by a second primary radial, which is much smaller, 

hexagonal, and followed by a third primary radial, which is 
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still smaller, much wider than long, hexagonal, axillary, and 

bears upon each superior side a single secondary plate, which 

is short and axillary and bears tertiary radials, which gives to 

this ray four arm openings to the vault. In the radial series, 

on the left of the azygous area, the first primary radial is 

small, longer than wide, pentagonal, and followed by a second 

primary radial, nearly as large, longer than wide, hexagonal, 

‘and followed by a third primary radial, much wider than long, 

octagonal, axillary, and bearing on the superior sloping sides 

a single secondary radial, which is axillary and bears tertiary 

radials, which gives to this ray four arm openings to the 

vault. It will be observed that the three radial series that 

truncate the basal disc have, each, three primary radials, 

though the plates differ in relative form and size. There are, 

therefore, nineteen arm openings to the vault. The first arm 

plates are small, and the arms are directed horizontally. 

Beyond this, the arms are unknown. 

The interradial areas differ, in form, and in the number of 

plates, and in position, as much as the radial series do, and, 

though they all connect with the vault and the plates grow 

less in size, until they unite with the plates of the vault, they 

will be separately described. In the area on the right of 

the azygous area, the first plate rests on the basal disc. It is 

large, longer than wide, hexagonal and is followed by two 

rather large plates in the second range, and five in the third 

range, which connect with the plates of the vault, but in this 

Species there is no line separating the plates, in the _ inter- 

radial areas, from the vault, as they all graduate into each 

other. In the area on the left of the azygous area, the first 

plate rests on the basal disc. It is large, much longer than 

wide, heptagonal, and is followed by two plates, in the second 

range, that unite with three plates which belong to the vault. 

In the area on the right of the radial series that truncates the 

pentagonal plate belonging to the basal disc, the first inter- 

radial rests between the superior lateral sides of the first 

primary radials. It is moderately large, hexagonal, and is 

followed by two plates in the second range that unite with 

three plates belonging to the vault. In the area on the left 

of the radial series that truncates the pentagonal plate be- 
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longing to the basal disc, the first interradial rests hehe 

the superior lateral sides of the first primary radials. It is 

not as large as the corresponding plate last described, pentag- 

onal and is followed by a single plate, in the second range, 

that unites with three plates belonging to the vault. This is 

the smallest of the interradial areas and has only two _ plates 

in it. In the azygous area as usual in the Actimocrinide, the 

first plate enters one of the re-entering angles of the basal 

disc, and is in line with the first primary radials. It is longer 

than wide, hexagonal and followed by two smaller plates, in 

the second range, three in the third, and four in the fourth, 

which unite with the plates of the vault in a zigzag line, with- 

out any definite mark of separation. 

The vault is convex, having the radial areas highly ana 

narrowly elevated with abruptly descending, wide interradial 

areas. It is covered with numerous, rather _ small, convex, 

polygonal plates. It had a small, subcentral proboscis, which 

is broken off in our specimen, at the summit. of the vault _ 

Found in the Chouteau limestone, at Sedalia, Missouri, by 

Mr. F. A. Sampson, and now in his collection. 

AMPHORACRINUS SEDALIENSIS, nh. Sp. 

Plate V, Fig. 34, summit view of a small specimen; Fig. 35, 

azygous side of a large specimen; Fig. 36, basal 

view of same; Fig. 37, summil view of same. 

Species from medium to large size. Calyx semi-elliptical, or 

bowl-shaped, one-fourth wider than high, broadly rounded be- 

low. Interradial areas depressed between the arm bases where 

they unite with the plates of the vault. Plates convex, sculp- 

tured, more or less stellate. No radial ridges. Column round, 

medium size, and facet for attachment only slightly concave. 

Basals short, and forming an hexagonal disc only about one- 

half wider than the diameter of the column. First radials a 

little wider than long, three hexagonal, two heptagonal. . Sec- 

ond primary radials about two-thirds as large as the first, 

longer than wide, hexagonal. Third primary: radials short, 

much smaller than the second, pentagonal, axillary and sup- 

port on each upper sloping side a single secondary radial, 



ay) 

The secondary radials are directed nearly horizontally and 

stand out, their full length, from the interradial areas. There 

are ten arm openings to the vault. 

There are three regular interradials in each area. The first 

one is as large as a second primary radial and reaches about 

as ‘high, hexagonal, and supports two rather large plates that 

unite with the’ plates of the vault. There are nine plates in 

the azygous area. The first one is in line with the first pri- 

mary radials and nearly as large. It is followed by two plates, 

equally as large, in the second range. There are four plates 

in the third range, though one of them touches one of the 

plates of the second range only at an angle, and on each side 

of the superior part there is a single plate. The last three 

plates unite with the plates of the vault. 

The vault is highly elevated over the ambulacral canals and 

correspondingly depressed interradially. It is covered with 

numerous convex, polygonal plates and bears a large sub-cen- 

tral proboscis. 

There is no described species very closely resembling this 

one, though we have no doubt that we have before us a true 

Amphoracrinus. 

The large specimen illustrated was found by R. A. Blair, in 

the Chouteau limestone, at Sedalia, Missouri, and is now in 

the collection of S. A. Miller. The smaller specimen is from 

the same rocks and is in the collection of F. A. Sampson. 

The sculpturing is best preserved on the smaller specimen. 

FAMILY MELOCRINIDAL. 

MELOCRINUS SAMPSONIT, n. Sp. 

Plate II, Fig. 27, basal view; Fig. 28, azygous side; Fig. 29 

opposite view. 

Species above medium size. Calyx obconoidal, as far as the 

secondary radials, which are directed horizontally, so as 

to give the summit a pentagonal outline; truncated by large 

column; diameter nearly twice as great as the height. Plates 

highly convex and more or less radiately sculptured. 

The four basals form a short rim, which is slightly lobed 

by the depression of the suture lines, and almost covered be- 

low by the end of the column, First radials the largest plates 
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in the calyx, a little wider than high, three heptagonal, two 

hexagonal. Second primary radials about half as large as the 

first, wider than high, four hexagonal, one pentagonal. They ~ 

differ somewhat in size. Third primary radials smaller than 

the second, the superior part directed nearly horizontally; 

three pentagonal, two hexagonal, axillary, and support on each 

upper sloping side a single secondary radial. The secondary 

radials are short and directed horizontally, and the articulat- 

ing facets are quite concave, and each one is marked by a 

large ambulacral notch. There are only ten ambulacral open- 
ings to the vault. 

There are five plates, in each regular interradial area. The — 

first one is about as large as a second primary radial, it is 

followed by two smaller plates, in the second range, and these 

by two plates, in the third range, that separate the secondary 

radials and curve in upon the vault to unite with the plates 

of the vault. There are ten plates in the azygous area. The 

first one is in line with the first primary radials and of. about 

the same size; it is followed by two plates in the second 

range, three in the third range, and four in the fourth range, 

that curve in upon the vault to unite with the summit plates. 

The vault is unknown. 

This species is so radically different from all others that 

have been described, that no comparison with any of them is 

necessary. 3 

Found by Mr. F. A. Sampson, the well known and promi 

nent naturalist, in the Chouteau limestone, at Sedalia, Missouri 

and now in his collection. The specific name is in honor of 

the collector. 

Famity DOLATOCRINIDAK. 

DOLATOCRINUS NODOSUS, Nn. sp. 

Plate III, Fig. 1, basal view; Fig. 2, azygous side view; Fig. 

3, summit view. 

Species above medium size. Calyx hemispherical, broadly 

truncated below. No radial ridges. Each plate bears a prom- 

inent conical central node, from the base of which there are 

numerous, more or less interrupted radiating lines, and toward 

the upper part, irregular, low, scattering nodes. Column 

round and having a large cinque foil columnar canal. 



57 

Basal plates almost covered by the columr. First primary 
radials wider than long, the two on the azygous side being 
somewhat larger than the others. Second primary radials 

about one half wider than long, quadrangular. Third primary 

radials expand slightly to the superior lateral angles, longer 

than the second, pentagonal, axillary, and in the ray on the 

right of the azygous area bears a single, secondary radial up- 

on each superior, sloping side, which is axillary, and bears 

upon each superior sloping side two tertiary radials, which 

gives to this ray four arms. In each of the other four rays, 

the third primary radial bears upon one upper sloping side 

three secondary radials, and upon the other, one secondary 

radial, which is axillary, and supports upon each upper sloping 

side, two tertiary radials. This arrangement gives to each of 

these rays three arms. There are, therefore, sixteen arms and 

sixteen ambulacral openings to the vault in this species. 

The azygous area is like the others, except a little larger. 

The first interradials are the largest plates in the calyx, have 

nine sides, and are broadly truncated above for the second 

interradials. The second interradials are about half as large 

as the first, and are followed by a single plate, which is about 

half as large as the second, and unites with two large, elon- 

gated plates belonging to the vault. 

The vault is very slightly elevated over the radial areas, and 

about equally as much depressed in the interradial areas. It 

is substantially covered by three circles of plates, the surface 

of which is covered by. granules, and a few of the plates over 

the radial areas bear a small central node, as shown in the 

illustration. The subcentral azygous opening is slightly ele- 

vated and surrounded by four plates, two of which form part 

of the first circle of plates and, if counted with the first circle, 

there are seven plates in the first circle, and without them 

there are only five; but the circle is not complete without count- 

ing one of them. In the second circle there are ‘seven 

plates. Inthe third circle there are fifteen plates, two in each 

depressed interradial area that unite with the plates of the 

calyx and one over each radial area. These are all the plates 

covering the vault except those over the radial areas at the 

base of the arms. There are no ovarian openings, at least, in 

a beautifully preserved specimen none can be discovered. 
—8 
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This species bears more resemblance to Dolalocrinus bellulus 

than to any other, but is readily distinguished by having only 

sixteen instead of seventeen arms, and by having no 

ovarian openings. There is also some difference in the con- 

vexity and structure of the vault and in the surface ornamenta- 

tion. 

Found in the Hamilton Group, near Charlestown, Indiana, and 

now in the collection of Mr. J. F. Hammell, of Madison, Indiana. 

DOLATOCRINUS SACCULUS, Nn. Sp. 

Plate III, Fig. 11, basal view; Fig. 12, side view. 

Species medium or below medium size. Calyx subhemi- 

spherical, broadly truncated at the base and _ subcylindrical 

above. Radial ridges consisting of small, rounded elevations, 

which are interrupted by central nodes on the plates. Surface 

ornamented with radiating ridges from the central part of the 

plates that do not unite with the radial ridges or coalesce 

with the central nodes. The radiating ridges are toward the 

margin of the plates, and the second interradials have no cen- 

tral nodes. Column round, medium size, and having a large 

cinque foil canal. 

Basal plates hidden by the column and a rounded flanging 

rim that surrounds it, on the basals and at the commencement 

of the first primary radials. First primary radials a little 

wider than long, and subequal in size. Second primary radials 

rather less than twice as wide as long, quadrangular, sides 

nearly parallel. Third primary radials very little larger than 

the second, from one-half wider to twice as wide as long, per- 

tagonal, axillary, and bear upon each superior sloping side a 

single secondary radial. The secondary radials bear upon each 

superior sloping side a single tertiary radial, which gives to 

this species twenty ambulacral openings to the vault. 

The first interradials are rather large and have nine sides. 

There-is only a single plate in the second range and it ex- 

tends to the top of the calyx and connects with the plates of 

vault. The azygous area is not matericlly different from the 

other areas. 

The vault is moderately convex and bears rather sharp radial 

ridges. The sutures cannot be distinguished in our specimen. 

There are twenty ovarian apertures, one on each side of each 
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pair of arms. They are elongated and are close to the ambu- 

lacral canals, and not through the vault itself as in some species. 

This species, when compared with D. corporosus, will be 

found to have only a single tertiary radial, while in that 

species there are four, and only two interradials, while in that 

species there are from three to six plates, and the azygous 

area is altogether different. There are also some minor differ- 

ences in surface ornamentation and otherwise. There is no 

necessity for comparing it. with any other known species. 

Found by Geo. K. Greene, in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS SALEBROSUS, n. Sp. 

Pilate 11f, Fig. 13, basal view; Fig. 14, side mew; Hig. 15, 

7 summit view. 

“Species medium or below medium size. Calyx subhemi- 
spherical, concave below and slightly constricted below the 

arms. Radial ridges consisting of small, rounded elevations 

which are interrupted by central nodes on the plates. Surface 

ornamented with radiating ridges from the nodes and central 

part of ‘the plates. The second intecradials have a transverse 

central ridge with longitudinal ridges below it. Column round 

medium size, and nearly filling the funnel-shaped cavity formed 

by the basal plates. 

Basal plates form a cup that is inserted into the cavity of 

the calyx and is nearly filled by the end of the column. The 

mouth of the cup is about one-fourth wider than the diameter 

of the column. First primary radials about as long as wide 

and curve, at the lower end, into the basal concavity to unite 

with the basal plates, and upward at the superior end, so that 

the calyx will rest upon the middle part of these plates. Sec- 

ond primary radials from one-fourth to one-half wider than 
high, quadrangular, and slightly expanding upward. Third 

primary radials a little larger than the second, about one-half 

wider than high, three hexagonal, two pentagonal, axillary, 

and, in two of the rays, bear upon each upper sloping side a 

single secondary radial which is axillary and bears upon each 

Superior side two tertiary radials, which gives to each of these 

rays four arms. In each of two other rays, the third primary 
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radial bears upon one superior sloping side two secondary 

radials and, upon the other, a single secondary radial, which 

is axillary and supports, on each superior sloping side, two 

tertiary radials, which arrangement gives to each of these two 

rays three arms. The other ray, in its normal condition, may 

be like the last two, and if so, the species will have seventeen 

arms, but in the specimen illustrated, it is different and is 

peculiarly constructed, as follows. Upon one side of the third 

primary radial there is a single secondary radial, which is 

axillary and bears upon each superior side a single tertiary 

radial, and, upon the other side of the third primary radial, 

an interradial is supported, without the intervention of a 

secondary radial, and, therefore, there are only two arms to 

this ray, which gives us only sixteen arms in the specimen 

illustrated, and, until it can be shown, that this structure is 

abnormal, the species must be regarded as possessing only 

sixteen arms. 

The first interradials are of unequal size, one of them is 

heptagonal and each of the others has nine sides. The hep- 

tagonal plate is followed by two plates, in the second range, 

one of which rests, in part, on one of the superior sides of a 

third primary radial and takes the position of a secondary 

radial in the two-armed ray. These two plates in the second range 

connect with two plates belonging to the vault. In the other 

four areas, one plate, in the second range, is followed by one 

in the third range that unites with two plates belonging to 

the vault. 

The vault is moderately convex over the ambulacral canals 

and correspondingly depressed in the interradial areas. It is 

covered by a few rather large polygonal plates that bear pus- 

tules, and each one over the junction of the ambulacral canals 

bears a central node. The azygous orifice is central. No 

ovarian pores can be distinguished. 

We regard the interradial area having the first plate heptago- 

nal as the azygous area, and, if the two-armed ray is abnor- 

mal and the species has seventeen arms, then it will resemble 

D. aurealus, from which it will be readily distinguished, by 

the interradial areas; for in that species, there are three plates, 

in the third range, that unite with the plates of the vault, in 
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the regular areas, and four or five in the azygous area. Be- 

sides, the ornamentation is different in the two species, and 

the proboscis in that species is large and subcentral and the 

arrangement of the plates on the vault is quite different in the 

two species. But if the two-armed ray is normal then this is 

a sixteen armed species so different from all other sixteen 

armed species that have been described, that no comparison 

with any of them is necessary. 

Found by Geo. K. Greene, in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

Famity POTERIOCRINIDA. 

POTERIOCRINUS BLAIRI, n. Sp. 

Plate IV, Fig. 1, azygous view, the arms on the right a little 

compressed; Fig. 2, view showing the ray opposite the 

azygous area on the left, one of the arms 

is spread out of place. 

Species medium size, robust, and having wide arms that fit 

closely together as in Zeacrinus. Calyx obconoidal, nearly 

twice as wide as high, truncated below for a rather large 

column; sutures distinct; surface smooth. 

Basals very short, three or four times as wide as high. 

Subradials wider than high, three haxagonal, and two _ hep- 

tagonal; those adjoining the azygous area are heptagonal. 

First radials of unequal size, but about twice as wide as 

high; truncated the entire width above and separated from the 

first brachials or arm plates by a slightly gaping suture. The 

second radials or brachials, as they are usually called, are of 

unequal size and not uniform in shape. In four of the rays 

these plates are wider than high, pentagonal and support 

upon each upper sloping side the secondary radials or free 

arms. The secondary radials are short, wide, quadrangular 

and abut against each other. In one of the series, the fifth 

plate is pentagonal, axillary and supports upon each upper 

sloping side the tertiary radials; in the other series, preserved 

in our specimen, the sixth plate is axillary, pentagonal and 

supports on each upper sloping side the tertiary radials. No 

further bifurcation is shown, though ten tertiary radials are 
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preserved. The tertiary radials are short, wide, quadrangular, 

and abut against each other, in the same manner that the 

secondary radials do. This arrangement gives to each of these 

four rays four arms. In the ray opposite the azygous area, 

the second primary radial is the largest plate in the body 

and nearly square. It is followed by a short, quadrangular 

plate, and then follows a short pentagonal plate, that is axil- 

lary and supports upon each upper sloping side a long series 

of short, wide, quadrangular, secondary radials, which gives to 

this ray two arms. There are, therefore, eighteen compact 

arms in this species. 

The azygous area is of moderate size and the plates are ar- 

ranged as is usual in this genus. The first one is pentagonal 

and rests between the sloping sides of two subradials and be- 

low the under sloping side of the first radial, on the right. 

The second plate is long, hexagonal, truncates a subradial and 

reaches as high as the top of the second radial on the left. 

The fourth plate is much smaller than the third, truncates the 

second and extends a little beyond the third. The fifth plate 

truncates the third and is not fully exposed in our specimen. 

This species is readily distinguished by its general form, and, 

so far as known, has no nearly related species, in the group 

of rocks, in which it occurs. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The spe- 

cific name is in honor of the collector. 

POTERIOCRINUS ALTONENSIS Ni. Sp. 

Plate IV, Fig. 3, azygous area on the right, calyx arms and 
part of the column, compressed; Fig. 4, opposite 

view of same specimen. 

Species quite small, constricted above the calyx in the mid- 

dle of the second radials or brachials. Calyx short, hemispher- 

ical or bowl-shaped, nearly twice as wide as high; plates con- 

vex; sutures distinct; surface granular. Column quite small 

and round, the alternate plates slightly projecting. 

Basals depressed and extending a little beyond the acne 

so as to be seen from a basal view. Subradials rather wider 

than long and forming, with the basals, a low cup. First ra- 

dials wider than long, pentagonal, truncated the entire width 

above and separated from the second radials or brachials by a 
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gaping suture. A single, elongated, brachial or second radial, 

rounded and contracted in the middle, and axilliary, supports 

upon its superior sloping sides, in each radial series, the free 

arms. The arms are long, slender, round and composed of 

rather long plates which are slightly constricted in the middle 

part. The first plates are longer than the succeeding ones. 

The arms do not bifurcate and there are, therefore, only ten 

arms in this species. Pinnules distant. 

Azygous plates are as usual in this genus; the first one is 

pentagonal, about half as large as a subradial, rests upon the 

upper sloping sides of two subradials and between the first ra- 

dial, on the right, and the second azygous plate, on the left, 

and is truncated, at the top, for the third azygous plate; the 

second plate is pentagonal, about as large as the first, rests 

upon the truncated upper end of a subradial, and between a 

first radial, on the left, and the first and third azygous plates, 

on the right, and is truncated at the upper end, for the fourth 

plate. The fourth plate extends beyond the third. 

This species is distinguished by its small size, hemispherical 

calyx, long, constricted brachials and ten arms. When com- 

pared with P. rowleyi it will be noticed, that species has two 

brachials, in some of the rays, and all the arms bifurcate toward 

the top. It will not be mistaken, for any other species, by any 

one capable of making a comparison. 

Found by the late Hon Wm. McAdams, who was a prominent 

naturalist, in the St. Louis Group, at Alton, Illinois, and now 

inthe collection of S. A. Miller. 

POTERIOCRINUS BROADHEADI, nl. Sp. 

Plate IV, Fig. 7, azygous side view; Fig. 8, lateral view. 

We have examined six specimens belonging to this species, 

one a third larger than the specimen illustrated, three others 

as much smaller, and each one is longer and larger upon the 

azygous side than upon the opposite side, showing the unsym- 

metrical form of the calyx is normal. Calyx irregularly obco- 

noidal above the broad truncated base, by reason of the longi- 

tudinal convexity of the plates and the depressed sutures, or 

it might be called somewhat obpyramidal. The azygous. side 

is longer than the other, the two rays opposite the azygous 
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area are the shorter and of equal length, and, from these, there 

is a gradual lengthening to the top of the third azygous plate. 

All the plates are longitudinally convex and the sutures are 

depressed, especially at the angles, and a pore penetrates the 

calyx at every angle, and, on the longer sides, a pore pene- 

trates the calyx between the angles. The greatest length of 

the calyx does not equal the diameter. Plates thick. Column 

unknown. 

Basals small, wider than long, and project below the end of 

the column. Superior angles rather acute. Subradials the lar- 

gest plates in the calyx and about as long as wide, though 

somewhat unequal in size, three hexagonal, two heptagonal. 

First radials about twice as wide as long, though of unequal 

length, and slightly concave the entire width above for the re- 

ception of the second radials, none of which are preserved in 

our specimens. 

The first azygous plate is about as large as a first radial, 

nearly equal sided, pentagonal, rests between the superior slop- 

ing sides of two subradials, separates the first radial, on the 

right, from the second azygous plate, on the left, and is trun- 

cated above by the third azygous plate. The second azygous 

plate is nearly as large as the first, truncates a subradial, sep- 

arates the first radial, on the left, from the first and third 

azygous plates, and thins toward the upper edge, indicating 

that it united with small plates belonging to a proboscis. The 

third azygous plate rests upon the first and in its lower part 

separates part of the first radial plate, on the right, from the 

second azygous plate and thins toward the upper edge, indi- 

cating that it united with small plates belonging to the prc- 

boscis. 

This is a peculiar species and on account of its azygous area 

and the pores that penetrate the vault, may yet be made the 

type of a new genus. At least it will not be confounded with 

any species that has been heretofore described in this genus. 

Found by R. A. Blair, in the Chouteau limestone, near Se- 

dalia, Missouri, and now in the collection of S. A. Miller. The 

specific name is in honor of Prof. G. C. Broadhead. 
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POTERIOCRINUS SAMPSONI, n. sp. 

Plate IV, Fig. 9, azygous side view; Fig. 10, opposite view of 

same, some of the matrix is attached to the 

top of the first radials. 

Species medium or below medium size, as indicated by two 

Specimens, one of which is smaller than the one illustrated. 

Calyx like the frustum of a cone, being broadly truncated be- 

low, slowly expanding above and having a diameter about one- 

fourth greater than the height. Surface smooth, possibly, in 

better preserved specimens, granular. Plates thick and sutures 

close. Column large, at the superior end, as it entirely covers 

the truncated end of the calyx. 

Basals moderate size, about a third or a half wider than 

_high. Superior angles distinct though not acute. Subradials 

the largest plates in the calyx, wider than long, though un- 

equal in size, three hexagonal, two heptagonal. First radials 

about twice as wide as long, though slightly unequal in size, 

and truncated the entire width above, for the reception of the 

second radials, none of which are preserved, in our specimens. 

The first azygous plate is smaller than a first radial, nearly 

equal sided, pentagonal, rests between the superior sloping 

sides of two subradials and separates the first radial, on the 

right, from the second azygous plate. The second azygous 

plate is much smaller than the first, truncates a subradial and 

separates the first one from the first radial, on the left. The 

third azygous plate is smaller than the second, as shown by 

the specimen, which is not illustrated, and beyond it, the 

plates are not preserved. 

While this species is not distinguished by any very remark- 

able peculiarities, it is so different from any that have been 

described from rocks of the same geological age, that no 

comparison is necessary. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The 

specific name is in honor of F. A. Sampson, a distinguished 

naturalist of Sedalia. 

—9 
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ZEACRINUS BLAIRI, n. sp. 

. Plate IV, Fig. 5, azygous side; Mig. 6, opposite side of same 

specimen, showing part of the proboscis. 

Species below medium size. Calyx low, basin-shaped, two 

and a half times as wide as high, depressed at the base, 

plates convex, sutures distinct, surface granular. Column 

small and round. 

Basals form a disc one-half larger than the diameter of the 

column, and, in plain view, as seen from below. Subradials 

wider than high, and forming, with the basals, a low cup. 

First radials wider than long, pentagonal, truncated the entire 

width above, and separated from the brachials by a gaping 

suture. <A single brachial, about as long as wide, rounded and 

contracted, in the middle, and axillary, supports upon its upper 

sloping sides, in each radial series, the free arms. The proxi- 

mal arm, on the left of the azygous area, bifurcates on the 

sixth plate, and the proximal side again on the ninth plate, 

and the distal side bifurcates on the fourth plate, and the dis- 

tal branch on the eighth plate, which gives to this ray six 

arms. The ray opposite the azygous area bifvrcates, on one 

branch, on the fourth plate, and, on the other, on the seventh 

plate, which gives to it four arms. One of the lateral rays 

bifurcates, on each branch, on the sixth plate, which gives to 

it fourarms. The other two rays are broken off kclow the 

first bifurcation, in our specimens, but we presume the lateral 

rays are alike, and the ray on the right of the azygous area 

the same as the one on the left, and if so, the species has 

twenty-four arms. The arms are short, round and composed 

of short plates. Pinnules small. ; 

The azygous area is wide, ovate and exposes ten plates ar- 

ranged alternately, as usual, in this genus. The first one is 

about half as large as a subradial, rests upon one sloping side 

of a subradial and abuts another, separates the first radial, on 

the right, from the second azygous plate and is truncated Ly 

the third plate. The second one is about the size of the first, 

truncates a subradial, separates the first radial, on the left, 

and the lower part of the brachial, from the first and third 

plates and is truncated above by the fourth and fifth plates. 

The fourth, fifth and sixth plates are in one range crossing 
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the exposed area. The top of the proboscis is broken off in 

the specimen illustrated, below the top of the arms, where it 

is round and covered by smooth, polygonal plates. 

This species is at once distinguished, by its general form 

and number of arms, from all others. In Zeacrinus pocillum, 

from the same rocks, there are two brachials in each of four 

rays, and, in the other ray, the first brachial is truncated on 

top and followed by five single plates, before it bifurcates; and 

Zeacrinus commaticus, from the same rocks, with its forty-six 

arms, is equally as far removed from this species. We know 

of no species with which it is necessary to compare it. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of S. A. Miller. The specific name-is in 

honor of R. A. Blair, the distinguished naturalist and collector 

of Sedalia, Missouri. 

Famity CYATHOCRINIDAS. 

CYATHOCRINUS BLAIRI Nn. Sp. 

Plate [V, Fig. 11, basal view of a large specimen, azygous side 

up; Fig. 12, azygous side of same showing the large 

subradial; Fig. 13, basal view of a small 

specimen; Fig. 14, azygous side of 

the same; Fig. 15, opposite 

side of same. 

We have three specimens of this species, though one of them 

is so badly crushed that it is of no service in the description. 

The species is rather below medium size. The calyx of the 

larger specimen is bowl-shaped, a little less than twice as wide 

as high and broadly rounded below, while the smaller specimen 

is more elongated and pointed below. It is possible, that the 

larger specimen is compressed on the under side so as to throw 

it a little out of its normal shape. The sutures are beveled; 

surface granular; column small and round. 

‘Basals small and form a low cup, with a concave depression 

for the attachment of the small column, and are separated from 

the subradials by a beveled suture. Subradials large and gently 

curve from the basal cup outward and upward. The one on 

the azygous side is remarkably large and extends nearly as 
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high as the first radials. First radials wider than high, sides 

parallel, each arcuate the entire width above for the attach- 

ment of the second plate, and having the facet directed up- 

ward or slightly inclined inward. The first azygous plate is 

short and extends but slightly below the level of the first ra- 

dials. 

This species will be distinguished by its general form, re- 

markably large subradial which is truncated by a short azygous 

plate, and by the wide arcuate facets directed upward and in- 

ward, for the attachment of the second radials. Possibly its 

arms, when known, will be used to distinguish it from the genus 

Cyathocrinus. 

Found by R. A. Blair, in the Choutean limestone at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The spe- 

cific name is in honor of the laborious and intelligent collector. 

CYATHOCRINUS CHOUTEAUENSIS, Nn. Sp. 

Plate IV, Fig. 16, showing calyx and part of the arms, the azy- 

gous plate is on the right and the second and third 

radials in the adjoining ray are out of place, 

the calyx is also compressed so as 

to appear wider than it is. 

Species medium size. Calyx obconoidal, about as high as 

wide, sutures close, surface granular. 

Basals form a low conical cup, truncated for a small column. 

Superior angles obtuse. Subradials rather longer than wide, 

except the one truncated by the azygous plate which is wider 

than long, four hexagonal and one heptagonal. The heptagonal 

plate is the larger one. First radials about as long as wide, 

slightly curved over towards the vault on each side of the arm 

facets, and longitudinally convex and protuberant at the 

arm facets. Arm facets circular, occupying about half the width 

of the plates, and notched for the ambulacral canal. Azygous 

plate broadly truncates a subradial and extends above the top | 

of the first radials. 

There are only five arms. The arms are small, long and 

composed of long, round joints or plates. The first plate is 

not quite as long as wide but above this the plates are from 

two to four times as long as wide. 
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There is no described species, from rocks of the same age, 

with which this one can be confounded. 

Found by the distinguished collector and naturalist I. A. 

Sampson, in the Choutean limestone at Sedalia, Missouri, and 

now in the collection of S. A. Miller, to whom he kindly pre- 

sented it. 

CYATHOCRINUS MACADAMSI, Nn. Sp. 

Plate IV, Fig. 31, azygous side on the right; Fig. 32, lateral 
view. 

Species medium size, constricted above the calyx. Calyx 

short, hemispherical, twice as wide as high; plates convex; 

sutures distinct; surface finely granular. Column small. 

Basals form a flat pentagonal disc about twice as wide as 

the diameter of the column. Subradials slightly wider than 

high and forming with the basals a low cup. First radials 

about one-half wider than long, pentagonal, truncated the en- 

tire width above, and separated from the second radials or 

brachials by a wide gaping suture. There are two brachials 

in each ray, the first one is quadrangular and about twice as 

wide as long, the second is somewhat smaller than the first, 

pentagonal, axillary and supports upon each upper sloping side 

a single arm. The body is broadly constricted in the region 

of the brachials. There are only ten arms and when closed 

they are compact, as the sides are straight and flattened. The 

arms are composed of wedge-shaped plates, the first ones be- 

ing longer than the succeeding ones. In the three specimens 

examined there is some difference in the length of the arm 

plates and the longer ones appear to be slightly constricted, 

but the difference will not distinguish either specifically from 

the one illustrated. The first azygous plate truncates a sub- 

radial and extends a little above the top of the first radials. 

The form of the calyx and the azygous plate agree with 

Cyathocrinus, but the brachials and arms remind one of Polerio- 

crinus and Zeacrinus. There is no described species for which 

this one can be mistaken. 

Found by the late Hon. Wm. McAdams, in the St. Louis Group, 

at Alton, Illinois, and now in the collection of S. A. Miller. The 

specific name is in honor of the collector, who was well 

known as a naturalist of ability and close observation for many 
years, 
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CYATHOCRINUS BRITTSI, n. Sp. 

Plaule IV, Fig. 35, basal view; Fig. 36, azygous side view of the 

calyx. . 

Species medium size. Calyx rather more than twice as wide 

as high, and somewhat obpyramidal in shape, in the superior 

part, though round over the subradial region. Sutures dis- 

tinct, surface granular. Column large and round. 

Basals form a pentagonal disc, one-third wider than the 

diameter of the column, which has a concave depression, 

though shallow, for the attachment of the column. Subradials 

slightly wider than high, the one on the azygous side being 

much larger than either of the others, though extending but 

little higher. First radials a little wider than high, longitudi- 

nally convex, most convex in the superior part, which gives 

the calyx, when seen from above, a subpentagonal outline 

The upper part of these plates, too, is very thick, and the 

facets for the articulation of the second plates are correspond- 

ingly deep, and scarred very slightly, for the ambulacral canal. 

The facets are about three-fourths of the width of the plates, 

and have a slight transverse depression that indicates a gap- 

ing suture. The first azygous plate broadly truncates a sub- 

radial at about the middle of the first radials. | 

This species will be distinguished, by its general form, from 

all others, so that no comparison with any of them is neces- 

sary for its identification. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The spe- 

cific name is in honor of Dr. J. H..Britts, one of the leading 

naturalists of Missouri. 

Famity PLATYCRINIDA. 

PLATYCRINUS TUGURIUM, Ni. Sp. 

Plate IV, Fig. 17, basal view; Fig. 18, azygous side view; Fig. 
19, summit view. 

This species is above medium size, and belongs rather to the 

discoid than to the bowl-shaped forms, and receives its specific 

name from a fanciful resemblance to a hut. Calyx shallow, 

pentagonal, two and a half times as wide as high. Plates 

thick, sculptured. Sutures beveled, The surface is ornamented 
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with angular ridges and furrows as follows: An angular ridge 

extends from each angle of the basal disc to the columnar de- 

pression, and two or three ridges parallel with each side of the 

disc, are arranged between them; and, on each first radial, an 

angular ridge extends from each lower lateral angle, from one- 

half to two-thirds the length of the plate, to.a constriction, or 

subcircular furrow, and these ridges are connected by three 

ridges parallel with the lower side, and there are three ridges 

between the subcircular furrow and each perpendicular suture. 

Basals form a pentagonal disc, not higher than the thickness 

of the plates, with a concave depression in the central part, 

where the column attached; and sculptured as above described, 

though the sculpturing becomes less defined as it approaches 

the concave depression. First radials project, in the lower 

part, at an angle of about forty degrees; but, the superior part, 

beyond the constriction, is directed horizontally, and the facet, 

for the second plate is transverse, or nearly perpendicular, 

with a notch for the ambulacral canal. Surface ornamentation 

as above described. The angles for the reception of the inter- 

radials are more acute than is usual in this genus. There is 

only a single regular interradial, in each area, and it forms 

part of the vault. 

Vault elevated and convex toward the central part, so as to 

have a capacity equal to or greater than the calyx. A single 

large spinous plate occupies the central part; it is surrounded 

with eight plates, six of which bear spines and the other two 

abut upon the azygous orifice. Each plate over the junction of 

the ambulacral canals bears a spine, the other plates are con- 

vex but not nodose. The azygous area is comparatively large, 

the first plate is as large as a regular interradial and stands 

nearly upright, and above on either side of it there are two 

small plates, and between and above these nine plates surround 

a large azygous orifice. 

This species is readily distinguished by its general form 

and surface ornamentation from all heretofore described. 

Found in the Burlington Group, at Sedalia, Missouri, by R. 

A. Blair, and now in the collection of S. A. Miller. 
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PLATYCRINUS FORMOSUS, n. Sp. 

Plate IV, Fig. 20, basal view; Fig. 21, azygous side vicw pre- 

serving the first azygous plate. 

This species is about medium size and belongs to the discoid 

forms. Calyx shallow, pentagonal, four times as wide as high. 

Plates thick, sculptured. Sutures canaliculate. The surface is 

ornamented with a rounded ridge upon each side of the canalic- 

ulated sutures which bears more or less conspicuous rounded 

nodes. Column round. 

Basals form a concave pentagonal disc, bordered by an angu- 

lar nodose rim, that adjoins the canaliculated suture. The con- 

cavity is equal to the thickness of the plates and commences at 

the angular ridge adjoining the suture. The plates are ser- 

rated for the attachment of the column. The first radials pro- 

ject, at first, horizontally, and then curve upward, having a 

constriction in the middle part, beyound which they are direct- 

ed horizontally, and the facet, for the second plate, is trans- 

verse or nearly perpendicular. Each articulating facet forms 

almost a circle, having a diameter more than one third the 

diameter of the plate, and being only slightly notched for the 

ambulacral canal. 

The angles for the reception of the regular interradials are 

very obtuse, and the angle for the reception of the first azy- 

gous plate is moderately acute. The first azygous plate is pen- 

tagonal, stands upright and indicates a large area on account 

of its width, but it is shorter than the same plate in P. tug- 

urium, and the probability is that the vault is less convex. 

The calyx of this species has some resemblance in form to 

P. truncatus, but in that species, the base is flat and the sur- 

face is not ornamented, while in this species, the basal disc is 

quite concave and the column is inserted into the concavity 

and the surface is ornamented with ridges and nodes. Other 

differences in form, occur in the parts preserved. It cannct 

be mistaken for any other described species by any one capa: 

ble of distinguishing specific characters. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 
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PLATYCRINUS MISSOURIENSIS, n. Sp. 

Plate IV., Fig. 22, longer side view, showing the pluce for the 

attachment of the column; Fig. 23, shorter side view. 

Species medium size, and the specimen upon which it is 

founded has longer first radials upon one side than upon the 

other, which forms an unsymmetrical calyx that may represent 

either the normal or an abnormal growth. It is also slightly 

compressed. Calyx somewhat bowl-shaped, broadly truncated 

below, outer face of the first radials flattened and sutures 

beveled, so that a transverse section will have a subpentagonal 

outline. Plates thick. Surface granular. Column round at 

the point of attachment, rather large and surrounded by a 

small projecting rim on the basals. Columnar canal large. 

Basals form a pentagonal disc -with a very shallow cup and 

have a projecting angular rim around the end of the column. 

The beveled and straight sutures between the basals and first 

radials give the basals a marked pentagonal outline. The first 

radials are a little larger upon one side of our specimen than 

upon the other, the longer ones expand most, so that each is 

only slightly wider than high. Each plate is flattened below 

the articulating facet for the second radial. Articulating facets 

very large, occupying from one-half to two-thirds the width of 

each plate and having a serrated outer edge, within which 

there is a straight tranverse ligamental furrow. Wide notch 

for the ambulacral canal. 

This species is distinguished by its bowl shape and pentagonal 

outline, and remarkable articulating facets for the second 

radials. 

Collected by R. S. Blair in the Chouteau limestone near 

Sedalia, Missouri, and presented by him to S. A. Miller. 

PLATYCRINUS PETTISENSIS, n. sp. 

Plate IV, Fig. 24, basal view; Fig. 25, side view of same specimen. 

Species medium sized. Calyx bowl-shaped, truncated for the 

attachment of the column and projecting at the arm bases, so 

as to give it a pentagonal outline above. Surface smooth in 

the four specimens examined, and sutures slightly beveled. Col- 

umn medium size. 

Basals form a cup about twice as wide as high, pentagonal 

at the top, and truncated for the column, First radials wider 

—10 
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than high, gradually expanding, convex longitudinally and pro- 

jecting at the articulating scales. Articulating facets rather 

large, directed upward, at an angle of about sixty degrees, 

form more than a semicircle, occupy about half the width of 

a plate and are notched in the central part for the ambulacral 

canal. 

This species is founded upon four specimens the larger one 

of which is illustrated. It resembles P. aunosus more than 

any other described species, but will be distinguished from it, 

by the higher cup formed by the basal plates, larger truncation 

for the column, and more prominent and larger articulating 

facets for the second radial. We have examined fifteen spec- - 

imens of P. annosus, and the above differences are constant, 

and the species need not be confounded even on a superficial 

examination. 

Collected by R. A. Blair, in the Chouteau limestone, in Pettis 

county, Missouri, near Sedalia, and. by him presented to 8S. A. 

Miller. 

PLATYCRINUS.~ CLINATUS; B- -Sp: 

Plaie IV, Fig. 26, shorter side of a large specimen; Wig. 27, 

longer side of same; Fig. 28, longer side of another 

specimen, showing an interradial on the azygous 

side; Fig. 29, shorler side of same; Fg. 

30, longer side of a smaller 

specimen. | 

We have examined ten specimens belonging to this species, 

ranging in size between the largest and smallest specimens 

illustrated, and we believe the specimen illustrated by figure 4, 

plate I, Bulletin No. 4, Geo. Sur. Mo., belongs to this species, 

though it is not at hand for re-examination. All of the speci- 

mens are larger on one side than on the other, and the first 

radials are longer on one side than on the other, proving that 

tiis is the normal condition of the species. The larger side is 

the azygous side and opposite to the small basal. The basal 

plates are generally anchylosed, but in the specimens illus- 

trated we have been able to see the sutures. 

Species below medium size. Calyx with a large truncated 

base, above which it is abruptly constricted and then gradually 
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expands to the top of the basals, and, from there, expands 

more rapidly to the facets for the second radials, which gives 

it a pentagonal outline on top. Sutures between the radials 

and between the basals and radials beveled. Surface granular. 

Plates thick. Column round and large. 

Basals form a short subcylindrical cup, with an expanded 

base. First radials of unequal size, differing as much in width 

as in length, and subquadrate in outline; they are longitudi- 

nally convex in the central part, projecting most at the articu- 

lating facets for the second radials, and depressed at the 

longitudinal sutures. Articulating facets large, occupying 

about two-thirds the width of each plate, and sloping down- 

ward so as to be directed at an angle of sixty degrees, from a 

perpendicular line. The azygous interradial is large and stands 

nearly upright. The angles for the reception of the regular 

interradials are very obtuse. 

This species will be readily distinguished, by its general 

form and thick plates, from all others. It bears most resem- 

blance to Platycrinus allophylus. 

-Found by R. A. Blair, in the Chonteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS SULCIFERUS, Nn. Sp. 

Plate IV, Fig. 33, basal view; Fig. 34, side view. 

Species aboye medium size and belongs to the discoid forms. 

Calyx shallow, pentagonal, two and a half times as wide as 

high. Plates thick, furrowed. Sutures broadly beveled. 

Basal disc large, pentagonal, concave in the central part and 

having a furrow just within the pentagonal border. First ra- 

dials wider than high, project at an angle of about forty-five 

degrees, sharply constricted below the facets for the second 

radials. The facets are semi-elliptical, directed horizontally, 

and broadly notched for the ambulacral canal. There is a fur- 

row just within the beveled edge adjoining the basal disc, and 

one on each side of each plate adjoining the beveled suture. 

The angles for the reception of the regular interradials are 

obtuse The valt and arms are unknown. 

This species is distinguished from other discoid species hav- 

ing beveled sutures, by the furrow within the border of each 

plate, without other ornamentation by the sharp angular con- 
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striction below the articulating facet, and by the semi-elliptical 

facet. These surface characters readily distinguish it from 

other species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS ‘CASULA, Ti. Sp. 

Plate IV, Fig. 37, basal view; Fig. 88, azygous side on the right; 

Fig. 39, view opposite the azygous side; Fig. 40, summit view. 

Species. medium size and belongs to the bowl-shaped forms. 

Calyx bowl-shaped, pentagonal, rather more than one and a 

half times as wide as high. Plates thick. Sutures broadly 

beveled. Surface without ornamentation. Column round at 

the calyx. 

Basal disc pentagonal, nearly three times as wide as. the 

diameter of the column and having a height about equal to 

the thickness of a plate. It is concave below for the column 

attachment, and bordered by an angular pentagon from which 

it is beveled to the suture above. First radials a little wider 

than high, slowly expand to form the cup and become convex 

toward the facets, for the second radials. The facets are semi- 

elliptical, directed at an angle of forty-five degrees, and occupy 

about half the width of the plates. The second radials are 

very short and axillary. The ambulacral notch is small in both 

the first and second radials. The angles for the reception of 

the interradials, which are in fact plates of the vault, are quite 

obtuse. 

The vault is only slightly convex and is covered with a few 

rather large convex plates. Five large plates occupy the central 

part and these are surrounded by a single row of plates con- 

sisting of the interradials and those covering the ambulacral 

canals and those forming the proboscis on the azygous side. 

The proboscis is large and consists of numerous small plates, 

and the first azygous interradial, which is large, stands upright 

and forms part of it. | 

The species is distinguished by its pentagonal, bowl-shape, 

absence of ornamentation and peculiar vault and proboscis. 

Found by R. A. Blair in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 
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PLATYCRINUS SEMIFUSUS, n. Sp. 

Plate IV, Fig. 41, side view; Fig. 42, basal view. 

This species is founded upon two casts, but the specimens 

are in a fine state of preservation, and the ornamentation, we 

presume, indicates the ornamentation of the test. The species 

is above medium size. The calyx is pointed below, subpen- 

tagonal from the basals upward and constricted below and at 

the second radials, so as to destroy the subpentagonal outline. 

The heigth is a little more than the diameter and if the test 

were preserved the heigth would still be more than the diame- 

ter. The shape is half fusiform. The surface is ornamented 

with rounded ridges that radiate downward from the second 

radials to the base of the first radials and then contract to 

the pointed base below, and these ridges bear very fine longi- 

tudinal lines; or we might say the specimens are ornamented 

with longitudinal, low, fusiform ridges, that are longitudinally 

marked with very fine lines. 

Basals form a cup, pentagonal above and pointed below, and 

having a diameter equal to about two anda half times the 

height. The first radials have a length greater than the width 

and have nearly parallel sides. The facets for the articulation 

of the second radials are very small. The vault is unknown. 

The general form will distinguish this species from all others, 

beside, the surface ornamentation is quite peculiar. 

Found by R. A. Blair in the chert belonging to the Burling- 

ton Group, at Sedalia, Missouri, and now in the collection of 

S. A. Miller. 

PLATYCRINUS MODESTUS, n. Sp. 

Plate IV, Fig. 43, side view; Fig. 44, basal view; Fig. 45, Summit 

view, of the same specimen. 

We have several specimens of this species, but they are all 

casts. The species is below medium size. The calyx is bowl- 

shaped, pentagonal, and about one-third wider than high. It 

is constricted below the arms. There are no indications of 

any ornamentation. 

- Basals form a nearly flat, pentagonal disc. The first radials 

have a width a little greater than the length and they expand 

moderately upward. The superior angles are strongly truncated 
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for the reception of the interradials. The facets for the articu- 

lation of the second radials are not preserved, but the ambu- 

lacral canals make a delicate notch in the middle of each 

first radial. 

The vault is elevated and convex, the first interradials are 

large and stand nearly upright, but curve the superior end 

slightly over on the vault. The ambulacral canals are remark- 

ably deep and form elevated rounded ridges on the summit of 

the vault; in other words, they cut the first radials and form 

tie highest part of the vault. The vault is covered with 

polygonal plates, the central one being about as large as an 

interradial. The proboscis is sub-central. 

While there are some pentagonal, bowl-shaped species that 

the calyx of this species resembles, there are none described 

having any such vault as this one has. 

Found in the chert belonging to the Burlington Group at 

Sedalia, Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS GERMANUS, 0. §p. . 

Plate IV, Fig. 46, side view, the spines may be foreign matter; 

Fig. 47, basal view, one plate is pushed a little out of 

place, and the spines on one belong to foreign material. 

Species medium size. Calyx somewhat obpyramidal, rather 

rapidly expanding especially toward the arm bases, which 

gives to the upper part a pentagonal outline; truncated below, 

only to the extent of the diameter of the column; diameter 

about one-half more than the height; surface granular. 

Basals form a cup two and a half times the diameter of the 

~ column, the lower part having a concave depression for the 

attachment of this column without any surrounding rim. The 

facets supporting the radials are slightly concave. First radials 

a little longer than wide, gradually expanding, convex longi- 

tudinally, depressed towards the sutures, and most tumid 

toward the second radials. Articulating facets directed upward 

at an angle of about forty-five degrees, form more than half a 

circle, and occupy about half the diameter of each plate. Only 

slightly notched in the central part. Second radials short and 

ax lary 
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Vault elevated, the first interradials standing nearly upright. 

There are a few large spines on the summit of the specimen, 

but as the outlines of the plates cannot be determined it is not 

certain that the spines belong to it, probably they belong to 

foreign matter. 

This species is distinguished from P. wquiternus, which it 

most resembles, by the form of the basals as well as by the 

proportion of the height to the diameter. The facets for the 

second radials are also somewhat different, and the angles for 

the interradials are more obtuse in that species than in this, 

which shows that the vaults are different, though unknown 

beyond those plates. It might also be compared with P. pet- 

tisensis, from which it may be distinguished by the form of 

the basal cup and the articulating facets for the second radials, 

and by minor details. 

Found by Mr. F. A: Sampson in the Chouteau Group, at Se- 

dalia, Missouri, and now in his collection. 

Famity PISOCRINIDAL. 

PISOCRINUS BACCULA, Nn. Sp. 

Plate V, Fig. 23, side view showing the small single radial; Fig. 

24, side view showing the large radial; Fig. 25, basal 

view; Fig. 26, summit view of calyx. 

Species large, quite as large as P. campana. Calyx some- 

what bell-shaped or like a huckleberry; greatest diameter at 

the lower third and below the point of the small radial; 
abruptly rounded below and deeply concave or sunken at the 

columnar pit; rapidly contracted in the upper part. The speci- 

men illustrated is not round, as seen from below, and all three 

of the specimens examined seem to be somewhat irregular in 

this respect, though each of the others is more nearly round 

and regular than the one illustrated. Plates thick. Surface 

smooth. 

The five basals form almost an equilateral triangle that is 

not visible in a side view except at the angle below the small 

radial. They are abruptly bent down into the columnar cavity. 

The three plates in the angles are quadrilateral, the other two 

are triangular. There is not much difference in the size of the 

basals, The positions of the subradial and the five radials are 
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the same as in P. gemmiform’s, the difference in size and form 

simply gives the difference in the shape of the calyx which is 

much more contracted in the superior part of this species than 

in that one. The form of this species is such that the arm 

blades must be shorter than in other species, and smaller in 

proportion to the size of the body, or they must spread above 

the mortises or articulating facets, differently from other species. 

Found in the Niagara Group, near St. Paul, Indiana, and 

now in the collection of Wm. F.. E. Gurley. 

PISOCRINUS MILLIGANI, n. sp. 

Plate V, Fig. 27, side view of a complete specimen which also 

preserves part of the column magnified two diameters; 

Fig. 28, basal view of the same specimen magnified 

two diameters. This specimen does not show the 

sutures in the calyx. Figs. 21, 22 and 23, 

on Plate VI of the I7th Report of the 

Geological Survey of Indiana be- 

long to this Species. 

Species medium size, larger than P. gorbyi, which it re- 

sembles. Calyx obpyramidal, truncated below and has a deep 

columnar pit, and more or less rapidly expands in the radial 

regions, giving to the upper part a pentalobate aspect. There 

is some difference among the specimens as to the proportions 

in length and breadth and as to the extent of the pentalobate 

extensions; but the specimens illustrated here and in the In- 

diana report are average in this respect. P. gorby: is longer 

in proportion to the diameter than this species. Plates thick; 

surface smooth. Column small and round. 

The five basal plates form a triangle that occupies the basal 

cavity and the lower part of the calyx so as to be seen in a 

side view even plainer than they can be in Ff. gorbyi. The 

subradial and radial plates are proportionally shorter and 

wider than in P. gorbyi and the lobate character more prc- 

nounced. The radials are excavated by a wide dove-tailed 

mortise on the lobes of the calyx, and, in the depressions be- 

tween the lobes, curve in over the calyx so as to leave the 

summit, when the arm blades are removed, with a five-rayed 

star-like opening. There is no vault plate. The tenons of the 
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blades fill the mortises, and the blades unito, leaving only a 

small round opening at the center, which is continued up be- 

tween the blades, but it is much contracted at the summit. 

Each arm blade consists of a single plate. The specimen il- 

lustrated is complete. 

The arm blades are larger and stronger in this species than 

in P. gorby’, which is a marked distinction, though the shorter 

and wider radials will enable any one to distinguish the species, 

in the absence of the arm blades. 

There are, in the collection of Mrs. J. M. Milligan, five 

specimens of this species having the arm blades, and many 

Specimens, in which the arm blades are not preserved; there 

are also specimens, without the arm blades, in the collection 

of the authors, all of which came from Decatur county, Ten- 

nessee. It must be apparent to any one having been a stu- 

dent of the Echinodermata that Pisocrinus is not more nearly 

related to the order Palwocrinoidea than it is to the Blastoidea. 

It has neither the arms nor the vault of a crinoid, besides be- 

ing anomalous, in the arrangement of the plates of the calyx. 

Found by Mrs. J. M. Milligan, in the Niagara Group, of 

Decatur county, Tennessee. The specific name is intended as 

a compliment to the lady who collected the fossils from that 

locality and has been a student of Natural History for many 

years. 

THALAMOCRINID®, n. fam. 

This family name is proposed to receive the new genus 

Thalamocrinus and for the present, the family characters must 

be regarded the same as the generic. 

THALAMOCRINUS, n. gen. 

[Ety, thalamos a small house or den; krinon lily. | 

Body pear-shaped or more or less fusi form, and covered by 

‘ three ranges of plates and a small vault. Basals or first cir- 

cle plates five, equal. Subradials or second circle of plates 

five. Radials or third circle of plates six. The vault is un- 

known but supposed to be like the vault of Zophocrinus. Col- 
umn small. No arms. Type 7. ovatus. 

Titis genus is only referred to the Palaeocrinoidea provision- 

ally. Probably a new order should be established to include 

it and Zophocrinus and some other forms that are not very 
well understood. 

—I1 
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THALAMOCRINUS OVATUS, n. sp. 

Plate V, Fig. 29, side view; Fig. 30, azygous side; Fig. 31; sum- 

mit view without the vault, magnified two diameters. 

Body small, oval or pear-shaped, greatest diameter at the 

upper third; length one third more than the diameter; surface 

smooth. 

The five basal plates are of equal size and about one-third 

the length of the body. They are excavated below apparently 

for the attachment of a column, but the columnar canal is too 

minute to be seen except with a strong magnifier and even then 

it looks like a very minute, round orifice. The second series 

of plates are subradial in position and alternate with the basals. 

They constitute a little more than half the length of the body; 

four of them are hexagonal and one is heptagonal. The plates 

in the third range are short and five of them alternate with 

the subradials, while one of them truncates the heptagonal 

plate at the top, on the azygous side. The short plates form— 

ing this circle are beveled toward the interior at the top, and 

present an appearance much like Zophocrinus, when the vault 

is removed in that genus, which indicates a similarity in the 

vaults of the two genera. 

Found by Mrs. J. M. Milligan, in the Niagara Group, in 

Decatur county, Tennessee, and now in her collection. There 

are three specimens, one is smaller than the specimen illustrat- 

ed, and another is more than twice as large, so that the nat-— 

ural size of it is aS large as the illustrations. 

THALAMOCRINUS CYLINDRICUS, Nn. Sp. 

Plate V, Fig. 32, side view of two ranges of plates; Fig. 33, 

summit view of second range, magn fied two diameters. 

Body small, subcylindrical or somewhat fusiform. Length 

more than twice the diameter. Surface smooth. Sutures very 

distinct and slightly beveled. 

Basals of equal size and having a length equal to the diam- 

eter of the cup. Truncated below, and under an ordinary mag- 

nifier no columnar canal is visible, though there is a cicatrix 

for some kind of attachment. The second circle of plates al-— 

ternate with the basals and form a small cylinder having a 

length fully equal to the diameter. The thick plates may be 
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seen at the end and the small, round visceral cavity. The 
third circle or radial plates are destroyed in our specimen, but 

the facets for attachment are preserved and there is no reason- 

able doubt but that there are six of them. 

Found by Mrs. J. M. Milligan, in the Niagara Group, in De- 

ecatur county, Tennessee, and now in her collection. 

FamMILty UNCERTAIN. 

INDIANOCRINUS, n. gen. 

[Ety. proper name, Indiana; Krimon, lily.] 

This genus is founded upon the calyx of a single specimen 

and hence there are only a few characters to be ascribed to it. 

Basals, five. No subradials. Primary radials one by four 

Arms four. No regular interradials. Azygous interradial rests 

between the upper sloping sides of two basals and is followed 

by two plates at the top of the calyx. Plates punctate. Type 

I. punctatus. This genus cannot be certainly classed in any 

family. 

INDIANOCRINUS PUNCTATUS, Nn. Sp. 

Plate V, Fig. 8, basal view; Fig. 9, summit view; Fig. 10, lateral 

view, azygous side on the right; Figs. 11, 12 and 13, 

same views magnified two diameters. 

Calyx pear-shaped; plates longitudinally convex; sutures de- 

pressed. Surface pitted or punctate. Column very small. 

Basais pentagonal, elongated, truncated for a very small 

column and forming together a pentagonal cup, with depressed 

longitudinal sutures, about one-third of the height of the calyx. 

Primary radials longer than wide, the two adjoining the azy- 

gous area larger than the other two, most convex in the mid- 

dle, at the lower edge of the articulating facets; lateral sutures 

deeply depressed toward the top of the calyx. Facets for the 

second radials a little more than one-third of the width of the 

plates, subelliptical in outline and deeply notched for: the am- 

bulacral canals. The angles formed, at the sutures on the 

‘superior face, between the articulating facets, are obtuse, as 

the superior lateral angles of the first radials curve over 

toward the vault. 
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The first azygous plate is hexagonal, as wide as long, very 

tumid or bulged out in the central part, rests between the 

upper sloping sides of two. basals, separates two first radials 

and is followed by two plates that are not preserved in our 

specimen. The two superior faces are concave. The vault is 

unknown. 

This species is extraordinary because there are only four 

arms; because the first azygous plate rests between the upper 

sloping sides of two basals, and because the plates are pitted. 

The specimen is well preserved and in its normal condition. 

The hole shown in the illustrations does not appear to pass 

through the test and may not properly belong to the species 

as a character of any importance. 

Found in the Niagara Group, at St. Paul, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

ORDER CYSTOIDEA. | 

FAMILY HOLOCYSTID At. 

HOLOCYSTITES ASPER, n. sp. 

Plate V, Fig. 1, summit view; Fig. 2, anterior side view. 

Body medium size, subovate most tumid on the left anterior 

side, plates large, convex, covered with large pastules and 

pierced with numerous pores; sutures deeply impressed. The 

specimen illustrated has the lower part broken away, so whether 

or not it was sessile cannot be determined, and probably two 

ranges of plates are gone; five ranges of plates only are pre- 

served. 
The first range of plates preserved, which is, in fact, the 

second or third range, consists of four large plates and four 

smaller ones, the latter are on the anterior side and may be 

seen at the bottom of figure 2. The second range has eleven 

plates, of unequal size; the third range has eleven plates, the 

fourth range six, and the fifth range, that surrounds the ambt- 

lacral orfice, at the center of the summit, has six plates. There 

are no ittercalated plates between the ranges in our specimen. 

The mouth is surrounded by five plates and is submarginal 

between the range that surrounds the ambulacral orifice and 

the next range below. Four of the plates that scrround the 
ambulacral orfice have spine bases. 
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This specimen will be distinguished by its general rough 

form, flattened or depressed anterior side, ventricose upper 

part of the left anterior side, increased size and irregular out- 

line of plates to cover the ventricose parts of the body with- 

out its intercalation of small plates between the ranges, by 

the number of plates in the ranges, and by the four spine- 

bearing summit plates. If two ranges of plates are broken off 

from the lower part then it is, probably, nearer to H. ornatissi- 

mus, than to any other species, agreeing with it in the number 

of ranges of plates and summit spines, but differing in the 

shape of the body, the position of the greater tumidity, and 

in the number of plates in each of the ranges below the sum- 

males. ; 

Found in the lower part of the Niagara Group near Madison, 

Indiana, and now in the collection of J. F. Hammell. 

HOLOCYSTITES SPHAEROIDALIS, n. Sp. 

Plate V, Fig. 3, summit view; Fig. 4, left side view. 

Species sessile, with a large subelliptical base of attachment, 

that is very short. Body medium or below medium size, sub- 

spheroidal, though bulging on different parts, most tumid in 

the left posterior part, where it is peculiarly prolonged 

Plates small in the lower part, but medium size above, very 

slightly convex in part and plane in part, and _ pierced 

with numerous pores without any order of arrangement. 

Sutures not beveled and traced with some difficulty. 

The first range of plates above the solid base of attachment 

is composed of very short, wide plates that are interrupted in 

the posterior part, so as not to make a complete circle. The 

second range is composed of small plates that are longer than 

wide on the front and sides, but wider on the posterior part, 

and form a complete circle. The third range is similar to the 

second, but the plates are longer. In the fourth range there 

are twenty-seven plates, differing somewhat in size, but all of 

them rather larger than wide. In the seventh range sixteen 

plates, four of which abut upon the oral opening or mouth, as 

Shown in figure 8, and there is a small triangular plate that 

abuts upon the mouth and cuts off an angle from. two of 

these plates. The eighth range surrounds the ambulacral 
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orifice and consists of eight plates, five of which bear the 

scars of ambulacral spines, and one is inserted between the 

mouth and the ambulacral orifice. The mouth is submarginal, 

large and somewhat smaller than the very large ambulacral 

orifice, each is surrounded by eight plates. 

This species will be distinguished by its general form, great 

number of plates, none of which are intercalated, except the 

triangular one that abuts upon the mouth, eight ranges, five 

Spine bases, and sessile habit. 

Found in the lower part of the Niagara Group near Madison, 

Injianax, and now in the coilection of Mr. J. F. Hammell. 

ORDER BLASTOIDEA. 

FAMILY CODASTERID AS. 

CODASTER BLAIRI, n. sp. 

Plate V, Fig. 20, basal view; Fig. 21, side view; Fig. 22, sum- 

mit view, one triangular field is covered with part of the 

matrix so that the azygous opening cannot be seen. 

Calyx obpyramidal, summit convex, so that the total length, 

from column to summit, is equal to the greatest diameter. 

Transverse section of the calyx pentagonal with slightly con- 

cave sides; surface marked with numerous fine lines parallel to 

the sutures between the plates, except the three longitudinal 

sutures between the basals. Truncated at the base for a very 

small, round column. 

There are three basals, the two larger ones are of equal size 
and pentagonal, the smaller one is tetragonal and each has its 

inner apex notched to form part of the round columnar canal. 

The basals form a pentagonal cup about half the height of the 

calyx. Radiais a little wider than high, equal, truncated above, 

and mesial gibbosity gives the pentagonal outline to the sum-— 

mit. From a central, pentagonal, stelliform opening, five tri- 

angular fields radiate to the angles of the pentagonal summit. 

The one which is smooth and bears the anal opening, in other 

species, has part of the matrix attached to it in our specimen, 

so the anal orifice cannot be distinguished. Hach of the other 

four triangular fields is divided by a narrow angular radiating 
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ridge that terminates at the lateral suture between the first ra- 

dials called the ‘‘oral ridges.’? The pseudoambulacra are nar- 

row and each one shows a dividing line or furrow from the 

central oral opening half way to the angles of ‘the pentagon. 

There are eight hydrospire slits in each of the eight areas be- 

tween the oral ridges and the pseudoambulacra. 

The general form and eight hydrospire slits in each field will 

distinguish this species. 

Found by R. A. Blair, in whose honor the specific name is 

proposed, in the Chouteau limestone near Sedalia, Missouri, 

and now in the collection of S. A. Miller. 

SUBKINGDOM CCBLENTERATA. 

CLASS ANTHOZOA., 

Suscuass ZOANTHARIA. 

Famity ZAPHRENTID AS. 

HADROPHYLLUM TENNESSEENSE, Nn. Sp. 

Plate V, Fig. 16, summit view of a slightly convex specimen; Fig. 

18, summit view of a more convex specimeu,; Hig. 17, 

lateral view of same; Fig 19, basal view. 

Corallum medium size, short, longitudinally double convex, 

transversely elliptical. Calyx convex, sometimes very highly 

convex and having a flattened or slightly concave central area, 

the greater convexity is opposite the septal fossette and above 

the place of attachment or commencement of growth. A thick- 

ened septa occupies the center of the septal fossette running 

with the longer diameter of the calyx from the central part to 

the border; the septal fossette extends around the central end 

of the thickened septa and its sides, from which the lateral 

septa radiate to the border. The lateral fossettes are incon- 

Spicuous, but are indicated by a depression from the center to 

the lateral borders. The radiating septa are unequally devel- 

oped, those upon the sides of the septal fossette are much 
shorter than the others. There are from twenty-two to twenty- 

Six in the specimens examined. The point of attachment or 

place of commencement of growth is subcentral or below one 
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of the foci of the ellipse formed by the calicular border. From 

a sLort elliptical base the corallum is abruptly expanded to 
the calicular border. 

The length of a specimen is about three-tenths of an inch; 

shorter diameter of the calyx about four-tenths of an inch, and 

longer diameter of the calyx about six-tenths of an inch. Our 

specimens are silicified and do not show any epitheca, dissepi- 

ments, tabule or columella. . 

Found in the Silicified Subcarboniferous beds of Lincoln county, 

Tennessee, which we suppose are of the age of the Keokuk 

Group, and now in the collection of Wm. F.. E. Gurley. 

CLASS, CEPHALOPODA. 

ORDER, NAUTILOIDEA. 

Famity CYRTOCERATID. 

CYRTOCERAS KANSASENSE, Nn. Sp. 

Plate V, Fig. 5, ventral view; Fig. 6, lateral mew; Fig. 7, post- 

tion of the siphuncle and convexity of the septa 

at the fifth air chamber that is preserved, 

in the specimen illustrated. 

Our specimen is not complete and shows the siphuncle and 

convexity of the septa at the small end; and has been broken 

at the fifth septa, so that it may be examined in two places, 

and figure 7 is taken from a view at the fifth septa. 

The shell rapidly expands, is gently curved, and slightly de- 

pressed from a true circle, in tranverse section, on the ventral 

side. The outer shell is preserved forward of the fifth septa, 

so that only five air chambers can be seen, but the end of tle 

siphuncle indicates there are air chambers forward of that 

point. The siphuncle is small and near the vental side, the 

expansion within the air chambers is not disclosed. The con- 

vexity of the septa is rather more than the length of an air 

chamber. The septa are distant about one-fifth the diametcr 

of the shell. The outer shell is transversely furrowed. On 

the ventral side the spaces between the furrows are flattened 

and wider than the furrows. On the dorsal side the furrows 

and ridges are subequal. The body chamber is not completely 

preserved, and the aperture, therefore, is unknown. 
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This species is quite distinct from all others in almost every 

respect and may not belong to Cyrtoceras. When compared 

with C. dilatatum, it will be noticed that the surface is furrow- 

ed instead of imbricated and the septa are not half as numer- 
ous. It is not necessary to draw comparisons with other species. 

Found in the Upper Coal Measures, at Kansas City, Mis: 

souri, and now in the collection of Wm. F. E. Gurley. 

SUBKINGDOM ARTICULATA. 

CLASS ANNELIDA. 

ORDER TUBICOLA. 

FamMity SERPULID. 

SPIRORBIS BLAIRI, n. sp. 

Pplate V, Fig. 15, a coil attatched to Platystoma broadheadi; 

Fig. 14, an old specimen with the anterior end 

prolonged upward. 

Shell sinistral and in its young state attached throughout 

its length. Umbilicus wide. Surface marked with unequally 

distant rings of growth. In an old specimen, as shown by 

Figure 14, the anterior end is prolonged and stands upright. 

The lower side of the shell, that attached to some foreign ob- 

ject is flattened, otherwise a transverse section is circular. The 

aperture seems, in all stages of growth, to have been directed 

upward and when a complete coil, for attachment, had been 

formed the further growth was in the form of a loose spiral 

or upright tube. 

Five specimens belonging to this species have been examined 

and the growth of the spiral in all cases, was to the left as 

sinistral. About one coil and a quarter or less than one turn 

and a half attached to the foreign substance. The transverse 

ridges are closer and finer on some specimens than upon others, 

but always more or less irregular, and sometimes quite coarse 

and wavy, indicating lines of growth, rather than surface or- 

namentation. 

This species is distinguished by its sinistral growth, freedom 

towards the aparture. and surface lines of growth. 

Found in the Chouteau limestone, at Sedalia, Missouri, and 

now in the collection of S. A. Miller. The specific name is in 

honor of R. A. Blair, the original collector. 

—12 
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PLATE LI. 

BATOCRINUS POLYDACTYLUS, D. 8p...... ale y eipo ewie'o( s'e.a inno almie, eine a dib aSee lame teed tie ele te = Ua ean eer 

Fig. 1. View showing calyx, arms and part of column. 

BATOCRINUS SAMPSONI, DSP. 2 Saie bis ev segenc oe lanes Ween le poh oi ep eene ae eee Be ee eee ey eee 

Fig. 2. View of calyx and arms. 

Fig. 3. Lateral view of another specimen. 
6 

BATOCRINUS VETERATOR, <1. BPs; sicicciso miincteic sa w bin ve o's ite oe we ad Aig oe erat otal ete > minnie Oe epee 

Fig. 4. View showing calyx and arms. 

BATOGRINUS VETUST USS Ae SP esc count caw s cakes goes eres leciolavo bse ctetasen ete oni ee ete eae ie ee ieee Pie iets 

Fig. 5. Azygous side view. 

Fig. 6. View opposite azygous side. 

BATOORINUS VENUSTULUBy ISP lin circ. cnis tein os) ctsis/e\lnis nals tahalede opsteraleletate re ete ists ater Meieteveke mye steal 11 Oatoceye oe eterna 

Fig. %. Azygous side view of a specimen showing calyx and arms. 

BATOCRINUB INSUETUS, DD. SP... 2... ccceer cee exajnteiotarataveretetatol ale etoile Coretatoierstaie tem intetetateta tee iste liereas salads alot aaa 

Hig. &. Azygous view. 

Fig. 9. Calyz, proboscis and arms of same. 

BATOCEINUS. BROADHEADK, «I. ‘SP irais cares oort'e nie cerciaiciisadveetale sis ales eeeia, oleteltveislniatasustohetsiste rok nee ahacton wicks eine antes 

Fig. 10. Basal view of a calyx. 

Fig. 11. Lateral view of the same. 

BATOCRINUS NITIDULUS, D. Sp..... Sia De Tike a Sie ented eS eRe Mee Nera RR ANS ARETE Tee ae eel 

Fig. 12. Azygous side view of a calyx. 

Fig. 13. Opposite side of same. 

BATOCRINUS. PECULDARIS,, MES Pst. aicm caw eiceten telecine aieteetemisicice sieieleseie snksisiolataistetisiete ste iatclate ee letetemeretretete arate 

Fig. 14. Azygous side view of a calyx. 

Wig. 15. Basal view of the same. 

Fig. 16. Summit view of the same. 

Ba TOCRINUS : IMPARILIG, <8. ... cis.ceessgesie crais srales ais olaiiets shiioe a ee epee eho aioe eectaerne enact aera ae 

Fig. 17. Azygous view ofa calyx. 

Fig. 18. Opposite view of the same. 

BATOORINUS INCULDUS, 11. (Sp)... .acctemmnereetciee Sajacles,esretenylajeatartesur seat Ree rans stiltes 

Fig. 19. Azygous view. 

Fig. 20. Opposite view. 

BATOCRINUSINSPERAPUS; Tl. SPx:jsistelseiesicsie a= eel aeveetol clever felon ciotererom terete osm ieee rioters yates 

Fig. 21. .Azygous view. 

Fig. 22. Opposite view. 

BAaTOCRINUS FORMACEDsS, N. BD ioerrecotietercicsyoie/e\ieleticlnieln/alehoiayele’sie, a\shajc)lolabatehataties iefa'ale tetsietalsleia's tatalale lately aitele tale slentote fave 

Fig. 23. Azygous view. 

Fig. 24. Opposite view. 

BATOCRINUS INCONSUBT UB; DRGs Dee a. cis seeacelten ie aetometeee as ave Racetansrrate aie: pataleGn acres tavereers ota 

Fig. 25. Basal view. 

Fig. 26. Lateral view. 

Fig. 27. Summit view. 

re 

BATOCRINUS SERRATUS, 1D. 8D...... aie ciate Motes otietodes ie spetetstemmtels se iols (aja bo ’m afar s/aialcde alma ania Atte heleteeoiete ie eae ts 

Fig. 28: Basal view. . 

Fig. 29. Lateral view. 

Fig. 30. Summit view. 

BATOCRINUS IGNOTUS, <1. SP <...ccn5s.csisnaeles Were share Se ptioe ees olen lo ieee caer Gee ee eee 

Fig. 31. Basal view. 

Fig. 32. Lateral view. 

Fig. 338. Summit view. 

BATOCRINUS MODESTUS, 0. SDp.............- rot chevsteseeatays BG Hodddtias ce odos dandiendadsn ks de Bicasctetaes 

Fig. 34. Basal view. 

Fig. 35. Lateral view. / 

Fig. 36. Summit view. 

BATOCRINCS HE TEROCLITUS, (Ds Sp «a 'scaiZs seine su aincicas cise Pele Cine eis eeteeee ene ee eee ene ete 

Fig. 37. Basal view. 

Hig. 38. Lateral view. : 

Fig. 39. Summit view. 

BATOCHINUS) PROCER US, NsSp!. view casneueee ee ae 

Fig. 40. Basal view. 

Fig. 41. Lateral view. 

Fig. 42. Summit view. 
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PLATE II. 

PAGE, 
BATOCRINUS VICINUS; MN.) SIP. cue ce seien ol oeiscice es SOS nICO OS IRE OODIOD COOnOo ono Oonaus aa noc Ie cor ee see 

Fig. 1. Basal view. 

Fig. 2. Lateral view. ; 

Fig. 3. Summit view. 

BATOCRINUS INOPINATUS, I. SP.......... 000- Mee eeecics sear aia eeusists BOAR ESE hr «a. 06 

Fig. 4. Basal view. 

Fig. 5. Lateral view. 

Fig. 6. Summit view. 

FS AROCRUN US BEAN MSS Mls ISD) aye taieeicle ielelerelistellsleie -\raled totcisecteierarsteyaTereteretetiayeleeterariate eurertnaalaic cole ietcetlegetorenn etste 37 

Fig. 11. Basal view. 

Fig. 12. Summit view. 

Fig. 18. Lateral view. 

Fig. 14. Basal view of another specimen. 

SHUMARDOCRINUS CONCINNUS, 0. 8)......-- sis (oldie aga ates cola, ahs neh i> ee a ae Ls mane ae aad 

Fig. 7. Basal view. 

Fig. 8. Summit view. 

Fig. 9. Lateral view. 

Fig. 10. Azygous side view. 

MEGISTOCRINUSTORNATLUB, DENS D2 cmiiocce el eanseissiael sane, oisensrsteds Aono on coutoe dive sive orate woree ie eee meee 

Fig. 15. Basal view, azygous side up. 

Fig. 16. Azygous side view. 

Fig. 17. Summit view. 

MEGISTOCRINUS HEMISPHERICUS, 1. 8p... .......-- Sh cpelenchetere ST aah aratakastiocte setters olip) aie Seelam a 

Fig. 18. Basal view, azygous side up. 

Fig. 19. Azygous side view. 

Fig. 20. Summit view. 

ACTINOCRINGS ALBERS, MiP iiiceres sala sovicioctenno dw emp ol Safe stor sci ene ee otahteterete feral eer oot Bess ene nero ee 

Fig. 21. Azygous side view. 

Fig. 22. Opposite side of same. 

Fig. 23. Summit view. 

ACTINOCRINUS FOVEATUS, 1. Sp........ é Hates eh ineloags ac apd, 369 

Fig. 25. Azygous side view. 

Fig. 26. Opposite side of another specimen. 

STROTOCRINUS BLAIRI, M. SP. ..c.c0+ os = sce 0x RSE a ae eae Ae ci ene Bee ie Ee SRN 

Fig. 24. Lateral view of acalyx. 

MELOCRINUS, SAMPBONI, Ti SPs se oes 25 Se xc oun bards cintebia dltale dope ei siettanes aretsta serine ete Oneh ee ee 

Fig. 27. Basal view. 

Fig. 28. Azygous side view. 

Fig. 29. Opposite side of same. 
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BATOCRINUS PRODIGIALIS, D. 8P.... 0.200. 

Fig. 4. Basal view. F 

Fig. 5. Axygous side view. 

Fig. 6. Summit view. : 

SAMPSONOCRINUS HEMISPHERICUS, 0. 8p 

Fig. 7%. Basal view. 

Fig, 8. Summit view. 

Fig. 9. Axygous side view. 

Fig. 10. Lateral] view. 

DOLATOCRINUS NODOSUS, D. S8P......... 

Fig. 1. Basal view. 

Fig. 2. Azygous side view. 

Fig. 3, Summit view. 

DOLATUCRINUS SACJSULUS, 0. Sp.... 

Hig. 11. Basal view. 

Fig. 12. Azygous side view. 

DOLATOCRINUS SALEBROSUS, 0. Sp..... : 
Fig. 138. Basal view. 

Fig. 14. Lateral view. 

Fig. 15. Summit view. 
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POTERIOCRINGS BLAERL, Nl. Bp...%. si seb oll see w senses dino dnc ae oie ood eRe ee ee ee ee 

Fig. 1. Azygous side view. 

Fig. 2. Opposite side view. 

POTERIOCRINUS ALTONENSIS, D. 8P......000.0. alatal eiaie SING iais ew Oye Posse = cere aaa et elas te Raat 

Fig. 3. Calyx and arms; aoueane side on Woe ae 

Fig. 4. Opposite side of same. 

POTERIOCRINUS: BROADHEADI, Ds) S8Pisscih- is hace d osaees eas «2 covet Mee ae tee eee eee 
Fig. 7%. Azygous side view of calyx. 

Fig. 8. Opposite side of same. 

POTERIOCRINUS SAMPSONI, 0. 8p.. in fain’ Gicie/ slop ofslallelelwratista)e‘alleisiela iotaralailercrayay aieverenaletsfeumieelatereletel tate maetere meee 

Fig. 9. Azygous side view of ee 

Fig. 10. Opposite side of same. 

ZEACRINUS BLAIRI, 0. gsp.. slevsioveiess 

Fig. 5. View of azeeaue pide. 

Fig. 6. Opposite view of same. 

CYATHOCRINUS BLAIRI, 0. Sp.. so Tjejakca aisle ele! o-ev'siaeyel gleveta ie ersiys ie ler sietere Pale revo lal tees evetettiorarstoueiavee 

Fig. 11. Basal view, eran pitie. up. 

Fig. 12. Azygous side view. 

Fig. 13. Basal view of another specimen. 

Fig. 14. Azygous side view of the same. 

Fig. 15. Lateral view of same. 

CYAPHUCRINUS CHOUPRAUENSIB, UW. BYI2).c cress wiaaicajae wele sigs ae oe ine VStap fie 1c ae a eats antes ate eee Se 

Fig. 16. View of a calyx and part of arms, azygous side on the right. 

CYATHOCRINUS MACADAMSI, 0D. sp. a 53 

Fig. 31. Calyx and part of arms, aeeeoue ae on oe mene: 

Fig. 32. Lateral view of the same. 

CYATHOCRINUS: BRITPSL,, Ny SPs, is-<c5.. 0a s Pas he alsa dt ence yok Saad See etarcle ee Ee race eT cle sie eter 
Fig. 35. Basal view of calyx. 

Fig. 36. Azygous side of same. 

PLAT YCRINUS: TUG U RIUM, Ds S's sairse 3 ere aie, aes coiquiern wets aieloere eee wre arate Sietenarere hoe eats ala veral hele aa creer ree 

Fig. 17. Basal view. 

Fig. 18. Azygous side view. 

Fig. 19. Summit view. 

PLATYCRINUS FORMOSUS, 0. 8p.... 

Fig. 20. Basal view. 

Fig. 21. Azygous side view. 

PLAT YCRINUS' MISSOURIENSIS, Di. SP iee otc. oiscsie) ac sid b alnja ore tciniaitvecinetetsis ait iaysle eine akers eialieyeicial cles eaclavefe went ialtedaters 

Fig. 22. View of longer side. 

Fig. 23. View of shorter side. 

PLATYCRINUBS! PELLIGENSIS,, MSP". cetcsc,tis 'oe cee sist oie otal =e Bre ysae, ofa sjavare cates ojarel pre alates DaRRt Me etale Eo feiePacieke sustelete tele ete 

Fig. 24. Basal view. 

Fig. 25. Lateral view. 

PLATYCRINUS CLINATUS, 0D. Sp.... 

Fig. 26. Shorter side view. 

Fig. 27. Longer side view. 

Fig. 28. Longer side of another specimen. 

Fig. 29. Shorter side of same. 

Fig. 30. Longer side of another specimen. 

PLATYCRINUS) SULCIBERUS, ‘Bs BPiaissc fe, <r 'ss cieseinps late aa .clelas oie male etole cpata strate cielicta\etal ole iets etepetatetntetsl Mistcleratnaete ee mete tara 

Fig. 33. Basal view. .« 

Fig. 34. Lateral view. 

PLAT ZCRINUS, CASUIGA, D.. BD. oo saie sisi die epeieivve sswle en she abate nis Pievaye ciate = Melel ere ital Telet dee rot sledate Inteletestoteee feat tev ore tan 

Fig, 37. Basal view. 

Fig. 38. Azygous side view. 

Fig. 39. Opposite side of same. 

Fig. 40. Summit view. 

PLATYCRINUS SEMIFUSUS, Nl. Sp.......... 

Fig. 41. Lateral view. 

Fig. 42. Basal view. 

PLATYCRINUS MODESTUS, D. Sp........ 

Fig, 43. Lateral view. 

Fig. 44. Basal view. 

Fig. 45. Summit view. 

PLATYCRINUS GERMANUS, DN. 8p...... 

Fig. 46. Lateral view. 

Fig. 47. Basal view. 
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PLATE V. 

HOLOCYSTITES ABPERS B.. SYD is o.<ciere steele wetete on caielvinie eye laeieletels’e eralete hep > c's)u tas ie sl deat ct etateete a feet epee reins a e 

Fig. 1. Summit view. 

Fig. 2. Anterior view. 

HOLOCYSTITES BPHAEBROLDADIS, Tx SPciosis« sis mciels wars clele oie pele ele 'e emcees ol elalo be aioe eta en oe a 

Fig. 3. Summit view. 

Fig. 4. Left side view. 

ie 2) ie 9) @YRTOCERAS KANSASENSE,, Tc iSpcteveryeis c is\e.cie 050) sve: 0)'e.e, alslemiatsirichalel oie): larcletate efesatoniets fereiensseRate erate ieitete tet cae eater aan 

Fig. 5. Vental view. 

Fig. 6. Lateral view. 

Showing septa and siphunneles. =S 

INDIANOCRINUS, PUNCTATUS) AM. SPs asc aie is cvs oidieyaiw alererehate oleneotater elaine S Guat ole laele aie <ferol aisteyaloleue ieee anak ae aE 

Fig. 8. Basal view. 

Fig. 9. Summit view. 

Fig. 10. Lateral view. 

Figs. 11,12,13. Same views magnified two diameters. 

ig 2) co SPIRORBIS BLATRI, Di Sis. o0.<ediis oo. 0% win wale, aelipacie sme owiehe win late =! Saya eneeieton ia see eRe eae eee 

Fig. 14. A specimen attached to pa BineasioMen: 

Fig. 15. An older example. 

HADROPUYLLUM TENNESSEENSE, Dl. SP.....0b ese ce madeke sols telcle «Dace ed saddle «cnc sccs corse so ecueeeeot 

Fig. 16. Summit view. 

Fig. 18. Summit view of another specimen. 

Fig. 17. Lateral view of the same. 

Fig. 19. Basal view of same. 

GCODASTER! BUAIRT, We, BPs icscea oe avis, cette arajsteverem tanta alate © ovetetalaive, oleate ive staneieits Siete canes CNIS C tier ie tee ae ED 

Fig. 20. Basal view. 

Fig. 21. Lateral view. 

Fig. 22. Summit view. 

PISOCRINUS BACCULA:: DL. BY). 1.5 «coast tic «(s: orel.arelenater sig is) orblerecare Cistexateereiaierelal tae ete ee ate anes Tarte le Tero ae et ERI 

Fig. 23. Lateral view,showing small radial. 

Fig. 24. Lateral view showing large radial. 

Fig. 25. Basal view. 

Fig. 26. Summit view, all magnified two diameters. A 

PISOCRINUS MILLIGANT, (My BDP).rcaia ee « ostdiscta.s och aeyeicie susttea ow o sicinicldtars SRT onS Sa eIOee Sloe ee a nee Ree EERE 

Fig. 27. Lateral view,magnified two diameters. 

Fig. 28. Basal view of same. 

PHALMOCRINUSOVATUS. TKS DE aicwn.ctaseectiete ister aie teeisies go oA oe at toy ee raise elas « RC 

Fig. 29. Lateral view, magnified two diameters 

Fig. 30. Azygous side view of the same. 

Fig. 31. Summit view of same. 

THALMOCRINUS) GYEINDRICUBs Is (Ds dcice.c's hewe tesco liaresuee cetetetneine meine cinerea Rat onthe ae ee Sateen Om 

Fig. 32. Lateral view, magnified two diameters. 

Fig. 33. Showing summit of second range of plates. 

AMPHORACRINUS'BEDALIENSIS), Dla SDs. <<) loci ccjseiec efor e sieteusivieis eke eters tial slaves alco ceieicte tole ial et ere eee et 

Fig. 34. Summit view of a small specimen. 

Fig. 35. Azygous side viewof another specimen. 

Fig. 36. Basal view of the same. 

Fig. 37. Summit view of same. 
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DESCRIPTION OF NEW AND REMARKABLE FOSSILS, 
FROM THE PALAOZOIC ROCKS OF THE 

MISSISSIPPI VALLEY. 

BY S. A. MILLER. AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER PALAZOCRINOIDEA. 

FAMILY ACTINOCRINIDAK. 

BATOCRINUS GERMANUS, n. Sp. 

Plate I, Fig. 1, basal view; Fig. 2, azygous side, some of the 
plates of the vault broken away; Fig. 3, summit 

view of the same specimen. 

Body medium size, calyx and vault subequal, giving it a 

biturbinate or lenticular shape. Calyx moderately truncated at 

the base, rapidly spreading and about two and a half times as 

wide as high; arm openings directed nearly horizontally or di- 

rected upward at an angle of only a few degrees; plates thick, 

very highly convex, this convexity on the radial plates being 

transverse and angular. No radial ridges. Surface granular. 

Basals very short, forming an hexagonal disc, with slight 

re-entering angles, deeply notched at the sutures, and project- 

ing cuneiform edges a little below the end of the column, and 

having a round, deep, columnar depression for the attachment 

of the column. The basal disc is about one-half wider than 

the diameter of the column. The sutures are notched or beveled 

nearly to the first radials, and the columnar cavity is deeper. 

First radials about one-half wider than long, three hexagonal, 

two heptagonal, with the superior sides slightly arcuate. Each 

one is transversely convex, the elevation being obtusely angu- 

lar. Second radials quadrangular, and from one-half to twice 

as wide as long. Third primary radials rather smaller than 



6 

the second, pentagonal, axillary, and bear upon each superior 

sloping side two secondary radials. The second secondary 

radials are axillary, and, in three of the rays, bear upon each 

superior sloping side a single tertiary radial, which gives to 

each of these rays four arms. The distal side of each ray ad- 
joining the azygous area is constructed in the same way, but 

the proximal side of each bears an axillary, tertiary radial that 

bears single quaternary plates, which arrangement gives to 

each of these rays five arms. There are, therefore, twenty-two 

arms in this species. | 

There are three regular interradials in each area, one, fol- 

lowed by two in the second range, which are cut off from the 

plates of the vault by the union of the tertiary radials. The 

azygous area is large and subovate. The first plate is in line 

with the first primary radials and fully as large. It is followed 

by three rather large plates, in the second range, three some- 

what smaller, in the third range, and these by two smaller 

ones, in the fourth range, that unite with a single, elongated 

plate belonging to the vault. 

The vault is covered with large, convex, polygonal plates 

and bears a subcentral proboscis. The proboscis commences 

with rather large tumid plates, but its length is unknown. 

In general form this species bears most resemblance to B. 

discoideus, but that species has only a single regular interra- 

dial in each area, and only seven plates in the azygous area, 

which is cut off from the vault bythe union of the radial 

plates. All other species from the Burlington Group having 

twenty-two arms, heretofore described, are B. aspratilis, B. for- 

mosus, B. laetus, B. lepidus, B. sinnosus, B. turbinatus, and B. 

turbinatus var. elegans. While all these species may be distin- 
guished by the general form, proportional size of the plates 

and surface characters, they may also be distinguished by the 

interradial and azygous areas. In B. aspratilis, there is a sin- 

gle large tumid plate in each regular area, and only five plates 

in the azygous area, four of which are subequal in size, and 

the other one is a small, quadrangular plate separating them 

and resting on the first azygous plate. In B. formosus, there 

are two plates in some of the regular areas and three in oth- 

ers, and eleven plates in the azygous area. -In B. laetus, there 
are two plates in each regular area and six in the.azygous 

area. In B. lepidus, there are three plates in some of the 
regular areas and four in others and twelve plates in the azy- 

gous area. In B. sinnosus, there are from six to eight plates 
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in each regular area, and fifteen or sixteen in the azygous 

area, and all the areas connect with the vault. In B. turbina- 

tus, there are three plates, one following the other, or three 

ranges, the middle one having two plates in each regular inter. 

radial area, and ten plates in the azygous area, the last one of 

which is elongated and connects with the plates of the vault. 

In B. turbinatus, var. elegans, there are three plates in each 

regular area, one following the other, and eight or nine plates 

in the azygous area. JB. aspratilis and B. laetus were described 

from Sedalia, Missouri, and among the forms received from 

there we have recognized B. discoideus and B. turbinatus, which 

were described from Burlington, lowa. 

Found by R. S. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS PROXIMUS, h. sp. 

Plate I, Fig. 4, basal view; Fig. 5, side view. 

Body medium size, somewhat biturbinate, though the calyx 

is larger than the vault. Calyx obconoidal, most rapidly 

spreading toward the free arms, truncated at the base, a little 
less than twice as wide as high; arm openings directed upward 

at an angle of twenty or thirty degrees; plates tumid, leaving 

the sutures much depressed; surface finely granular. 

Basals form a short, hexagonal disc, with siight re-entering 

angles. The disc is notched at the sutures, and has a round, 

deep, columnar depression for the attachment of the column; 
it is less than twice the diameter of the column. The basal 

plates expand below and project cuneiform edges below the end 
of the column. First radials from one-half wider to twice as 

wide as long, three hexagonal, two heptagonal, with the supe- 

rior edges slightly arcuate. Second primary radials quadran- 

gular, from two to two and a half times as wide as high. Third 

primary radials larger than the second, pentagonal, axillary, 

and. bear upon each superior sloping side two secondary radials. 

The second secondary radials are axillary, and, in three of the 

rays, bear upon each superior sloping side two tertiary radials, 

which gives to each of these rays four arms. The distal side 

of each ray, adjoining the azygous area, is constructed in the 

same way, but the proximal side of each bears an axillary, 

tertiary radial that supports quaternary plates, which arrange- 

ment gives to each of these rays five arms. There are, there- 

fore, twenty-two arms in this species. 
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There are three regular interradials, in each area, one, fol- 

lowed by two of unequal size, in the second range, which are 

cut off from the plates of the vault by the union of the tertiary 

radials. The azygous area contains seven plates. The first 

one is in line with the first primary radials and fully as large 

as any of them. It is followed by three rather large plates, 

subequal in size, in the second range, and by three smaller 

plates in the third range, that are cut off from the plates of 

the vault by the union of the quaternary plates. 

The vault is covered with highly convex or tumid polygonal 

plates and bears a subcentral proboscis, which is not preserved 
in our specimens. 

The general form of this species will readily distinguish it 

from such twenty-two armed species as B. discoideus, and B. 
germanus, without calling attention to the extra tertiary radial, 

in each series, or the differences in the interradial areas. It is 

more like B. lactus than any other described species, but may 

be distinguished by the general character of the plates, 
which is conspicuous when the basals are compared, and by 

the direction of the arm openings, as well as by the interradial 

areas. In that species there are two regular interradials in each 

area, and in this species there are three, In that species there 

are six azygous plates, and in this species there are seven. In 

this species the calyx expands more rapidly than in that one, 

and the vault is elevated, in that species, over the arm openings 

more than it is in this one. 
Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS HODGSONI, n. Sp. 

Plate I, Fig. 6, azygous side; Fig. 7, side view. The specimen 
is compressed so as to widen the side view and contract 

the azygous view. 

Species medium size, biturbinate, calyx larger than the vault. 

Calyx bell-shaped, rounded below and most rapidly expanding 

as the arms are approached; nearly as high as wide. Arm 

openings directed very little above a horizontal line. No 
radial ridges. Plates convex only in the region of the last 

radials. Surface smooth or finely granular. 

Basals form a cup about half as high as wide and truncated 
by a small column and bearing a concave facet for its attach- 

ment. First radials larger than the basals and rather longer 
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than wide, three hexagonal, two heptagonal and rising almost 

vertically from the basals. Second radials quadrangular, about 

half as wide as the first, but nearly twice as wide as long. 
Third radials a little larger than the second, three hexagonal, 

two pentagonal, axillary and bear upon each superior sloping 

side the secondary radials. In the ray opposite the azygous 

side and in one of the lateral rays there are two secondary 

radials, in each series, the last one much longer than the first, 

which gives to each of these rays two arms. In each ray ad- 

joining the azygous area there are two secondary radials on 

the distal side and one on the proximal side which is axillary 

and bears upon each upper sloping side a single tertiary 

radial. One of the lateral rays is constructed in the same 

way. Each of these three rays bears three arms. It is also 

to be observed that the radials which support the arms are 

longer than those immediately below. There are, therefore, in 

this species thirteen arms. 

In one of the regular interradial areas there are three plates, 

one followed by two in the second range. In the other areas 

there are only two plates, one following the other. These 

areas do not connect with the vault. In the azygous area 

there are seven plates. The first one is in line with the first 

primary radials and is the largest plate in the body. It is 

followed by three plates in the second range and three in the 

third range. The middle plate in the third range is elongated, 

separates the tertiary radials and unites with two plates be- 

longing to the vault. 

Vault elevated, convex, and bears a submarginal proboscis. 
It is covered with large, polygonal, smooth plates. 

This is the first species of Bafocrinus bearing only thirteen 

arms that has ever been described, from the Burlington Group, 

and its arm formula, therefore, is sufficient to distinguish it 

from all other species. In form, it approaches more nearly 

B. christy:, which has twenty arms, than any other species. 
Found by Mr. C. S. Hodgson, a naturalist of Albion, Illinois, 

in whose honor I have proposed the specific name, in the 

Burlington Group, in Adams County, Illinois, and now in the 

collection of S. A. Miller. 

BATOCRINUS ARGUTUS, Nn. Sp. 

Plate I, Fig. 8, azygous side; Fig. 9, opposite view. 

Body medium size, calyx and vault, subequal in size, making 

it biturbinate. Calyx rather broadly truncated below, and most 

ae 
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rapidly spreading toward the free arms. About twice as wide 
as high. Arm openings directed nearly horizontally. No 

radial ridges. Plates thick and highly convex or tumid. Sur- 
face granular. 

Basals form an hexagonal disc, with slight re-entering angles, 

deeply notched at the sutures, and project cuneiform edges, 

slightly expanding, below the end of the column. The basal 
disc is about one-half wider than the diameter of the column, 

and bears a deep concave depression for the attachment of the 

column. First radials about one-half wider than long, three 

hexagonal, two heptagonal, and transversely, highly tumid. 

Second radials quadrangular, and from two to three times as 

wide as long. Third primary radials about one-half larger 

than the second, pentagonal, axillary, and bears upon each 

upper sloping side secondary radials. In four of the rays 
there are, upon each upper sloping side of the third primary 

radials, two secondary radials the last one being axillary and 

supporting upon each upper sloping side two tertiary radials, 

which gives to each of these rays four arms. In the ray on 

the left of the azygous area, there are, on the distal side of 

the third primary radial, two secondary radials, the last being 

axillary and supporting, on one side, a single tertiary radial, 

and upon the other two tertiary radials. The third primary 

radial bears on the proximal side two secondary radials, the 

last being axillary and bearing on the distal side two tertiary 

radials, and on the proximal side one tertiary radial which is 

axillary and bears on the distal side one quaternary radial 

which gives to this ray five arms. There are, therefore, in 

this species twenty-one arms. 

There are two regular interradials in each area. The first 

one is large and tumid, the second one small. There are six 

plates in the azygous area. The first one is in line with the 

first primary radials, tumid and about as high as wide. It is 

followed by three tumid plates in the second range and by two 

smaller plates in the third range, that are cut off, by the ter- 

tiary and quaternary radials, from all connection with the 

vault. 

The vault is elevated, convex, covered with tumid, polygonal 

plates, and bears a large, subcentral proboscis. The plate at 

the base of the proboscis opposite the azygous area is the 

largest plate connected with the vault. . 

This is the first species of Batocrinus, bearing twenty-one 

arms, that has been described, from the Burlington Group, 
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and its arm formula, therefore, is sufficient to distinguish it 

from all other species. In form, it approaches B. laetus which 

has twenty-two arms, but may also be distinguished from it 

by the azygous area and other peculiarities. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS BASILICUS, Nn. Sp. 

Plate I, Fig. 10, azygous side; Fig. 11, opposite view; Fig. 12, 
summit view. 

Body medium or below medium size and somewhat biturbi- 

nate, though the calyx is decidedly larger than the vault. 

Calyx truncated below and obconoidal above, though spreading 

most rapidly as the free arms are approached. About twice as 

wide as high. Arm openings directed horizontally. No radial 

ridges. Plates convex. Surface granular. 

Basals very short and form a low hexagonal disc, with slight 

re-entering angles. The basal disc is about one-third wider 

than the diameter of the column and bears a shallow, radiately 

lined, concave depression for the attachment of the column. 

First radials a little wider than high, three hexagonal, two 

heptagonal, with the superior sides slightly arcuate. Second 

radials quadrangular, about half as wide as the first radials, 

but two or three times as wide as long. Third primary radials 

about the size of the second, pentagonal, axillary and bear upon 

each superior sloping side two secondary radials, the last one 

of which is axillary and bears upon each upper sloping side, 
in three of the rays, a single tertiary radial, which gives to 

each of these rays four arms. In each ray adjoining the azy- 

gous area there is, on the distal side of the distal second, 

secondary radial, an axillary tertiary radial, which bears upon 

each superior sloping side a single quaternary radial, and on 

the proximal side two tertiary radials; and on the distal side 

of the proximal second secondary radial, two tertiary radials, 

and on the proximal side a single axillary tertiary radial. 

which bears upon each upper sloping side a single quaternary 

radial, which arrangement gives to each of these rays six arms. 

There are, therefore, twenty-four arms in this species. 

There are three plates in each regular interradial area, one 

followed by two small ones in the second range that do not 

connect with the vault. There are ten plates in the azygous 

area. The first one is in line with the first primary radials, 
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and the largest plate in the body. It is followed by three 

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

range, two in the fourth range and one narrow, elongated 

plate in the fifth range, that separates the quaternary radials 

and unites with two plates that belong to the vault. 

Vault convex, moderately depressed toward the interradial 

areas and strongly depressed toward the azygous area, and 

covered with numerous convex, polygonal plates. It bears a 

rather large, subcentral proboscis. 

This is the only species of Batocrinus having twenty-four 

arms, from the Burlington Group, except B. quasillus, and it 

is so different, in general form and in the structure of the azy- 

gous and interradial areas from that species, that no compari- 

son is necessary to distinguish it. It is quite unnecessary to 
compare it with any other species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS ASPERATUS, Nn. Sp. 

Plate I, Fig. 13, azygous view; Fig. 14, side view. 

Body about medium size, laterniform or urn-shaped. Calyx 

broadly truncated below and slowly expanding above; about 

one-third wider than high. Arm openings directed upward at 

an angle of about thirty degrees. No radial ridges. Plates 

tumid and spiniform. Surface smooth or finely granular. 

Basals short, forming an hexagonal disc, with re-entering 

angles, deeply notched at the sutures and projecting cuneiform 

edges below the end of the column and having a shallow con- 

cave depression for the attachment of the column. The basal 

disc is more than one-half wider than the diameter of the 

column. First radials a little wider than high, three hexag- 

onal, two heptagonal, and each one bears a transverse cuneiform 

spine. Second radials quadrangular, two or three times as wide 

as long. Third radials larger than the second, pentigonal, ax- 

illary, and support on each upper sloping side two secondary 

radials, the last one being axillary and supportiag on each 

upper sloping side a single tertiary radial, except ou tie prox- 

imal sides of the rays adjoining the azygous area, where there 

are two tertiary radials. There are, therefore, four arms to 

each ray, or twenty arms in this species. There is only one 

regular interradial in each area and it is spiniform. In the 

azygous area there are four spiniform plates. The first one is 
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in line with the first primary radials, and it is followed by 

three plates, in the second range, that are cut off from the 

vault by the tertiary radials. 
The vault is convex and covered with polygonal spiniform 

plates and bears a very small, central proboscis (?). Two 
plates appear to be broken out of the center of the summit of 

our specimen, and if they indicate a proboscis it was quite 

small, probably not elevated much above the summit of the 

vault. 

This is a very peculiar species, having a shape somewhat 

like Hretmocrinus konincki, which is a Batocrinus, but distin- 

guished from it by having twenty instead of eighteen arms, 

four instead of ten plates in the azygous area, by having the 

azygous area cut off from the vault instead of being connected 

with it, and by having a much smaller proboscis, more spini- 

form plates and other peculiarities. 

Found by Mr. C. S. Hodgson, in the Burlington Group, in 

Adams county, Illinois, and now in the collection of S. A. 

Miller. 

BATOCRINUS ASPER, 0. Sp. 

Plate I, Fig. 15, basal view; Fig. 16, azygous side of calyx, part 
of one of the tertiary radials over the azygous 

area 1s broken away. 

Species medium size. Calyx low, broadly truncated and 
rapidly expanded. Nearly three times as wide as high. Plates 

very tumid and radiately furrowed. Vault, proboscis and arms 

unknown. 

Basals form a flat, hexagonal disc with strong, re-entering 

angles. It is on a level with the lower, flattened face of the 

first primary radials and bears a slightly concave, radiately 

lined facet for the attachment of the column, which is about 

equal to half the diameter of the disc. The columnar canal is 

of moderate size and cinquefoil. First primary radials a little 

wider than long, three hexagonal, two heptagonal, and sculptured 

pyramidal. Second primary radials quadrangular, about one- 

half wider than long and sculptured pyramidal. Third primary 
radials a little larger than the second, pentagonal, axillary, 

pyramidal, and bear upon each superior sloping side a_ single 

secondary radial, which is axillary and bears upon each upper 

sloping side a single tertiary radial, which gives to each ray 

four arm openings to the vault. There are, therefore, twenty 

arms in this species. — 
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There are three regular interradials in each area, oné 

pyramidal plate followed by two small ones that are cut off 

from the vault by the tertiary radials. There are four plates 

in the azygous area. The first one is in line with the first 

primary radials of the same size. It is followed by only two 

plates in the second range and one plate in the third range, 

which is cut off from the vault by the tertiary radials. 

The sculpturing of this species is quite different from that 

of any other twenty armed species. The form, too, is different 

and so is the azygous area. -It connot be mistaken for any 

other species. 

Found by R. A. Blair in the Burlington Group. at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS ADAMSENSIS, n. Sp. 

Plate I, Fig. 33, azygous side; Fig. 34, opposite view; Fig. 35, 

summit view. 

Species below medium size. Calyx bowl-shaped, slightly 

pentagonal, which is most strongly marked when seen from 

above; less than one-half wider than high. Plates convex; 

sutures distinct. Radial ridges undefined, though interradial 

areas are somewhat flattened. Surface finely granular. 

Column medium size and pierced by a large, cinquefoil canal. 

Basals form a low, hexagonal disc, which slightly expands 

upward and has a diameter full twice as great as the diameter 

of the column. The lower and outward sides of the basals are 

convex or rounded. The first primary radials are large and 

have a height nearly as great as the diameter, three hexagonal 

and two heptagonal. Second primary radials small, quad- 

rangular, two or three times as wide as high. Third primary 

radials ahout twice as large as the second, pentagonal, axillary 

and support on each superior sloping side two secondary 

radials. There are, therefore, ten arms in this species. 

All of the interradial areas connect with the plates belong- 

ing to the vault. In the regular interradial areas the first 
plate is followed by two elongated plates in the second range, | 

which unite with one or two plates which separate the arms 

and unite with the plates of the vault. In the type specimen, 

two plates may be distinguished in the third range, in. three 

of the areas, butiin the other area only one can be distinguished, 
though possibly there are two also. The, first plate in the 
azygous area is the largest plate in the body. It is longer 
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than a first primary radial and in line with them. It is followed 

by three plates in the second range, two quite small plates in 

the third range and three plates in the fourth range that 

separate the arms and unite with four plates belonging to the 

vault. | 

The vault is only moderately convex and terminates in a 

large subcentral proboscis, that is broken away from our 

specimen. The vault is covered with numerous, — slightly 

convex, polygonal plates. 

This is the first ten armed species of Batocrinus described 

from the Burlington Group, and is so far removed from all 

others that no comparison with any of them is necessary. 

Found by C. S. Hodgson in the Burlington Group, in Adams 

County, Illinois, and now in the collection of S. A. Miller. 

BATOCRINUS FOLLICULUS, Nn. Sp. 

Plate I , Hig. 36, azygous view; Fig. 37, opposite side; Rigs 38, 
summit view. 

Species medium or below medium size and ovoid in outline. 

Calyx broadly rounded below and contracted above the third 

radials so as to make it somewhat globular. The length is 

about equal to the diameter at the bases of the arms, but the 

greatest diameter is below, in the region of the third primary 

radials. Plates convex and sutures distinct. No radial ridges. 

Surface finely granular. Column small. | 

Basals form a very low hexagonal disc, which expands up- 

ward and is concave below for the reception of a small column 

The basals are so short that they hardly interrupt the general 

globular form of the calyx below. First primary radials rap- 

idly expand and with the radials form a low saucer-shaped 

cup. Their length is nearly equal to their breadth, three hex- 

agonal and two heptagonal. Second primary radials, quadran- 

gular, and from one-half wider to twice as wide as long. Third 

primary radials very little if any larger than the second, pen- 

tagonal, axillary, and support on each superior sloping side 

two secondary radials. There are, therefore, ten arms in this 

species. 

.. The first regular interradials are large, convex plates. There 

are two plates in the second range, one of which is elongated 

and in some of the areas appears to connect with a plate be- 
longing to the vault, and, in other areas, the last secondary 

radials appear to unite and cut off the interradial area. The 



16 

first azygous plate is in line with the first primary radials, and 
though longer is somewhat smaller than either of them. It is 

followed by two large, nearly equal plates, in the second 

range, one in the third range, and one narrow, elongated plate 

in the fourth range that unites with the plates of the vault. 

The vault is conoidal and terminates in a large subcentral 

proboscis, which is broken off in our specimen, as shown in 

the illustration. The vault is covered with a few large, convex 
plates. 

It is unnecessary to compare this species with B. adamsensis, 

above described, and it is so different from all other RPatocrinus 

that no comparison with any of them will show any near affinity 

to it. It is a well marked and peculiar species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS MODULUS, Nh. Sp. 

Plate I, Fig. 39, basal view; Fig. 40, azygous side; Fig. 41, 
summit view. 

Species small. Calyx broadly rounded below, hemispherical, 

nearly two and a half times as wide as high. No radial ridges 

or convex plates. Arm openings directed upward at an angle 

of ten or twenty degrees. Surface granular. 

Basals substantially covered by the end of the column, and 

bear a moderately concave depression for the attachment of 

the column, which is also supported by a little rim around the 

outside of the concavity. First primary radials nearly as long 
as wide, three hexagonal, two heptagonal. Second primary 

radials quadrangular, three or four times as wide as long 

Third primary radials about one-half larger than the second, 

pentagonal, axillary, and in the ray opposite the azygous area 

bears upon each upper sloping side two secondary radials, 
which gives to this ray two arms. In one of the lateral rays 

the third primary radial supports upon each superior lateral 

side a single secondary radial which is axillary and supports 

on each upper sloping side a single tertiary radial, which gives 

to this ray four arms. In each ray adjoining the azygous 

area the third primary radial bears upon the distal side two 

secondary radials and on the proximal side one secondary ra- 

dial which is axillary and bears upon each superior sloping 

side a single tertiary radial, which gives to each of these rays 
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three arms. The other lateral ray is constructed, in like man- 

ner, and bears three arms. ‘There are, therefore, fifteen arms 

in the species. 
There are two regular interradials in each area, one follow- 

ing the other and cut off from the vault by the union of the 

secondary and tertiary radials. In the azygous area there are 

four plates. The first is in line with the first primary radials 

and of about the same size. It is followed by three plates in 

the second range, the middle one of which is large and elon- 

gated and extends to the plates of the vault. 

The vault is highly convex, covered with polygonal plates 

and bears a very small, subcentral proboscis, which is broken 

off at the top of the vault in our specimen. 
This species is quite peculiar in its form and structure and 

the first species ever described, from the Burlington Group, 

which possessed fifteen arms. 
Found by Mr. C. 8S. Hodgson, in the Burlington Group, in 

Adams county, Illinois, and now in the collection of 8S. A. Miller. 

BATOCRINUS NANUS, Nn. Sp. 

Plate I, Fig. 42, azygous view; Fig. 43, opposite side; Fig. 44, 
summit view. 

Species small, below medium size, biturbinate, calyx larger 

than the vault. Calyx obconoidal, somewhat pentagonal, in the 

superior part, by reason of a flattening or slight depression of 

the interradial areas; about one-half wider than high. Radial 

ridges undefined. Plates slightly convex; surface finely granular. 

Basals form a low hexagonal disc, but are so injured in our 

specimen that a particular definition cannot be given of them. 

First primary radials large, nearly as long as wide, three hex- 

agonal, two heptagonal. Second primary radials small, from 

one-half wider to twice as wide as long, quadrangular. Third 

primary radials about one-half larger than the second, pentago- 

nal, axillary, and support on each superior sloping side a sin- 

gle secondary radial. There are, therefore, ten arms in this 

species. 

All of the interradial areas connect with plates belong- 

ing to the vault. In the regular interradial areas the first 

plate is followed by two plates, in the second range, which 

unite with two plates, about on a level with the top of the sec- 

ondary radials. The last two plates cover part of the ambulacral 

canals and, therefore, properly belong to the vault. The first 
plate, in the azygous area, is longer than a first primary radial, 

A 
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and nearly as large and in line with them. It is followed by three 

plates in the second range, which are subequal, in size. These 

are followed by two plates in the third range that unite with 
three plates belonging to the vault. 

The vault is obconoidal and is produced in a large subcentral 

proboscis. It is covered with numerous, convex, polygonal 
plates. 

This species most resembles B. adamsensis and seems to have 
no near affinity with any other described species. The two spe- 

cies, however, may be readily distinguished by the general form, 

for this species is much more elongate and biturbinate, in outline, 

than that species. There is only one secondary radial in this 

species, and there are two in that. The plates in the azygous 

areas are quite different, and there is one more range, having 

three plates, in that species, than there is in this. 

Found in the Burlington Group, by R. A. Blair, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS CISTULA, Nn. Sp. 

Plate I, Fig. 24, azygous view, a little compressed on one side; 

Fig. 25, basal view; Fig. 26, summit view. 

This species is medium size. Calyx bowl-shaped, moderately 

truncated below and rounding and spreading to the arms: 

about twice as wide as high. Plates moderately convex and 

beveled toward the sutures. Ambulacral openings directed up- 
ward at an angle of ten to twenty degrees. No radial ridges. 

The basals form an hexagonal disc that bears a rounded rim 

or band around the end of the column. The disc bears a con- 

cave, radiately furrowed depression for the attachment of the 

column. First primary radials large, from one half wider to 

twice as wide as long, three hexagonal, two heptagonal. 

Second primary radials, about half as large as the first, quad- 

rangular, from two and a half to three times as wide as long. 

Third primary radials about as large or smaller than the 

second primary radials, two hexagonal, three pentagonal, 

axillary, and in four of the rays support upon each superior 

sloping side two secondary radials, the last being axillary and 

bearing upon each upper sloping side two secondary radials. 

In some of the rays there are three secondary radials, which 

gives to each of these rays four arms. In the ray opposite 

the azygous area the third primary radial bears upon each 

upper side three secondary radials, which gives to this ray 

two arms. There are, therefore, eighteen arms in this species 

and eighteen arm openings to the vault. 
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There are three plates in each regular interradial area, one 

large plate followed by two small ones, that are cut off from 

any connection with the vault. The azygous area contains 

eight plates. The first one is in line with the first primary 

radials and fully as large. It is followed by three large 

plates, subequal in size, in the second range, and these by 
three small plates, in the third range, that are surmounted by a 

single plate in the fourth range that unites with two plates 
belonging to the vault. 

The vault is somewhat elevated over the ambulacral open- 
ings, and convex toward the center, which bears a proboscis, 

that is broken off in our specimen just above the summit. It 

is covered with numerous, convex, polygonal plates, some of 

which bear central nodes. We are unable to discover any 

ovarian pores. It is probable, that, in some species, the 

ovarian pores were on the sides of the arms near the calyx, 

if the pores are correctly named. We know, that in some genera, 

as in Dolatocrinus, they vary in their places of exit from _ in- 

terradially on the vault to the base of the arms, and we _ see 

no reason why the channels may not have been carried up the 

ambulacral furrows one or more plates beyond the commence- 

ment of the free arms. 

This species is distinguished by its general form, by having 

only eighteen arms, three regular interradials cut off from the 

vault and eight azygous plates, the last one connecting with 

the vault. These peculiarities do not exist in any other de- 

scribed species. It is probably as closely related to B. labellum, 
from the Keokuk Group, as to any other species, though a 

glance will distinguish them on account of the general form 

and surface of the plates, beside the interradial areas are not 
alike, and, in that species, the azygous area is cut off from 

the vault, and in this species it is connected with the vault. 

Found by Dr. M. N. Elrod in the St. Louis Group, at 

Lanesville, Indiana, and now in the collection of Wm. F. E. 

Gurley. 
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BATOCRINUS JESSIE, n. sp. 

Plate I, Fig. 27, azygous view of a specimen with basals and part 
of first radials broken off; Fig. 28, summit of same; Fig. 

29, basal view of same specimen; Fig. 30, lower 
part of the calyx of what is believed to be 

another specimen; Fig. 31, azygous 

view of what is supposed to be a 
cast of the same species; Fig. 

32, basal view of the cast. 

Species medium size. Calyx somewhat bell-shaped, truncated 
below, cylindrical, in the region of the first primary radials, 
and then rapidly expands to the free arms and is deeply 
notched in the interradial areas. The secondary radials project 

horizontally beyond the interradial areas. The plates are plain 

and smooth. Column round and small. Columnar canal minute. 

The basals are about twice as wide as high and form a low 

cup slightly beveled at the basal sutures and having a small 

basal rim. It bears an hemispherical depression, radiately lined, 

for the insertion of the column. The diameter of the column 

is about half the diameter of the basal disc. The first radials 

are about as long as wide, three hexagonal and two heptagonal. 

They stand nearly vertical on the basals and form a round 
cylinder. Second radials comparatively very small, quadrangu- 

lar, from one-half wider to twice as wide as high. Third pri- 
mary radials of unequal size, larger than the second primary 

radials, three heptagonal, one hexagonal, one pentagonal, axil- 

lary and each bears on each superior sloping side two secondary 

radials. Each second secondary radial, in four of the rays, is 

channeled by two ambulacral furrows, which gives four ambu- 

lacral openings to the vault, in each of these rays, without the 

existence, apparently at least, not only as shown by the. speci- 

men preserving the plates but by the cast also, of any tertiary 

radials. In the ray opposite the azygous area there are also 

two secondary radials (only one is shown in the illustration, 

because the other is broken off from the specimen), but there 

are only two ambulacral openings to the vault. There are, 

therefore, eighteen ambulacral openings to the vault in this 

species. 

All of the interradial areas connect with the vault. In each 

regular interradial area there are five plates. One of moderate 

size in the first range, two small ones in the second range and 

two elongated plates in the third range that curve over between 
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the secondary radial plates and connect with the plates of the 
vault. There are eight or more plates in the azygous area. 

The first one is in line with the first primary radials and of 

about the same size. It is followed by a range of three plates 

and above the plate on the left there is a small intercalated 

plate, and, above these, there are three plates that connect 

with the plates of the vault. In fact, they interlock with the 

plates of the vault so that there is no distinct line between the 

plates of the calyx and those belonging to the vault. There 

is also a minute plate intercalated above the second range on 

the right, as shown on the specimen preserving the plates, 

but it is not indicated on the cast. There is a little difference, 

in the upper part of the azygous areas, between the cast and 
the specimen having the plates, and the cast indicates nine 
plates in the area; but, on the whole, we think the cast be- 
longs to this species. 

The vault is convex and is covered with convex = sieepml 

plates and bears a central proboscis that is broken off from our 
specimens. The cast shows the ambulacral channels are flat- 
tened on the superior side, but have a depth equal to the flat- 
tened diameter. The ambulacral openings are within the mar- 

gin of the stellate projections of the radials and appear to be 

directed upward, notwithstanding that the lower side of the 

radials is projected horizontally, and the cast shows the am- 

bulacral openings to be directed horizontally. 
This is a very distinct and peculiar species that can hardly 

be compared with any other. It would seem to be as near B. 

aslericus aS to any other species, though that species has 

twenty arms, rounded basals, and altogether different regular 

areas and azygous area. 

Found by R. A. Blair, ig the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The spe- 

cific name is intended as a compliment to the accomplished 

daughter of R. A. Blair, who has assisted her father so much 

in collecting and making known the fauna of the Chouteau and 

Burlington Groups of Missouri. 
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BATOCRINUS SOLITARIUS, n. sp. 

Plate II, Fig. 8, side view; Fig. 9, azygous view; Fig. 10, summit 
of same specimen, part of the vault is gone; Fig. 11, basal 

view of same, part of the flange is broken off 
of the basal plates. 

This species is above medium size, somewhat urn-shaped or 

laterniform, and possesses remarkably large flanging basal 

plates, such as have been made a generic character for Hretmo- 
crinus, but more than half of the vault is preserved and there is 

no evidence of a proboscis, or even of an azygous orifice, though 

the plates are preserved from the azygous side straight back to a 

small, convex, central plate, shown in figure 10. The calyx is 

very broadly truncated at the base and expands but little and 

very gradually above. The diameter is about one-fourth more 

than the height. The radial series are more prominent than the 

interradial areas, in consequence of which, the latter appear to 

be somewhat flattened. The plates are either convex or nodose. 

The column appears to have been comparatively small. 

The basal plates form a thin, broad, concave disc, the depth of 

the concavity is nearly equal to their height, and, in the center of 

the concavity, there is a concave depression for the insertion of 

the small column. The first primary radials are unequal in size, 

from two to three times as wide as high, each bears a tranverse, 

cuneiform node, three hexagonal, two heptagonal. Second _pri- 

mary radials about three times as wide as high, quadrangular. 

Third primary radials one-half larger than the second, nodose, 

pentagonal, axillary. and support on each upper sloping side two 

secondary radials, the last ones of which are axillary and sup- 

port on each upper sloping side two tertiary radials. This is 
the structure of two rays and of one-half of each of two other 
rays, one of which is opposite the azygous area, we believe, 

therefore, that all of the rays are substantially alike and that the 

species bears twenty arms and twenty ambulacral openings to 
the vault. | 

None of the interradial areas connect with the vault. In the 

regular interradial areas there are three plates, one large nodose 
plate followed by two small ones. In the azygous area there 

are seven plates, the first one is in line with the first primary ra- 

dials and nearly as large, itis followed by three plates, in the 

second range, and three plates in the third range, which are cut 
off from the vault by the union of the tertiary radials above them 
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More than half of the vault is preserved in our specimen. It 
is elevated over the arm openings and gently convex centrally. 

The plates are polygonal, the smaller ones convex, and the 

larger ones nodose. The central plate-is nodose, and surrounded 

by seven plates. The plates are preserved from the central 

plate to the middle of the azygous area and there are no indica- 

tions of an orifice or proboscis. Evidently there is no proboscis, 

in the species, and if an orifice, if was. in our specimen, out of 

the normal position. No ovarian pores are visible. 

This is a peculiar species so different in form and all specific 

characters from others that no comparison is necessary to be 

made with any of them. 

Found by C. 8S. Hodgson, in the Burlington Group, in Adams 

county Illinois, and now in the collection of S. A. Miller. 

AGARICOCRINUS HODGSONI, Nn. Sp. 

Plate I, Fig. 17, basal view; Fig. 18, summit view; Fig. 19, 
azygous side view; Fig. 20, view opposite the azygous area. 

Species robust and medium or above medium size. Calyx 

slightly convex in the lower part, but depressed in the region 

of the third radials. Outline ovate. Plates thick, more or less 

convex, and part of them subspinous. Arm openings directed 

below a horizontal line. 

Basals form an hexagonal. disc about one-half wider than the 

diameter of the column, that contains a moderately concave 

depression, radiately lined near the margin for the attachment 

of the column. The columnar canal is small and cinquefoil. 

The first primary radials are the largest plates in the calyx, a 

little wider than long, three hexagonal, two heptagonal. All 

of them are sculptured, so as to be pyramidal, the apices ex- 

tending below the basals so that a specimen laid upon a table 

will rest upon these plates and the point of the first azygous 

plate. Second primary radials, quadrangular, transversely 

convex, about three times as wide as long. Third primary 

radials very little, if any, larger than the second, transversely 

convex, pentagonal, axillary, and, in three of the rays, sup- 

port on each upper sloping side two secondary radials, which 

gives to each of these rays two arms. On the distal side of 

each third primary radial adjoining the azygous area there are 

two secondary radials, and on the proximal side a single sec- 

ondary radial, which is axillary and supports upon the distal 

superior sloping side a single tertiary radial, and on the prox- 
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imal side two tertiary radials, which gives to each of these 

rays three arms. There are, therefore, in this species twelve 
arms. The last tertiary and secondary radial, in each series, 

is highly convex and the convexity extends below that of the 

secondary radial and third primary radial below it, which 

leaves a circular depression between the first primary radials 

and the last secondary and tertiary radials. The margin of 

the calyx thus seems to hang down and the ambulacral open- 
ings are exposed, in a basal view, while they cannot be seen 

in a summit view. 

There are three plates in each regular interradial area, the 

first one rests between the superior sloping sides of the first 

primary radials and extends up between the first secondary 

radials. It is followed by two narrow elongated plates that 

connect with two plates belonging to the vault. The first azy- 

gous plate is in line with the first primary radials, nearly as 

large and heptagonal. It is followed by three plates in the 

second range, the middle one being the larger and extending 

to a plate belonging to the vault. On each side of the su- 

perior end of this middle plate there is an elongated narrow 
plate abutting the first tertiary radial and extending to the 
plates of the vault. There are, therefore, six plates in the 
azygous area belonging to the calyx. 

The vault is only moderately convex, and is covered with 

large, polygonal, tumid plates that hang over the margin so 

as to hide the ambulacral openings from a summit view. At 

the margin of the azygous area there is an elliptical, bulbous 

prominence that shows no indication of having an orifice, from 

an azygous side view; but. on the top of it there is a small 

opening partly surrounded by small plates. The orifice is ir- 

regular and an examination of it leads to the inference that it 

was covered by small plates. Indeed, there can be little 

doubt about it; and, if the orifice was not closed, by small 

plates, it was minute and not the kind one would expect to 

find in such a robust species. 

This is a strongly marked species, so different, in all 

aspects, from those hitherto described, that no comparison will 

aid in distinguishing it. 

Found by C. S. Hodgson, in whose honor we have proposed 

the specific name, in the Burlington Group, in Adams county, 
Illinois, and now in the collection of S. A. Miller, 
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AGARICOCRINUS ILLINOISENSIS, n, sp. 

Plate I, Fig. 21, basal view: Fig. 22, summit view; Fig. 23, azy- 
gous side view. 

Species medium or rather below medium size. Calyx very 
low, moderately concave in the region of the basals and first 

primary radials, then gradually rounds over on the radial 

series, which are produced nearly on a level, while the plates 

curve up in the interradial areas. The concavity at the place 

of attachment of the column is about on a level with the dor 

sal side of the last secondary radials. The outline of the calyx 

is pentagonal with slightly concave sides for the depressed in- 

terradial areas. Plates thick, smooth or granular. Ambulac- 

ral openings elongated, directed upward and not visible in a 

basal view. Column medium size. 
Basals form an hexagonal disc that is nearly or quite covered 

by the column. The first primary radials are elongated, trans- 

versely concave to correspond with the basal concavity, three 

hexagonal and two heptagonal. Second radials much smaller 

than the first, quadrangular, and from one-half wider to twice 
‘as wide as long. . Third primary radials shorter and wider than 
the second, pentagonal, axillary, and support on each upper 

sloping side three secondary radials, the last one of which 

commences the double series of arm plates, but the inner half 

connects with a plate belonging to the vault that separates the 

ambulacral canals, and, therefore, does not belong to the free 

arms. There are only ten arms in this species, and ten arm 

openings to the vault. The arms evidently consist of the 

usual double series of plates united by a zigzag suture. 

There is one regular interradial in each area. It is elongated 

and has nine sides. It rests between the short superior lateral 

sides of the first primary radials, separates the primary and 

secondary radials and connects its superior, narrow elongation, 

by a short truncated end, with a plate belonging to the vault, 

midway between the arms, at the top of the calyx. The first 

azygous plate is in line with the first primary radials and of 

the same general form, though longer and narrower, and of 

course heptagonal. It is followed by three plates, in the sec- 

ond range, the lateral ones are short and heptagonal, the mid- 

dle one is elongated, hexagonal and unites its superior trun- 

cated end, with a plate belonging to the vault, midway between 

the arms, at the top of the calyx. The vault is low, most 

convex centrally, and the pentagonal outline, at the margin, 
4 
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becomes obsolete toward the center. The capacity of the vault 

is less than that of the shallow calyx. The vault bears a 

rather large, convex, central plate and is otherwise covered 

with small and less convex polygonal plates. The large tumid 

plates that usually extend from the arms to the summit in this 
genus, do not characterize this species. The azygous orifice is 

not elevated or situated on a tumid swelling, as is usual in 

this genus, but is surrounded by small plates and a short side 

of the large central plate. 

The depressed, short body, pentagonal: outline of the calyx, 

small plates of the vault, single interradials, four azygous 

plates and ten arms are features that distinguish this species 

from all others. There is no described species, from the Bur- 

lington Group, with which it can be said to have much re- 

semblance, but in its short body and general form it partakes 

of the character of A. blairi, from the Chouteau limestone, 

though the latter has only nine arms, is subquadrate in out- 

line, and has more plates in the azygous and regular areas 

than this species has. It cannot be mistaken for any other 

described species. 

Found by C. 8. Hodgson, in the Burlington Group, in Adams 
county, Illinois, and now in the collection of S. A. Miller. 

AMPHORACRINUS BLAIRI, n. Sp. 

Plate I, Fig. 45, basal view; Fig. 46, same magnified two diameters; 

Fig. 47, summit view; Fig. 48, same magnified two diameters ; 

Fig. 49, azygous side; Fig, 50, same magnified two diam- 

eters. It will be observed thut one of the rays ad- 
joining the azygous area is injured, so il 

is not shown in the illustrations. 

Species very small. Calyx broadly rounded below, bowl- 

shaped, or somewhat hemispherical. About twice as wide as 

high. Surface of test granular. No radial ridges. 

Basals form an hexagonal disc one-half wider than the 

diameter of the column. First primary radials about as long 

as wide, three hexagonal, two heptagonal. Second primary 

radials smaller than the first, a little wider than long, hexag- 

onal. Third primary radials somewhat smaller than the _ sec- 

ond, pentagonal, axillary and support on each upper sloping 

side a single secondary radial, which gives to each ray two 

arm openings to the vault, There are, therefore, ten arms in 

this species. The secondary radials are directed horizontally 
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and stand out their full length from the interradial areas. 

The cast shows only a single secondary radial but the test 

preserves two before the arms are fairly free. 

The first regular interradial is larger than a second primary 

radial, hexagonal, and followed by two somewhat smaller 

plates in the second range, and by two still smaller ones in 

the third range, that separate the first secondary radials and 

unite with the plates of the vault. The first azygous plate is 

in line with the first primary radials and quite as large. It is 

followed by three plates in the second range, four in the third 

range, and two in the fourth range, that unite with the plates 

of the vault. 

The vault is quite evenly convex, covered with polygonal 

plates, and bears a submarginal azygous orifice. 

There is no described species very closely resembling this 

one and, therefore, no comparison with any of them is neces- 

sary to distinguish it. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. The 

specific name is in honor of the collector. After the illustra- 

tions were drawn from a cast, we received a specimen pre- 

serving the plates, from F. A. Sampson, of Sedalia, but as 

the plates are small and not ornamented the illustrations are 

about the same as if drawn from the test itself. 

MEGISTOCRINUS INDIANENSIS, n. Sp. 

Plate II, Fig. 1, basal view; Fig. 2, summit view; Fig. 3, azygous 

side view. Some of the sutures are obscure and are not 

shown in the allustrations. 

Species large. We have a specimen one half larger than the 

one illustrated. The capacity of the vault in some specimens 

is greater than that of the calyx. Calyx broadly basin shaped, 

‘ sightly concave about the basal plates, from two and a _ half 

to three times as wide as high, not constricted below the arms 

but continuing to expand as far as the free arms, which are 

directed nearly horizontally or upward at an angle of less than 

twenty degrees. Surface ornamentation of the plates not pre- 

served in any of our specimens. Column moderate size and 

having a large, slightly cinque foil canal. 

Basal plates form an hexagonal disc about one-fourth wider 

than the diameter of the column. The first primary radials 

are unequal in size; those abutting a single basal are hexagonal, 
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and those abutting on two basals heptagonal. They are not 

visible in a side view. The second primary radials are as 

large as the first, hexagonal, and differ considerably in size. 

The.third primary radials are also unequal in size, as large 

as the first or second, three heptagonal, two hexagonal, axillary, 

and, in the ray on each side of the azygous area and in the 

ray opposite the azygous area, bear on each upper sloping 

side a single secondary radial, which is axillary, and supports 

on each upper sloping side two tertiary radials, which gives 

to each of these rays four arms. In one of the lateral rays 

the third primary radial bears upon each upper sloping side 

three secondary radials, which gives to it two arms. In the other 

lateral ‘ray, the third primary radial supports, on one superior 

sloping side, three secondary radials, and on the other a single 

secondary radial, which is axillary and supports on each upper 

sloping side two tertiary radials, which gives to it three arms. 

There are, therefore, seventeen arms and seventeen ambulacral 

openings to the vault in this species. 

In each regular interradial area there are eight plates, the 

first one is hexagonal, rests between the upper sloping sides 

of the first primary radials, separates the second primary ra- 

dials and is followed by two plates nearly as large in the sec- 

ond range, three in the third range and two in the fourth 

ronge, that separate the arms and unite with the plates of the 

vault.. There is one plate in each of the intersecondary radial 

areas that connects with the vault, except in the two-armed 

lateral ray where the secondary radials unite. The azygous 

area is large and contains twenty-one plates. The first one is 

in line with the first primary radials and of the same size, it 

is followed by three somewhat smaller plates, in the second 

range, five plates, in the third range, five plates, in the fourth 

range, four plates, in the fifth range, and three plates, as near 

as can' be determined, in the sixth range, that unite with the 

plates of the vault. 

The vault is broadly convex over the central part and am- 

bulacral channels and depressed toward the margin in the in- 

terradial areas. There is a small spine bearing plate in the 

center of the vault, and one over the junction of the ambula- 

cral channels in each of the five radial series. The plates are 

small and the sutures too indistinct, over part of the vault of 

our specimens, to distinguish them. The azygous orifice is 

large, surrounded with numerous plates and subcentral. It 
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was slightly elevated, but the summit is injured in all of our 
specimens. There are no ovarian pores shown, in any of our 

specimens. 
This is the only species of Megistocrinus bearing seventeen 

arms so far as known, and, therefore, need not be compared 

with any other to distinguish it. It would seem to be most 

nearly related otherwise to M. expansus. 

Found by Geo. .K. Greene, in the Hamilton Group, near 
Charleston, Indiana, and now in the collection of Wm. I". E. 

Gurley. 

STEGANOCRINUS SPERGENENSIS, ni. sp. 

Plate Il, Fig. 4, azygous view; Fig. 5, opposite view; Fig. 6, basal 
view; Hig. 7, summit view. 

Species medium or above medium size. Calyx obpyramidal, 

rather broadly truncated, pentagonal, and stelliform, as seen 

from above, in consequence of the horizontal, rigid extension 

of the five radial series. The abrupt, horizontal extension of 

the radial series commences at the top of the third primary 

radials, which commence curving outward from the calyx, 

while the interradial areas begin to curve gently in, toward 

the vault. Plates thick, very nodose and pyramidal. They 

are sculptured so as to depress the angles of the plates. 

Column large and round. 

Basals form an hexagonal cup, more than twice as wide as 

high. Plates stand upright, and each extends a cuneiform end 

below the end of the column. lEHach plate is more than twice 

as wide as high and longitudinally furrowed on the surface, 

and the sutures are beveled. The first radials are the largest 

plates in the body, and each one is furrowed from the central 

node toward the angles and the basal plates below. A _ little 

longer than wide, three hexagonal, two heptagonal. Second 

primary radials less than half as large as the first, sculptured 

in like manner, wider than long, and hexagonal. Third primary 

radials a little smaller than the second, curve outward so as to 

sharpen the angles of the pentagonal calyx, heptagonal axillary, 

and support on each upper sloping side a single secondary ra- 

dial which is axillary and supports on each upper sloping 

side the tertiary radials. The tertiary radials are preserved as 

far as the third plate, in our specimen, and to this extent and 

doubtless for several plates beyond they are consolidated in 

each series so as to leave no free arms. The two third radials 
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in the middle of each series are axillary and bear quaternary 

radials. There are, therefore, thirty arms and thirty ambula- 

cral openings to the vault in this species, as shown by our 

specimens. 
The interradial areas all graduate up into the vault and over 

the ambulacral channels so as to leave no evidence of any di- 

viding line between the vault and calyx. In the regular areas, 

one large plate is followed by two, in the second range, three, 

in the third range, and five, in the fourth range, that connect 

with the plates of the vault. In the azygous area the first 

plate is in line with the first primary radials and like them, 

except somewhat smaller. It is followed by two plates, in the 

second range, three, in the third range, five, in the fourth 

range, and eight, in the fifth range that connect with the 

plates of the vault. This area is very wide between the pro- 

jecting radial series. 

The vault is elevated over the ambulacral channels so that a 

transverse section of the radial series is subquadrate. It is 

convex toward the center where it bears a proboscis. | It is 

covered with convex, polygonal plates of very unequal size. 

No ovarian pores have been detected. 

This species is from rocks of a higher geological range than 

any heretofore described, but a true Steganocrinus, however, 

distantly related to other species. 
Found by Dr. M. N. Elrod, in the St. Louis Group, at Sper- 

gen Hill, Indiana, and now in the collection of Wm. F. EK. Gurley. 

STROTOCRINUS ORNATUS, Nn. Sp. 

Plate II, Fig. 12, azygous view; Fig. 13, right lateral view; 
Fig. 14, summit view. 

Species rather below medinm size, as shown by our speci- 

mens. Calyx moderately truncated below, obconoidal as high 

as the top of the third primary radials, and then abruptly ex- 

panded, in the form of a flattened rim, that cuts off all con- 

nection of the interradial areas with the vault, as is usual in 

this genus. Primary radials transvesly nodose, interradials 

nodose, and surface of all of them radiately sculptured; above 

the primary radials, the radial ridges are somewhat angular at 

first but rounded above. 

Basals wider than high, stand upright, deeply beveled at 

the sutures and each extends a cuneiform end below the point 

of the columnar attachment. First primary radials about as 
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long as wide, three hexagonal, two heptagonal. Second 

primary radials about two-thirds the size of the first, hexagonal, 

and nearly as long as wide. Third primary radials almost as 

large as the second, hexagonal, axillary, and support on each 

upper sloping side a single secondary radial, which is axillary, 

and, in two of the rays, one of which adjoins the azygous 

area, and the other a lateral ray on the same side, bears upon 

each proximal side a single tertiary radial and upon each 

distal side two tertiary radials, which gives to each of these 

rays four arms. In the other three rays the distal side of 

each secondary radial bears two tertiary radials and the 

proximal side bears a single tertiary radial which is axillary 

and bears upon each superior sloping side a quaternary radial, 

which gives to each of these rays six arms. There are, there- 

fore, twenty-six arms in this species. 

There are, in each of four of the regular interradial areas, 

seven plates, one in the first range, two in the second, two in 

the third, and two in the fourth. In the other area there are 

eight plates. The last four plates are very small. In the azy- 

gous area there are eleven plates. The first one is in line with 
the first primary radials and about the same size. It is fol- 

lowed by two plates, in the second range, three, in the third, 

three, in the fourth, and above these, there are two very small 

plates. The three plates, in the fourth range, are much smaller 

than those in the third range. There are no inter-secondary 

plates. 

Vault .moderately convex, composed of numerous convex, 

polygonal plates, and bears a small nearly central proboscis. 

In describing this genus Meek & Worthen (5 Ill., 847,) in- 
cluded as typical S. perumbrosus and S. liralus and showed 

that they had the structure of Actinocrinus, ‘Up to the divi- 

sion of the rays, but with the body comparatively long and 

narrow below, and the secondary and other succeeding sup- 

plementary radials, brachial and intermediate pieces, connected 

laterally all around, and spreading out horizontally far beyond 

the limits of the body so as to form, with the flat or much 

depressed vault, a broad, more or less distinctly ten-angled 

disc, from the margins of which the numerous long, slender 

arms arise, without bifurcating after becoming free.’’ It will 

be seen that this arrangement cuts off the interradial areas 

from the vault and presents a structure of the calyx above the 
third radials fundamentally different from that of Aclinocrinus. 

They said further that: 
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“Some of the species, such as S. perumbrosus, have but a 

very small simple opening situated subcentrally, or more or 

less excentrically toward the anal side, and penetrating the 

flattened vault obliquely, so as to be directed forward or away 

from the anal side; while others, like S. lratus, have a long 

erect, subcentral tube, or so-called proboscis, sometimes re- 
curved at the end.” 

Wachsmuth & Springer proposed to divide this genus and 

make S. liratus the type of a new genus which they called 

Teleiocrinus, which differs from S. perumbrosus, in: no other 

respect, than that pointed out above by Meek & Worthen. In 
other words the genus Teleiocrinus is to be distingnished from 

Slrotocrinus, upon the elevation of the azygous opening. If 

the opening is at the top of the vault it is Strotocrinus, but if 

it is elevated the height of a plate it is Teleiccrinus; and so if 

it is elevated one-fourth of an inch or half an inch, or an inch 

or more it is still Teleiocrinus. This method of nomenclature 

we do not approve. We have shown, elsewhere, that the pres- 

ence or absence or form of a proboscis, in Batocrinus, is not 

of generic importance and the same is true throughout the 

Actinocrimde. The genera must be distinguished by the calyx. 

Therefore, after having given the subject our best considera- 

tion, we conclude that Teleiocrinus must be regarded as a syn- 
onym for Strotocrinus. 

The species here under consideration is a Strotocrinus, as the 
genus was defined by Meek & Worthen, and the simple fact 

that it has a small proboscis will not take it out of that genus. 
It is the only species thus far defined having twenty-six arms 

and will be readily distinguished from all others by the arm 
formula and interradial areas. 

Found in the Burlington Group, near Burlington, Iowa, and 

now in the collection of S. A. Miller. 

ACTINOCRINUS JESSIE, Nn. Sp. 

Plate Il, Fig. 15, azygous side; Fig. 16, opposite view. 

Species large. Calyx obconoidal, regularly expanding from 

the column, about one-fourth wider than high. Surface beau- 

tifully sculptured so as to make each plate more or less 

obpyramidal from a central node. No radial ridges. Column 

not large. 

Basals form an expanding cup, they project a little below 

the point of columnar attachment with the margins notched so 
as to form a trilobed base, which is concave for the attach- 
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ment of the column, and the top is one-half wider than the 

diameter at the base. The plates are about twice as wide as high, 

and the sutures are broadly beveled. A delicate angular ridge 

extends from the bottom of each plate to the middle of each 

side of the adjoing radials. First primary radials the largest 

plates in the calyx, a little wider than long, three hexagonal, 

two heptagonal. The central node is high, transverse, and 

from it a delicate angular ridge radiates to the middle of each 

side of each adjoining plate. When viewed from below these 

high, transverse nodes obscure the view of the plates above. 

Second primary radials about half as large as the first and or- 

namented in the same way. The one on the left of the azy- 

_gous area is pentagonal, the others are hexagonal. The third 

primary radials are smaller than the second and ornamented 

in the same way. Three are hexagonal, one heptagonal and 

one pentagnal. The heptagonal plate and one of the hexago- 

nal plates are truncated, at the summit, by an inter-secondary 

plate. In the other areas the inter-secondary plates do not 

abut upon the third primary radials. They are axillary and 

support on each superir lateral side a single secondary radial, 

which is ornamented like the radials below, and is axillary and 

Supports on each upper sloping side a single tertiary radial. 

The tertiary radials are also ornamented like the radials. 

This is a feature common to every plate in the calyx, except 

the nodes become more pointed and less transversely elongated 

as they approach the free arms. There are, therefore, twenty 

arms and twenty ambulacral openings to the vault in this 

species. : 

All the interradial and intersecondary areas connect their 

plates with the plates of the vault. In the intersecondary 

areas there are two narrow plates, one following the other, the 

last one extending to the vault. The number of regular inter- 

radials varies in the different areas from five to seven. In an 

area having five plates there is one plate in the first range, 

two in the second, one in the third and one in the fourth. In 

another area having six plates, there are two plates in the 

third range, and in an area having seven plates, there are two 

plates in the third range and two in the fourth range. In the 

azygous area there are nine plates. The first one is in line 

with the first primary radials and about as large. It is fol- 

lowed by two plates in the second range, two in the third 

5 
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range, then one small sunken square plate and one nodose 

plate, and above these two plates that unite with the plates of 

the vault. | 

This species is distinguished by its general form and surface 

ornamentation from all other described species. It is again 

distinguished by having all the interradial and intersecondary 

radials connected with the vault, and bearing twenty arms. A 

basal view will distinguish it from all other species. | 

Found in the Burlington. Group, at Sedalia, Missouri, by 
Miss Jessie Blair, an accomplished scholar and student of 

Geology, for whom we have proposed the specific name. 

FAMILY POTERIOCRINID A. 

ZEACRINUS PECULIARIS, Nn. Sp. 

Plate Il, Fig. 17, azygous area on the left, specimen compressed ; 

Fig. 18, opposite side of the same compressed speci- 
| men; Fig. 19, basal view of same. 

Species rather above medium size, and when not compressed 

elongate-elliptical in outline. Calyx very low. Columnar cavity 

rather deep. Surface finely granular. Column small, round 
and having a minute columnar canal. 

Basal plates within the calyx, the hollow conical cavity be- 

ing filled with the end of the column. Subradials have rather 

acute superior angles but they are not visible in a lateral view. 

First radials only a little wider than long, the inferior angles ex- 

tend into the columnar cavity, the plates expand to the superior 

lateral angles and are truncated the entire width above for the 

support of the second primary radials. Three are pentagonal, 

and the two adjoining the azygous area are hexagonal. They 

are separated from the second primary radials externally by 

slightly gaping sutures. The second primary radials are a lit- 

tle shorter than the first, but wider as they continue the same rate 

of expansion possessed by the first as far as the superior lat- 

eral angles. Three are pentagonal, the one on the left of the 

azygous area hexagonal, and these four are axillary and sup- 

port on each superior sloping side the secondary radials; but 

in the ray opposite the azygous area there are three primary 

radials, consequently the second one is quadrangular. It is 

about two and a half times as wide as long. The third one is 

smaller than the second, pentagonal, axillary and supports on 

the upper sloping sides secondary radials. In the ray on the 
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right of the azygous area there are three secondary radials: in 

the proximal series and four in the distal series. Each lateral 

ray is constructed in the same way. In the ray on the left of 

the azygous area, there are three secondary radials, in ‘the 

proximal series, and five in the distal series. -In the ray op- 
posite the azygous area there are four secondary radials in 

each series. The last secondary radial, in each series, is ax-:’: 

ilary. The proximal tertiary rays do not bifurcate. They are 

composed of subquadrate plates, thirty of which are preserved, 

in some of the rays, in our specimen, before they are broken: 

off. The distal tertiary rays bifurcate, in four instances, on 

the sixth plate and in the other six rays on the fifth plate. 

This arrangement gives to each ray six arms, or thirty ‘arms 

in the species. 2 

In the aZzy Sous area there are ite plates, the first truncates 

a subradial diagonally, separates the first primary radials and - 

supports two plates above. The second truncates an angle of a. 

first primary radial, instead of a subradial, as is usual in this 

genus. It is hexagonal, abuts the second and third primary 

radials on the left, the third azygous plate on the right and 

supports the fourth azygous plate. The third is smaller: and: 

abuts upon the first, second and third primary radials on the 

right. The fourth is the largest in the area and extends to 

the third secondary radials. The fifth presents a triangular 

face with the superior angle as high as the summit of the: 

first tertiary radials. 

This species is distinguished by the Shane of the body, num-::: 

ber of secondary radials, thirty arms, and peculiar azygous 

area. It cannot be mistaken for any other species. 

Found by Prof. A. G. Wetherby, in the Kaskaskia ecu 

in Pulaski county, Kentucky, and now in the collection of Wm.: 

F. E. Gurley. 
t ‘ 

ZHACRINUS DOVERENSIS, Nn. Sp. 

Plate II, Fig. 20; azygous side view; fig. 21, opposite view; Fig. 22,. 
basal view. The specimen is slightly cowpressed laterally. 

Species medium size and elongate-elliptical in outline. Calyx 

truncated below. Surface granular. Column small, round, and 

having a minute central canal. 

Basal plates within the calyx, the hollow conical cavity 

being filled with the end of the column. Subradials have an 

acute superior angle visible in a lateral view. First radials 
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nearly twice as wide as long, the lateral sides expand to the 

superior lateral angles, truncated the entire width above for 

the support of the second primary radials, from which they 

are separated externally by a slightly gaping suture. All are 

pentagonal. The second primary radials in four of the rays 

are shorter than the first, pentagonal, axillary, and support on 

the superior sloping sides the secondary radials. In the ray 

opposite the azygous area there are four primary radials, the 

second and third are quadrangular, but the third is only about 

half as large as the second, and the fourth is short, pentagonal, 

axillary and supports the secondary radials. In the proximal 

ray on the left of the azygous area and in one of the lateral 

rays on the same side there are three secondary radials, in 

the other eight rays there are four secondary radials. The 

last secondary radials are pentagonal, axillary, and support 

the tertiary radials. There are only four tertiary radials pre- 

served in any of the rays in our specimen, and hence our 

Specimen shows only twenty arms in the species. Possibly, 

the distal series in each ray may divide. 

There are seven plates in the azygous area. The tirst one 

is pentagonal, rests between the superior sloping sides of two 

subradials and below the first primary radial on the right. 

The second truncates a subradial and is heptagonal. The third 

is heptagonal and abuts the two primary radials and one sec- 

ondary radial on the right. The fourth is quadrangular, small, 

and rests on the second. The fifth is the largest plate in the 

area and rests between the superior lateral sides of the third 

and fourth plates. The sixth is smaller and rests on the fifth. 

The seventh is a small, triangular plate at the top of the 

area, between the tertiary primary radials. 

This species is distinguished by the general form, number of 

primary radials, in the ray opposite the azygous area, number 

of secondary radials, in the different areas, and by the number 

of plates in the azygous area. These characters will distinguish 

the species from all others. 

Found by Dr. M. N. Elecod in the Kaskaskia Group, at 

Dover Hill, Indiana, and now in the collection of Wm. F. E. 

Gurley. 
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ZEACRINUS KENTUCKIENSIS, n. sp. 

Plate II, Fig. 23, basal view, showing the inferior part of the 
azygous area; Fig. 24, view opposite the azygous area, 

the specimen is a little compressed. 

Species rather above medium size and when not compressed 

elongate-elliptical in outline. Calyx very low and columnar 

cavity deep. Surface finely granular. Column small and 

round. ; 
Basal plates within the calyx, the hollow conical cavity 

being filled with the end of the column. Subradials have acute 

superior angles, but they are not visible in a side view, though 

they curve up out of the columnar cavity. First radials about 

one-half wider than long and form a rounded base upon which 

a specimen may be made to stand. The inferior angles extend 

slightly into the columnar cavity, the plates expand to the 

superior lateral angles and are truncated the entire width 

above for the support of the second primary radials, from 

which they are separated, externally, by a wide gaping suture. 
Each one of them is pentagonal. The second primary radials 

are much shorter than the first, four of them are pentagonal, 

axillary, and support on each superior sloping side the sec- 

ondary radials; but in the ray opposite the azygous area there 

are three primary radials; the second one is short and quad- 

rangular, and the third one is smaller than the second, pentagonal, 

axillary, and supports on each upper sloping side secondary 

radials. In one of the rays, on the left of the azygous area, 

and in one of the lateral rays, on the right of the azygous 

area, there are four secondary radials, and in each of the 

other eight series there are only three secondary radials. In 

the ray opposite the azygous area the proximal tertiary rays 

do not bifurcate, but the distal rays divide on the fourth 

plate, which gives to this ray six arms. In the ray on the 

left of the last one described, as may be seen in the illustra- 

tion, the distal tertiary series bifurcate on the fourth plate 

and the distal ones, in the quaternary series, bifurcate on the 

fifth plate, which arrangement gives to this ray eight arms. 

The ray on the right of the azygous area is constructed like 

the last one described and:bears eight arms. The other two 

rays are injured in the superior part, but as far as preserved, 

they are like the two last described. There is little doubt. 

therefore, that the species bears thirty-eight arms. 
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There are six plates in the azygous area. The first is elon- 
gated, pentagonal, rests between the. superior sloping sides of 
two subradials and the inferior sloping side of the first ‘pri- 
mary radial on the right. The second truncates a subradial 
adjoins the two primary radials on the left, and the first and 
third on the right and supports the fourth above. It is a small 
hexagonal plate. The third is heptagonal and about the-size 
of the second. The fourth and fifth plates rest on the second 

and third and are about the same size. The sixth plate is the 

largest plate in the area, triangular, and extends its superior 
angle to the lower side of the third tertiary radials. 

This species is distinguished by its general form, by the 

number and structure of its thirty eight arms and by the six 

plates in the azygous area. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group, in 

Pulaski county, Kentucky, and now in the collection of Wm. 

F. EK. Gurley. 

BARYCRINUS ELRODI, Nn. Sp. 

Plate II, Fig. 25, azygous view; Fig. 26, basal view; Fig. 27, 

view opposite the azygous area. | 

Species large and plates remarkably thick. Calyx geal , 

expanded, broadly bowl-shaped, one-half wider than high. 

Plates very tumid and radiately sculptured so as to leave an 

angular ridge directed to the middle of the side of each abut- 

ting plate. 

Basals form a low ob San ee cup. The column is large and 

covers the bottom of the basal cup. The columnar canal is — 

very large and pentalobate. A furrow arises at the summit of 

each first primary radial and descending slowly widens and — 

deepens to the lower surface of the basal cup. Subradials 

large nearly as long as wide, radiately furrowed toward each 

angle and toward the middle of the basal plates, so as to leave 

two angular ridges extending to the basal plate below and one 

to the middle of each side of the adjacent plates. First radial 

the largest plates in the calyx, wider than high. Two rounded 

ridges arise at the lower edge of the facet for the second ra- 

dials on each plate and extend to the middle of the adjacent 

sides of the subradials. The plates are arcuately depressed 

laterally so as to leave the lateral sutures at the bottom of the 

furrow or concavity. There is a broad, concave facet, extend- 

ing nearly the entire width of each plate and depressed out- 
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wardly, at an angle of about forty degrees below a horizontal 

line, for the second radials. The superior lateral sides come 

together, at the sutures, so as to form a slight angle. 

The first azygous plate broadly truncates a.subradial. It is 

subquadrate in outline, but shghtly expands upward. It is a 

little wider than high. 

The general form, low basals, single azygous plate, thick 

plates. and surface ornamentation readily distinguish this spe- 
cies from all others. : 

Found by Dr. M. N. Elrod, in whose honor the specific name 

is given, in the St. Louis Group, at Spergen Hill, Indiana, and 

_ now in the collection of Wm. F.. E. Gurley. 

POTERIOCRINUS PULASKIENSIS, n. sp. 

Plate IT], Fig. 26, azygous side; Fig. 27, opposite side, showing 

two plates, in two of the arms, above the first radials. 

Species medium size. Calyx broadly truncated, and conoidal 

above or like the frustum of a cone. Plates convex and su- 

tures depressed, at the angles, and a pore penetrates the calyx, 

at every angle, in the same manner that they do in P. broad- 

headi; though then do not seem to be any pores between the 

angles as in that species. Diameter a little more than the 
height. 

Basals short and truncated by the column. Subradials large 

and about as long as wide, three hexagonal, two heptagonal. 

First radials about one-fourth wider than long, truncated ‘the 

entire width above and separated from the second plates by a 

gaping suture. Second radials short. Third radials in the two 

rays opposite the azygous area short and axillary. Indicating 

that there are ten arms in this species. 

The first azygous plate is nearly as large as a_ subradial, 

rests between the superior sloping sides of two subradials, sep- 

arates two first radials and supports the second and third azy- 

gous plates which makes the plate hexagonal, though only 

slightly truncated by the third azygous plate. The second azy- 

gous plate is only a little more than half as large as the first. 

The third plate is not preserved in our specimen. 
This is an extraordinary species that does not require a com- 

parison with any other for the purpose of distinguishing it. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group, 

in Pulaski, county, Kentucky, and now in the collection of 

Wm. F. EK. Gurley. 
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Famity DOLATOCRINIDAL. 

DOLATOCRINUS INDIANENSIS, Nn, Sp. 

Plate Ill, Fig. 1, basal view; Fig. 2, summit view, azygous 
side on the left; Fig. 3, azygous side view. 

Species_ large. Calyx subhemispherical, very broadly trun- 

cated and slightly concave on the lower side, and constricted 

below the arms. Very small radial ridges. Central nodes 

small on the radial ridges and inconspicuous or obsolete on 

the other plates. Radiating lines from the central part of each 

plate numerous, but small. Column round and having a large 

cinquefoil columnar canal that occupies more than half its 

diameter. 

Basal plates form a pentagonal disc a little depressed below 
the central part of the surrounding radials and having a 

diameter about one third more than the diameter of the | 
column. First primary radials from one-third to one-half 

wider than long and subequal in size. Second primary radials 

nearly twice as wide as long, quadrangular. Third primary 

radials expand slightly to the superior lateral angles. They 

are nearly twice as wide as long, pentagonal, axillary, and in 

the rays on each side of the azygous area and in the ray op- 

posite the azygous area bear upon each superior sloping side 

a single secondary radial, which is axillary and bears upon 

each upper sloping side a single tertiary radial, which gives 

to each of these rays four arms. In one of the lateral rays 

the third primary radial bears upon one superior sloping side 

two secondary radials and upon the other a single secondary 

radial, which is axillary and bears upon each upper sloping 

side a single tertiary radial. This ray, therefore, has three 

arms. In the other lateral ray the third primary radial bears 

upon each upper sloping side two secondary radials that give 

to it two arms. There are, therefore, in this species seventeen 

arms, and seventeen ambulacral openings to the vault, all of 

which are directed upward. 

The azygous area is like the other areas or so near like 

them that it is hard to distinguish any difference. The first 

interradials are the largest plates in the calyx, have nine sides, 

and are broadly truncated above for the second interradials. 

The second interradials are about, or less than, half as large as 

the first, and are followed by a single plate less than half as 

large as the second, and which unites with two elongated 
plates belonging to the vault. 
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The vault is slightly convex toward the central part and 

equally as much depressed in the interradial areas toward the 

margin. The plates are large, but the sutures are too indis- 

tinct, in our specimen, to allow the artist to trace them, be- 

sides, the surface is so eroded as not to preserve the surface 

ornamentation. The subcentral azygous orifice is excentric 

from the azygous side, which is well shown in figure 2 and 
presents a peculiarity rarely seen in a crinoid. There are 

twenty ovarian pores situated close to the ambulacral open- 
ings; one on each side of the double arm openings and one on 

each side of the single arm openings. 

The arrangement of the arms, in this species, is different 

from that in D. bellulus and D. aureatus, where each of three 

rays bear three arms and the other two bear four arms each, 

beside important differences in form and surface ornamentation. 

These are the only species that have been described that bear 

seventeen arms, and it is quite unnecessary, therefore, to make 

further comparisons. . 

Found by Geo. K. Greene, in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

| DOLATOCRINUS ARGUTUS, n. sp. 

Plate IIT, Fig. 4, basal view; Fig. 5, azygous side; Fig. 6, summit 
view. 

Species rather below medium size. Calyx bowl-shaped, sub- 

pentagonal, concave below; radial ridges broadly rounded; 

plates highly convex and slightly radiately ridged toward the 

margins. Column small and round. 

Basal disc pentagonal, depressed; the basal plates are within 

the cavity of the calyx, in the form of a hollow cone, and the 

end of the column fills the hollow cone in the superior part, 

and leaves the basal disc, at the base of the cone, one-half 

wider than the diameter of the column. First primary radials 

about as long as wide, abruptly bent in the middle, the lower 

part forming part of the basal concavity and the superior part 

curving as abruptly upward. The central part of the plates 

are tumid rather than nodose and the calyx will rest on the 

tumid elevations. Second radials quadrangular, a little wider 

than long and sides nearly parallel. Third primary radials 

about twice as wide as high, rather smaller than the second 

primary radials, pentagonal, axillary and support upon each 

superior sloping side two secondary radials. The second sec- 

—6 
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ondary radials are smaller than the first and the arms in each 

radial series are drawn close together, leaving wide interradial 

spaces. There are only ten ambulacral openings, in this 

species, and they are directed upward so as to be hardly visi- 

ble in a side view. The second secondary radials are broken 

away from some of the rays in the specimen illustrated. 

The first regular interradials are the largest plates in the 

body, except the first azygous plate, longer than wide, and 

have nine sides. They are most tumid at the upper third. 

The second regular interradials are about one-third as large as 

the first, heptagonal, and the two superior sides unite with 

two elongated plates belonging to the vault and the two short 

superior lateral sides unite with small plates that form part of 

the covering for the ambulacral channels. The azygous area 

is larger than the regular interradial areas and the first plate 

is the largest in the body. It is followed by three plates in 

the second range, the two lateral ones being small and quad- 

rangular, while the middle one is large and heptagonal. The 

lateral plates each abut upon a small plate that forms part of 

the covering of an ambulacral channel, and the middle one 

abuts upon two of these plates and upon two elongated plates 

that belong to the vault. 

The vault is very slightly convex and is depressed in the 

interradial areas and bears a short subcentral proboscis. It is 

covered by two circles of plates and two or three small inter- 

calated ones. The plates appear to have been granular. 

There are ten ovarian apertures; one on each side of each pair 

of arms and near the ambulacral openings. 

This species most resembles D. bulbaceus, but differs in form 

by being less globular, wider in proportion to its height, in 

having a shallower concavity below and less elevated vault. 

But the most distinctive difference is in the azygous areas. In 

D. bulbaceus the azygous area is like the regular areas and 

has only one plate, in the second range, while in this species 

the areas are very different, and there are three plates in the 

second range. In this species there are ten ovarian pores, and 

in that species none have been discovered. There is also some 

difference in the surface ornamentation, so that the two species 

cannot be mistaken for each other. | 
Found in the Hamilton Group, at Charlestown, Indiana, and 

now in the collection of Mr. J. F. Hammell, of Madison, Indi- 

ana. 
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DOLATOCRINUS BELLARUGOSUS, Ni. sp. 

Plate III, Fig. 7, basal view; Fig. 8, side view, azygous area 
on the left; Fig. 9, summit view. 

Species below medium size and elegantly sculptured. Calyx 

hemispherical, truncated below, and expanding to the free 

arms. Radial ridges consist of small round ridges crossing 

the central part of the plates and bearing sharp, elongated 

nodes in the middle part of each plate. They are not trans- 

verse as in D. bellulus. The surface is ornamented with very 

numerous radiating lines that bear sharp small nodes. There 

are no central nodes on the interradials. Column _ round, 

medium size and bears a large cinque foil, columnar canal. 

Basal plates form a pentagonal one-fourth wider than 

the diameter of the column, at the surface, and extend 

up into the calyx, in the form of a hollow cone, which is 

filed with the end of the column. First primary radials wider 

than long and subequal in size. Second primary radials from 

one-half wider to twice as wide as‘long, quadrangular. Third 

primary radials expand to the superior lateral angles, larger 

than the second primary radials, about one-half wider than 

long, pentagonal. axillary, and, in one of the rays, on the left 

lateral side, and, in the one on the right of the azygous area, 

bear upon each superior lateral side a single secondary radial, 

which is axillary and supports upon each upper sloping side 

two tertiary radials, which gives to each of these rays four 

arms. In each of the other three rays, the third primary 

radial bears upon one upper sloping side three secondary 

radials, and upon the other one secondary radial, which 

is axillary and supports upon each superior sloping side 

two tertiary radials. In the ray on the left of the azygous area, 

it is the proximal side of the third primary radial that bears 

only secondary radials, while the distal side bears the tertiary 

radials, which is contrary to the usual structure of crinoids. 

There are, therefore, three arms in each of three rays. The 

Species has seventeen ambulacral openings to the vault, all of 

which are directed upward, though the last tertiary and _ sec- 
ondary radials are directed outward so that each radial series 

extends above the interradial areas. 

The azygous area is like the others except slightly wider 

between the arms. The first interradials are the largest plates 

in the calyx, have nine sides and are broadly truncated above 

for the second interradials. ‘The second interradials are less 
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than one-fourth as large as the first and extend about to the 

top of the calyx. Each one is followed by a smaller plate 

that abuts, each side, against a small plate, that covers part 

of the ambulacral channel and in front unites with two 

elongated plates belonging to the vault. 

The vault is very slightly convex, depressed in the inter- 

radial areas, toward the margin, so that each radial series 

stands out prominently and bears a short subcentral proboscis. 

The sutures between the plates are partly obliterated in. our 

specimen, so the artist has not attempted to show any of 

the plates. There is a very small ovarian aperture close to 

the ambulacral opening on each side of each pair of arms and 

on each side of each single arm, which gives to the species 

twenty ovarian apertures. 

This species differs from D. bellulus, which it most resembles, 
in many minor particulars and in some of specific importance. 

It is smaller, shorter in proportion to its width, the radial 

series stand out more prominently, at the summit, and the 

vault is less elevated. The nodes are longitudinally elongated — 

on the surface of this species, and transversely elongated on 

D. bellulus, and the rest of the surface ornamentation quite as 

different, notwithstanding the resemblance in some particulars. 

In D. bellulus each of the arms adjoining the azygous area 

bears four arms, in this species the right one bears four arms 

‘and the left one three arms. Im this species, the ray on the 

left of the series opposite the azygous area bears four arms, 

and the corresponding ray in D. bellulus bears only three 

arms. There are other differences but these are sufficient to 

distinguish the species. 

Found by J. F. Hammell in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS CHARLESTOWNENSIS, Nn. Sp. 

Plate III, Fig. 10, basal view; Fig. 11, summit view; Fig. 12, 
azygous side view. 

Species medium or above medium size and handsomely sculp- 

tured. Calyx subhemispherical or subcylindrical, broadly trun- 

cated at the base and constricted below the arms. Rounded 

radial ridges have more or less elongated nodes at the center 

of the plates. Small ridges radiate from near the center of the 

plates, but they do not commence at the nodes or radial ridges. 

A smooth space is left between the radial ridges and the com- 
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mencement of these radiating ridges, and the radiating ridges 

do not commence at a node on the interradial plates. The 

column is round and has a very large cinque foil columnar 

canal. 
Basal piates form a hollow cone within the cavity of the 

calyx. The column fills the cone so that the diameter of the 

column is nearly equal to the diameter of the pentagonal basal 

disc. First primary radials nearly as long as wide and sub- 

equal, in size. Second primary radials quadrangular and 

nearly as long as wide. Third primary radials expand to the 

superior lateral angles. They are considerably larger than the 

second, pentagonal, axillary, and in one of the lateral rays 

bears upon each upper sloping side a single secondary radial 

which is axillary and bears upon each superior sloping side 

two tertiary radials which gives to this ray four arms. In the 

other lateral ray, the third primary radial supports upon each 

superior sloping side three secondary radials, which gives to 

it only two arms. In the rays on each side of the azygous 

area and in the ray opposite the azygous area, the third pri- 

mary radial supports upon one of its superior lateral sides 

three secondary radials, and upon the other a single secondary 

radial, which is axillary, and supports upon each upper slop- 

ing side two tertiary radials, which arrangement gives to 

each of these three rays three arms. There are, therefore, 

fifteen arms, in this species. Upon the right side of the azy- 

gous area the third primary radial supports, upon its proxi- 

mal side, three secondary radials; but on the left side of the 

azygous area, it is the distal side of the third primary radial, 

that supports the three secondary radials. 
The azygous area is like the other interradial areas. The 

first interradials are pentagonal and much smaller than they 

generally are, in specimens of the same size, in this genus. 

They are broadly truncated above for the second interradials. 

The second interradials are about two-thirds as large as the 

first and are followed by a much smaller plate in the third 

range, that separates the arms and unites with two large and 

elongated plates that belong to the vault. 

The vault is only slightly convex, and equally as much de- 

pressed, in the interradial areas, toward the margin. It is 

covered by two circles of plates and a few intercalated ones, 

the surface of which is covered with granules and small nodes. 

It bears a small subcentral proboscis which seems to be com- 

plete in the specimen illustrated. There is a small ovarian 
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aperture on each side of each pair of arms and on each side 

of each single arm, which gives to the species twenty ovarian 

apertures. Some of the sutures on the vault of our specimen 

are not distinct, and for that reason the artist has not drawn 

all the plates. 

Only two species bearing fifteen arms have been heretofore 

described (D. canadensis and D. triadactylus) and they have so 

little resemblance to this species that it would be idle to make 

any comparison. It is, of course, unnecessary to compare it 

with any other described species, because the arm formula 

alone distinguishes it. 

Found by J. F. Hammell, in the Hamilton Group, near 

Charlestown, Indiana, -and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS CAELATUS, Nn. Sp. 

Plate III, Fig. 13, basal view; Fig. 14, side view; Fig. 15, sum- 
mit view, the sutures cannot be traced and hence the 

plates are not shown. 

Species below medium size and elegantly sculptured. Calyx 

hemisperical, rounding from below and expanding to the free 

arms. Sharp angular radial ridges bearing long sharp nodes, 

in the middle part of each plate. The surface is further orna- 

mented by a long sharp node, in the central part of each first 

interradial, and by numerous radiating lines from the central 

part of each plate, from two to four lines to each abutting 

plate. Column round, large, and having a large, cinque foil 

canal. 

Basal plates form a pentagon, less than one-fourth wider 

than the diameter of the column at the surface, and extend up 

into the calyx, in the form of a hollow cone, which is _ filled 

with the end of the column. First primary radials a little 

wider than long, subequal in size, and the calyx will rest on 

the points of the central nodes on these plates. Second pri- 

mary radials very little wider than long, quadrangular. Third 

primary radials not any longer than the second, expand to the 

superior lateral angles, pentagonal, axillary, and in three of 

the rays support on each upper sloping side a single cecond- 

ary radial, which is axillary and supports on each upper slop- 

ing side two tertiary radials, which arrangement gives to each 

of these rays four arms. In the other two rays the third pri- 

mary radials support on each superior sloping side three sec- 
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ondary radials, whicn gives to each of these rays two arms. 

There are, therefore, sixteen arms and sixteen ambulacral 

openings to the vault in this species. . 

The interradial areas are substantially alike- The area be- 

tween the two-armed rays is slightly more bulged than the other 

areas, and the first plate is somewhat larger than it is in the 

others, which indicates that it is the azygous area. The first 

interradials are the largest plates in the body, have nine sides, 

and are broadly truncated above for the second interradials. 

The second interradials are short and wide and the superior 
part curves in and unites with the plates of the vault. 

The vault is only slightly convex over the central part and 

radial areas, and is very much depressed toward the margin, 

in the interradial areas, so that the radial areas stand up and 

. project beyond the margin of the calyx and have the ambula- 

cral openings directed upward, The plates over the junction 

of the ambulacral canals bear nodes and the other plates are 

tubercular, but our specimens show them somewhat eroded 

and the sutures between the plates can only be, in part, 

traced, and for those reasons these features are not shown in 

the illustrations. There are sixteen ovarian apertures, one 

close by the side of each ambulacral opening to the vault. 

This species would seem to be more nearly related to D. 

salebrosus, than to any one hitherto described, but the base is 

depressed, in that species, and truncated and the vault elevat- 

ed more than in this, so that they may readily be distinguished 

by the form. The surface ornamentation too is somewhat 

different in the two species, and so are the interradials, 

and in that species no ovarian pores have been discovered. 

ered. But the arm formula alone is sufficient to distinguish 

them. and to separate this from all other described species. 

In WD. salebrosus, the arm.formula is 4+4+3+3-+2—16. In 

this species it is 4+4+4+42+42—16. The azygous area in that 

species, if it has any, is between the four-armed rays, and in 

this between the two armed rays. 

Found by Geo. K. Greene, in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm, F. E. 

Gurley. 
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DOLATOCRINUS APLATUS, n. Sp. 

Plate I1l1, Fig. 16, basal view; Fig. 17, summit view; Fig. 18, 

side view. The sutwre lines are too indistinct on the 

vault of our specimens for illustration. 

Species medium size, very short or much depressed, vault 

and calyx subequal in capacity. Calyx low, more than three 

times as wide as high, rounding out from a deep hasal cavity 

and spreading, without any constriction, to the free arms. 

Surface deeply sculptured. Radial ridges very small but made 

somewhat conspicuous by the elongated nodes at the center of 

each plate. 

Basal plates within the cavity of the calyx and extending as 

high as the base of the free arms. First primary radials are 

entirely within the basal concavity. Second primary radials 

short, quadrangular, two or three times as wide as high. 

Third primary radials, short, pentagonal, axillary and each 

supports on one of the superior sloping sides four secondary 

radials, and upon the other a single secondary radial which is 

axillary and bears upon each upper sloping side four tertiary 

radials, by which arrangement, there are three arms to each 

ray. There are, therefore, fifteen arms in this species, and 

fifteen ambulacral openings to the vault. 

The azygous area is like the other areas. The first inter- 

radials are somewhat elongated, have nine sides and are 

broadly truncated above for the second interradials. Instead 

of a central node, on each plate, there is a central excavation, 

from the margin of which the plates are radiately sculptured. 

The second plate is sbout one-fourth as large as the first and 

it is followed by two small plates in the third range that 

unite with the plates of the vault. 

The vault is subconical and bears a subcentral orifice at the 

summit. Probably the orifice might be said to be at the top 

of the proboscis, but the proboscis is not the sixteenth of an 

inch high, and hence, appears only as a slight elevation for 

the azygous opening. The sutures on the vault, in our speci- 

mens, are so badly obliterated that it 1s impracticable to attempt 

to describe the plates. There are four ovarian slits between 

each radial series, and two between each of the ambulacral 

openings, which arrangement gives to this species forty ovarian 

apertures. 
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This species is distinguished by its depressed form, peculiar, 

sculptured ornamentation, three arms to each radial series, and 

forty ovarian apertures. The slightest observation will enable 

any one to distinguish it from all other fifteen-armed species. 

Found by Geo. K. Greene in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

FAMILY CYATHOCRINID AA. 

CYATHOCRINUS WALDRONENSIS, Miller & Dyer. 

Plate III, Fig. 19, azygous view; Fig. 20, opposite view. The 
specimen is compressed laterally, and magnified 

two diameters. 

This specimen was described, in 1878, in ‘‘Contributions to 
Paleontology No. 2,” page 6, from a specimen that did not 

show the interradials or azygous plates, and which was poorly 

illustrated on plate IV, Fig. 9, from a specimen then owned 

by the late C. B. Dyer. The species is extremely rare and we 

are glad to be able to refigure it, from a better specimen than 

the original, though it is the second specimen we have ever 

had the opportunity to examine. 

Calyx forms a cup one half wider than the height, and hav- 
ing the basals sunk within the cavity of the calyx. Surface 

granular. Column small and round. | 

Subradials of unequal size, longer than wide and curving 

into the small columnar cavity where they abut upon the basals. 

The azygous one is larger than either of the others. The first 

primary radials are larger than the subradials and about twice 

as wide as long. The second primary radials are very short 
and quadrangular. The third primary radials are about the 

size of the second, pentagonal, axillary and support upon the 

upper sloping sides the free arms. There are, therefore, ten 

arms, in this species. Above the first two plates the arms are 

composed of a doyble series of interlocking plates. The arms 

are coarse, wide, and short. 

A single interradial, in each area, curves in upon the vault. 

The azygous plate is longer than wide, truncates a subradial, 

stands nearly vertical and extends as high as the third primary 

radial. 
The specimen here illustrated and described was found in 

the Niagara Group near Hartsville, Indiana, by Dr. M. N. 

Elrod and is now in the collection of Wm. F. E. Gurley. 

—7 
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CYATHOCRINUS BLAIRI, Miller & Gurley. 

Plate III, Fig. 21, azygous side view of an entire specimen; 
Fig. 22, summit view of the same specimen. 

The authors described this species last year in Bulletin No. — 

7 of the Illinois State Museum of Natural History, p. 67, and 
illustrated it on plate IV, figs. 11 to 15, but at that time, only 

the calyx was known. Since that time Mr. R. A. Blair has 

found a complete specimen which we are able to illustrate. 

If, from any cause, it was dwarfed, at the superior end, we 

are unable to detect it; for it appears to be normal. 

The entire body with arms closed is spheroidal. The sec- 

ond radials are as wide as the first, very short and quad- 

rangular. The third radials are nearly as wide as the second, 

short, pentagonal, axillary, and support on each upper, slop- 

ing side two secondary radials, which gives to the species ten 

arms. The secondary radials are not of uniform size, but they 

are so constructed and arranged as to cover the vault, seem- 

ingly, as close as vault plates would cover it, except a small 

round spot at the center, which looks like the azygous orifice. 

The depressions on the summit between the radial series, 

gives it a slight pentalobate aspect when viewed from above. 

The second azygous plate is semicircular with the arcuate side 

up and is so closely surrounded above the first plate, by the 

radials, that it looks like a plate forming part of the vault. 

We have never before seen arms resembling those in this 

species, unless those in the Ichthyocrinide might be said _ to 
have some similarity. The comparison, however, is remote. 

Even the calyx suggested that it might not prove to belong 

to Cyathocrinus, and that doubt is increased by this complete 
specimen. We do not, however, discover characters that we 

call generic, to distinguish it. It is a very singular species. 

~ Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 
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Famity GLYPTASTERIDAS. 

THYSANOCRINUS MILLIGAN, Nn. Sp. 

Plate III, Fig. 23, basal view, the basal plates being in a_ pit 
and substantially hidden by the column; Fig. 24, azygous 

side; Fig. 25, opposite view. 

Species medium or above medium size, Calyx bowl-shaped, 

broadly truncated below and slightly expanded above. Pent- 

agonal in transverse section or as seen from above or below. 

Plates thick and deeply sculptured. Surface granular. Column 

small. 

Basals small, deeply sunken in the basal concavity so as to 

be hidden by the column. Subradials large. They bend into 

the basal concavity and up on the outside of the calyx, where 

the height appears to be nearly equal to the width. They 

terminate below in pyramidal points on which the calyx will 

rest, if placed on a table, and which extend laterally so as to 

give a pentagonal outline to the base of the calyx. First 

_ primary radials twice as wide as long and bear a subcentral 

transverse ridge, having raised lines directed to the angular 

ridges on the subradials below. Second primary radials short, 

quadrangular, five or six times as wide as long. Third primary 

radials a little larger than the second, pentagonal, axillary and 

bear upon each superior sloping side a secondary radial, which 

gives to this species ten arms. 

There are three regular interradials in each area. The first 

one rests between the superior sloping sides of the first 

primary radials and bears a central elongated node. It is 

followed by two narrow elongated plates that curve over upon 

the vault. The first azygous plate is large, truncates a _ sub- 

radial and bears a large central node. It is followed by three 

plates, the middle one truncating it slightly. They curve over 

upon the vault. 

Vault and arms unknown. 
This species is quite different, in form and surface markings, 

from all other described Thysanocrinus, but it substantially 

agrees with the generic formula, so far as it is preserved, and 

we have, therefore, very little doubt about the generic reference. 

Found by Mrs. J. M. Milligan, in whose honor we have pro- 

posed the specific name, in the Niagara Group, of Decatur 

County, Tennessee, and now in her collection. 
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Famity ICTHTHYOCRINIDA. 

LECANOCRINUS GREENE], Nn. Sp. 

Plate III, Fig. 28, azygous side view of body, arms, and part 

of the column. 

Species medium size; general form, with the arms closed, 

obovate Surface smooth or granular. Column composed of 
rather thick plates. 

Basals form a low cup having a diameter at the top nearly 

one half greater than the diameter of the column and truncated 

below the full diameter of the column. Subradials large, nearly 

as long as wide and gradually expanding. First primary ra- 

dials of unequal size and about twice as wide as long. Second 

primary radials short, quadrangular, one-third as large as the 

first, three or four times as wide as long. Third primary 

radials a little larger than the second, pentagonal, axillary, 

and bear upon each upper sloping side the secondary radials. 

The number of secondary radials is not uniform. In one of 

the rays shown in our specimen there are three secondary 

radials and in the other three rays there are four secondary 

radials, the last being axilliary, which gives to the species 

twenty arms. Some of the arms probably bifurcate again. 

There is an. elongated, octagonal interradial plate on the 

right side of our specimen, resting between the superior slop- 

ing sides of a first primary radial and a second primary radial, 

and separating the primary radials and one secondary radial, 

on one side, from the second and third primary radials and 

the first and second primary radials, on the other. An inter- 

radial may be seen on the left side of the specimen that ap- 

pears to occupy the same position. The azygous interradial 

broadly truncates a large subradial and separates the primary 

and first secondary and part of the second secondary plates, 

that abut against it, giving to it eleven sides. If there are 

two azygous plates in this species, as is usual in the genus, 

the suture, that separates one from the first primary radial on 

the right, is obliterated, in our specimen. 

The regular interradials, in this species, constitute a marked 

peculiarity, the azygous plate too is different from all others. 

It may also be distinguished by its general form. 

Found by George K. Greene, in whose honor the specific 

name is given, in the Niagara Group near Louisville, Ken- 

tucky, and now in the collection of Wm. F. E. Gurley. 
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FamMiIty SYNBATHOCRINIDA 

SYNBATHOCRINUS ILLINOISENSIS, n. Sp 

Plate III, Fig. 29, basal side view of Calyx; Fig. 30, azygous 

side view of same; Fig. 31, Summit view of same. 

Species from medium to large size. We have a specimen 

about two-thirds as large as the one illustrated. Arms un- 

known. Calyx truncated for a large column, broadly con- 

stricted in the middle part, where it is evenly rounded, and 

subpentagonal at the top, by reason of the straight, transverse, 

superior sides of the first radials. About twice as wide as 
high. Sutures slightly beveled. Surface granular. 

Basals form a cup three times as wide as high, having a 
concave base for the attachment of a large column and a pen- 

tagonal outline above for the support of the straight inferior 

sides of the first radials. First radials one-third wider than 

high, gradually expand from the base to the top which is 

truncated the entire width. on three of the plates for the re- 

ception of the second radials. The other two plates are 

slightly truncated, at one angie, for the reception of the 

azygous plate. Three of them, therefore, are quadrangular 

and the other two pentagonal. The superior face of each 

plate is very deep and bears an angular node, at each internal 

angle, with a flange at the border of the internal cavity, 

notched at the middle for the ambulacral furrow. There is a 

straight furrow, half the width of the plate, just within the 

outer margin, for the articulation of a ridge on the second 

plate. The central cavity is pentalobate. 
The general form of the calyx of this species readily dis- 

tinguishes it from all heretofore described. The rounded and 

constricted body will alone suffice to separate it from all 

others. It is not practicable, therefore, to compare it with 

any other. 

Found in the Burlington Group, in Adams county, Illinois, 

by C. S. Hodgson and now in the collection of S. A. Miller. 
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FAMILY TAXOCRINID AL. 

FORBESOCRINUS WASHINGTONENSIS, n. sp. 

Plate III, Fig. 32, azygous view of a specimen laterally com- 
pressed; Fig. 33, view, opposite the azygous area, 

of another specimen. 

Species medium size; plates highly convex; transverse sutures 

nearly straight in the calyx but becoming slightly arcuate to- 

ward the ends of the rays. Calyx constitutes two-thirds of the 

body. It is wider than high. The interradial areas are slightly 

depressed so as to make the calyx obpyramidal above the 

truncated base. The arms rapidly contract above the calyx 

and are infolded at the ends. Column tapers rapidly below the 

calyx where it is composed of very short plates. 

Basals sunk within the calyx. Subradials small, three hep- 

tagonal, two hexagonal. Primary radials four in each series, 

three or four times as wide as high; the last one is axillary 

and supports upon each upper sloping side three secondary 

radials, the last one of which is axillary and supports upon 

each upper sloping side tertiary radials. The secondary ra- 

dials are as long as the primary radials, but not quite as wide. 

The tertiary radials vary in number, in the different rays, from 

four to nine. In the proximal series, on the left of the aZy- 

gous area, there are eight plates, in the next series four; and 

in the proximal series, on the right of the azygous area, there © 

are six plates, and in the next series five. In the ray oppo- 

site the azygous area the distal series have nine plates each 

and the proximal series have six in one and seven in the 

other. The number of tertiary plates vary, in like manner, in 

the other two rays The last tertiary radials are axillary and 

the proximal rays do not divide. but each distal quaternary 

series bears an axillary plate and supports the fifth series on 

each of its superior sides. The number of quaternary plates 

in the various distal series varies from nine to twelve. There 

are, therefore, twelve arms to each ray, or sixty arms in this 

species. } 

The regular interradial areas are long and narrow, and the 

plates vary in number in the different areas, as shown in our 

specimens, from twelve to sixteen. The first plate rests be- 

tween the superior sloping sides of the first primary radials. 

It is succeeded by five ranges of two plates each, and above 

these there are from one to five single plates, one above the 

other, so that the last one extends up to the third or fourth 

tertiary radials. The intersecondary areas have from five to 
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seven plates. There is one rather large plate, followed by 

either one or two ranges of two plates each, and above these 

there are two or three plates, one above the other. There are 

no intertertiary radials. In the azygous area-two plates trun- 

cate a subradial, which is more than twice as large as either 

of the other subradials. There are three plates in the second 

range, four in the third range, which is at the widest part of 

the area. Above the third range the plates are irregular in 

size and not placed in ranges, and number about twelve, the 

last one of which reaches to the second tertiary radials. The 

whole number is about twenty-one. 

This species most resembles #. speciosus from the same 

locality; but, while this species is larger, it has not as many 

regular interradials, fewer secondary radials, and no interterti- 

ary radials. The azygous areas are altogether different, and 

so also are the subradials, at the base of the areas. This 

species has sixty arms, while that species was described as 

having only forty. The transverse sutures, too, in that species, 

are much more arcuate than in this. The two species cannot 
be mistaken for each other. 

Found in the Keokuk Group, in Washington County, Indiana, 

and now in the collection of Wm. F.. E. Gurley. 

FORBESOCRINUS MULTIBRACHIATUS, Lyon & Casseday. 

Plate IV, Fig. 1, diagrammatic view, copied from Sidney S. 
Lyon’s original drawing, by his son, Victor W. Lyon. 

This species was not illustrated by the founders of it, though 

some drawings of it were made, and, as a natural consequence, 

other species have been confounded with it. The errors aris- 

ing from the want of illustration evidences the imperative 

necessity of disregarding all definitions of species that are not 

accompanied with illustrations, where a later author has pro- 

perly described and illustrated them. Where, however, as in 

this case, no one has made a synonyn, it is eminently proper 

to illustrate the species, so that it may stand, as of the date 

of the publication, in the American Journal of Science and 

Arts, 2d Ser., Vol XXVIII, p. 2385, in 1858. Sidney S. Lyon 

and $. A. Casseday wrote very full and accurate descriptions, 

and, ‘for this further reason, it affords us pleasure to be able 

to furnish an authentic illustration of this species. It is very 

doubtful about there being any generic distinction be- 

tween fForbesocrinus and Taxocrinus, and, hence, we find 
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this species sometimes referred to Taxocrinus and at other 

times to Forbesocrinus. And again it is doubtful which word 

has priority, in proper definition and illustration, though the 

name, Taxocrinus was first proposed. If both genera are to 

stand, we are inclined to think this species was correctly re- 

ferred, by its author, to Yorbesocrinus. The species described 

by White under the name of Taxocrinus multibrachiatus var- 
colletti, is not a mere variety of this species. It is a valid 

species and must be known as Yasxocrinus colletti, if the genus 
Taxocrinus is retained. 

We here copy Lyon and Casseday’s specific description in 
full, as follows: 

‘‘Body subglobose, where the arms are folded inward as 

usually the case; from the base to the free arms somewhat 

discoid, robust, externally covered with minute granules. 

‘‘Basal pieces, three, similar in form and sizes forming by 

their margin apparently the upper joint of the column, slightly 

thickened opposite the middle of the species. 

‘‘Subradial pieces, five, in good specimens presenting five 

obtusely angular pieces disconnected from each other, resting 

apparently upon the supra columnar piece. 

‘‘Radial pieces first series. Generally four in each ray, the 
first five (resting between the angular points of the subradials) 
are irregular in size and form, four are irregularly hexagonal, 

twice as wide as high, the fifth pentagonal and much smaller 

than either of the other. The second and third radials are 

obscurely hexagonal, similar in form, differing slightly in size; 

the fourth is axillary, obscurely six sided, rising into a long 

angular point; on each of its oblique upper sides supporting 

three pieces of the secondary radials, which are similar in form 

and nearly as large as the first radials. The last of these be- 

ing axillary, support on their upper oblique margins, each from 

four to seven brachial pieces; these last are again axillary and 

bear on one side a branch of from 25 to 30 pieces, on the other 

branch, which is again divided on the sixth or seventh piece 

above the first division of the arms, each branch of this last 

division being composed of about 20 pieces. 

‘‘Interradial fields 1st series. These fields consist of about 
fifteen pieces each, the first of which rests upon the upper ob- 

lique margin of the first series. Usually hexagonal, small, this 

supports two of the second row, similar in form and _ size; 

these last again support three of the third row of the same 

form, but a little larger; these again a fourth row differing 
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slightly in form and size, which are followed by two superior 

rows of ten pieces each of irregular forms, sometimes there is 

another at the summit of which completes the field. 

‘“Interradial fields of the 2d series. Five, composed of pieces 

similar in form, from six to seven in number, variously ar- 

ranged, sometimes one surmounted by two similar pieces, these 

by two others, then a smaller one or one at the base, with one 

above the other, these again by two ranges of two, then one, 

all these forms are occasionally found in the same specimen. 

‘“‘Interradial fields of 3d series. Usually ten, composed of from 

three to five pieces not regular in form or arrangement, occa- 

sionally some of the fields are obscure or absent. 

‘“4dnal pieces six. The first is septagonal and rests upon the 
large subradial; upon it are two pieces, nearly similar in size; 

in the angle formed by their junction is one irregular shaped 

piece supporting two quite small quadrangular ones. 

“The arms are twenty innumber, of irregular length, each 

branch divided into three fingers, making sixty in all. They 

are free from the third or fourth piece of the third division. 

“The arraugement of the several series of interradial fields 

between the branches of the arms produces a very large cup 

in proportion to which the rays are quite short. The general 

form of our species is somewhat like that of Ichthyocrinus 

loeemis (Courad) Hall’s figure, New York Geol. Rep. pl. 48 fig. 2. 

In the arrangement of the rays and the interradial fields in 

three series it approaches Forbesocrinus worthent Hall (Lowa pl. 

17, fig. 5) from which it differs widely in the number of anal 

pieces. 

‘Our specimens are nearly perfect, none of them exhibit the 

patelloid pieces of #. Worthent Hall. In several species of 

this genus which haye come under our observation there are 

no patelloid pieces, in a few of our specimens (the prolonga- 

tion of the superior pieces near the center of their breadth 

overlapping the inferior) some of the prolongations are frac- 

tured; specimens of this character have probably led to the 

remark of Mr. Hall before cited. It is highly probable that 
this prolongation in the living animal was less calcareous than 

the remainder of the piece and owing to this circumstance was 

differently mineralized from the mass of the piece. This very 

difference, in the composition of the pieces, supposing that the 

prolongation was cartilaginous and the rest of the piece 

bony, would give flexibility to the body of the calyx and 

—8 
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would have been especially useful to our similarly arranged 

species, whose rays are soldered together by the intercalation of 

three stories of intermedial and interbrachial fields. 

‘Our figures are drawn the size of nature from the largest 

perfect specimens that have come under our notice; fragments 

have been found of larger individuals. 

‘‘“Geological position and lIccality. Rare in the beds of the 
subcarboniferous limestone near to the top of the Knob sand- 

stone, Clear Creek, Hardin -county, Kentucky. Also in tke 

same beds in Washington and Montgomery counties, Indiana. 

Vertical range unknown; it is probable that it is quite limited.”’ 

We are inclined to believe that the species was collected in 
Hardin county, Kentucky. We have not found it in Indiana. 

FORBESOCRINUS JERSEYENSIS, n. sp. 

Plate IV, Fis. 2, azygous side of a compressed specimen; Fis. 3, 
opposite side of same, but the overlapping middle part of 

the plates has been more or less eroded. 

Species large; plates moderately convex; middle part of the 

plates overlap the inferior plates, but where eroded the sutures 

appear to be nearly transverse. Calyx constitutes full two- 

thirds of the body and is about as wide as high. Interradial 

areas slightly depressed. Arms slowly contract; they are long 

and slender above the tertiary series and are infolded at the 

ends. Column tapers rapidly below the calyx, where it is 

composed of very thin plates. — 

Basals within the calyx. Subradials small. Primary radials 

four in each series, between two and three times as wide as 

long, the last ones are axillary and support upon each upper 

sloping side the secondary radials. There are three secondary 

radials in each series. They are somewhat shorter and nar- 

rower than the primary radials. The last- ones are axillary 

and support, upon the upper sloping sides, the tertiary radials. 

The tertiary radials vary, in number, in the different rays from 

five to eight. In the proximal series, on the left of the azygous 

area, there are eight plates, and in the next series five. In 

the proximal series on the right of the azygous area there are 

seven plates, and in the next series five. In each ray there 

are four to six tertiary plates in the proximal series and seven 

or eight in the distal series. The last tertiary radials are 

axillary and the proximal rays do not divide, but each distal 

quaternary series bears an axillary plate and supports the 

fifth series on each of its superior sides. The number of 
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quaternary plates in the different distal series varies from 

nine to twelve. There are, therefore, twelve arms to each ray 

or sixty arms in this species 

The regular interradial areas are of unequal size, some have 

only two longitudinal series of plates and others’ have 

three. The plates vary in number, in the different areas, from 

eleven to eighteen, An area having only eleven plates is 

shown in figure 3 and one having eighteen plates is shown in 

figure 2. The intersecondary areas are elongated and have 

from six to nine plates. The intertertiary areas are elongated 

and have either three or four plates, one following the other. 

In the azygous area two large plates truncate a subradial, and 

they are followed by two large plates, and above these, there 

are three or four plates in a range until the area begins to 

contract. The superior part of this area is injured in our 

specimen so that the exact number of plates it contains cannot 

be determined. 

This species resembles fF. multibrachiatus, in the structure of 

the arms, as far as the tertiary radials, but above that, there 

is considerable difference. The interradial areas differ in form 

and in the number of plates and the azygous areas are widely 

different. It, however, bears a closer relationship with that 

species than with any other. The difference in the interradial 

and azygous areas also makes the two species differ in the 

form of the calyx. 

Found by the late Prof. Wm. McAdams, in the Warsaw 

Group, in Jersey county, [llinois, and now in the collection of 

Wm. F. E. Gurley. 

TAXOCRINUS UNGULA, n. sp. 

Plate V, Figs. 1, azygous view; Fig. 2, opposite side of the same 
specimen. 

Species large and the arms have a fanciful resemblance to 

numerous claws. The radial series stand out from the _ inter- 

radial areas, and are regularly rounded. The interradial areas 

are much depressed, and do not extend half the length of the 

body, including the arms. There are one hundred arms _ in- 

folded at the summit. The middle part of each plate overlaps 

the inferior plate externally, in a _ sinuous line, as in other 

species. Surface coarsely granular. Column very large, and 

tapers rapidly below the calyx, where it is composed of very 

thin plates. 
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Basals within the calyx. Subradials medium, or rather more 

than medium size. Primary radials, four in each series, a little 

more than twice as wide as long, gradually taper upward and 

become shorter. They are rounded externally. The last ones 

are axillary, and support upon the upper sloping sides the 

secondary radials. There are three secondary radials in each 

series, except in one of the lateral rays, where there are only 

two, as shown by figure 2. The last ones are axillary, and 

support upon the upper sloping sides the tertiary radials. The 

tertiary radials vary from three to six in the different series. | 

In each of the rays adjoining the azygous area there are three 

tertiary radials in one and four in the other proximal series, 

and five in each of the distal series. One of the lateral rays 

is constructed in the same way, except there are four plates 

in each of the proximal series. The other lateral ray has six 

plates in each of the distal series. In the ray opposite the 

azygous area there are six plates in one of the distal series, 

otherwise it is like the rays adjoining the azygous area. The 

last tertiary radials in each series are axillary, and support the 

fourth series. The distal rays again divide, and each branch 

of the latter again divides, so that there are twenty arms to 

each ray. There are, therefore, one hundred arms that curve 

over upon or infold upon the summit of this species. 

The interradial areas are depressed, and differ greatly in 

size. The plates graduate into those of the vault without any 

distinct line of separation. The first plate rests between the 

superior sloping sides of the first primary radials; it is fol- 

lowed by a single plate in one of the areas, by two plates in 

two of the areas and by three plates in the other area. Above 

the second range there are two plates, in the third range, in 

one area, three, in two areas, and four, in the other area. 

Above the third range the plates are more numerous, and 

while they unite with the secondary radials, the central ones 

are much depressed and’ graduate into those of the vault. The 

intersecondary areas differ in like manner in size and number 

of plates. In one area there is only one plate, in the second 

range, in another there are two, and in another there are 

four. They so curve in upon the vault that they cannot be 

distinguished in our specimen beyond the second range. There 

is one plate in each intertertiary radial area, but it is small 

and directed toward the vault. 
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The first azygous plate broadly truncates a subradial, the 

sides are nearly parallel, and it supports two plates in the 

second range, one of which only slightly truncates an angle 

on the left, while the other rests upon the longer, superior, 

inclined side and supports a series of rather large convex 

plates. On the right of this series there are some small 

plates that unite with the primary radials, above the first 

plate, and on the left there are larger plates connecting the 

plates with the primary radials. The area curves into the 

vault so rapidly that none of the plates are shown in our spe- 

cimen beyond the fourth range. 

This species will be readily distinguished from all others, by 

its general form, and one hundred arms. If Yasxocrinus is dis- 

tinguished from Forbesocrinus, by supporting, in the azygous 

area, a central or subcentral series of plates, this is a Tazo- 

crinus, but if that is not the generic difference, it might as 

well be called a Forbesocrinus. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

TAXOCRINUS SPLENDENS, Nn. Sp. 

Plate V, Fig.3, azygous area on the right; Figs. 4, opposite side of 
the same specimen, which is compressed. 

Species medium size. The radial series stand out from the 

interradial areas and are broadly rounded. MInterradial areas 

depressed. There are sixty arms infolded at the summit. The 

middle part of each plate overlaps the inferior plate externally, 

in a sinuous line, which is more conspicuous than usual in 

this genus. Surface pustular. Column tapers very slightly 

from the calyx where it iscomposed of very thin plates. 

Basals within the calyx. Subradials medium size. Primary 

radials, four in each series, and they gradually widen from the 

subradials to the secondary radials, which is the reverse of 

what we usually find in this genus. They do not increase, 

correspondingly, in length. The last ones are axillary and 

Support upon the upper sloping sides the secondary radials. 

There are three secondary radials in each of five series and 

four in each of the other five, as follows: In the ray on the 

left of the azygous area three in each series; in the ray on the 

right and in the ray opposite the azygous area four in each; 

in one lateral ray three in each, and in the other lateral rays 

three in one and four in the other. The last ones are axillary 
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and support upon the upper sloping sides the tertiary radials. 

The tertiary radials vary from four to ten in the different 

series, and the arms are not of equal size. The last tertiary 

radials, in each series, are axillary and support the quater- 

nary radials. The distal rays again divide, which gives to 

each ray twelve arms. There are, therefore, sixty arms that 

infold upon the summit of this species. 

The interradial areas are depressed, narrow, elongated, and 

differ in size and number of plates. The plates graduate into 

those of the vault without any distinct line of separation. The 

first plate rests between the superior sloping sides of the first 

primary radials, and is more or less elongated. It is followed 

by two plates in the second range, but these are more elon- 

gated in some areas than in others, and they differ in size. 

There are three plates in the third range and above these the 

plates curve over toward the vault, in the central part of the 

areas, While uniting at the sides with the secondary radials. 

A small intersecondary plate may be seen in some of the 

areas directed inward while it evidently unites with the plates 

of the vault. The azygous area is narrow, the first plate 

truncates a subradial and supports a series of rounded plates, 

on each side of which, smaller plates connect it with the pri- 

mary radial series. 

This species is distinguished by its column, expanding pri- 

mary radial series, number of secondary and tertiary radials, 

and by the narrow and elongated interradial areas. The pus- 

tules on the surface are very large though not shown in the 

illustrations. There is no described species for which it can 

be mistaken by anyone competent to make a comparison. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F.. EH. Gurley. 

FAamMIty PLATYCRINID. 

PLATYCRINUS ILLINOISENSIS, n. sp. 

Plate V, Fig. 5, basal view of calyx; Fig. 6, side view of same; 
Fig. 7, sumnut view of the calyx of a larger specimen. 

Species about medium size, though there is considerable dif- 

ference in size among the specimens collected. Calyx bowl- 

shaped, subpentagonal, broadly truncated below, sutures deeply 

beveled, radials longitudinally convex. Surface smooth. Plates 

thick. Column and arms unknown. 
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Basals form a pentagonal disc, with a height very little ex- 

ceeding the thickness of the plates, and being slightly concave 

on the lower side where the column attaches. The first radials 

stand nearly upright, and are a little longer than wide. They 

are broadly convex, the greatest convexity being at the mar- 

gins of the articulating facets. The articulating facets are 

semicircular, occupy about half the diameter of the plates, are 

gently concave and directed upward at an angle of about forty- 

five degrees. The notch for the ambulacral canal is only faintly 

indicated on each plate. 

The azygous interradial, as shown by the angle for its re- 

ception, is much larger than either of the other interradials. 

The vault is probably high, as indicated by the round cavity 

and indistinct ambulacral notches, though it is not preserved 

in our specimens. 

~ We do not know of any species with which this one might 

be confounded, and, therefore, think it is unnecessary to draw 

comparisons. 

Found by C. S. Hodgson, in the Burlington Group, in Adams 

county, Illinois. and now in the collection of S. A. Miller. 

PILATYOCRINUS"BODESONI, ns Sp. 

Plate V, Fig. 8, basal view; Fig. 9, side view, showing the azygous 
interradial on the left. 

Species large and wonderfully ornamented. Calyx bowl- 

Shaped, pentagonal, very broadly truncated below, sutures 

beveled, plates flattened. Surface ornamented with numerous 

pustules along the beveled sutures and irregular rounded nodes 

over the interior part of the plates. Plates not very thick. 

Column round. Arms unknown. 

Basals form a large, almost flat, pentagonal disc. It is 

slightly concave where the column attaches. Column round 

and radiately lined near the margin. The basal disc and radials 

are ornamented in the same manner. The first radials are a 

little longer than wide, and stand nearly upright. They are 

flattened below the articlating facets. The articulating facets 

are semicircular, or occupy a little more than the space of 

half a circle, and a little more than half the diameter of the 

plates. They are deeply concave and radiately lined for the 

firm attachment of the second plates. The facets are directed 

upward at an angle of about forty-five degrees. The notch 

for the ambulacral canal is only faintly indicated on each plate, 
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The azygous interradial is a little larger than either of the 

other interradials, stands nearly upright, but the superior end 

curves in upon the vault. The surface bears a short spine, 
and is covered with pustules and nodes in the same manner as 

the other plates of the calyx. 

This species is distinguished by its form, surface ornamenta- 

tion and radiately lined articulating facets. 

Found by C. 8. Hodgson, in whose honor we have proposed — 
the specific name, in the Burlington group, in Adams county, 

Illinois, and now in the collection of S. A. Miller. 

REMARKS.—We are led, at this time, after an examination of 

all of the definitions of the various species of Platycrinus de- 

scribed from the palseozoic rocks of North America, and after 

having examined fossils belonging to nearly all the species, 

to make the following observations, notwithstanding it would 

seem to be more appropriate under a discussion of the genus 

itself. Some species have not been illustrated and have been 

so poorly defined that they cannot be determined, without com- 
parison with an authentic specimen, just as they could be de- 
termined, if there had been no definition, at all, and, there- 

fore, they are not entitled to recognition. There has been no 

synonymy, where species have been properly described, and, it 

is quite possible, there has been none in any case. We recognize 

one hundred and nineteen species of Platycrinus from America. 

The two earliest forms are P. prematurus and P. Siluricus, 
from the Niagara Group. ‘They are widely different from each 

other, and have no resemblance, beyond the generic formula, 

to any species that followed them. We have no conception of 

the forms from which they were derived, and are equally in 

the dark, as to their descendants. If they fall into the life 

history of Platycrinus and all species resulted from evolution, 

what a world of forms lived in the Silurian and Devonian ages 

that are yet wholly unknown. 

From the Middle Devonian three species have been described, 

P. eboraceus, P. eriensis, and P. leat. The first two are quite 

peculiar and the last might seem to be a fitting ancestor to 

the round, cup, turbinate, or bowl-shaped forms occurring, in 

the Subcarboniferous of later times. 

The next described species are found in the lower group 

of the Subcarboniferous and principally from the Chouteau 
limestone. Here we find seventeen species, some of 

them so widely different from all that preceded them 

and from all that are known in later rocks, that 
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no resemblance can be traced to any of them, beyond the 

generic formula. They are as different from a typical Platy- 

crinus as the most extreme form of Eretmocrinus is from the 

type of Batocrinus. But, in the Chouteau, we find, in P. colleth 

and P. chouteauensis, the commencement of the discoid forms 

that became so abundant, in the Burlington Group, and, in P. 

pettisensis, the commencement of the pentagonal, bowlshaped 

forms that abounded in the Burlington Group and survived 

until the Kaskaskia age. The rounded, turbinate and cup- 

shaped forms, however, prevailed. 

More than twenty distinct, discoid species, of which P. 

cavus, P. gorbyt, P. occidentalis, P. sulcatus, P. discoideus, P. 

excavatus, P. striaebrachiatus, P. sulciferus, and P. formosus 

are extreme representatives, have been described from the 

Burlington Group, but none from rocks of later age, if we ex- 

cept P. pumilus, from the Warsaw Group, that has a calyx 

somewhat discoid in outline. Sixteen species having a pen- 

tagonal, bowlshaped outline, of which P. sampson, P. mis- 

souriensis, P. wortheni and P. hodgsoni are extreme forms, have 

been described, from the Burlington Group, and only three 

from the Keokuk, one from the Warsaw and one from the 

Kaskaskia. The Platycrinus seem to have been in their zenith 

of development, in the Burlington Group, and to have become 

extinct, before the close of the subcarboniferous period. 

We may divide Platycrinus into discoid, bowlshaped, pen- 

tagonal, turbinate, hemispherical and urnshaped forms, for con- 

venience of identification and description. But to propose 

generic or subgeneric names for such subdivisions would be 

on a par with those proposed by some authors for Poterio- 

crinus, and possess no merit, whatever, in a scientific sense; 

but, on the contrary, would constitute another stake, driven 

in the path of progress, for every student and naturalist to 

stumble over, until some one happened along with the strength 

and courage to pull it up and throw it away. The variety of 

forms displayed, in Platycrinus, is an evidence of evolution; 

but until we have become acquainted with many forms that 

are now unknown and have more correct and settled opin- 

ions as to the effect of the environments in shaping the struc- 

ture of the tests, we can know but little of the life history of 

the animals. 
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Azvgous view. 

CISTULA, Sp sce ee RAG Se SeOr 

Azygous view. 

Basal view. . 

Summit. 

FESS el, Ai cee wien eee 

Azygous view. 

Summit. 

Basal view. 
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ee iy 

Lower part of calyx of another (’) example. 

Azygous view of cast of another.( 7) 

Basal view of same cast. 

ADAMSENSIS, 0. 8Pp........-.. 

Azygous view. 

Opposite side view. 

Summit. 

FOLLICULUS, MN. SPiaw-.. acces 

Azygous view. 

Opposite view. 

Summit. 

MODULUS. uM S Practice ais 

Basal view. 

Azygons view. 

Summit. 

NAN (US 5: Mie: SY. sere cise lee alien mie ceca te 

Azygous view. 

Opposite view. 

Summit. 

Basal view. 

Same magnified two diameters. 

Summit. 

Same magnified two diameters. 
Azygous view. 

Same magnified two diameters. 
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PLATE AIT, 

MEGISTOCRINUS INDIANENSIS, D. SP....... seeeccce cess cares 

Fig. 1. Basal view. 

Fig. 2. Summit. 

Fig. 3. Azygous view. 

STEGANOCRINUS SPERGENENSIS, DD. Sp........ 

Fig. 4. Azygous view. 

Fig. 5. Opposite side view. 

Fig. 6. Basal view. 
od 

Fig. 7. Summit. 

BATOCRINUS SOLITARIUS, N. 8p. .. 

Fig. 8. Lateral view. 

Fig. 9. Azygous view. 

Fig. 10. Summit. 

Fig.11. Basal view. 

STROTOCRINUS ORNATUS, 0. 8p...... 

Fig. 12. Azygous view. 

Fig. 13. Right tateral view. 

Fig. 14. Summit. 

ACTINOCRINUS JESSIA, N. 8p......... 

Fig. 15. Azygous view. 

Fig. 16. Opposite side view. 

ZEACRINUS) PECULIARIS, Ns SP... seelseraacre eee 

Fig.17. Azygous side on left. 

Fig. 18. Opposite side of same. 

Fig. 19. Basal view. 

ZEACRINUS DOVERENSIS, 0. Sp........-...- 

Fig. 20. Azygous side view. 

Fig. 21. Opposite side of same. 

Fig. 22. Basal view. 

ZEACRINUS KENTUCKIENSIS, N. Sp........... 

Fig 23. Basal view. 

Fig. 24. View of specimen opposite azygous side. 

BARYCRINUS ELRODI, 0. Sp........ 

Fig. 25. Azygous view. 

Fig. 26. Basal view. 

Fig. 27. View opposite azygous side. 
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PLATE OL. 

DOLATOCRINUS INDIANENSIS, 0. ) OR Se RC i i ae 

Fig. 1. Basal view. 

Fig. 2.. Summit. 

Fig.. 3. Azygous view. 

BALOCRINUBS ARG UMUS, oi. o SD %\.\eic ioe cicloialotulierevelvusiolioolelevele) sterelntsinl Ws (ole eleatateraremelotenin/ate?=caishe (te ela teiatemrs 

Fig. 4. Basal view. 

Fig. 5. Azygous view. 

Fig. 6. Summit. 

DOLATOCRINUS BELLARUGOSUS, N. SP 2 ccc ce cece voce es ceve eS ee ee ee ae 

Fig. 7. Basal view. 

Fig. 8. Lateral view, azygous area on left. 

Fig. 9. Summit. 

DoLATOCRINUS CHARLESTOWNENBIS.) Ts-Sp).). ace ce sa ca ces cin eietserstne eslone tears ceaeiets trcicket ete 

Fig. 10. Basal view. 

Fig. 11. Summit. 

Fig. 12. Azygous view. 

Page, 

DoOLATOCRINUA, CHLATUB, MSY -t., ce coe cen Jaeevects cect einen < Swcias ane ip apie eee ste dha otc Naiarrat sista ts 

Fig. 13. Basal view. 

Fig. 14. Lateral view. 

Vig. 15. Summit. 

DOLATOCRINUS APLATUS, 0D. Sp........ wi lates cusidue aire testes Se auieaboycge eee arate) 0) Aer essfeiae wi lofeeee : 

Fig. 16. Basal view. 

Fig. 17. Summit. 

Fig. 18. Lateral view. 

CYALHOCRINUS WALDRONENSIS, MiG Die sohacks ce ao ceetteo eee eee ewe raja abenteers 

Fig. 19. Azygous view. : 

Fig. 20. Opposite side view, both figures magnified two diameters. 

CYATHOCRINUS BLAIRI, M.&G...... BAO ACRES AC ATION MCD One ertcy maces Aen inet ion diciorn Hen. Goo S Soe BOG OF 

Fig. 21. Azygous view. 

Fig. 22. Summit. 

TAYSANOGRINUS -MIEQIGAN.AL,! Te BD sisicin a 5 sintsiole Siwste on stat Weiniela. alee sleieta ne aimee ote ene eran 

Fig. 23. Basal view. 

Fig. 24. Azygous view. 

Fig. 25. Opposite side view. 

POTERIOCRINUS PULASKIENSIS, D. 8P.........0ee00ee Ere etehaet PES Ray i achat aie Salte nae fH: 

Fig. 26. Azygous view. 

Fig. 27. Opposite side of the same. 

LECANOCRINUS GREENEI, 0. S8)P.............00. 5 2 Siolevdueera evar assis aveinliave peistertie EN OSCR T 

Fig. 28. Azygous side view of calyx and part of arms. 

SYNBATHOCRINUS ILLINOISENSIS, N. SP.........-- = SuNeidies either aieiscis eye ciate deal tile Bes “pore sate 

Fig. 29. Basal view. 

Fig. 30. Azygous view. 

Fig. 31. Summit. 

FORBERSOCRINUS WABHINGTONENSIS, 1101S) 5... siete) aieie </afsia ‘os ayb0}a\a\a: ie re Sjaifa(sisyalda\ o(aiiayiala © ots lataabacs ata aie 

Fig. 82. Azygous side view. 

Fig. 38. Opposite side view. 
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PLATE TY.) 

FORBESOCRINUS MULTIBRACHIATUS, L. & C........ 

Fig. 1. Diagrammatic view, copied from 

Victor W. Lyon. 

FORBESOCRINUS JERSEYENSIS, ll. Sp...... aierefereaers 

Fig. 2. Azygous side view. 

Fig. 3. Opposite side view. 
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PLATE V. 

TAK OCRINUS: UNG UMA, Wis SW iyeielec: 5-8 Secvece alpintiorete 4 vieh-poiscaucuakere.cterecorete state ate tances nre epee rent 

Fig. 1. Azygous side view. 

Fig. 2. Opposite side view. 

TAXOCRINUS: SPLENDENS) 11. SP sic 5 01sje00 sts sifsaistenevers.» Slstere i wlelolne <7oyalel ors ele telel olay isielateyclavstsiayaenieys 

Fig. 3. Azygous side view. 

Fig. 4. Opposite side view. 
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PLATYCRINUS ILLINOISENSIS, N. 8p....... J a5\50e Sinreln efeomjousiatareaphett steeper ons 

Fig. 5. Basal view. 

Fig. 6. Lateral view. 

Fig. 7. Summit. 

PLATYCRINDS: HODGSONI; N. EDP: .c0c cs cee Sea eeae ese ROC OM ge ra seeie te 

Fig. 8. Basal view. 

Fig. 9. Lateral view, azygous area on the left 

Page. 
Set Se 

Cvgnis sion Os 

Seer AOD 

os. 



ILL. STATE MUS. OF NAT. HIST. 

Plate V. Bulletin No. 8. 

RArtvers. der. 



LIBRARY 

of THE 

WNIVERSITY 
OF ILLINOIS 



BULLETIN NO, 9 

OF THE 

ILLINOIS STATE MUSEUM. 

~ NATURAL HISTORY. 

NEW SPECIES OF CRINOLIDS FROM ILLINOIS 

AND OTHER STATES. 

By 8S. A. MILLER anp Wa. F. E. GURLEY. 

Published quarterly by the Illinois State Museum of Natural History. 

SPRINGFIELD, ILLINOIS. 

APRIL 20, 1896. 

te 

Entered as second clase matter at the Postoffice at Springfield, 111. 

SPRINGFIELD,"ILUL., 

£p. F. Hartman, STate PRINTER. 

1896. 



- _ Re. = 
*? 

oa wr, =~ 
c hk. 

S “ 

. 

- 
‘ 

= . 

” Led 

a 4 
, - 

+ 

THO! al 
YW . 

Sea fa) H 

eee litter | wl aes ate BERRI ay 
eae z ee ei ae 

: P © Fae en | ati ‘ ia - A 

5 Ng Te a ele 
a re 



ILLINOIS STATE MUSEUM 

OF 

NATURAL HISTORY 
SPRINGFIELD, ILLINOIS. 

Board of Trustees. 

JOHN P. ALTGELD, Governor. 

WiuuiamM H. Hinricusren, Secretary of State. 

S. M. Inauis, Superintendent of Public Instruction. 

GEORGE WALTER MourRay, 

Secretary. 

Witiiam F. E. Gur ey, 

State Geologist and Curator. 



% roe mY te bd eh a 7 7 er 
ic . ‘ - 

% . ——— <-- S 7 Poh im i 

ny ma aia bea 

F 

r yr Ms a 
ein 

a a : 
= PSE je a 

KO . 

2 ’ Me on { — 

a 
: -- 

a AN ren 

5 3 e | 

teen coe 

r 
; == 

a i 

ry . 

LAL oS 

¢ = Ve : 

‘oo 4 a 
* oe 

ail q 
- : , 

: os ‘¥ ¥ ae —e a ~ * , ~ - — 

Se e Fd * a> & } ‘@: 
Zz :. . - :- 
: 1 a 1 a : 3. 

a =r < £ F f t + 

\ a a & y 4 oe - yj § 
: , * 
y , — 

i 

, 

- 2 . y I > 
| ; fit 4 

= - .Z nee i 

’ , eS 
re - a eae 

‘ 3 4 
= F- 

4 

’ 

; ey ee | E: 

é - ‘ . - » i 4 _ Pid 

ie = beh) al Sar 
tig Se Shee - eS 7eR tsk? ° 

‘ * 

€ - * ~ i oe 

7 “~s a 
- =“ 

s Ls = 
: eo 
- - A «2? 

a4 
us vom 

’ ~. 

J 

7 

'2- CSho es 
a} 

the 

AL 
ye 7 

-_ od ‘ : 

nay = : 

es 
Bes ‘ 

7 he \ 

i 
| 5391 

ti 

i 

ath: 
7 Va a 

) — 3 ho cc 

a . — cP 

en - 1 id 



NEW SPECIES OF CRINOIDS FROM ILLINOIS AND OTHER 

SATE: 

BY eS. a. MILLER ANDO WIMP. i. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER PALAOCRINOIDEA. 

FAMILY ACTINOCRINIDAL. 

BATOCRINUS NODOSUS, N. Sp. 

Plate I, Fig. 1, azygous side; Fig. 2, opposite view; Fig. 3, 
sumnut view. 

Body rather above medium size, calyx obconoidal, broadly 

truncated below, about one-third wider than high; arm open- 

ings directed nearly horizontally. Plates very tumid, the larger 

ones subspinous; surface finely granular. 

Basals form an hexagonal disc with slight re-entering angles. 

The plates are very thick and the cavity for the attachment 

of the column deep. First radials a little wider than long, 

three hexagonal, two heptagonal. Second primary radials quite 

small, quadrangular and from two to three times as wide as high. 

Third primary radials more than twice as large as the second, 

rather long, pentagonal, axillary, and bear upon each superior 

sloping side two secendary radials. The second secondary 

radials are axillary, and in three of the rays, bear upon each 

superior sloping side the tertiary radials. In some rays there 

are two tertiary radials and in others only a_ single long ter- 

tiary radial, which gives to each of these rays fourarms. The 

distal side of each ray, adjoining the azygous area, is con- 

structed in this same way, but the proximal side of each bears 
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an axillary, tertiary radial that supports upon one side a sin- 

gle quaternary plate, and upon the other two quaternary 

plates, which arrangement gives to each of these rays five 

arms. There are, therefore, twenty-two arms in this species. 

In two of the regular interradial areas there is only a single 

large plate, in each of the other areas there are two plates, 

one large, the other quite small. _The azygous area contains 

four large plates and two very small ones. The first one is 

in line with the first primary radials and rather longer than 

either of them. It is followed.by three large plates, subequal 

in size, in the second range, and above these, on the left of 

the central plate, there are two small plates. The azygous 

area is entirely cut off from the plates of the vault by the 

union of the quaternary radials. 

The vault is moderately convex and covered with polygonal, 

highly convex, and nodose plates and bears a large subcentral 

proboscis. | 
This species is distinguished by its general form, twenty-two 

arms, nodose and subspinous plates and interradial areas. 

Heretofore, there have been described, from the Burlington 

Group, ten species, having twenty-two arms, and probably B. 

proximus iS aS nearly related to this as any other species 

though the calyx is much shorter and the radials differently 

formed, and yet there are more regular and azygous plates in- 

the several areas than in this species. The two species cannot 

be confounded by any one capable of understanding the struc- 

ture of crinoids. | é 

Found by C. S. Hodgson, in the Burlington Group, in Adams 

county, Illinois, and now in the collection of S. A. Miller. 

BATOCRINUS NODULOSUS, Nl. Sp. 

Plate I, Fig. 4, basal view; Fig. 5, azygous side of calyx; Fig. 

6, opposite view of calyx. 

Body medium or above medium size. Calyx broadly truncated 

below, obconoidal, twice as wide as high, arm openings direct- 

ed upward at a slight angle. Plates spinous. The hexagonal 

second primary radials, two plates in the second range, in the 

azygous area, and the sculpturing bring this species near Ac- 

tinocrinus. The interradial areas, are, however, cut off from 
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the vault, and the hexagonal second primary radials are due 

rather to the number of interradials. than to the usual length- 

ening of the calyx, which induce us to refer the species to 

Batocrinus. 

The basal plates form a thin hexagonal disc with slight re- 

entering angles. The disc is only gently concave for the at- 

tachment of the column, and the columnar canal is quite large. 

Hach basal plate bears two nodes or short spines that are 

directed downward. First radial large, wider than long, three 

hexagonal, two heptagonal, and each one is produced in the 

form ot a wedge-shaped spine. The second primary radials, 

differ somewhat in size, about one-half wider than long, hex- 

agonal, by reason of a slight truncation of the superior angles 

by the interradials, and each one bears a central node. Third 

primary radials smaller than the second, pentagonal, axillary, 

each bears a central node and supports upon each upper slop- 

ing side a single secondary radial, which is axillary and sup- 

ports, in four of the rays, upon each upper sloping side, a 

single tertiary radial, which gives to each of these rays four 

arms. In one of the lateral rays, the third primary radial 

supports, upon one side, an elongated secondary radial, with a 

deeply concave facet for the reception of the first arm plate, 

and upon the other an axillary secondary radial, which sup- 

ports upon each upper side a single tertiary radial, which ar- 

rangement gives to this ray three arms. ‘There are, there 

fore, nineteen arms in this species. 

In one of the regular interradial areas there are five plates, 

one. in the first range,:two in the second range, and two in 

the third range.. In each of the other three regular interradial 

areas thére’ are: four plates, one in the first range, two in the 

second range; and one in the third range. ‘In the azygous area’ 

there aré seven plates, the first one is in line with the first 

primary radials and fully as large and spinous as either of 

them. It is followed by two large spinous plates in_ the sec- 

ond range, three smaller plates in the third range, and one 

small depressed plate in the fourth range, that sends an angle 

high between the tertiary radials and reaches an angle, in a 

plate, that connects with the vault plates above the summit of 
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the tertiary radials. The last plate mentioned is in part a 

plate belonging to the calyx, but its superior faces are higher 

than the ambulacral furrous and unite with plates belonging to 

the vault. The vault is unknown. 

This is a peculiar species that will, at once, be distinguish- 

ed, by the spinous plates, nineteen arms, and numerous inter- 

radials. 

Found by C. S. Hodgson in the Burlington Group, in Adams 
county, Illinois, and now in the collection of S. A. Miller. 

BATOCRINUS SALEMENSIS, n. sp. 

Plate J, Fig. 10, basal view; Fig. 11, summit; Fig. 12, azygous side. 

Species small, vault and calyx subequal, depressed, bitur- 

binate. Calyx saucer-shaped, between two and three times as 

wide as high. Plates convex, radial series somewhat angular. 

Ambulacral openings directed horizontally. 

Basal plates form an hexagonal disc one-half wider than the 

diameter of the column and having a height equal to about 

one-fourth the diameter of the column. ‘The depression for the 

attachment of the column is hemispherical. The first primary 

radials are between two and three times as wide as long, three 

hexagonal, two heptagonal. Second primary radials quad- 

rangular, short, from three to five times as wide as long. 

Third primary radials only a little larger than the second, 

from three to four times as wide as long, pentagonal, axillary, 

wnd, in four of the rays, bear upon each upper sloping side 

two secondary radials the last ones of which are axillary and 

bear upon each upper sloping side two tertiary, which gives 

to each of these rays four arms. In the ray opposite the 

azygous area, the third primary radial bears upon each upper 

sloping side three secondary radials, which gives to it two 

arms. There are, therefore, eighteen arms, in this species, 

and eighteen ambulacral openings to the vault. 

In each of two of the regular interradial aréas there are 

three plates, one large followed by two small plates. In each 

of the other two areas there are only two plates, one large 

plate followed by one plate in the second range In the 

azygous area there are six plates. The first one is-in-line 
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with the first primary radials and nearly as large, it is fol- 

lowed in the second range by three plates, above which there 

are two plates. One is above the middle plate and the other 

is to the right of it. 

The vault is moderately convex, covered with polygonal 

spinous plates, and bears a subcentral proboscis. No ovarian 

pores have been discovered. 

This species is distinguished among the eighteen armed 

species, by its general form, surface ornamentation, two sec- 

ondary radials, and by the interradial and azygous areas.. 

It was found in the Warsaw Group, at Salem, Indiana, and 

is now in the collection of Charles L. Faber. 

BATOCRINUS STELLIFORMUIS, Nn. Sp. 

Plate I, Fig. 13, -basal view; Fig. 14, azygous side; Fig. 15, 

summit, 

Species below medium size, depressed, biturbinate. Calyx 

broadly rounded below, about three times as_ wide as high. 

Radial ridges slightly defined and each series projecting so as 

to give it a stellate outline. Ambulacral openings directed up- 

ward and not visible from a basal view. Plates plane and 

smooth. 

Basal plates form a low cup, hexagonal, with a slight re- 

entering angle on the azygous side. diameter one-half greater 

than the diameter of the column. Depression for the attach- 

ment of the column, moderately concave. First primary ra- 

dials large, a little wider than long, three hexagonal, two 

-heptagonal. Second primary radials short, quadrangular, three 

or four times as wide as long. Third primary radials about 

one-half larger than the second, three times as wide as long, 

pentagonal, axillary, and, in four rays, bear upon each upper 

sloping side two secondary radials, the last ones of which are 

axillary and bear upon each upper sloping side two tertiary 

radials, which gives to each of these rays four arms. In the 

ray opposite the azygous area, the third primary radial bears 

upon each upper sloping side three secondary radials, which 

gives to it two arms. There are, therefore, eighteen arms in 

this species, and eighteen ambulacral openings to the vault, 

tele, 
=! 
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All of the interradial areas connect with the vault. There 

are four plates in each regular interradial area, one in the first 

range, two in the second, and one in the third, which sep- 

arates the radial series and unites with the plates of the vault. 

There are fourteen plates in the azygous area. The first one 

is in line with the first primary radials and of about the same 

size: if is followed by three plates in the second range, six 

plates in the third range, and four in the fourth range, two of 

which unite with the plates of the vault. One of the four 

plates, in the last range. is to the left and another is intet- 

calated between the lower part of the two larger plates that 

unite with the plates of the vault. 

The vault is depressed, convex and covered with small, con- 

vex, polygonal plates and has a _ subcential azygous orifice 

slightly elevated above the greatest convexity of the vault, 

but it could hardly be regarded as a proboscis. No ovarian 

pores can be discovered. 

This is a very peculiar species and so different from all 

other eighteen-armed species that no comparison with any of 

them is necessary. 

Found by F. A. Sampson, in the Keokuk Group, at Boon- 

ville, Missouri, and now in his collection. 

BATOCRINUS SIGNATUS, Nn. Sp. 

pay Plate I, Fig. 16, azygous side; Wig. 17, opposite view. 

Species medium or below medium size, biturbinate. Calyx 

broadly truncated, obpyramidal, about twice as wide as high. 

Radial ridges angular and well defined. Interradial areas flat: 

tened. Ambulacral openings directed a little above a | orizon- 

tal line. 

Basals form an hexagonal disc that is expanded in rim around 

the base of the calyx: Diameter a little greater than the 

diameter of the column, and height about equal to the thick- 

ness of the plates. Shallow concave depression for the at- 

tachment of the column. [First primary radials a little wider 

than long, longitudinally angular in the middle part, three 

hexagonal, two heptagonal. Second primary radials short. 

quadrangular, three or four times as wide as long. Third 
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primary radials one-half larger than the second, more than 

twice as wide as long, pentagonal, axillary, and in the ray on 

the left of the azygous area, and in each lateral ray, bear 

upon each superior sloping side two secondary radials, the last 

ones of which are axillary and support on each upper side 

two tertiary radials, which gives to each of these rays four 

arms. In the ray-on the right of the azygous area there are 

three secondary radials on the distal side, and two on the 

proximal side, the last one being axillary and supporting on 

one upper side a single tertiary radial and on the other two 

tertiary radials, which gives to this ray three arms. In the 

ray opposite the azygous area, the third primary radial bears 

upon each upper side three secondary radials which gives to 

this ray two arms. There are, therefore, seventeen arms and 

seventeen ambulacral openings to the vault in this species. 

All of the interradial areas connect with the vault and are 

depressed between the rays. In each regular interradial area 

there are four plates. The first one is large, it is followed by 

two plates, in the second range, and by one elongated plate, 

in the third range, that unites with the plates of the vault. 

In the azygous area there are eleven plates. The first one is 

in line with the first primary radials and about as large. It 

is followed by three plates in the second range. three in the 

third range, two in the fourth range, and two in the fifth 

range that unite with the plates of the vault. 

Vault conoidal and covered with small, polygonal, convex 

plates and bearing a very small subcentral proboscis. No 

ovarian pores have been detected. 

This is a marked species so different from all other seven- 

teen-armed species that occur in rocks of the same age that 

no comparison with any of them is necessary. 

Found by N. K. Burkett in the Keokuk Group, at Keokuk, 

fowa, and now in the collection of Wm. F. EK, Gurley. 

BATOCRINUS STRENUOUS, n. sp. 

Plate I, Fig. 18, azygous side; Fig. 19, side view. 

Species small but bearing large and vigorous arms, biturbin- 

ate. Calyx bowl-shaped, about twice as wide as high. No 

radial ridges. Plates convex. 
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Basals form an hexagonal disc more than one-half wider than 

the diameter of the column. First primary radials very large, 

about as high as wide, three hexagonal, two heptagonal. Sec- 

ond primary radials quadrangular, from three to four times as 

wide as long. Third primary radials a little larger than the 

second, about three times as wide as long, pentagonal, axillary, 

and in three of the rays bear upon each upper sloping side two 

secondary radials, which gives to each of these rays two arms. 

In each ray adjoining the azygous area there are two second- 

ary radials on the distal side of the third primary radial and 

two on the proximal side, the last being axillary, which gives 

to each of these two rays three arms. There are, therefore, 

twelve arms in this species. The arms are very strong and, 

above the first two or three cuneiform plates, are composed of 

a double series of interlocking plates as is usual in this genus 

The arms are subfusiform and slightly flattened at the superior 

ends. 

There is one plate in each of the regular interradial areas. 

The first azygous plate is in line with the first primary radials 

and the largest plate in the body. It is followed by three plates 

in the second range which separate the secondary radials and 

unite with three plates belonging to the vault. 

The vault is conoidal. Proboscis not exposed in our speci- 

men. 

This is the second species ever described from the Keokuk 

Group having twelve arms. The other is B. preegravis, to 

which this one has no resemblance. This species is distin- 

guished by its general form, twelve arms and wide azygous 

area and cannot be mistaken for any other. 

Found in the Keokuk Group, at Boonville, Missouri, and 

now in the collection of Wm. F.. E. Gurley. | 

BATOCRINUS DELICATULUS, Nn. Sp. 

Plate 1, Fig. 20, azygous side of a specimen somewhat compressed 

magnified two diameters; Fig. 21, oppostte side view 

of same magnified two diameters. 

Species very small and delicate, somewhat biturbinate. Calyx 

obpyramidal, twice as wide as high. Plates convex, more or 

less angular. Radial ridges well defined, interradials depressed, 

and all the interradial areas connect with the vault. 
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Basal plates form an hexagonal disc which is nearly covered 

with the end of the column. First primary radials large, about 

as high as wide, three hexagonal, two heptagonal. Second 

primary radials quadrangular, trom three to four times as wide 

as long. Third primary radials one-half larger than the second, 

between two and three times as wide as long, pentagonal, ax- 

illary, and on the distal side of each one adjoining the azygous 

area bears a secondary radial that supports a free arm, and on 

the proximal side two secondary radials, the last ones being 

axilliary, which arrangement gives to each of these rays three 

arms. In each of two lateral rays the third primary radial 

supports two secondary radials, the last ones being axillary, 

which gives to each of these rays four arms. In the ray oppo- 

site the azygous area the free arms arise from each single 

secondary radial, which gives to this ray two arms. There 

_are, therefore, sixteen arms in this species. The arms are 

composed of rounded cuneiform plates for about one-fifth part 

of their length, above which they are composed of a double 

series of interlocking plates and gradually flatten toward the 

superior ends. 

There is a single regular interradial in each area and it con- 

nects with the plates of the vault. The first azygous plate is 

in line with the first primary radials and fully as large as any 

of them. It is followed in the second range by three plates 

and these unite with the plates of the vault. 

The vault is convex. Proboscis not exposed in our speci- 

men. 

This is the twelfth species described from the Keokuk Group 

that bears sixteen arms, but it is readily distinguished from 

each of them by its general form and by the interradial plates 

and structure of the arms. It is a marked species and though 

Our specimen is small, itis quite distinct and not the young of 

any described species. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of F. A. Sampson, of Sedalia, Mo. 
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BATOCRINUS REGALIS, n. sp. 

Plate I, fig. 22, basal view; Fig. 23, azagous side; Fig. 24, 
summit. 

Species rather above medium size, depressed, biturbinate or 

somewhat lenticular. Calyx very rapidly spreading from a 

moderately rounded base, and having a diameter nearly three 

times as great as the height. Plates convex. No radial ridges. 

Surface granular. Arm openings directed a little above a hor- 

izontal line and not visible in a basal view. 

Basals form an hexagonal disc very little larger than the diam- 

ater of the column and having an hemispherical depression for the 

attachment of the column. An angular low ridge surrounds 

the columnar depression. First primary radials very convex, 

unequal in size, from one-third to two-thirds wider than long, 

three hexagonal and two heptagonal. Second primary radials 

cuadrangular, from two to three times as wide as long. Third 

primary radials very little larger than the second, more than 

twice as wide as long, pentagonal, axillary and support on each 

upper sloping side two secondary radials the last of which is 

axillary, and, in the rays adjoining the azygous area, and, in 

the left lateral ray, each proximal upper sloping side bears 

two tertiary radials and each distal side bears a single tertiary 

radial which is axillary, and supports upon each upper sloping 

side two quarternary radials, which. arrangement gives to each 

of these three rays six arms. In the right lateral ray one side 

only bears quaternary radials as in the arms above described, 

and, on the other side, the last secondary radial supports, on 

each upper side, two tertiary radials, which gives to this ray 

five arms. In the ray opposite the azygous area the last sec- 

ondary plates bear upon each upper side two tertiary radials, 

which gives to this ray four arms. There are, therefore, in 

this species, twenty-seven arms and twenty-seven ambulacral 

openings to the vault. 

The interradial areas are cut off from the vault by the union 

of the quaternary and tertiary radials. In the regular inter- 

radial areas there are only two plates, one large plate followed 

by a much smaller one. In the azygous area there are five 

plates. The first plate is in line with the first primary radials 

and of about the same size; it is followed by three plates, in 
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the second range, and above these there is intercalated a sin- 

ele plate which is below the union of the first quaternary 

plates. | 

Vault moderately convex and covered with polygonal convex 

and tumid plates. The proboscis is subcentral, but it is broken 

away from our specimen. 

This is the first Butocrinus ever described, having twenty- 

seven ambulacral openings to the vault, and, consequently, the 

arm formula alone distinquishes it from all other species. It 

is peculiar also in its form and azygous plates. 

Found by F. A. Sampson in the Burlington Group, at Sedalia, 

Missouri, and now in his collection. 

BATOCRINUS NITEUS, Nh. sp. 

Piate 1, Hig. 30, basal view; Wig. 31, azygous side; Fig. 32, 

opposite view. 

Species medium size, biturbinate. Calyx moderately trun- 

cated, obconoidal, in the lower part, and rapidly spreading 

near the arms, which are directed horizontally, and the radial 

series project beyond the interradial areas so as to give it a 

stellate outline. No radial ridges. Plates without ornamenta- 

tion. Sutures distinct. 
Basal plates form a low cup, having a height about equal to 

half the diameter of the base, which is truncated only the size 

of the column. Depression for the attachment of the column 

moderately concave. Columnar canal small. First primary 

radials large, wider than long, three hexagonal, two heptag- 

onal. Second primary radials quadrangular, and about twice 

as wide as long Third primary radials a little larger than 

the second, about twice as wide as long, pentagonal, axillary and, 

in the two rays adjoining the azygous area, bear upon the proximal 

sides two secondary radials, the last of which are axillary and sup- 

port upon each superior sloping side two tertiary radials, and bear 

upon each distal side three secondary radials, which gives to 

each of these rays three arms. In each lateral ray the third 

primary radials support on each upper sloping side two sec: 

ondary radials, the last being axillary and supporting on each 

Superior side two tertiary radials, which gives to each of these 

rays four arms. The ray opposite the azygous area bears 
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upon each upper side three secondary radials, which gives. to 

it two arms. There are. therefore, sixteen arms in this species. 

The arm formula is 8+4+9+-4+3. , 7 

All of the interradial areas connect with the vault. . There 

are five plates in each of two regular interradial areas, one in 

the first range, two in the second, and two in the third, the longer 

one of which unites with the plates of the vault. In each of 

the other two regular interradial areas there are six plates, 

one in the first range, two in the second and three in the 

third, one of which connects with the vault in one area and 

two in the other. In the intersecondary area, in the ray on 

the right of the azygous area, there is a plate inserted that 

connects with the plates of the vault. The azygous area is 

subelliptical in outline, and contains fourteen plates. The first. 

one is in line with the first primary radials and of about the 

same size, it is followed by three plates in the second range, the 

middle one of which is much the largest. There are five 

plates in the third range, and an intercalated plate over the 

last one, on the left side. There are two small elongated 

plates in the fourth range by the side of the upper part of 

the largest plate, in the third range, which gives us three 

plates in width at this point, all of which unite with two 

elongated plates that unite with the plates of the vault. The 

last two plates unite with a first tertiary radial on the left and 

a second tertiary radial on the right and then extend up over 

part of the vault. : 

The vault is convex and covered with numerous convex, 

polygonal plates and bears a subcentral proboscis. The inter- 

radials are depressed toward the margin. There is an ovarian 

pore on each side of each pair of arms and on each side of 

each single arm, which gives to this species eighteen ovarian 

apertures. | er 

There has never been but four sixteen-armed species heretofore 

described from the Burlington Group, and neither one of them 

has any resemblance to this species. This species is, there- 

fore, distinguished by its arm formula, general shape, and reg- 

ular interradial areas and azygous area. 

Found in the Burlington Group, at Burlington, Lowa, and 

now in the collection of Wm, F, HE, Gur'ey, 
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-BATOCRINUS PARILIS, 0. Sp. 

Plate LI, Hig. 1, view of an entire specimen; Fig 2, azygous 

view of the calyx. 

‘Species medium size, very symmetrical, biturbinate. Calyx 

obconoidal, about twice as wide as high, truncated only the size 

of the column. No radial ridges: Surface smooth or very finely 

granular. . | | 

Basals form a low cup one-half wider than the diameter of 

the column. First primary radials one-third wider than long, 

three hexagonal, two heptagonal. Second primary radials quad- 

rangular, three times as wide as long. Third primary radials 

a little larger than the second, pentagonal, axillary and in the 

ray on each side of the azygous area bear on the distal sides 

three secondary radials and on the proximal sides. two second- 

ary radials, the last of which are axillary and support on one 

upper side a single tertiary radial and upon the other two ter- 

tiary radials, which gives to each of these rays three ambula- 

cral openings to the vault. In each of the lateral rays ‘the 

third primary radial supports on each upper side two second- 

ary radials, the last being axillary and supporting on each 

upper side a tertiary radial, which gives to each of these rays 

four ambulacral openings to the vault. In the ray opposite 

the azygous area the third primary radial supports on each 

upper sloping side three secondary radials, which gives to this 

ray two ambulacral openings to the vault. There are, there- 

fore, sixteen ambulacral openings to the vault in this species. 

The arms bifurcate on the first plate and hence there are 

thirty-two arms in this species. The arms’ are composed of a 

double series of interlocking plates from the beginning and flat- 

ten toward the superior ends and. nesome, Se OREN con- 

cave, as shown in the illustration. 

~ None of: the interradials connect with the. Be ic: of the ena. 

There are three plates in each regular interradial area, one jarge 

followed by two. smaller ones. There are six plates inthe 

azygous area. ‘The first one is in line with the first primary 

radials and about the same size. It is followed, in the second 

range, by three large plates, subequal in size, and these are 

followed in the third range by_two small plates directly over 

the middle: plate in the second range, 
.) 

oe 
i) 
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The vault is conoidal and about as large as the calyx. It is 

covered with smooth, polygonal plates and bears a long, small 

central proboscis. 

This species is distinguished by the smcoth plates of both 

the calyx and vault, by-the sixteen ambulacral openings, with 

a formula of 344424443, and thirty-two arms. It is further 

distinguished by the six plates in the azygous area. Only three 

species have been, heretofore, described. from the Keokuk 

Group with thirty- wo arms, and none of them resemble this 

one. There have been fifteen species described from the Keokuk 

Group with sixteen arms and possibly one or two of these have 
thirty-two arms, but they are ornamented species bearing radia] 

ridges and have little resemblance to this one. It is unneces 
sary to make any comparison with any other species. 

Found in the Keokuk Group, at Boonville, Missouri, and the 

specimen having the arms with other specimens are in the 
collection of Wm. F. KE. Gurley, and the one showing the vault 

and others are in the collection of S. A. Miller. It preserves 

part of the arms opposite to the side illustrated. 

REMARKS.—The arms flatten as they approach the superior. 

ends and when they curve in or infold toward the vault they 

become longitudinally concave in all the specimens. This is 

another illustration of the futility of undertaking to establish 

genera on the character of the arms, for if you can do so, this 

would belong to Hretmocrinus or to a new genus, according to 

the taste ‘of the author. 

~. 

«- /BATOCRINUS FABERI, n. sp. 

“Plate TI, ‘Fig. 3, azygous side; Fig. 4, opposite view. 

ee rather below medium size ‘and somewhat biturbinate cr 

wheel. shaped, though the calyx is decidedly larger than the 

vault. Calyx truncated below and slowly expanding to the 

third radials and then abruptly spreading to the free arms. 

Arm openings dir ected horizontally. Twice as wide as high. 

No radial ridges. . Plates slightly convex in the superior part 

and tumid below. Surface granular. 

Basals short and form a low subhexagonal dise, with sight re- 

entering angles. The disc is about one-fourth wider than the 

diameter of the column and bears a shallow coneave depres- 
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sion for the attachment of the column. and a small round 

columnar canal. First radials a little wider than long, three 

hexagonal, two heptagonal. Second radials quite small, quad- 

rangular, and three or four times as wide as long. Third 

primary radials about twice as large as the second, pentagonal, 

axillary and bear upon each upper sloping side two secondary 

radials, the last one being axillary, and supporting in some 

rays a single tertiary radial and in others two tertiary radials, 

which arrangement gives to each ray four arms. There are, 

therefore, twenty arms in this species and twenty ambulacral 

openings to the vault. 

There are two plates in each regular interradia]l area, the 

first one large and tumid, the second one much smaller. There 

are five plates in the azygous area. The first one is in line 

with the first primary radials and rather larger than either of 

them. It is followed by three plates in the second range, the 

middle one being the smallest and quadrangular. Above the 

middle plate there is a smaller and wider plate. The plates 

in the azygous area look very much like the three primary 

radials in a radial series, and the first regular interradial on 

each side of the quadrangular middle plate, as shown in the 

illustrations. No ovarian pores can be detected. 

The vault is convex, without interradial depressions and 

covered with polygonal convex plates. It bears a subcentral 

proboscis. - 

This species is distinguished among those bearing twenty 

arms, by its general form and by the azygous plates. 

It was found in the Burlington Group, in Adams county, 

Illinois, and is now in the collection of Charles L. Faber. 

BATOCRINUS PETTISENSIS, n. sp. 

Plate II, Fig. 5, azygous side; Fig. 6, opposite view. 

Species medium size, biturbinate, calyx and vault subequal. 

Calyx rather broadly truncated, obconoidal, most expanded 

opposite the azygous area, arm openings directed nearly hori- 

zontally, but not visible in a basal view. No radial ridges. 

Plates highly convex or tumid. ay 

Basal plates form an hexagonal disc that bears an “hemis- 

pherical depression for the attachment of tae column, and has 

a diameter one-half greater than the diameter of the column. 
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First primary radials wider than long, very tumid, three 

hexagonal, two heptagonal. Second primary radials small, 

quadrangular, three or four times as wide as long. Third 

primary radials twice as large as the second, pentagonal, ax- 

illary, and support on each upper sloping side two secondary 

radials, the last of which are axillary and support on each 

upper sloping side two tertiary radials, except in the arms 

adjoining the azygous area where there are three, which ar- 

rangement gives to each ray four arms. There are, therefore, 

twenty arms in this species. 

None of the interradial areas connect with the vault. There 

is a single plate in the regular interradia] area, on the right 

of the azygous area, and two plates in each of the other regu- 

lar interradial areas, the first one large, the second one smaller. 

Azygous area subovate and contains eight plates. The first 

one is in line with the first primary radials and fully as large. 

It is followed by three plates in the second range, three plates 

in the third range, and one small plate in the fourth range, 

which is cut off from the vault by the third tertiary radials. 

The vault is convex and covered with tumid polygonal plates, 

and bears a rather large subcentral vroboscis. 

This species is distinguished from all other twenty-armed 

species by the third tertiary radials adjoining the azygous area 

and by the form of the azygous area and the number of plates 

it contains. It is unnecessary to carry the comparison further. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection of F. A. Sampson. 

BATOCRINUS SPURIUS, MN. Sp. 

Plate II, Fig. 7, one of the azygous sides; Fig. 8, the other azygous 

side; Fig. 9, opposite view. 

The specimen, to which we have attached the name above is 

medium size, robust, has only four rays, eighteen arms and 

two azygous areas. If it is abnormal, we are unable to refer 

it to any described species, and as it is extraordinary and 

bears no evidence of ever having been injured, we think we 

are justified in giving it a name and describing it. 

It is biturbinate. Plates convex or tumid. 
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Basals stand upright, and form a cup, about one-half wider 

than the diameter of the column, having a height equal to 

about one-third of the diameter, rather deeply notched at the 

sutures and having a hemispherical depression for the at- 

tachment of the column. Columnar canal cinquefoil. First 

primary radials unequal in size, wider than long, three hex- 

agonal, one heptagonal. Second primary radials four times as 

wide as long, quadrangular. Third primary radials three or 

four times as large as the second, pentagonal, axillary, and in 

two of the rays support on each upper side two secondary ra- 

dials, the last being axillary and supporting on each upper 

side two tertiary radials, which gives to each of these rays 

four arms. In the other two rays, one of which is on the left 

of an azygous area and the other between the azygous areas, 

there is on one side of the third radials two secondary radials, 

the last being axillary and supporting two tertiary radials, and 

on the other side a secondary radial which is axillary and sup- 

ports on one side two quaternary radials and upon the other 

a tertiary radial which is axillary and supports two quaternary 

radials, which arrangement gives to each of these rays five 

arms. There are, therefore, eighteen arms in this species. 

In each of the two regular areas there are two plates, one 

large followed by a smaller one. In one azygous area there 

are six plates and in the other seven. The first is in line with 

the first primary radials and of about the same size. It is fol- 

lowed, in the second range, by three plates and in the third 

range by two plates in one area and three in the other. 

Vault convex and covered by tumid, polygonal plates and 

bears a rather large subcentral proboscis. 

Found in the Burlington Group, at Burlington, lowa, and 

now in the collection of A. Albers, of Cincinnati. 

REMARKS. --There have been described one hundred and 

seventy-seven species of Batocrinus, from the Subcarboniferous 

rocks of North America,. aud none from rocks higher or lower, 

in the Geological scale, if we except Actinocrinus praecursor, 

Hall, from the Hamilton Group, which has been referred to 

Dorycrinus, by some authors, and may be a Batlocrinaus or be- 

long to some other genus. It is certainly not an Acfinocrinus, 

and we see no reason to think it is a Vurycrinius, but the basal 

and radial series are the same. as in Balocrinus. Of these one 
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hundred and seventy-seven species, twenty-four have been re- 

ferred to EHretmocrinus, which genus we have elsewhere shown 

is based upon an association of peculiar specific characters, 

one or more of which belongs to ordinary Batocrinus, and each 

of which occurs in species undoubtedly referable to Bulocrinus. 

Beside, Eretmocrinus is only found associated with Butocrinus, 

from the Burlington to the Warsaw Group. 

Three species only have been described from the Kinderhook 

Group or rocks below the Burlington and each of these pos- 

sessed twenty arms, and only two from the Kaskaskia Grour, 

one of which possessed eighteen and the other twenty arms. 

In the Burlington Group they are found with eight, ten. 

twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, 

nineteen, twenty, twenty one, twenty-two, twenty-three, twenty- 

four, twenty-six and twenty-seven arms. In all the range of 

arm formulas from eight to twenty-seven only nine, eleven 

and twenty-five are unknown. The most numerous species 

possessed eighteen, twenty and twenty-two arms. 

In the Keokuk Group they are found with twelve, fourteen, 

fifteen, sixteen, seventeen, eighteen, nineteen, twenty, twenty- 

one, twenty-two, twenty-four, twenty-five, twenty-six, twenty- 

eight, twenty nine, thirty, thirty-two, thirty-three, thirty-six 

and forty arms. The most numerous species possessed sixteen, 

seventeen, eighteen, twenty and thirty-two arms. In all the 

range of arm formulas from twelve to forty only thirteen, 

twenty-three, twenty-seven, thirty-one, thirty-four, thirty-five 

and thirty-seven to thirty-nine are unknown. 

In the Warsaw and St. Louis Groups they are found with 

seventeen, eighteen, twenty and forty arms. The most numer- 

ous species possessed eighteen and twenty arms. 

It will be noticed that while no species has been described 

from the Burlington Group with twenty-five arms, some have 

been described with that number in the Keokuk. It must be 

borne in mind too that some species have been imperfectly de- 

scribed without giving the arm formula, and it may be that the 

few missing links in the arm formulas, from eight to forty, 

can or will be supplied. Any one studying these forms must 

become convinced that the arm formula, in all cases, in this 

genus, is of specific importance. After having examined many 
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thousand specimens belonging to this genus, we are free to 

say, that in no case have we found two specimens having a 

different number of arms, that agreed in other characters, atid 

hence the number of arms, as shown, in the calyx, before the 

arms became free, must-rank in the first degree in determin: 

ing the specific characters and in entitling the form to a specific 

name. | | 
As no crinoidal species has ever been known to pass from 

the Kinderhook to the Burlington, or from the Burlington to 

the Keokuk, or from the Keokuk to the Warsaw or St. Louis, 

or from the St. Louis to the Kaskaskia, we have forty-three 

species above mentioned that may be distinguished by the 

number of arms alone. 

We do not claim to have been original in laying stress upon 

the arm formula, in determiniing species, in this genus, for 

Prof. James Hall, in the contributions to the Palaeontology of 

Iowa, published in 1859, very properly defined the arm formula 

as of specific importance, in all the Actinocrinid@, he described 

in that work. 

The radial series furnished the characters for the determin- 

ation of species no less important than the arm formula. In 

some species the first secondary radials are axillary, and in 

other species the second secondary radials are axillary. No 

two specimens possessing these characters can belong to the 

same species. It will be seen at once that the specimen hav- 

ing two secondary radials will have ten more radial plates 

within the calyx than the specimen having only one secondary 

radial, and a further examination will disclose the fact that 

the interradial areas are correspondingly different and the 

plates different in number or in size. The first tertiary radials 

may bear arms or they may be axillary, and the second tertiary 

radials may bear arms or they may be axillary, but no 

two specimens can belong to the same species, if they differ 

in these respects. That is, if one specimen has a single teritary 

radial and another has two teritary radials they cannot belong 

to the same species. And, again, while the number of arms 

in two species may be the same, yet the radial series will be 

entirely different; for example, one specimen may have three 

arms in each of four rays and four arms in the other making 
r 



24 

sixteen arms, and another may have three arms in each-ef two 

rays, and four arms in each of two rays, and two arms in the 

other, making: sixteen arms. In such case the two specimens 

will belong to different species. It will be apparent that the 

changes, in the latter respect, may be very numerous in spec- 

imens having sixteen or more arms, and we find, in fact, that 

such is the case. It will be seen that these changes alone will 

provide for more species than have been described. -These are 

therefore, fundamental variations. The general ferm, however, 

inay be taken into consideration, and the regular_and azygous 

areas dependent thereon as controlling the form, and also the 

surface ornamentation, especially where it includes the presence 

or absence of radial ridges, and these particulars may -be of 

specifi: importance... But -to place these species in a family 

distinct from the Actinocrinide is without any warrant so far 

as any learning has extended. 

AGARICOCRINUS. ADAMSENSIS, Nh. sp. 

Plate I, Fig. 7, azygous side view; Fig. 8, summit view; ig 

9, basal view. 

Species medium or above medium size. Calyx nearly flat, 

though slightly convex about the basals and first radials. Out- 

line subpentagonal. Plates thick, more or less convex, and 

part of them subspinous. Arm openings directed rather below 

1 horizontal line. | toes 
~ Basals form an hexagonal disc, very little wider than the 

diameter of the column, that contains a hemispherical depress- 
Sion for the attachment of the’¢olumn. Columnar canal quite 
small.- The first primary radials are large. rather wider than 
Jong; three hexagonal and two heptagonal. All of them are 
sculptured so’as to be pyramidal or subspinous. the apices ex- 
tending below the basals, so that a specimen laid upon a ‘table 
will rest upon these plates and the point of the first azygous 

plate. Second’ primary radials short, quadrangular, four or five 

times as wide as long. Third primary radials about one-half 

larger than the second, pentagonal, axillary, and in three of 

the rays support on each upper sloping side two secondary 

radials, which gives to each of these rays two arms. On the 

distal side of each third primary radial adjoining the azygous 
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area, there are two secondary radials, and on, the proximal 

side a single secondary radial, which is axillary and supports 

upon the distal superior sloping side a single tertiary radial, 

and on the proximal side two tertiary radials which gives to 

each of these rays three arms. There are, therefore, in this 

species twelve arms. The last tertiary and secondary radial in 

each series is thicker and more convex than the adjoining 

plates, and the ambulacral openings are in part exposed in a 

basal view. 

In one of the regular interradial areas there are only two 

plates, in eaca of the other three regular interradial areas 

there are three plates. The first one rests between the super- 

ior Sloping sides of the first primary radials and extends up 

between the first secondary radials. It is followed by one nar- 

row elongated plate in one of the areas and by two narrow 

elongated plates in the other areas that connect with two plates 

belonging to the vault. The first azygous plate is in line with 

the first primary radials, about as large and heptagonal. It is 

followed by three plates in the second range, which are sub- 

equal in size, and each wider than long. In the third range 

there is a single plate that separates the tertiary radials and 

extends to the top of the calyx, where it is truncated the full 

width and unites with a single plate belonging to the vault. 

The vault is moderately convex and is covered with large, 

convex, polygonal plates and a very large heptagonal central 

plate that supports a long, robust, conical spine. The spine 

commences to rise at the sutures of the seven adjoining plates. 

There is no indication of an azygous orifice, but the sutures 

between some of the plates on the azygous side of the central 

Spine are obscure and possibly the orfice was covered with valvular 

plates, which have fallen back in place so as to absolutely 

close it without preserving the sutures. But in any event the 

orifice must have been very small. 

This is a peculiar species, probably more nearly related to 

A. hodgsoni than to any other heretofore described. It does not 

need any comparison, however, with that species to distinguish 

it. 

Found by C. S. Hodgson in the Burlington Group, in Adams 

county, Llinois, and now in the collection of S. A. Miller. 
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ACTINOCRINUS PALLUBRUM, N. Sp. 

Plate I, Fig. 25, basal view; Fig. 26, summit view; Fig. 27, 

azygous side. 

Species medium size, somewhat lenticular, though the calyx 

is larger than the vault. Calyx basin-shaped, two and a half 

times as wide as high. No radial ridges. Plates thick, tumid 

and sculptured, so as to be more or less pyramidal. Ambula- 

cral openings directed upward and not visible in a basal view. 

Basals form an hexagonal disc with slight re-entering angles, 

having an hemispherical depression for the attachment of the 

column, and a diameter about one-half more than the diameter 

of the column. First primary radials rather larger than any 

other plates, in the body, three hexagonal and two heptagonal. 

Second primary radials about two-thirds as large as the first 

and hexagonal. Third primary radials about the size of the 

second, pentagonal, axillary, and support on each upper slop- 

ing side a single secondary radial, about the size of a third 

primary radial, which is axillary and bears upon each upper 

sloping side a single tertiary radial, which arrangement gives 

to this species twenty arms and twenty ambulacral openings 

to the vault. 

All of the interradial and intersecondary radial areas connect 

with the vault. In the regular interradial areas there is one 

plate in the first range, two in the second, two in the third, 

and, in some of the areas, one in the fourth range that con- 

nects with the plates of the vault. In other cases there are 

two plates in the fourth range. There are, therefore, six plates 

in some of the regular areas, and seven plates in other areas. 

There is a single plate in each intersecondary radial area, and 

it connects with the plates of the vault. In the azygous area 

there are fifteen plates. The first plate is in line with the first 

primary radials, and nearly as large. It is followed by three 

plates in the second range and four plates in the third range, 

one of which extends as high as the top of the fourth range. 

In the fourth range there are two plates, and two in the fifth 

range, and two in the sixth range, both of which connect with 

the plates of the vault. 

The vault is only moderately convex, and is covered with 

numerous small, polygonal plates. The smaller plates are con- 

vex and the larger ones subspinous. 
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The proboscis is small and central. No ovarian pores can 

be detected in our specimen, and hence it is probable that they 

opened through the first plates of the free arms. 

This species is distinguished by its general form, peculiar 

vault, interradial, azygous and intersecondary areas. Though 

eighteen species have been heretofore described from the Bur- 

lington Group, bearing twenty arms, none of them have any 

near affinity with this species. 

Found by F. A. Sampson, in the Burlington Group, at Se- 

dalia, Missouri, and now in his collection. 

AMPHORACRINUS SAMPSONI, n. sp. 

Plate I, Fig. 28, azygous view; Fig. 29, opposite side. 

Species varying from medium to large size. We have a 

Specimen one-half larger than the one illustrated. Calyx bowl- 

shaped, subpentagonal, about as high as wide. Radial ridges 

distinct and subangular. Interradial areas very wide between 

the arms, where they unite with the plates of the vault. Plates 

depressed convex, but none of our specimens preserve the sur- 

face ornamentation, if it was ornamented. Column round and 

small. 

Basals form a shallow hexagonal cup, about two and a half 

times as wide as the diameter of the column, and bearing a 

slightly concave depression for the attachment of the column. 

First primary radials are the largest plates in the calyx; they 

differ somewhat in size, and each one is about as long as wide, 

three hexagonal and two heptagonal. Second primay radials 

differ in size from about one-half to three-fourths as large as 

the first. They are hexagonal and nearly as long as wide. 

Third primary radials are much smaller than the second, pen- 

tagonal, axillary, and support on each superior sloping side 

two secondary radials, which arrangement gives to this species 

ten arms. 

There are six regular interradials in each area. The first 

one is as large as a second primary radial. It is followed by 

two plates in the second range and three in the third, which 

unite with the plates of the vault. There is a small plate in 

each intersecondary radial area that unites with the plates of 

the vault. The plates in the azygous area are numerous, and 
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are not disposed in ranges, but the plates on the sides are 

longer and larger than those more central. The first plate is 

in line with the first primary radials, though somewhat smaller. 

It is followed by three plates in the second range, the middle 

one being much the smallest. There are five plates in the 

third range, but the one on each side extends up two ranges 

higher than the three middle ones do, or there may be said to 

be as many as ten small plates over the central part of this 

area before they get as high as the two lateral plates in the 

third range. The azygous area is very wide in the superior 

part, and the small plates graduate into those of the vault so 

that no definite line can be drawn between them. As near as 

we can judge. however, there should be credited to the calyx, 

in this area, about forty plates. The two arms in each radial 

series are close together on each side of the azygous area, 

while the area is wide, somewhat bulged, and covered with 

small, irregularly disposed plates. 

The vault is unknown. The species is far removed from all 

heretofore described. 

Found by F. A. Sampson, in whose honor we have proposed 

the specific name, in the Chouteau limestone, at Sedalia, Mis- 

souri, and now in his collection. 

Famity POTERIOCRINIDA. 

BARYCRINUS NEGLECTUS, Nn. Sp. 

Plate IJ, Fig. 10, azygous view; Fig. 11, opposite view; Fig. 12, 

side view. Specimen slightly compressed. 

Species medium size. Calyx obconoidal. Height nearly 

equal to the greater diameter. Surface granular. Deep, longi- 

tudinal depressions between the subradials, and round, deep 

pits at the angles between the subradials and radials. Column 

round. 

Basals longer than wide and forming a cup more than one- 

third the length of the calyx. Subradials longer than wide, 

by reason of the longitudinal pits, they are contracted in the 

middle; four hexagonal and one heptagonal. First radials 

wider than long, deeply pitted at the inferior angles, and trun- 

cated about three-fourths of the width above for the first arm 

plates, or second radials, from which they are separated by a 
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gaping suture. The second radials or first arm plates appear 

to be attached to the vault but they are followed by two rounded 

plates and these by an axillary plate. If these four plates 

are attached to the vault and the arms do not become free 

until they bifurcate, then this is a very remarkable species. 

The five radial series bifurcate on the fourth plate above the 

gaping suture and it is very clear that the arms are then free. 

Above this part our specimen does not preserve any char- 

acters. 

The azygous area is also peculiar. The first plate is large 

and protuberant. It truncates a subradial broadly and slightly 

truncates another and reaches higher than the adjacent first 

radials, where it has two superior sloping sides and supports 

on each a series of rounded plates, that look externally like 

arm plates but of course they form part of the vault. 

This species is distinguished by its form, radial system, and 

hexagonal first azygous plate. The calyx is like that of a 

Poleriocrinus and the pits and azygous area and plates link it 

with Barycrinus. It can not be mistaken for any other species 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 

now in the collection of Wm. F. E. Gurley. 

POTERIOCRINUS ALBERSI, n. Sp. 

Plate II, Fig. 15, azygous side magnified two diameters; Fig. 16, 

opposite view, two diameters; Fig. 17, basal view. The 

specimen is slightly compressed. 

Species small; plates covex, angular, rough. Calyx saucer- 

Shaped, about two and a half times as wide as high; plates 

convex, surface granular. 

Basals hidden, or nearly so, by the column. Subradials as 

long as wide and form with the basals a low cup. First radials 

one-half wider than long, pentagonal, highly convex toward 

the superior central part, truncated the entire width above and 

separated from the second radials by a gaping suture. Second 

radials about as long as wide, constricted and angular in the 

middle, axillary and support upon the upper sloping sides the 

free arms. The arms do not bifurcate. There are, therefore, 

ten arms in this species. The arms are long and composed of 
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a single series of long cuneiform plates that alternately pro- 

ject for the support of coarse pinnules. The arms, therefore, 

have quite a rough aspect. 

The azygous plates are alternately arranged. The first one 

is pentagonal, rests between the superior sides of two subra- 

dials and below the first radial on the right and abuts against 

the second and third plates. The second azygous plate trun- 

cates a Subradial and abuts the first radial on the left and the 

first and third azygous plates on the right. The third azygous 

plate truncates an angle on the first plate and separates the 

first radial on the right from the second azygous plate, Above 

these the alternate arrangement is continued as far as the area 

is exposed in either of our specimens. 

This species is distinguished by its saucer-shaped calyx, con- 

vex and tumid plates and ten rough arms composed of long 

cuneiform plates. It is one of the kind that has been referred 

to Scaphiocrinus, on account of the arm structure, but it does 

not agree with that genus, in the structure of the azygous 

area, but on the contrary is, in that respect, a Poteriocrinus 

to which genus we refer it. It will not be mistaken for any 

other species. 

Found by the late Wm. McAdams, in the Kaskaskia Group, 

in Monroe county, Illinois, and now in the collection of Wm 

KF. KE. Gurley. The specific name is intended as a compliment 

to the artist and palzeontologist who made the illustrations for 

this Bulletin. 

POTERIOCRINUS LAUTUS, N. sp. 

Plate II, Fig. 18, azygous side; Fig. 19, opposite view. 

Species medium size. Plates angular, convex, rough. Calyx 

saucer-shaped, more than three times as wide as high. Surface 

granular. 

Basals hidden or nearly so by the column. Subradials about 

as long as wide and forming a pentagonal disc very slightly 

saucer-shaped. First radials twice as wide as long, pentagonal, 

flattened centrally, truncated the entire width above and sep- 

arated from the second radials or brachials by a gaping suture. 

Second radials wider than long, constricted in the middle and 

in four of the rays axillary, pentagonal and have steep upper 

sloping sides for the free arms. The arms are composed of 
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cuneiform projecting plates. In the ray on the right of the 

azygous area the arms bifurcate on the fifth plate and the 

branch adjoining the azygous area does not bifurcate again, 

but the next one bifurcates on the ninth plate. The distal ray 

bifurcates on the seventh plate and the proximal one does not 

bifurcate. In other words, in this ray, one distal ray bifur- 

cates and the cther does not, and one proximal ray bifurcates 

and the other does not, which is an unusual method. In the 

other three lateral rays the arms bifurcate on the sixth plate 

and the distal arms bifurcate on the sixth, seventh and eighth 

plates and the proximal arms do not bifurcate. This arrange- 

ment gives to each of these four rays six arms. In the ray 

opposite the azygous area the only bifurcation takes place on 

the fifth plate, which gives to it two arms. There are, there- 

fore, thirty-eight arms in this species. 

The first azygous plate rests on the sloping side of a subra- 

dial and slightly truncates another below the first radial on the 

right, and abuts the second and third azygous plates. The 

second plate truncates a subradial and abuts the first radial on 

the left and extends above the gaping suture. The third plate 

- truncates the first and extends nearly as high as the first arm 

plate. Above these the plates are alternate as far as disclosed. 

This species is distinguished by its low calyx, thirty-eight 

arms and rough angular aspect. Itis one of the kind that has 

been referred to Scaphiocrinus on account of the rough arms, 

but it does not agree with that genus, in the structure of the 

azygous area, but agrees with Poteriocrinus, to which genus we 

refer it. We think it is not a Zeacrinus with which it has 

some affinity. It cannot be mistaken for any other species. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of F. A. Sampson. 

POTERIOCRINUS NEGLECTUS, Nn. Sp. 

Plate IV, Fig. 3, side view, azygous area on the right; Fig. 4, 
side view, azygous areu on the left; Fig. 5, azygous 

side; the specimen is laterally compressed, 
as shown by the illustrations. 

Species medium or below medium size, constricted above the 

first radials. Calyx short, cup-shaped. Plates slightly convex; 

sutures distinct; surface granular. Column quite small. 
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Basals small but extending beyond the column and forming 

a low cup that is visible in a side view. Subradials rather large 

and about as wide as high. First radials a little wider than 

long, pentagonal, truncated the entire width above and _ sepa- 

rated from the second radials or brachials by a slightly gaping 

suture. A single, elongated brachial or second radial, rounded 

and contracted in the middle, and. axillary, in four of the rays, 

supports upon its upper sloping sides the free arms. In the 

ray on the right of the azygous area the first brachial or sec- 

ond radial is a subquadrate plate that supports the second - 

brachial or third radial, which is rounded, and axillary, and 

supports upon its upper sloping sides the free arms. The arms 

are long, slender, and fit compactly together and are composed 

of a single series of cuneiform plates. The arms do not bifur- 

cate and there are, therefore, only ten arms in this species. 

Pinnules are not large and are arranged on the inner part of the 

arms so as not to prevent the arms from fitting compactly to- 

gether. 

The azygous plates alternate, as is usual in this genus The 

first plate is the largest, which is an unusual feature, and rests 

upon the upper sloping sides of two subradials, separates the 

first radial on the right from the second azygous plate and is 

truncated above by the third azygous plate. The second plate 

is somewhat smaller than the first, hexagonal and only slightly 

truncates a subradial. It abuts upon the first radial and part 

of the second radial or brachial on the left. Above it the 

plates alternate and become rapidly smaller. 

This species is distinguished by its general form, slender 

arms, and by having a single brachial in four of the rays and 

two brachials in the ray on the right of the azygous area. 

This last feature shows that Poteriocrinus cannot be divided 

into subgenera based on the presence of one or two brachials 

in the rays. 

Found in the Keokuk Group, at Boonville, Missouri, and now 

in the collection of Wm. F.. E. Gurley. 
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POTERIOCRINUS ARRECTARIUS, Nn. sp. 

Plate IV, Fig. 6, azygous side view, showing part of the proboscis. 

Species medium size and not constricted above the calyx. 

Calyx obconoidal. Sutures distinct. Surface smooth or finely 

granular. . 

Basals partly broken away from our specimen, but enough is 

preserved to show that they form an obconoidal cup. Sub- 

radials large and longer than wide. First radials nearly as 

long as wide, pentagonal, truncated the entire width above, and 

separated from the second radials or first brachials by a very 

slightly gaping suture. Second radials or first brachials sub- 

quadrate, as long as wide and slightly constricted in the mid- 

dle. Third radials or second brachials a little shorter than the 

first, very slightly constricted in the middle, axillary, and sup- 

port upon the upper sloping sides the free arms. The arms 

do not bifurcate and there are, therefore, ten arms in this spe- 

cies. The arms are long, slender, aud composed of a single 

series of cuneiform plates that bear small pinnules. The pin- 

nules are from the inside of the arms so as to allow the arms 

to come together. | 

The azygous plates alternate, as is usual in this genus. The 

first plate is the largest and rests upon the upper sloping sides 

of two subradials, separates the first radial on the right from 

the second azygous plate and is truncated on top by the third 

azygous plate. The second plate is somewhat smaller than the 

first, hexagonal, and only slightly truncates a subradial. The 

azygous area above these plates is wide and terminates in a 

wide and long proboscis that, in our specimen, extends beyond 

the parts of the arms which are preserved and appears to have 

extended beyond the tips of the arms. The proboscis is fluted 

and punctured with longitudinal rows of pores between the 

longitudinal series of plates of which it is composed. 

This species is distinguished by its general form, structure 

of the arms and character of the proboscis. 

Found by the late Wm. McAdams in the St. Louis Group, at 

Alton, Illinois, and now in the collection of Wm. F.. E. Gurley. 
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POTERIOCRINUS LABYRINTHICUS, S. A. Miller. 

Plate IV, Fig. 7, azygous view. 

[Cyathocrinus labyrinthicus, S. A. Miller, 1891. Advance 

sheets of the 17th report of the Geology and Natural History 

of Indiana, page 48, and final report, page 659, plate XII, figs. 

11 to 14. | 

Though several specimens of this species had béen collected 

at the time it was: described, none of them fully exposed the 

azygous area. They showed the azygous plate truncating a 

large subradial but the folding of the arms around the calyx 

happened to cover the first azygous plate, which rests between 

the superior sloping sides of two subradials, and separates the 

first radial on the right from the second azygous plate and is 

truncated above by the third azygous plate, which shows that 

it is a Polervocrinus. The second plate is large and broadly 

truncates a subradial and was supposed at the time of the 

description of the species to be the first azygous plate which 

caused the species to be erroneously referred to Cyathocrinus. 

The position of the first and second azygous plates and the 

alternate arrangement of the succeeding plates show very 

clearly that it is a Poteriocrinus. Several specimens showing 

thls fact are in the collection of S. A. Miller, but received by 

him after the species had been described and illustrated. The 

Specimen now illustrated is from the same exposure of the 

Keokuk Group, at Boonville, Missouri, and is now in the col- 

lection of Wm. F. E.. Gurley. 

SCAPHIOCRINUS NOTATUS, Nn. Sp. 

Plate If, Fig. 25, azygous view; Fig. 26, opposite side of same 
specimen, which is slightly compressed. 

The specimen illustrated is compressed so as to appear 

about one-fifth wider than it really is. The species is above 

medium size. Calyx short, about twice as wide as high, de- 

pressed angular between the first and second radials, so as to 

give a pentagonal outline. 

Column small, round, although broken away from the specimen 

figured and the small basal plates have been carried away with it, 

as the angles between the plates shown in fig. 25 indicate. Subradi- 

als evidently larger than the basals, four hexagonal and one hep- 

tagonal. The lateral sides gradually expand. First radials nearly 
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twice as large as the subradials, about twice as wide as high, 

pentagonal, truncated the entire width above, convex toward 

the superior central part, and separated externally from the 

second radials by a gaping suture. Second radials larger than 

the first, twice or more than twice as wide as high, longitud- 

inally angular in the central part, pentagonal, and in three of 

the rays support upon each upper sloping side a robust arm. In 

the ray adjoining the azygous area, on the right, the distal side 

of the second radial bears a single arm and the proximal side 

bears a secondary radial, which is axillary, and supports upon 

eich upper sloping side a free arm; and the ray adjoining the 

azygous area on the left, bears, on the vroximal side of the 

second radial, a single arm, and on the distal side a secondary 

radial that is axillary, and supports an arm on each upper 

sloping side, which arrangement gives to each of these rays 

three arms, There are, therefore, twelve arms in this species 

The arms are robust, and in the lower pait composed of 

quadrangular plates with transverse sutures, which graduate 

into cuneiform plates in the upward extension of the arms. Hach 

plate supports upon the thicker end a coarse, strong pinnule, 

and in the middle part a small node, which form a row of 

nodes on each arm, that gives it a somewhat rough aspect. 

There is only one azygous plate. It truncates the larger 

subradial, separates the first radials but does not extend as 

high as the second radials, which unite over the top of it. 

The single azygous plate is, therefore, enclosed within the side 

of the calyx in the same manner that it is in Graphiocrinus. 

If this species had no subradials, we would refer it to 

Graphiocrinus, notwithstanding it has twelve arms; but as no 

species having subradials can be congeneric with one not hav- 

ing them, we have no hesitation in saying, that it is not a 

Graphiocrimus. And here we may say, that after having ex- 

amined definitions and illustrations of all the species found in 

this country, that have been referred to Graphiocrinus, by 

different authors, we are fully convinced that the genus has 

not been found in America. 

When Prof. James Hall founded the genus Scaphiocrinus, 

in the Geology of Iowa, Vol. I, p. 551, and described the type, 

Scaphiocrinus simplex, he very clearly distinguished it from 
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Graphiocrinus. The species here described is distinguished 

from Scaphiocrinus simplex, by having twelve arms instead of 

ten, which is a good specific distinction but not of generic 

importance. It is distinguished again from S. simplex, which 

has six azygous plates or more, that rise above the calyx, by 

having only one azygous plate confined between the plates of 

the calyx. This may be of generic importance, but we are 

not willing to found a new genus upon differences of doubtful 

importance, when they are known to belong to only a single 

species. In each case the first azygous plate truncates a sub- 

radial and the difference consists, in the additional plates, 

that separate the second radials and first arm plates, in one 

species, that do not exist in the other. We prefer, at present, 

to regard this as of specific importance only. The distinction 

made by Prof. Hall between Scaphiocrinus and Poteriocrinus is 

a good one and all the species he referred to Scaphiocrinus 

properly belong there, as well as some that others have de- 

fined. None of them belong to Graphiocrinus. 

Found in the Kinderhook Group, at LeGrand, Iowa, and 

now in the collection of Wm. F’. E. Gurley. 

FAMILY AGASSIZOCRINIDA. 

AGASSIZOCRINUS OVALIS, n. sp. 

Plate II, Fig. 13, an entire specimen viewed opposite to azygous 

area; Fig. 14, azygous side, of another calyx. 

Species large, contracted at the top of the calyx. Calyx 

somewhat obovoid; surface smooth; sutures distinct. No evi- 

dence of a column. Height and greatest diameter subequal. 

Basal plates small and forming a low cup with a subacute 

point below and having upper sutures slightly concave for the 

reception of the subradials. Subradials longer than wide, 

' showing expanding to the superior lateral angles, and each of 

them gently rounded. First radials pentagonal, akout one- 

half wider than high, and curving inward, so that the great- 

est diameter of the calyx is but little above the inferior angle. 

They are truncated the entire width above and separated from 

each second radial by a gaping suture. Second radials small- 

er than the first, curve gently inward and are slightly con- 
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tracted on the sides. Each one is axillary and supports on 

each upper sloping side a free arm giving to the species ten 

arms. The arms are long subfusiform, and composed of a 

single series of short plates with transverse sutures above 

the first plate. 

Azygous plates three. The first one is subquadrate, except 

being slightly truncated at one angle by the third plate, it, 

therefore, has five sides. It is not as large as a first radial 

and rests between the superior sides of two subradials and 

below the first radial on the right and supports on its two 

upper sides the second and third azygous plates. The second 

azygous plate is smaller than the first, truncates a subradial 

and abuts a first radial on the left. The third azygous plate 

is smaller than the second, truncates the first and separates 

the second from the first radial en the right. 

This species is distinguished by its general form, small 

basals and azygous plates. 

Found by the late Wm. McAdams, in the Kaskaskia Group, 

Randolph county, Ulinois, and now in the collection of Wm. 

F’. KE. Gurley, 

FamMILy RHODOCRINID AS. 

RHODOCRINUS BLAIRI, nN. Sp. 

Pamiewld.221g--20. basal ciew.. Mig, 21, azygous side; Fig. 22, 

opposite side; Fig. 23, summit view. Hach of these 

views is magnified two diameters, and they 

are all taken from the same specimen. 

Species small, much below medium size. Calyx bowl-shaped, 

Subpentagonal in transverse section; radial ridges moderately 

well defined; plates convex. Basal cavity very deep. Column 

small, canal minute. 

Basals form a cone within the calyx, into which the end of 

the column is inserted. Subradials the largest plates in the 

body, very convex, as long as wide, one octagonal, the others 

heptagonal. They are abruptly -bent and rounded in the mid- 

dle, the lower part forming part of the funnel-shaped columnar 

cavity and the upper part curving as abruptly upward. First 

primary radials about half or two-thirds as large as the sub- 

radials, two hexagonal and three heptagonal. Second primary 



38 

radials less than one-fourth as large as the first, a little wider 

than long, quadrangular. Third primary radials about the size 

of the second, pentagonal, axillary, and support upon each uy; - 

per sloping side a single secondary radial, which gives to the 

species ten ambulacral openings to the vault. 

The first interradial truncates a subradial in the azygous 

area, and in three of the regular interradial areas in the other 

interradial area two plates truncate a subradial, which makes 

it octagonal, as above stated. The first plate in the azygous 

area is, however, larger than the first plate in either of the 

regular areas. In three of the regular interradial areas there 

are two plates in the second range, and in the other area there 

are three, and in the third range three plates in two of the 

areas and two in each of the other two areas. The plates in 

each of these areas graduate into the plates of the vault, so 

there is no distinct line of separation between the plates of the ° 

calyx and those of the vault. In the azygous area there are 

three plates in the second range, the middle one of which abuts 

upon the azygous oritice, which is placed midway between the 

ambulacral openings at the top of the calyx, where it is sur- 

rounded by seven plates. 

The vault is slightly convex toward the center and corres- 

pondingly depressed in the interradial areas at the margin. If 

is covered by numerous small, polygonal, convex plates. 

This is a very strongly marked species and it is wholly un- 

necessary to compare it with any other, though it is very 

clearly a Rhodocrinus. 

Found by R. A. Blair, in whose honor we have proposed the 

specific name, in the Chouteau limestone, at Sedalia, Missouri, 

and now in the collection of S. A. Miller. 

Faminy CYATHOCRINID. 

CYATHOCRINUS CHOUTEAUENSIS, Miller: and Gurley. 

Plate II, Fig. 24, view opposite the azygous area of a small 

specimen magnified two diameters. 

[Cyathocrinus chouteauensis, Miller and Gurley, Bull. No. 7 

of Ill St. Mus: p. 68) pl. 1V ie 16, Dea ia 

We have a specimen that we suppose belongs to this species, 

but it is only about one-fourth as large as the type, and we 
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have illustrated it, because it has a pentagonal column and 

the column was not preserved in the type. It will be observed 

that it is magnified two diameters, without being as large as 

the type, which was illustrated natural size. The arms appear 

t>» have been composed of longer plates than those belonging 

to the type and some other minor differences may be observed, 

but there is such a striking resemblance between the two, that 

we think they belong to the same species. If correct the 

Species was quite variable, in size, and possessed a small pen- 

tigonal column. 

Found by R. A. Blair in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

CYATHOCRINUS BLAIRI, Miller. and Gurley. 

This species was described and illustrated in Bulletin No. 7 

of the Ill. St. Mus. p..67; pl. LV. figs. 11 to 15, and in Bulletin 

No. 8 p. 50, pl. Ill, figs. 21 (and 22. Some doubt was ex- 

pressed as to the generic reference, and, probably, we should 

have compared it, in the bulletin last mentioned, with Alespilo- 

crinus of De Koninck and LeHon. But Mespilocrinus as defined 

and illustrated has only three basal plates and Cyathocrinus 

blairt has five, which must separate them generically. Above 

the basal plates Cyathocrinus blairi substantially agrees with 

Mespilocrinus, and, if it possessed only three basal plates, we 

would refer it to Mespilocrinus. The general accuracy of De 

Koninck, in scientific matters, and the fact that we have never 

found him inaccurate in stating the structure of a crinoid, 

leaves no doubt in our minds that MWespilocr nus has only three 

basal plates. Two species of AMespilocrinus have been described, 

from the Burlington Group of this country, by Prof. James 

Hall. They are distinct species and are undoubted JA/espilo- 

c was, if he was not mistaken in the number of basal plates, 

which we have no right to assume. Possibly, the small speci- 

men figured, in Bulletin No. 7, may be distinct from the type 

of Cyathocrinus blairt and if so a new genus may very well be 

founded for their reception, but the genus would belong to 

the family Cyathocrinide and not t» the Jch'hyocrinida, where 

we refer Lecanocrinus and Mespilocrinus. 
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Famity DOLATOCRINID AS. 

DOLATOCRINUS. DISPAK,, Jl. Sip: 

Plate IT, Fig. 27, side view; Fig. 28, basal view;, Fig. 29, sum 

mit view. 

Species below medium size. Jalyx low, somewhat bow!- 

shaped, gradually expanding from a truncated base to the free 

warms, without constriction. Radial ridges sharply angular and 

bear a sharp node, at the middle of each plate. There is also 

a sharp node on each interradial and a few obscure radiating 

Lnes. The primary radials bear no radiating lines. Column 

round and contains a large cinque foil canal. | 

Basal dise pentagonal, one fourth wider that the diameter of 

the column, and contains the concavity into which the end of 

the column is inserted. First primary radials nearly as long 

as wide and each one bears a long central node, on the points 

of which the calyx will rest. Second primary radials wider 

than long, quadrangular. Third primary radials smaller than 

the second, pentagonal, axillary, and, in the ray on the right 

of the azygous area, support on the distal side two secondary 

radials and on the proximal side a single secondary radial, 

that is axillary, and supports on each upper side a single ter- 

tiary radial, and, in the ray on the left of the azygous area, 

supports on the proximal side two secondary radials and on 

the distal side a single secondary radial that is axillary, and 

supports upon each upper side a single tertiary radial, which 

gives to each of these rays three arms. In each lateral ray, 

the third primary radial supports on each upper side a single 

secondary radial. which is axillary and supports on each upper 

side a tertiary radial which arrangement gives to each of these 

two rays four arms. In the ray opposite the azygous area the 

third primary radial bears upon each upper side two secondary 

radials which gives to this ray two arms. There are, there- 

fore, sixteen arms in this species. The arm formula is 3+4+ 

2+4+3. 

The azygous area is substantially like the other areas. The 

first interradials are the largest plates in the calyx, have 

eleven sides, and are followed by three plates in the second 

range that unite with the plates of the vault. 
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The vault-is only moderately elevated, but the radial ridges 

are sharply elevated over the ambulacral canals. The azygous 

orifice is at the top of a central, short elevation. The plates 

bear small nodes. The sutures between the plates are not dis 

tinct in our specimen, and for that reason are not shown in 

the illustrations. Ovarian apertures small and at the base of 

the free arms. One on each side of each pair of arms or six- 

tecn in all. 

This species is distinguished from all other sixteen-armed 

species by its general form and surface ornamentation, and 

also by the plates in- the interradial’areas,. and by the arm 

formula. | 

Found by J. F. Hammell in the Humilton Group, near Charles- 

town, Indiana, and now in the collection of Wm. F.. EK. Gurley. 

DOLATOCRINUS PRECIOSUS, n. sp. 

Mate 1h Fig- 30, basal view; Fig. 31; summit view; «Fig: 32, 
| view opposile azygous areca. 

Species above medium size and very handsomely ornamented. 

Calyx broadly truncated at the base, and constricted below the 

arms. Radial ridges delicate, with sharp elongated nodes at 

the central part of the plates. Surface marked by radiating 

lines of sharp nodes, which are longitudinal, in the upper part 

of the interradial areas. In some cases the nodes coalesce so 

as to form lines. The column is round and medium Size. 

Basal plates form a hollow cone within the cavity of the 

calyx, which is filled with the end of the column so as to 
leave a pentagonal disc, at the surface, only a little wider than 

the diameter of the column. First primary radials nearly as 

long as wide and subequal in size. Second primary radials 

large, quadrangular, and about as long as wide. Third primary 

radials expand to the superior lateral angles. They are larger 

than the second, pentagonal, axillary, and in the ray on the 

right: of the azygous area and in the left lateral ray, as seen 

by looking at the vault, bear upon each upper sloping side a 

single secondary radial, which is axillary and bears upon each 

upper side two tertiary radials, which gives to each of these 

rays four arms. In the ray on the left of the azygous area, 
and in the right lateral ray, the third primary radials bear 

—6. 
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upon each superior sloping side three secondary radials, which 

gives to each of these rays two arms. In the ray opposite the 

azygous area the third primary radial bears upon one upper 

sloping side a single secondary radial, which is axillary, and 

supports upon each upper side two tertiary radials, and upon 

the other three secondary radials, which gives to this ray two 

arms. There are, therefore, fifteen arms in this species. 

The azygous area is very much like the other interradial 

areas. The first interradials are large and have nine sides 

and are truncated above by the second interradials. The sec- 

ond interradials are about one-third as large as the first, and 

are followed in the third range by a somewhat smaller plate 

that unites with two elongated plates belonging to the vault. 

The vauit is slightly convex, and correspondingly depressed 

in the interradial areas toward the margin. It is covered by 

two circles of plates and a few intercalated ones, the surface 

of which is beautifully ornamented with coarse granules and 

delicate nodes. It bears a subcentral azygous orifice slightly 

elevated above the rest of the vault, and which appears to be 

about complete in the specimen illustrated. There are small 

ovarian apertures passing through the plates forming part of 

the covering of the ambulacral canals near the base of the 

arms. One on each side of each pair of arms and one on each 

side of the single arm, which gives to this species sixteen 

ovarian apertures. 

This species most resembles D. charlestownensis. In that 

species the arm formula is 3+4+8+2+3, while in this species 

it is 4+2-+8+4+2. The arms are so arranged in that species 

that the ray on each side of the azygous area has three arms, 

while in this, one has two arms and the other four. The pro- 

portional size of the plates and the surface ornamentation also 

differ and there are other minor differences. The arm formu- 

las, however, are sufficient to readily distinguish the species 

at all times, and such differences are always of specific im- 

portance. 

Found by Geo. K. Greene in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 
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DOLATOCRINUS BASILICUS, n. sp 

Plate IIT. ig. 1, basal view; Fig. 2, summit view; Fig. 3, side view. 

Species large and very much like Dolatocrinus imdianensis. 

Calyx subcylindrical, very broadly truncated, and constricted 

below the ambulacral openings. Radial ridges small, angular, 

central nodes elongated. Radiating lines from the central part 

of each plate numerous. Column round and having a large 

cinque foil columnar canal. 

Basal plates form a pentagonal disc about one-third wider 

than the diameter of the column and having an hemispherical 

depression for the attachment of the column. [first primary 

radials from one-third to one half wider than long and subequal 

in size. Second primary radials about one-half wider than long, 

quadrangular. Third primary radials expand slightly to the 

superior lateral angles. They are from one-half wider to 

twice as wide as long, pentagonal, axillary, and, in the rays 

on each side of the azygous area and in the ray opposite the 

azygous area bear upon eacl superior sloping side a single 

secondary radial, which is axillary and bears upon each upper 

sloping side two tertiary radials, which gives to each of these 

rays four arms. In one of the lateral rays the third primary 

radial bears upon one superior sloping side three secondary 

radials, and upon the other a single secondary radial, which is 

axillary and bears upon each upper sloping side two tertiary 

radials. This ray, therefore, has three arms. in the other 

lateral ray the third primary radial bears upon each upper 

sloping side three secondary radials, that give to it two arms. 

There are, therefore, in this species, seventeen arms and sev- 

enteen ambulacral openings to the vault, all of which are di- 

rected upward. 

The azygous area is substantially like the other areas. The 

first interradials are the largest plates in the calyx, have nine 

sides and are broadly truncated above for the second interra- 

dials. The second interradials are about half as large as tl.e 

first, though somewhat unequal in size. The third interradials 

are less than half as large as the second, and are followed, in 

one of the areas, by two plates, in the fourth range, that unite 
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with two elongated plates belonging to the vault, and in each 

of the other areas by a single plate, in the fourth range, that 

unites with two clongated plates belonging to the vault. 

The vault is moderately convex, and covered with a few 

large polygonal plates. The azygous orifice is subcentral and 

slightly elevated above the surrounding convexity of the vault, 

as shown in the illustrations. The specimen is complete, ex- 

cept there may have been small plates that covered the orifice 

itself. The plates covering the vault are coarsely granular, 

and those over the junction of the ambulacral canals bear 

small nodes. There are two elongated plates in. each inter- 

radial area, and, within these, a: circle of seven plates sur- 

rounds the base of the elevation for the azygous orifice.- There 

are twenty ovarian pores situated close. to the ambulacral 

openings: one on each side of the double arm -openings and 

one on each side of the single arm openings. 

This species is distinguished from Dolatocrinus indianensis, 

which it most resembles, by having one more range of inter- 

radial plates in each area, and one more plate in each tertiary 

radial series, and one more plate in each three secondary ra- 

dial series. This arrangement lengthens the calyx correspond- 

ingly and adds to the radials in the calyx seventeen plates, 

and to the interradials six plates, as the fourth range, in one 

of the areas, contains two plates. Other differences in the two 

Species seem to us to be of minor importance, but these, taken 

together, are of specific value, as we understand the structure 

of crinoids, in this genus. 

Found. by Geo. K: Greene, in the Hamilton Group,» near 

_ Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. | | 

DOLATUCKINGUS, LYON fs): 

Plate ITE, Fig: 4, summil view; Fig. 5, basal view; Fig. 6 azy- 

Sh ES eee ae gous side vitw. a Aisa | 

- Species medium size. Calyx subhemispherical, broadly trun: 

cated and slightly constricted below the arms. Radial ridges 

small, angular nodes at the center of cach plate, sharp and 
elongated. Surface of each plate ornamented with numerous 

fine lines radiating from a sharp central node. ‘Column medium 

size, round and having a very large cinquefoil canal. 
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Basals form a pentagonal disc, full one-half wider than the 

diameter -of the column, and having an hemispherical depres- 

sion, for. the attachment:of the colomn, surrounded by a small 

rounded rim. First primary radials nearly as long as. wide 

and subequal in size. Second primary radials rather large, 

quadrangwar, and .nearly as long as wide. Third primary 

radials very little, if any, larger than the second, wider than 

long, pentagonal, axillary and in two of the lateral rays bear 

upon each upper sloping side three secondary radials which 

gives to each of these rays two arms. In the ray -on each 

side of the azygous area and in the ray opposite thereto, the 

third primary radial “supports, upon one upper sloping side 

three secondary radials, and upon the other a single secondary 

radial that is axillary” and supports upon each upper sloping 

side two tertiary radials, which arrangement gives to each of 

these rays three arms. There are, therefore, thirteen arms, 

in this spe acies. In the ray on the left of fie azygous area, 

it is the proximal side of the third primary radial, that bears 

the three secondary radials, and in the ray on the right it is 

the distal side that bears the three secondary radials. 

- The azygous area is substantially like the other interradial 

areas. The first interradials are the largest plates in the 

calyx, have nine sides, and are broadly truncated above for 

the second interradials. The second interradials are about or 

more than half as large as the first, and are followed by a 

single plate in the ‘third range full half as large as the second, 

which unites: with two elongated plates belonging to the vault. 

, he vault: is’ moderately convex, ~and correspondingly dle- 

pressed in ‘the interradial areas. toward the margin. It is 

covered with a few rather lar ge plates but the sutures are too 

indistinct | in our specimens for illustration. The plates are 

granular but most of the granules are eroded, on our Speci: 

mens, . so they are not shown in the illustration. Each. plate 

over ‘the junction, of the ambulacral canals bears a ‘strong cen 

ir al node. The aLyg ‘ous orifice is nearly central on the vault 

and’ elevated but little above it. There is an ovarian aperture 

on each side of each pair of ar ms and on each side of each single 

arm close to the. ambulacral openings. which’ gives to this 

species Sixteen ovarian apertures. ‘ 
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This is the first species of Dolatocrinus that has been de- 

scribed having thirteen arm openings to the vault and hence 

the arm formula alone will distinguish it from all other 

species. 

The specific name is in honor of the late Sydney 8S. Lyon, 

who established the’ genus. Found by Geo. K. Greene. in 

the Hamilton Group, near Charlestown, Indiana, and now in 

the collection of Wm. F.. E. Gurley. 

DOLATOCRINUS CISTULA, Nh. Sp. 

Plate IIl, Fig. 7, basal view; Fig. 8, summit view; Fig. 9, side 

view. 

Species medium size and handsomely sculptured. Calyx sub- 

hemispherical, slightly constricted below the arms and broadly 

truncated at the base. Radial ridges rather large and bearing 

sharp, elongated nodes. Surface of all the plates bear more 

or less elongated nodes, and there are a few radiating lines on 

the first interradials. Column round and having a large cinque 

foil canal. 

Basal plates form a pentagon one fourth wider than the 

diameter of the column, having an hemispherical depression 

or cavity for the insertion of the end of the column. First 

primary radials wider than long, and subequal in size. Second 

primary radials large, quadrangular and nearly as long as 

wide. Third primary radials rather larger than the second, 

pentagonal, axillary, and, in the ray on the right of the azy- 

gous area and in the left lateral ray, support on each upper 

sloping side a single secondary radial, which is axillary and 

bears upon each upper side two tertiary radials, which gives 

to each of these rays four arms. In the ray on the left of the 

azygous area and in the one on the right lateral side the third 

primary radials support on one upper sloping side three sec- 

ondary radials, and on the other a single secondary radial that 

is axillary and bears upon each upper side two tertiary radials, 

which gives to each of these rays three arms. It is the prox- 

imal ray adjoining the azygous area that bears the tertiary 

radials. In the ray opposite the azygous area the third primary 

radial -supports upon each upper sloping side three secondary 



47 

radials, which gives to this ray two arms. There are, there- 

fore, sixteen arms in this species. The arm formula is 4+3+ 

2+4+3. 

The azygous area is substantially like the others. The first 

interradials are the largest plates in the calyx, have nine sides 

and are broadly truncated for the second interradials. The 

second interradials are more than half as large as the first, 

and are followed by three plates in the third range, the middle 

one only abutting upon the third ones, while the lateral ones 

form part of the covering for the ambulacral channels. The 

third range unites with two elongated plates belonging to the 

vault. 

The vault is only slightly convex, and is covered with a few 

large nodose plates. The azygous orifice is at the summit of 

a Short elevation, at the central part of the vault. There are 

twenty small ovarian apertures. 

This species is distinguished from all other sixteen-armed 

species by ifs general form and surface ornamentation, and 

also from all of them by the arm formula. For’ example, the 

arm formula in D. celatus is 4+4+4+2-+2, in D. nodosus it is 

4+3+3+438+3, in D. salebrosus it is 44+38+2+3-+44, in D. ham- 

melli it is 44+8+8+438+8, and in D. arrosus it is 4+4+3+43-+2. 

Found by Geo. K. Greene in the Hamilton Group, near 

Charlestown, Ind., and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS ASPER, Nn. Sp. 

Plate I1I; Fig. 10, basal view; Fig. 11, summit view; Fig. 12, 

: azygus side view. 

Species medium or rather below medium size. Calyx sub- 

hemispherical, broadly truncated, and constricted below the 

arms. Radial ridges small, sharply angular, and bear a lon- 

gitudinal sharp node at the middle of each plate. Ridges ra- 

diate from a node at the center of each plate. Column round 

and bears a cinquefoil central canal. 

Basal plates form a hollow cone within the cavity of the 

calyx. The column fills the cone so that the diameter of the 

column is nearly equal to the diameter of the pentagonal basal 

disc. First primary radials nearly or quite as long as wide 
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and subequal in size... Second primary radials ‘quadrangular 

and nearly as long.as wide. Third primary” radials “expand 

very slightly and are about the size of the second primary 

radials. They are:pentagonal, axillary, and the ray-opposite 

the azygous. area bears upon. each upper sloping side a single 

secondary radial which is axillary and bears upon each upper 

side two tertiary radials which gives to this ray four “arms. 

In one of the lateral rays the taird primary radial ‘supports:on 

each upper sloping side two secondary radials which gives ‘to 

it only two arms. In the rays on each side of the azygous 

area and in one of the lateral rays the third primary radial 

supports upon one of its superior lateral sides three secondary 

radials and upon the other a single secondary: radial, which is 

axillary and supports upon each upper sloping | side’ two ter- 

tiary radials, which arrangement gives to each of these three 

rays three arms. There are, therefore, fifteen arms in’. this 

species. In the rays adjoining the azygous area the 'proximal 

sides of the the third primary radials support the three sec- 

ondary plates and each distal’ side supports the single’ second- 

ary radial that bears the tertiary series. The arms are com- 

posed of a single series of rounded cuneriform plates. 

The interradial areas are. substantially alike and the azygous 

area can hardly be distinguished. from them. ~The first. imter- 

radials are the largest plates in the calyx and have nine sides: 

They are broadly truncated for the second interradials. The 

second interradials are not half as large as the first, and each 

one is followed by a much smaller plate in the third range 

that united with two plates belonging to the vault. 4 : 

The vault is quite convex, ‘sharply elevated over the ambu- 

lacral canals, and deeply depressed in the interambulacral areas 

toward the margin.. The. sutures are partly destroyed | in our 

Specimens, so the plate cannot be distinguished, and the sur- 

face is more or less eroded and hence these features | are not 

shown in the illustra tions. Each. plate over the junction. of the 

~ambulacral canals bears a strong sharp node. The azygous 

orifice is somewhat elevated. over the central part. of the vault. 

There is. a small ovarian aperture close , to the ambulacral 

orifice on each side ofeach pair of arms and'on each side of,each 

single arm, which gives to the species eighteen ovarian aper- 

tures. 
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This species is most nearly related to Duolatocrinus charles- 

fownensis, with which it agrees in having fifteen arms. But 

the arms are not distributed in the same way. In this species 

the four-armed ray is opposite the azygous area, in that species 

a three-armed ray is opposite the azygous area-and the four- 

armed ray is lateral. In this species the secondary series and 

single arm adjoins the azygous area on each side, in that 

species the secondary series and single arm adjoins the azygous 

area upon one side and the tertiary radials and double arm 

on the other. These structural differences must separate the 

species, though the vaults are also quite different in form and 

do not agree in the number of the plates, and the surface 

markings are not the same. 

Found by Geo. K. Greene, in the Hamilton Group, near 

Jharlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS APLATUS, Miller and Gurley. 

[ Dolatocrinus aplatus, Miller and Gurley, Bull. No. 8 Ill. St. 

Mus. Nat. Hist., p. 48. ] 

Plate 3, Fig. 13, basal view; Fig. 14, summit mew; Fig. 15, 

side view. 

We have illustrated another specimen belonging to this 

species for the purpose of showing the plates of the vault 

which are well preserved and the sutures distinct. There are 

slight differences in the surface ornamentation in the different 

specimens, but the structural parts of four specimens which 

we have now before us are the same. All of them are in the 

collection of Wm. F.. E. Gurley. 

DOLATOCRINUS ASPRATILIS, n. Sp 

Plate 3, Fig. 16, basal view; Fig. 17, summit view; Fig. 18 azyg- 

ous side view 

Species rather below medium size. Calyx pentagonal from 

base to arms, somewhat bowl-shaped, broadly truncated, most 

expanded in the middle, and constricted below the arms. Colum 

nar cavity pentagonal and deep. Radial ridges angular with 

long central nodes. Plates pyramidal and radiately sculptured 

Ld 

aw! 



D0 

Basal concavity pentagonal, funnel shaped, and without orna- 

mentation. Basal plates form a hollow cone within the calyx, . 

into which the end of the column is inserted. First primary 

radials as long as wide and abruptly bent in the middle, the 

lower part forming part of the funnel-shaped columnar cavity, 

and the superior end curving as abruptly upward. The plates 

are pyramidal, with the apex at the center, and radiately sculp- 

tured. <A furrowed ridge extends from the apex of one plate 

to the next, which forms the pentagonal outline of the basal 

concavity and on which the calyx will rest if placed on a 

level surface. Second primary radials quadrangular, about 

one-fourth wider than long and sides nearly parallel. Third 

primary radials smaller than the second, one-half wider than 

long, pentagonal, axillary, and in four of the rays support 

on each upper sloping side two secondary radials, which gives 

to each of these rays two arms. In the ray adjoining the 

azygous area on the right the third primary radial supports 

on the proximal side three secondary radials, and on the dis- 

tal side of a secondary radial that is axillary and supports 

upon each upper sloping side two tertiary radials which gives 

to this ray three arms. There are, therefore, eleven arms in 

this species. The arms are composed, at the base, of a single 

series of plates. 

In the regular interradial areas there are only two plates, 

but the azygous area is wider in the superior part and con- 

tains three plates. The first interradials are large, pyramidal 

and radiately sculptured. The second plate is quite small, not 

more than one fourth as large as the first and it connects with 

two plates belonging to the vault. The first azygous plate is 

like a regular first interradial and is followed by two plates 

in the second range that unite with three plates belonging to 

the vault. | 

The vault is sharply elevated over the ambulacral canals and 

deeply depressed in the interambulacral areas. The azygous 

orifice is elevated at the central or subcentral part of the vault, 

but can hardly be said to be at the summit of a proboscis. 

The vault is covered with polygonal plates, which, in our 

specimens, show no surface ornamentation. The ovarian pores 

appear to be within the last plates belonging to the calyx, 
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and, therefore, to have opened externally at the first free arm 

plates. There are probably twelve of them, but only part can 

be seen in our specimens. 

There can be very little utility in comparing this species 

with D. approximatus, the only species heretofore described, 

having eleven arms, for that species has an elongated calyx, 

four secondary radials in each series, and four ranges of plates 

in the interradial areas, with four ovarian pores entering the 

vault between each of the rays, that are continued in furrows 

across the last interradial plates. It can be of no service to 

compare it with any species having a different arm formula, 

for that alone distinguishes it Probably it most resembles D. 

bulbaceus which has only ten arms. 

Found by Geo. K. Greene in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. | 

DOLATOCRINUS LAGUNCULA, Nl. Sp. 

Plate IIJ, Fig. 19, basal view; Hig. 20, side view; Fig. 21, sum- 

mil view. 

This species is founded upon five specimens, a medium one 

being illustrated,:and the largest having a diameter one-fourth 

greater. Calyx low, expanded at the arms, from three to 

three and a half times as wide as high and deeply and broadly 

concave below. Columnar pit funnel-shaped and having with- 

in it near the top two pentagonal raised ridges running from 

a tubercle in the middle of each first radial te the next adjoin- 

ing. Radial ridges merely sharp elevations crossing the plates 

and interrupted by sharp nodes at the center of each plate. 

Surface radiately sculptured. Column round, inserted into the 

cup formei by the basal plates and having a_ cinquefoil col- 

umnar canal. 

Basal plates form a round cup so deeply inserted in the 

calyx that it rises higher than the calyx and ends in the cav- 

ity of the vault. The mouth of the cup is about one-third 

wider than the diameter of the column. First primary radials 

about as wide as high, sculptured in the upper part. Second 

primary radials quadrangular, and about twice as wide as high. 

Third primary radials expand upward to the lateral angles,» 

longer than the second, pentagonal, axillary and in each of 
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four rays bears upon one upper sloping side four secondary 

radials and upon the other one secondary radial, which is 

axillary and bears upon each upper sloping side three tertiary 

radials, which arrangement gives to each of these rays three 

arms. In the other ray the third primary radial supports up- 

on each upper sloping side four secondary radials which gives 

to it two arms. There are therefore, fourteen ambulacral 

openings to the vault and fourteen arms in this species. 

The first regular interradials are nine-sided plates followed 

in the second range by a smaller plate which in turn is fol- 

lowed by two small plates that unite with the plates of the 

vault. The azygous area is not materially different from the 

other areas. 

The vault is convex, most tumid on the azygous side, and 

bears a subcentral proboscis which is longer on one of the 

specimens than it is on the specimen illustrated. The plates 

are large and those about the base of the proboscis bear a 

central tubercle. There are four elongated ovarian apertures 

between each radial series and between each single ray and 

the double ray in each series and two between the other rays 

which gives to the species forty-eight of these apertures. 

The surface ornamentation and general form of this species 

resembles D. hammelli, but that species has sixteen arm open- 

ings to the vault while this one has only fourteen. which will 

readily distinguish the species. 

Found by J. F. Hammell in the Hamilton Group near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS ARROSUS, Nn. sp. 

Plate IIT, Fig. 22, basal view; Fig 23, azygous side; Vig. 24, 

summit view. 

Species medium size and elegantly sculptured. Calyx sub 

cylindrical, not constricted below the arms, broadly truncated 

at the base. Radial ridges rather large and bearing promi- 

nent nodes in the middle part of each plate. The surface is 

further ornamented by long sharp nodes at the center of the 

interradials and by numerous radiating lines from the central 

nodes of all the plates. Column large and having a large 
cinquefoil canal. 
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Basal plates form a pentagon less than one-fourth wider than 

the diameter of the column and having an hemispherical de- 

pression for the insertion of the end of the column. 

First primary radial a little wider than long, subequal in size, 

and the calyx will rest on the points of the central nodes in 

these plates. Second primary radials large, very little wider 

than long, quadrangular. Third primary radials about the size 

of the second, pentagonal, axillary, and in two of the rays sup- 

port on each upper sloping side a single secondary radial 

which is axillary and supports on each upper sloping side two 

tertiary radials which gives to each of these rays four arms. 

These two rays adjoin the azygous area. In each of the lateral 

rays the third primary radial supports on one upper sloping 

side three secondary radials, and on the other a single sec- 

ondary radial which is axillary and supports upon each upper 

sloping side two tertiary radials, which gives to cach of these 

rays three arms. In the ray opposite the azygous area the 

third primary radial supports upon each upper sloping side 

three secondary radials which gives to this ray two arms. 

There are, therefore, sixteen arms in this species. The arm 

formula is 4+4+8+43-42. 

The interradial areas are substantially alike. The first in- 

terradials are the largest plates in the calyx, have nine sides, 

and are truncated above for the second interradial, which is 

rather less than half as large as the first. It is followed in 

the third range by a small plate that unites with two plates 

belonging to the vault. f 

The vault is convex, elevated over the’ ambulacral canals 

and concave in the interambulacral areas, and bears a short 

subcentral proboscis, at the summit of which is the azygous 

orifice. The plates are large, covered with granules, and each 

one bears a central tuber cle except the two elongated plates 

in concave depression in each interambulacral area. There are 

two ovarian apertures between each ray, and also between 

each double ray and the single rays, which arrangement gives 

to the species twenty ovarian apertures. This species is dis- 

tinguished by its general form and surface ornamentation from 

all other: sixteen:armed species. It is also distinguished from 
D. celatus and all species except D. salebrosus by the arm 
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formula. The arm formula is like D. salebrosus, but that spe- 

cies has a concave depression below, and is constricted below 

the arms, and has two interradials in the second range, and 

very different surface ornamentation. This species cannot be 

mistaken for any other, either upon superficial examination 

or upon close inspection of the number and arrangement. of 

the plates. 

Found by Geo. K. Greene in the Hamilton Group, near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. t 

DOLATOCRINUS DISSIMILARIS, n. sp. 

Plate IIT, Fig. 25, basal view; Fig. 26, summit view, Fig. 27, 

azygous side view. — 

Species below medium size, depressed or very short. Calyx 

low, about three times as wide as high, rounding out from a 

deep basal cavity and spreading, without any constriction be- 

low the arms and having the general form of D. ap’alus. Sur- 

face deeply sculptured. Radial ridges very small and nodes 

small. The central part of each interradial instead of bearing 

a node is excavated. 

Basal plates within the cavity of the calyx and extend 

higher than the base of the free arms,  funnel-shaped. 

First primary radials within the funnel-shaped basal cavity 

and longer than wide. Second primary radials about twice as 

wide as long, quadrangular. Third primary radials a little 

larger than the second, twice as wide as long, pentagonal, 

axillary, and in each ray adjoining the azygous area and in 

the ray opposite the azygous area support on one of the upper 

sloping sides three secondary radials and upon the other a 

single secondary radial, which is axillary and supports on each 

upper sloping side two tertiary radials, which arrangement 

gives to each of. these rays three arms. In each of the other 

lateral rays: the third primary radials support on each upper 

side three secondary radials which give to each of these rays 

two arms. There are, therefore, thirteen arms in this species. 

It is the proximal side of each ray adjoining the azygous area 

that bears the tertiary radials. 

The azygous area is like the other areas. The first plate is 

somewhat elongated, has nine sides and is truncated by a single 
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plate, less than one-fourth as large, in the second range. 

There is one small plate in the third range, that unites with 

two plates belonging to the vault. . 

The vault is quite evenly convex, has small ridges over the 

ambulacral canals and bears a small, short, almost central 

proboscis. The sutures cannot be distinguished, in our speci- 

men, and the surface is eroded so the ornamentation is not 

shown, in the illustrations. There are four ovarian apertures 

to each ray, or twenty in the the species, all of which are 

elongated and enter the vault instead of the ambulacral canals. 

This species in its general form resembles D. aplatus,..but 

that species has fifteen arms while this one has thirteen so 

the arm formula alone will distinguish them. The only species 

with which this one agrees, in the arm formula, is D. lyont 

above described but the species are readily. distinguished by 

the general form and surface ornamentation as well as by the 

interradials. It is not necessary to make any comparison with 

any other species. : 

Found by J. F. Hammell in the Hamilton ae near 

Charlestown, Indiana, and now in the collection of Wm. F. E. 

Gurley. 

DOLATOCRINUS PECULIARIS, n. Sp. 

Plate IIT, Fig, 28, azygous side; Fig. 29, basal view; Fig. 30, 

summat. 

Species above medium size but very short. Calyx broadly. 

and deeply concave below and slightly constricted below the 

arms. MRadial ridges very inconspicuous, and interrupted. at 

the sutures. 

The plates are very tumid and radiately furrowed toward 

the margins. The surface ornamentation resembles that of D. 

vasculum and there is much resemblance in the general form 

of the two species, but that is an eighteen-armed species and 

this is a seventeen-armed one. Column small but having a 

comparatively large cinquefoil canal. 

Basals deeply sunken in the concavity’ so as to extend higher 

than the base of the arms. The hollow cone thus formed is 

not entirely filled by the end of the column and the basal disc 

may be seen having a diameter one-half greater than the 
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diameter of the column. First primary radials as long as wide 

and entirely within the basal coacavity and forming part of the 

funnel shaped depression. Second primary radials form part 

of the basal concavity, a little wider than long, quadrangular 

and the calyx will rest on the central nodes of the first inter- 

radials and these plates. Third primary radials curve upward, 

nearly as long as wide, pentagonal, axillary, and in the ray on 

each side of the azygous area, bear upon each upper sloping 

side a single secondary radial which is axillary and bears upon 

each upper side two tertiary radials, which gives to each of 

these rays four arms. In each of the other three rays the 

third primary radial bears upon one upper sloping side three 

secondary radials, and upon the other one secondary radial, 

which is axillary and supports upon each upper sloping side 

two tertiary radials, which gives to each of these three rays 

three arms. There are, therefore, seventeen arms and seven- 

teen ambulacral openings to the vault in this species. It will 

be observed that the arm formula is the same that is found in 

D. bellulus. | 
The interradial areas are not alike, in this species, and the 

azygous area is smaller than either of three of the others. 

The first interradials are the largest plates in the calyx, the 

lower half of each bends into the basal concavity from the 

middle part and upward at the superior end. In the azygous 

area and in one of the other areas, it is followed by a single 

plate, in the second range, about one-fourth as large, and it is 

followed, in the third range by a smaller plate that unites 

with the plates of the vault. In the other areas the second 

interradial is smaller and is followed by two plates in the third 

range and these are followed by a single plate in the fourth 

range that unites with the plates of the vault. The plates in 

the interradial areas thus vary from three to five. 

The vault is only moderately convex, depressed in the inter- 

ambulacral areas, and covered with large tubercular plates. 

The sutures between the plates are not shown, in the illustra- 

tions, because only part of them can be distinguished, in our 

specimen. The proboscis or short tube for the azygous orifice 

is excentric, from the azygous side, which is a peculiarity not 

often observed among the crinoids. There is a large central 
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plate between the tube for the orifice and the azygous area. 

Notwithstanding these peculiarities, we have no doubt that we 

are correct in placing the azygous area between the four 

armed rays. There are four ovarian apertures between each 

of the rays and two between each of the arms which arrange- 

ment gives to the species forty-four ovarian apertures. 

This is a remarkable and extraordinary species readily dis- 

tinguished from all others, though at first glance resembling 

D. vasculum and having the arm formula of D. bellulus, 4+8-+3- 

+3+4, a species with which it agrees in no other respect. It 

is not abnormal. | 

Found by George K. Greene in the Hamilton Group, near 

Charlestown, Indiana, now in the collection of Wm. F.. E. Gurley. 

Famity TAXOCRINIDAS. 

~FORBESOCRINUS GREENE, n. Sp. 

Plate IV, Mig. 25, azygous side view; Fig. 2, basal view, show 

ing part of the column broken down. 

Species very large; radial series not elevated beyond the 

interradial areas; plates flattened or slightly convex; sutures 

beveled. The plates do not overlap, as is usual in this genus, 

nor does the column taper as rapidly, below the calyx, as 

usual. 

Basals within the calyx. Subradials wide and only partly 

exposed. Primary radials four in each series and from two 

to four times as wide as long. They are directed at an angle 

of about 45 degrees, so as to give the lower side of the calyx 

a broadly rounded outline, that is continued into the tertiary 

series of plates where the calyx has its greatest diameter. 

The last primary radial in each series is longer than those 

below it, pentagonal, axillary, and has rather steep upver 

sloping sides upon which it supports the secondary radials. 

There are three secondary radials in each of eight series and 

two in the other two series. The proximal series on the left 

of the azygous area has only two secondary radials and the 

distal series, in the ray, on the right of the azygous area, has 

only two secondary radials. The secondary radials, though of 

unequal size, are not much smaller than the primary radials. 

—8 
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The last ones are axillary and support, on the upper sloping 

sides, the tertiary radials. The tertiary radials vary in num- 

ber in the different rays that are preserved, in our specimen, 

from four to six, but all the series are not preserved, and 

hence the variation may be greater. There are only a few 

plates preserved in the quaternary series, so that any defini- 

tion of them will be of no special service, though the total 

number of arms is necessarily forty and probably sixty. 

The regular interradial areas are of unequal size, more or 

less elongate-ovate and covered witn large plates. All of the 

areas are not preserved in our specimen, but in those pre- 

served there are from sixteen to twenty plates. The inter- 

secondary areas are much elongated and have numerous plates. 

The intertertiary radial areas are also elongated and have three 

or more plates following each other. In the azygous area an 

heptagonal plate broadly truncates a subradial. It is followed 

by two plates in the second range, three in the third, four in 

the fourth, three in the fifth, three in the sixth, three in the 

seventh, two in the eighth, two in the ninth, and above these 

they are not preserved in our specimen, but as these twenty-three 

plates do not extend as high as the intersecondary or inter- 

tertiary plates, it is evident that the total number will be 

found to be from twenty-seven to thirty. 

This species is distinguished by its rounded massive form, 

transverse or slightly concave beveled sutures, elongated inter- 

radial, intersecondary, and intertertiary areas, and by the 

structure of the azygous area. It will throw no light upon it 

to contrast it with other species, for it can always be distin- 

guished on the slightest observation. 

Found by Geo. K. Greene, in whose honor the specific name 

is given, in the Keokuk Group, at Edwardsville, Indiana, and 

now in the collection of Wm. F. EK. Gurley, 

FORBESOCRINUS MACADAMSI, n. Sp. 

Plate V, Fig. 1, azygous side; Fig. 2, opposite view of the same 
specimen. 

Species yery large. Radial series prominent and interradial 

areas depressed so as to give the calyx a marked quinquelo- 

bate outline as seen from below. Plates rounded in the radial 
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series and slightly convex in the interradial spaces. Sutures 

only moderately concave and slightly beveled. The plates over- 

lap very little, and the column, which is Commponed of thin plates, 

tapers slowly from the calyx. 

Basals covered by the column. Subradials wide and only 

partly exposed. Primary radials, five in one of the lateral rays 

and four in each of the other rays. The first one is longer 

than either of the others and they vary from two to four times 

as wide as long. The last primary radial in each series is 

pentagonal, axillary, and supports the secondary radials. There 

are four secondary radials in each series in the ray on the 

right of the azygous area, and three secondary radials in each 

of the other eight series. The last secondary radial in each 

series is axillary and supports the tertiary radials. The ter- 

tiary radials vary in number in the different rays, as may be 

seen in the illustrations, from four to nine, and the last one is 

axillary and supports a quaternary series. Another division 

takes place in the distal arms in each ray, so as to give to 

each ray twelve arms. The arms infold at the superior end 

and some of them again divide, but exactly how many our 

specimen does not disclose. There are, therefore, more than 

sixty arms in this species. 

The regular interradial areas are of unequal size, long, and 

lanceolate in outline. In one area there are fourteen plates, in 

another seventeen, and in another twenty. The intersecondary 

radial areas are lanceolate and differ very greatly in size. In 

the one opposite the azygous area there are two elongated 

plates. In the one on the right of the azygous area there are 

nineteen plates and in the one on the left of the azygous area 

there are eight plates. In the intertertiary radial area on the 

right of the azygous area there are two elongated plates, one 

following the other, but there are no other intertertiary plates in 

“our specimen. The ray on the right of the azygous area is larger 

than either of the other rays, more protuberant and contains 

more intersecondary plates beside the two intertertiary plates. 

The azygous area is wider and contains more plates than either 

of the regular areas and is also lanceolate in outline. The first 

azygous plate broadly truncates a subradial and is followed by 

two plates in the second range, one of which only truncates it 
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slightly on the left and the other broadly on the right and is 

followed by a longitudinal series of six or seven plates as dis- 

closed between the arms, and, on the right of this series, and 

separated from it by a nearly straight suture, there is a longi- 

tudinal series of seven plates; on the left and separated by a 

longitudinal suture there are nine plates in a double series, 

arranged with some irregularity. There are, therefore, as many 

as twenty-five or twenty-six plates in this area. It will be seen 

that if the distinction between Turocrinus and Forbesocrinus is 

dependent upon the azygous area that we have here a Tauro 

erinus by reason of the longitudinal series of plates, and a 

Forbesocrinus by reason of the large area. 

This species will be readily distinguished by its quinquelobate 

form, number of primary and secondary radials and shape of 

the interradial areas and by the azygous plates. 

Found by the late Wm. McAdams, in whose honor the speci- 

tic name is given, in the Keokuk Group, in Jersey county, [l- 

nois, and now in the collection of Wm. F.. EK. Gurley. 

FAMILY PLATYCRINIDA. 

PLATYCRINUS FORMOSUS, Var., APPROXIMATUS, Nn. Var. 

Plate IV, Fig. 8, basal view; Fig. 9, summit view; Fig. 10, 

azygous side view; Hig. 11, opposite side. 

This species or variety is medium size and belongs to the 

discoid forms. It is so much like P. formosus that it can only 

be called a variety, in the absence of a knowledge of the vault 

of that species, and, if the vaults are alike then the varietal 

name may be stricken out, but if the vaults are differently 

constructed then the varietal name may have the rank of a 

species. The calyx is shallow, though deeper than in the 

types of P. formosus, pentagonal, three times as wide as high. 

Plates thick and bearing low rounded nodes less conspicuous 

than they are in the types of P. formosus. Sutures beveled but 

nct canaliculate as they are in P. formosus. 

Basals form a concave pentagonal disc bordered by a nodose 

rim. The first radials are rounded upward from the basal 

suture and constricted in the middle part, beyond which they 

are directed horizontally, and the facet for the second plate is 
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nearly perpendicular. Hach articulating facet forms more 

than half a circle and has a diameter about one-half the di- 

ameter of the plate and is slightly notched for the ambulacral 

canal. 

The angles for the reception of the regular interradials are 

somewhat acute, and the interradials are longer than wide and 

stand upright, so as to elevate the vault, and give to the 

whole body a pentagonal, subglobose outline. The first azy- 

zous plate is not as long as the first regular interradials, but 

a little wider, and bordered at the upper part of each side by 

an interradial which gives to the azygous area greater width 

than is found in the other areas, and it is surmounted with 

two small plates that form part of the rim surrounding the 

azygous opening. 

The vault is abruptly elevated over the calyx so as to re 

tain the pentagonal outline, with concave sides, and so as to 

have a capacity greater than that of the calyx. It is convex 

on top and covered. with a few large, polygonal, subspinous 

plates. The largest plate is subcentral on the azygous side 

and surrounded by nine plates. The azygous orifice is large 

and situated between the ambulacral openings, though not ex- 

tending quite so low. It is surrounded by eight plates. 

The calyx of this species or variety, as the case, in fact, 

may be, is not as concave below, as it is in P. formosus, and 

the calyx in that species is four times as wide as high, while, 

in this, it is only three times as wide as high. The sutures 

are canaliculate in that species, and beveled in this. The angles 

of the interradials are more acute in this variety than in that, 

and appearances indicate that the vault in P. formosus is lower 

than it is in this. I’, however, the vaults are alike, this is 

merely a varietal form of P. formosus. unless the difference 

between the canaliculate and beveled sutures is of specific 

importance: for the difference in form may exist, in the same 

species. If, again, this form shall, in future, be referred to 

P. formosus, we are fully justified in publishing it as a varie- 

tal form, because we have a complete specimen differing in 

some respects, from the type, so far as it was preserved. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection of F. A. Sampson. 
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‘PLATYCRINUS SUBSCITULUS, Nn. Sp. 

Plate TV, Fig. 12, basal view; Hig. 13, summit view; Eig 14, 

azygous side; Fig. 15, opposite side. 

Species medium. or rather below medium size, calyx and 

vault subequal, in capacity, and it belongs to the discoid 

forms. Calyx discoid, subpentagonal, about three times as 

wideas high. Surface without ornamentation, granular, sutures 

beveled. 

Basals form a pentagonal disc with a concave depression 

toward the central part, where the column attached. The 

beveled suture surrounding the disc will allow the calyx to 

rest on the rim of the disc surrounding the concave depres- 

sion. First radials are directed upward at an angle of about 

forty-five degrees and are convex toward the facet for the 

second radials, which is concave and occupies a little more 

than one-third of the diameter of the plates, and is a little 

more than half a circle. The second radials are short, con- 

stricted, directed horizontally and axillary. 

The interradial areas are depressed so as to leave the form 

pentagonal when seen from above. The interradials are elon- 

gated, and instead of rising perpendicularly from the calyx 

are inclined inward so as to contract the vault in the inter- 

radial areas. 

Vault elevated over the ambulacral canals and depressed in 

the ambulacral areas so as to leave only a slight convexity 

centrally. The plates of the vault are subspinous. A large 

plate is situated subcentrally on the azygous side and _ sur- 

rounded with seven plates, six of which are subspinous. The 

azygous orifice is situated between the ambulacral openings, 

and. the first azygous plate is shorter and smaller than the 

first regular interradials. The orifice is surrounded by eight 

plates. 

This species is distinguished by its general form, freedom 

from surface ornamentation of the calyx, quinquelobate aspect 

as seen from above, projecting second radials, and the limited 

number of plates on the vault. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection of F. A. Sampson. 
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PLATYCRINUS CONCINNULUS, Nn. Sp. 

Pilate PV, Mig ic, azygous side; Fig. 17, opposite view; Fig. 

18, summit view. 

Species medium or above medium size. Calyx urn-shaped, 

rounded below, slightly projecting at the arms so as to give 

it a subpentagonal outline when seen from above, and about 

one-fourth wider than high. Surface finely granular. Sutures 

slightly beveled. Column round. 

Basals form a low, rounded cup, pentagonal at the top, and 

bear a slight constriction or furrow in the middle part above 

the end of the column. First radials expand slightly and are 

a little longer than wide. They are convex toward the facets 

for the second radials. A facet occupies a little more than 

one-third the diameter of the plate and is semi-circular in out- 

line, and notched for the ambulacral canal. The second radials 

are very short and axillary, giving ten arms to the species. 

The regular interradials are rather large and curve abruptly 

over on the vault. The azygous interradial stands nearly up- 

right and forms one side of the base of the proboscis. 

Vault low, nearly flat, and covered with a few convex and 

subnodose plates. A highly nodose plate covers the junction 

of the ambulacral canals at the base of each arm. The base 

of the proboscis is large and subcentral, but the height is un- 

known. 

The lower part of the calyx of this species resembles P. 

concinnus, but the vaults are altogether different, and that 

species has eighteen or twenty arms, and this one has only 

ten. The constriction around the basal plates will distinguish 

this species from nearly all the urn-shaped species, and none 

that have been described have a vault similar to this one. 

Found in the Burlington Group, at Sedalia, Missouri, and 

now in the collection of F. A. Sampson. 

Famity CARYOCRINID. 

CARYOCRINUS MILLIGAN, Nn. Sp. 

Plate V, Fig. 3, azyqous side view; Fig. 4, summit. » HIG. 3, zy J 

Species medium to large size, rapidly spreading to the middle 

of the second range of plates, where it has an hexagonal out- 
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line, then lengthens above and contracts into a comparatively 

small triangular summit. Ridges radiate from the center of 

each plate to the angles, except on the basal plates, where the 

ridges run from the superior angles to the point of columnar 

attachment. There is a single or double row of pores accom- 

panying these ridges, but none elsewhere on the plates. 

The basal plates are of unequal size and form an angular, 

hexagonal cup rather more than one-fourth the length of the 

body. The six plates in the second range are of unequal size, 

two are pentagonal, two hexagonal and two heptagonal. These 

plates are protuberant at the central part, some of them pyra- 

midal, so that a transverse section at this place is hexagonal. 

There are eight elongated plates in the third range, of unequal 

size and different in outline. The general form of six of these 

plates is pentagonal and the other two quadrangular, but the 

small plates belonging to the vault change the number of sides 

so that the subquadrangular plates become hexagonal and the 

subpentagonal plates become heptagonal, octagonal and non- 

agonal. 

The summit is subtriangular, flat centrally, and the plates 

turn over the margin in some places and in others stand up 

over the arm openings so as to nide them from a summit view. 

The vault is covered with a large central plate surrounded by 

eight plates and a few small plates around the orifices at the 

angles of the triangular summit. One of the circle of eight 

plates abuts against a subquadrangular plate belonging to the 

third range of body plates at the middle of one side of the 

triangle and another at the middle of another side, and another 

against a subpentagonal plate near the middle of the other 

side and adjoining the mouth. The mouth is a round orifice 

surrounded by five plates. It is situated near the middle of one 

of the sides of the triangle, and truncates the angles of two of 

the third range of body plates, two of the plates belonging to 

the circle of eight plates on the summit abut upon it, and one 

plate inserted between the third range and the circle of eight 

plates abuts against it. The illustration of the azygous side 

view shows the mouth and the plates surrounding it. The 

plate on the left is the one intercalated between the range and 

circle of plates. 
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The arms are divided into three clusters, which are located 

at the angles of the summit. There are three arm openings at 

one of the angles and two at each of the others. The three- 

armed angle is opposite the mouth. There are, therefore, seven 

arms in this species. The plate over each arm opening bears 

a node and there is a small plate between each of the arm 

openings. 

This species is distinguished by its general form from all 

others. The triangular summit is peculiar and the arrange- 

ment of the seven arms at the angles is different from that in 

any other described species. 

Found by Mrs. J. M. Milligan, in whose honor we have pro- 

posed the specific name, in the Niagara Group, in Decatur 

county, Tennessee, and the specimen illustrated is now in her 

collection. The species is also represented in the collection of 

each of the authors, though the type is the best preserved and 

shows the sutures between the plates better than our speci- 

mens do. 

CARYOCRINUS HAMMELL, n. sp. 

Plate V, Fig. 5, azygous side view, Hig. 6, summit. 

Species large, subelliptical in outline, the angular convexity, 

at the middle of each plate, in the second range, gives an 

hexagonal outline to the middle part of the body. The summit 

is irregularly subcircular or suboctagonal. Ridges radiate from 

the center of each plate to the angles, in the form of coalescing 

nodes, except on the basal plates, where the ridges run from 

the superior angles toward the point of columnar attachment. 

There is a single or a double row of pores accompanying these 

ridges and there are nodes and pores on other parts of the 

plates. 

Three of the basal plates are about equal in size, but the 

other one is nearly twice as large as either of them. ‘The large 

plate is hexagonal in outline, and the others are quadrangular. 

They form an hexagonal cup about one-third the length of the 

body. The six plates in the second range are of unequal size, 

and the larger ones follow the smaller basal plates so that the 

symmetry of the body is restored; two are pentagonal, two 

hexagonal, and two heptagonal. They are longer than the 

plates in either of the other ranges. There are nine plates in 

—9 
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the third range, and, as they are different from those in other 

species, we will call particular attention to them, by com- 

mencing at the one at the azygous orifice and following the 

range to the right. One abuts the middle upon the azygous 

orifice and each lateral side on a summit plate at the superior end, 

which make the plate heptagonal. Thenext one abuts two summit 

plates and is hexagonal. The next four summit plates and is hep- 

tagonal because there are only three sides below the summit. 

The next one also abuts four summit plates and is heptagonal, 

but one of the four summit plates belongs to the circle that 

surrounds the central summit plate. The next one is hexa- 

gonal, very wide below and narrow above and abuts two 

summit plates. The next one is hexagonal .and abuts two 

summit plates. The next one has ten sides and abuts the 

superior end against seven summit plates one of which belongs 

to the circle that surrounds the central summit plate. The 

next one has ten sides and abuts six summit plates or those 

surrounding the ambulacral orifices, and the next one abuts 

three plates belonging to the summit and is heptagonal. 

The central summit plate is surrounded by a circle of seven 

plates, two of which abut upon the plates of the third range, 

as above described, and between these two plates there is a 

cluster of arms opposite to the mouth. The mouth is depressed 

below the level of the summit and is surrounded by six plates, 

two of which belong to the circle of seven plates and one be- 

longs to the third range of body plates. The two plates that 

abut upon the plates belonging to the third range, are also 

depressed below the level of the summit, and the vault is thus 

divided into three areas which contain the arm clusters and 

the smaller summit plates about the orifices. 

There are five arm openings in the cluster opposite to the 

mouth, four in the cluster on the right of the mouth and eight 

in the cluster on the left of the mouth. There are, therefore, 

seventeen ambulacral openings in this species. 

This species is distinguished by its general form, by having 

nine plates instead of eight or less in the third range and by 

the form of the summit and number of arms. 

Found in the Niagara Group, in Madison county, Indiana, by 

J. F. Hammell, in whose honor we have proposed the specific 

name and now in his collection. _ 
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BATOGRINUS NODOSUS,D. SP .--e 

Fig. 1. Azygous view. 

Fig. 2. Opposite side view. 

Fig. 3. Summit. 

BATOCRINUS NODULOSUS, DB. BP ...- 

Fig. 4. Basal view. 

Fig. 5. Azygous view. 

Fig. 6. Opposite side view. 

AGARICO7RINUS ADAMSENSIS, n. ap 

Fig. 7. Azygous view. 

Fig. 8. Summit. 

Fig. 9. Basal view. 

BATOSRINUS SALEMEN3IS, D SPp...- 

Fig. 10. Basal view. 

Fig. 11. Sammit. 

Fig 12. Azygous view. 

BATOCRINUS STELLIFORMLE3, Th, SP ..ce--ceee 

PLATE I. 

ove s 

Fig. 13. Basal view. 

Fig. 14. Azygous view. 

Fig. 15. Summit. 

BATOCRINUS SIGNATUS, D. 8P ..- --- ++ scree eee 

Fig.16. Azygous view. 

Fig. 17. Opposite side view. 

BATOCRINGS STRENUOS, DD. SP.. -.----- 

Fig. 18. Azygous view. 

Fig. 19. Opposite side view. 

BATOORINOS DELICATOLDS, D. Sp ..----- 

Fig. 20. 

Fig. 21. 

BATOCRINUS REGALIS, D. BP...--- --+-++-- 

Fig. 22. Basal view. 

Fig. 23. Azygous view. 

Fig. 2%. Summit. 

Pa ee ee 

cou cven meso ee -oee see? 

oe see cece 

Azygous side view, magnified two diameters. 

Opposite side view of same. 

ACrINOCRINUS PALLUBRUM, 2. SDE onic Sn win'oia nn wieleinleiei aie #'s ais 2-1 er 

Fig. 25. Basal view. 

Fig. 26. Summit. 

Fig. 27. Azygous view. 

AMPHORACRINUS SAMPSONI, 1. 8p 

Fig. 28, Azygous view. 

Fig. 29. Opposite side view. 

BATOCRINUS NICEUS, DD. 8P..----++--+ees 

Fig. 30. Basal view. 

Fig. 31. Azygous view. 

Fig. 32. Opposite side view. 
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BATOCRINUS PARILIS, N. Sp....... SA SAC HETt erauarccaceieteiaion Ricaia, A Stele ceteetele iooravers ania bese hignaeen tee 

Kig. 1. View of calyx and arms. 

Fig. 2. Azygous view of calyx. F 

BATOCRINUS FABER, D SD ....--.cce sees cence ccce seen rece cece see ee secece sce cuesen cee ceccss senses 18 

Fig. 3. Azygous view. 

Fig. 4. Opposite side of same. 

BATOCRINUS PHUTISENSIG, TW. \BP\s\osa.crs ora tas) as tewleiallareeigie crea gieerele sha foxes ts crores mice eiantrae ieuete eet ciete ctleretate oatererete Joke 

Fig. 5. Azygous view. 

Fig. 6. Opposite side of same. 

BATOCRINUS* SPURIOUS) TBP asics cs ca wiore tare coalesce ee Ie aoe a ares Sete See ate Otel Saale nee ae 

Fig. 7. One of the azygous areas. 

Fig. 8. View of the other azygous area. 

Fiz. 9. Opposite side of same. 

BARYCRINGS NEGURCIUS, TE RD. 002 oss. osn Sade yy seems Gethin Om eee ntee rs, decal negate es 2 ee 

Fig. 10. Azygous view. 

Fig. 11. Opposite view of same. 

Fig. 12. Lateral view of same. 

AGASSIZOCRINUS OVALIS, N. sp....... eS SCF ee enh ee PONG ae ecrencine pee 

Fig. 18. View of calyx and arms. 

Fig. 14. Azygous view of another calyx. 

POTERIOCRINUS: ALBERGI, 1. "Sp"... 00's 2 Ships we Sieatins o Canter? patentee Tea ee | ee 

Fig. 15. Azygous view of calyx and arms. 

Fig. 16. Opposite side of same. 

Fig. 17. Basal view of same, magnified two diameters. 

POPERIOORINUS BAUEUS, MSP «2.2. <cisn saa peer edsles nduecere ape pee een oe tae ea eee 

Fig.18. Azygous view of calyx and arms. 

Fig.19. Opposite side of same. 

RHODOCRINUS BLAIRI, 0. Sp........ SiePat ole vatere Nein Nes stigt oe de Me a ee oa eee 

Fig. 20. Basal view of calyx. 

Fig. 21. Azygous view of same. 

Pig. 22. Opposite side of same. 

Fig. 23, Summit. All figures magnified two diameters. 

CYATHOCRINUS CHOUTEAUENSIS, M. & G....... 2... cece ee ge ee ee Fi cep abee oT ee 38 SESE AOE) a a a pin ater eee ae 

Fig. 24. View opposite azygous side, magnified two diameters. 

SCAPHIOCRINUS NOTATUS, Nl. Sp........ Siw 5 shore ioteictnleiwt qveteteuaisaie ean e abe ee en tee Ccne Ree 34 
Fig. 25. Azygous view. 

Fig. 26. Opposite side of same, 

DOLATOCRINUS DISPAR, Ni. sp....... cote edee meme eee sol SS gi ere i: Nae 

Fig. 27. Lateral view. 

Fig. 28. Basal view. 

Fig. 29. Summit. 

DOLATOCRINUS PRECIOSUS, R. 8p......... i ie ae rs Pete ea ee CT Oe cece 00 cece ce cone 00 oer iS eee O86 S50 kee 4I 

Fig. 30. Basal view. 

Fic. 31. Summit. 

Fig 32. View opposite azygous side. 
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PLATE ITI. 

DOLATOCRINUS  BASILICUSS 1s, SP) 3.15). 5720s c wisie.c erate 0 w crsictoiela'e: ctolo,vlale eleven ele helers ofe'aiclalniodetetetehwislcials ate aieteeitaeniets 43 

Fig. 1. Basal view. 
Fig. 2. Summit. 

Fig. 3. Lateral view. 

Dob&POCRINUS T:VGNI, 1. SDs 02. ceo ea eels ee eee bc te tec ee 

Fig. 4. Summit. 

Fig.. 5. Basal view. 

Fig. 6. Azygous view. 

DOLATOCRINUB CISTULA, TM. BP. sess 525% eel ce necwics leislerels! a vin shereverumeelolal sient lela sltelny aqucleloceleieie niele et ee anna 

Fig. 7. Basal view. 

Fig. 8. Summit. 

Fig. 9. Lateral view. 

DOLATOOCRINUS ASPER,: 1. 8P)ac ood. cSe.c cad oie osisigy oe «Blasio Coecle Oe ale Ree nee oe ae eC eee ae a TT 

Fig. 10. Basal view. 

Fig. 11. Summit. 

Fig. 12. Azygous view. 

DOLATOCRINGS APLATUB, Mi & Goi ctl on - Radecd ee PEPER ok ole oem ee oe see vce ne a ne oie ee 

Fig. 18. Basal view. 

Fig. 14. Summit. 

Fig. 15. Lateral view. 

DOLATOCRINUG: ASPRATIDIS, WiBP! ele ole wives, ceraa wie ea ln eee reeietcine ae oes clone nek cantare nme 

Fig. 16. Basal view. 

Fig.17. Summit. 

Fig.18. Azygous view. 

DOLATOCRINUS. LAGUNGULA, DeiSDP% so<. dec. ccs acdleces celdiewn cane Senate wenion ocisales  siacisiveet sence see OL 

Fig. 19. Basal view. 

Fig. 20. Lateral view. 

Fig. 21. Summit. 

DOLATOCRINVA ARROSTS, Di. SDB Sos eck ic a5 ee ccdic covets octal Rie sevains iste ahee tn areielalore nieerothice ee nee temiate eisiee oie Ot 

Fig. 22. Basal view. 

Fig. 23. Azygous view. 

Fig. 24. Summit. 

DOLATOCRINOS DISSIMILARIG, D. SP.......2e0 eee aa abies bao o cs dsiccpialn a pale eiic pant eames eres paceent i anaes: 

Wig. 25. Basal view. 

Fig. 26. Summit. 

Fig. 27. Azygousjview. 

DOLATOCRINUS, PECULIAHIA, 11.) SDP) << sins 0's o'ce's.os olccoe « &'s0is soe dna n Rbieel omcielseie els ale srmbtersitts chelates cic eae nL anes 

Fig. 28. Azygous view. 

Fig. 29. Basal view. 

Fig. 30. Summit. 
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PLATE IV. 

Fig. 1. Azygous view. 

Fig. 2. Basal view. 

POTERIOGRINUS NEGLECTUS; NGS .> ifs ce wacls since) cisce’e o'stiticle eyerstcisielcllate lv chelates sietisiniajale's)/a\cletel sister l=ictieiersielecale/ 

Fig. 3. Lateral view, azygous area on the right. 

Fig. 4. Lateral view, azygous area on the left. 

Fig. 5. Azygous view. 

POTrERIOCRINUS: ARRECTARIUS, TD. BP ccs -cicis, «sic crew toveipiele oe Sia-e ofeleronavele'e o Ricrolele ctela siaie ehatate ante eee tarstate otete ote 

Fig. 6. Azygous view. 

POTERIOCRINUS LABYRINTHICUS, S. A. M...... 2 cece cece ccs sy fasslerslaleinieerets BORA DOD AN HE SoUS Oe dO-ic 

Fig. 7. Azygous view. 

PLATYCRINUS FORMOSUS, Var. APPROXIMATUS, 0. V@r..........- occ e rece toes ce cece seve soccer cesses 

Fig. 8. Basal view. 

Fig. 9. Summit. 

Fig. 10. Azygous view. 

Fig. J. Opposite side view. 

PLATYCRINUS SUBSCITUI.US, D. SP ......... 000 6. ad ona a SPRyae abbas thane Seka Le ebistha aU ie aw cael keene 

Fig. 12. Basal view. 

Fig. 13. Summit. 

Fig. 14. Azygous view. 

Fig. 15. Opposite side view. 

PLATYORINUS CONCINNULUS; MSDs wd oe Searhces ba cclbaieciwa welse eeisistelncty alesiniae alee cikeciee sane rietiemtateaise 

Fig. 16. Azygous view. 

Fig. 17. Opposite side view. 

Fig.18. Summit. 
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FORBESOCRINUS MACADAMSI, 0. 8p 

Fig.1. Azygous view. 

Fig. 2. Opposite side view. 

CARYOCRINUS MILLIGAN, 0. sp. 

Fig. 3. Azygous view. 

Fig. 4. Summit. 

CARYOCRINUS HAMMELLI, 2. (} USconic 

rig.5. Azygous view. 

Fig.6. Summit. 
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SOME NEW SPECIES OF ECHINODERMATA AND A NEW 

CRUSTACEAN FROM THE PALAOZOIC ROCKS. 

BY §. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA. 

CLASS CRINOIDEA. 

ORDER PALAOCRINOIDEA. 

FAMILY ACTINOCRINID ZA. 

ACTINOCRINUS SAMPSONI, 0. Sp. 

Plate I, Fig. 1, opposite azygous side; Fig. 2, azygous side on 

the right. 

Species medium size. Calyx obconoidal, rather wider than long, 

plates convex and radiately sculptured. Superior part of inter- 

radial areas slightly depressed. 

Basals form a low cup about three times as wide at the top as 

high. It is truncated below, about one-third wider than the 

diameter of the column, and bears an hemispherical depression 

for the attachment of the column. First primary radials about as 

long as wide, three hexagonal, two heptagonal. Second primary 

radials a little wider than long, about two-thirds as large as the 

first and hexagonal. Third primary radials about as large as the 

second, four of them pentagonal, the one on the left of the azy- 

gous area hexagonal. They are axillary, and bear upon each upper 

sloping side a single secondary radial, which is axillary, and, in 

four of the rays, bear upon each of the distal sides two tertiary 

radials, and upon each proximal side a single tertiary radial, 

which is axillary, and supports upon each upper side a single 

quaternary radial, which arrangement gives to each of these rays 

six arms. In the left lateral ray one of the proximal sides bears 
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two tertiary radials and no quaternary plates, which gives to this 

ray five arms. There are, therefore, twenty-nine arms and twenty- 

nine ambulacral openings to the vault in this species. 

The interradial areas all connect with the plates of the vault. 

In each regular interradial area the first plate is about the size 

of a second primary radial. It is followed by two smaller plates 

in the second range, and these by two smaller plates in the third 

range, and these by a single elongated plate in the fourth range, 

in each of three areas, that unites with two plates belonging to 

the vault. In the other area there are two elongated plates, in 

the fourth range, that unite with the plates of the vault. There 

is an elongated plate in each intersecondary area that separates 

the quaternary plates and unites with the plates of the vault in 

some of the areas. There are ten plates in the azygous area. 

The first one is in line with the first primary radials, but some- 

what smaller. It is followed by two plates in the second range, 

three in the third, two in the fourth, and two narrow elongated 

plates in the fifth range, that unite with the plates of the vault. 

The vault is highly convex, depressed toward the interradial 

areas, and covered by numerous polygonal plates, about one fourth 

of which kear spines. The proboscis is central, but broken off in 

our specimen. . 

This is the first twenty-nine armed species described from the 

Burlington Group, and so different from all thirty-armed species 

that no comparison with any of them is nesessary. 

Found by F. A. Sampson, in whose honor the specific name is 

proposed, in the Burlington Group at Sedalia, Missouri, and now 

in his collection. Also found by R. A. Blair, and in the collection 

of S. A. Miller. 

ACTINOCRINUS PETTISENSIS, D. Sp. 

Plate I, fig. 3, azygous side; fig. 4, opposite view. 

Species medium size. Calyx obconoidal, one-third wider than 

high, plates convex and rather deeply, radiately sculptured. 

Basals form a low cup, about four times as wide at the top as high. 

It is truncated below about one-half wider than the diameter of 

the colum and bears an hemispherical depression for the attach- 

ment of the column. First primary radials wider than long, three 

hexagonal, two heptagonal. Second primary radials nearly as long 
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as wide, about two-thirds as large as the first and hexagonal. 

Third primary radials a little smaller than the second, wider than 

long, pentagonal, axillary, and bear upon each superior sloping 

side a single secondary radial, which is axillary and in one of the 

lateral rays supports, upon each upper sloping side, one or two 

tertiary radials, which gives to this ray four arms. In each of the 

other four rays, one of the proximal sides of the secondary radials 

bears a tertiary radial, which is axillary, and supports, on each 

upper sloping side, a quaternary plate, which arrangement gives 

to each of these four rays five arms. There are, therefore, in this 

species, twenty-four arms and twenty-four ambulacral openings to 

the vault. 

The interradial areas connect with the vault. There are six 

plates in each regular interradial area. The first one is about the 

size of a second primary radial; it is followed by two smaller 

plates, in the second range, and these by two plates, less than 

one-third as large, in the third range, and above these, one quite 

small and narrow plate separates the tertiary radials. There is a 

smal! intersecondary plate in some of the areas, but it does not 

connect with the vault. There are ten plates in the azygous area. 

The first one is in line with the first primary radials, but some- 

what smaller. It is followed by two plates, in the second range, 

three in the third, three in the fourth, and one in the fifth range 

that unites with the plates of the vault. 

The vault is very highly convex and bears a central proboscis. 

It is covered with numerous polygonal plates, more than half of 

which bear long robust spines. 

This is the first twenty-four armed Actinocrinus ever described, 

from any group of rocks, and while, in general outline, it bears 

some resemblance to Actinocrinus fossatus, a forty-armed species, 

yet the differences are so manifest that it would be idle to draw 

any comparison between the two. 

It was found by the indefatigable collector, R. A. Blair, in the 

Burlington Group, at Sedalia, Missouri, and is now in the collec- 

tion of S. A. Miller. 
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ACTINOCRINUS BISCHOFFI, 0. sp. 

Plate Ill, Fig. 1, azygous side; Fig. 2, opposite view; some of 

the plates around the arm openings are broken. 

Species large. Calyx obconoidal, about as long as _ wide, ab- 

ruptly spreading near the arm openings, which are directed up- 

ward, and are not visible in a basal view. Truncated only the 

diameter of the column. Plates plain or slightly convex. Sutures 

beveled; no radial ridges. 

Basals form a cup about two and a half times as wide as high, 

and which is moderately constricted in the middle part. First 

primary radials as long as wide, three hexagonal, two heptagonal. 

Second primary radials about half as large as the first, hexagonal, 

and a little wider than long. Third primary radials smaller than 

the second, the one opposite azygous area heptagonal, three hexa- 

gonal and one pentagonal, axillary, and support on each upper 

side a secondary radial, which is axillary and supports, on each 

of the distal sides, four tertiary radials, and upon each of the 

proximal sides an axillary tertiary radial, which supports, on each 

upper side two or three quaternary radials, which arrangement 

gives to each of the rays six arms. There are, therefore, thirty 

ambulacral openings to the vault in this species. 

None of the interradial areas connect with the vault. In each 

of three of the regular interradial areas there are seven plates, 

one, followed by two, in the second range, two in the third range, 

and two in the fourth range, which are below the tertiary radials. 

In the other area there are eight plates, the additional one being 

in the fifth range. There is a small intersecondary plate in the 

ray opposite the azygous area. There are thirteen plates in the 

azygous area. The first one is in line with the first primary ra- 

dials and of the same size. It is followed by three plates, in the 

second range, four plates in the third range, three in the fourth 

range, one in the fifth range, and one in the sixth range. The 

last plate is small and below the union of the last two tertiary 

radials, in the adjoining radial series. 

The vault is highly convex and covered with small, convex, 

polygonal plates. It bears a subcentral proboscis. The arm 

openings are directed upward and visible in a summit view. No 

ovarian pores have been discovered. 
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This is a very strongly marked and distinct species, and bears so 

little resemblance to any other one that has been described that 

no comparison with any of them is necessary. In form it is 

somewhat like A. glans, but that is a twenty-armed species, has 

fewer plates, in the interradial areas, and has only two plates in 

the second range, in the azygous area. Indeed, they have too 

little resemblance to each other to make any useful comparison. 

Found in the Burlington Group, at Burlington, Jowa, and now 

in the collection of Prof. Martin Bischoff, of Buffalo, New York, 

in whose honor we have proposed the specific name. 

ACTINOCRINUS SPECTABILIS, nN. Sp. 

Plate III, Fig. 3, azygous side. 

Species below medium size. Calyx obpyramidal, about as long 

as wide, moderately truncated, most rapidly spreading toward the 

free arms. Ambulacral openings directed upward, and not visible 

in a basal view. Radial ridges defined. Interradial areas some- 

what flattened and cut off from any connection with the vault, 

except by a single plate in the azygous area. Surface granular. 

Basals form a low cup about two and a half times as wide as 

high. First primary radials longer than wide, three hexagonal, 

two heptagonal. Second primary radials about two-thirds as large 

as the first, hexagonal, and a little wider than long. Third pri- 

mary radials a little smaller than the second, heptagonal, axillary 

and support on each upper sloping side a single secondary radial 

which is axillary and supports, on each upper sloping side, a 

single tertiary radial, which gives to each ray four arms. There 

are, therefore, twenty arms in this species. 

In each of the regular interradial areas there are five plates, 

one, follcwed by two, in the second range, and two in the third 

range. In each of the other regular interradial areas there are 

seven plates, one in the first range. two in the second, two in the 

third and two in the fourth, the last being cut off from any con- 

nection with the vault by the union of the tertiary radials. In 

the azygous area there are sixteen plates. The first one is in 

line with the first primary radials and of about the same size. 

It is followed by two plates in the second range, four in the 
a) 
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third range, five in the fourth range, three in the fifth range, 

and one in the sixth range that separates the tertiary radials and 

extends to the vault plates. 

The vault is depressed, convex, covered with small polygonal 

plates, and bears a small subcentral proboscis. The ambulacral 

openings are directed upward and visible in a summit view. No 

ovarian pores discovered. 

This species is distinguished by its general form from all other 

twenty-armed species heretofore described, and no comparison 

with any of them is necessary. 

It was found in the Burlington Group, at Burlington, Iowa, 

and is now in the collection of S. A. Miller. 

ACTINOCRINUS SOBRINUS, N. Sp. 

Plate III, Fig. 4, azygous side; Mig. 5, opposite view. 

Species below medium size. Calyx obpyramidal one-half wider 

than high, truncated only the size of the column, most rapidly 

spreading toward the free arms. Ambulacral openings directed 

upward and not visible in a basal view. MHadial ridges strongly 

defined. Interradial areas flattened in the lower part and de- 

pressed between the arms, where the plates unite with those of 

the vault. Plates convex. ; 

Basals form a low cup three times as wide as high. [First pri- 

mary radials wider than long, three hexagonal and two heptag- 

onal. Second primary radials about half as large as the first, 

hexagonal, wider than long. Third primary radials about as large 

as the second, three hexagonal, two heptagonal, axiJlary and sup- 

port on each upper sloping side a single secondary radial, which 

is axillary and supports, on each upper sloping side, a single ter- 

tiary radial, which gives to each ray four arms. There are, there- 

fore, twenty arms in this species. 

There are seven plates in each regular interradial area, one in 

the first range, two in the second range, two in the third range, 

and two in the fourth range, which separate the tertiary radials 

and unite with the plates of the vault. There are fourteen plates 

in the azygous area. The first is in line with the lower part of 

the first primary radials, and rather more than half as large as 

one of them. [t is followed by a single plate in the second 

range of about the same size. Suppose this to be abnormal, then 
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these two plates would represent the first plate, as usually found 

in this genus, and the two plates would be larger than a first 

primary radial and it would reduce the number of plates, in the 

azygous area, to thirteen. We are of the opinion that this fea- 

ture is abnormal and that another specimen may show a single 

plate instead of two. In the next range there are three plates, 

in the next four, in the next three, and in the next two, which 

separate the tertiary radials and unite with the plates of the 

vault. 

The vault is depressed, convex, covered with polygonal plates, 

and bears a small subcentral proboscis. The ambulacral openings 

are directed upward and visible in a summit view. No ovarian 

pores discovered: 

This species is a cousin of A. spectabilis, above described, if 

not nearer related. It will be noticed that this is a shorter form, 

and radial ridges more prominent than in A. spectabilis, but such 

differences are not of specific importance when the arm formulas 

are the same. The differences between the two that may be of 

specific value are these: In this species each regular interradial 

area has seven plates, two of which connect with the plates of the 

vault; in A. spectabilis none of the plates in the regular interadial 

areas connect with the vault, and, in each of two of them, there 

are only five plates. In this species, supposing the division of 

the first plate, in the azygous area, to be normal, there are thir- 

teen plates in the azygous area, the last two being comparatively 

large and connecting with the plates of the vault; in A. specta- 

bilis there are sixteen plates, in the azygous area, only one of 

which connects with the plates of the vault. We have frequently 

found as much difference, in the number of interradials, in differ- 

ent specimens, in the same species, as we find in these two spe- 

cies; but not under the same circumstances. It is the difference 

in the number of plates, coupled with the fact that the interradial 

areas are connected with the vault in one case, and not in the 

other, that we are inclined to think is of specific value. There 

does not seem to be anything abnormal about our specimens ex- 

cept the division of the first azygous plate. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of A. Albers. 
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ACTINOCRINUS SUBSCITULUS, Nn. Sp. 

Plate III, Fig. 6, azygous side; Fig. 7, opposite view; Fig. 8, 

summit. 

Species above medium size. Calyx obpyramidal, nearly as long 

as wide, truncated only the size of the column, most rapidly 

spreading near the free arms. Radial ridges well defined above 

the first primary radials. Irterradial areas concave and depressed 

between the arms where the plates unite with those of the vault. 

Ambulacral openings directed upward and not visible in a basal 

view. Plates slightly convex. Surface granular. 

Basals form a cup about twice as wide as high, and which is 

much constricted in the middle part. First primary radials longer 

than wide, three hexagonal, two heptagonal. Second primary rad- 

ials less than half as large as the first, hexagonal, wider than 

long. Third primary radials about the size of the second, three 

heptagonal, two hexagonal, axillary, and support on each upper 

sloping side a single secondary radial, which is axillary, and in 

each of four of the trays support on each upper sloping side two 

tertiary radials, which gives to each of these rays four arms. In 

one of the lateral rays, the third primary radial supports, upon 

one side, an axillary, secondary radial, which supports upon each 

upper side two tertiary radials, and, upon the other side, a_ sec- 

ondary radial that supports, on the distal side, two tertiary radials, 

and, upon the proximal side, an axillary tertiary radial, which 

bears upon each upper sloping side a quaternary radial, which 

arrangement gives to this ray five arms. There are, therefore, 

twenty-one arms in this species. The arm formula is 4+5+4+4-+4. 

The regular interradial areas connect with the vault, but they 

differ widely from each other. In one area there are eleven plates, 

in another ten, in another nine and in the other eight. Figure 7 

shows one area with eight plates and the other with eleven plates. 

The azygous area is wide, flattened, and contains thirteen plates. 

The first plate is in line with the first primary radials, and of the 

same size. It is followed, in the second range, by two plates; in 

the third range, by five plates; in the fourth range, by four plates, 

and, in the fifth range, by one plate, that unites with the plates 

of the vault. 
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The vault is convex and covered with numerous, more or less 

convex, polygonal plates. It bears a subcentral proboscis. The 

arm openings are directed upward and are visible in a summit 

view. No ovarian pores discovered. 

This is the first twenty-one armed Actinocrinus ever described 

from the Burlington Group. and hence there is no necessity for 

comparing it with any other species. Indeed, it is so far removed 

from all other species, in its essential structure, that it would be 

difficult to make a comparison with any of them. 

Found in the Burlington Group, at Burlington, Lowa, and now 

in the collection of Wm. F. E. Gurley. 

ACTINOCRINUS SUBPULCHELLUS, D0. Sp. 

Plate IIT, fig. 12, azygous side; fig. 13, opposite view; fig. 14, 

summit. 

Species medium or below medium size. Calyx obpyramidal, one- 

third wider than high, moderately truncated below, pentagonal 

above, in transverse section; radial ridges sharp, in:erradial areas 

flattened. Plates convex or nodose. 

Basals form a low hexagonal cup, about three times as wide as 

high. The sutures are beveled, the basals are expanded below, 

and the sharp, radial ridges are extended across the basals, though 

not prominent. The first primary radials are as long as wide, 

three hexagonal, two heptagonal, and each one bears a central 

node. Second primary radials hexagonal, about two-thirds as large 

as the first, wider than long. Third primary radials smaller than 

the second, pentagonal, axillary, and support, on each upper slop- 

ing side, a single secondary radial which bears the free arms. 

There are, therefore, ten arms in this species. An intersecondary 

plate separates each pair of ambulacral openings to the vault. 

The first regular interradials are rather larger than the second 

primary radials, slightly convex, not nodose. There are two plates 

in each second range and two in the third range that separate 

the arm openings and unite with the plates of the vault. The 

first azygous plate is in line with the first primary radials, of 

about the same size, and bears a central node. It is followed by 

two slightty convex plates, in the second range, three in the third 

range, and five smaller plates in the fourth range that separate 

the ambulacral openings and unite with the plates of the vault. 
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The vault is only moderately convex, covered with polygonal 

plates and bears a subcentral proboscis. 

This species would seem to be more nearly related to Actino. 

crinus multiradiatus, than to any other described species, but it 

is so different in form and in surface ornamentation that no com- 

parison is necessary to distinguish them. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of Wm. F. E. Gurley. 

PHYSETOCRINUS SAMPSONI, Nl. Sp. 

Plate I, fig. 5, azygous side; fig. 6, opposite view; fig. 7, summit. 

Species medium size. Calyx obconical, rather broadly truncated 

below and stelliform, as seen from above, in consequence of the 

horizontal, rigid extension of the five radial series. The abrupt, 

horizontal extension of the radial series commences at the top of 

the third primary radials. Plates thick and nodose. 

Basal plates form an hexagonal disc four times as wide as high, 

stand upright and evenly truncated below. The first primary 

radials are the largest plates in the body, about as long as wide, 

three hexagonal, two heptagonal. Second primary radials about 

one-third as large as the first and hexagonal. Third primary 

radials about half as large as the second, pentagonal, axillary, and 

support, on each superior side, a single secondary radial, which is 

axillary, and supports, on each upper side, a single tertiary radial, 

which gives to each ray four arms. There are, therefore, twenty 

arms in this species. 

The interradial areas all connect with the vault, but they differ 

much from each other. The first plate is about the size of a 

second primary radial, and it is followed by two smaller plates, in 

the second range. In one of the areas there are four plates, in 

the third range, that separate the radial series and curve over 

upon the vault, where they unite with the summit plates. In 

each of the two areas, there are three plates, in the third range, 

that unite with the plates of the vault. In the other area there 

are two plates, in the third range, that are followed by three 

plates, in the fourth range, that curve over and unite with the 

plates of the vault. In the azygous area, the first plate is in line 

with the first primary radials and like them, except somewhat 

smaller. It is followed by two plates, in the second range, and 
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by three in the third range, one of which is elongated and curves 

over so as to unite with the plates of the vault. There are two plates, 

in the fourth range, even with the superior end of the elongated 

plate belonging to the third range, that unite with the plates of 

the vault. 

The vault is depressed, convex, and covered with polygonal, 

slightly convex plates of very unequal size. The orifice is small 

and subcentral. 

This species is so distinct from all others that no comparison 

with any of them is necessary. Heretofore, there has never been 

described a twenty-armed species of Physetocrinus, except Physe- 

tocrinus copei, which is far removed from this species, in all 

other respects. 

Found by F. A. Sampson, in whose honor we have proposed 

the specific name, in the Burlington Group, at Sedalia, Missouri, 

and now in his collection. 

DORYCRINUS ALABAMENSIS, 0. Sp). 

Pict Ul wigeed>, “basal, wew, figs-16;- summit view; figs 17, 

azygous side; the specimen illustrated is a 

cast from the chert. 

Species medium size, calyx and vault subequal, outline sub- 

spheroidal, arms directed below a horizontal line. Calyx basin- 

shaped, rounded below, more than twice as wide as high. 

Ambulacral openings directed horizontally or below a_ horizontal 

line and not visible in a basal or summit view. ‘This species is 

founded upon a very perfect cast in chert, of the interior of the 

test, and, therefore, does not show the surface ornamentation, or 

surface character of the plates except it shows the existence of 

radial ridges, by the radial furrows within the radial plates. 

Basals form an hexagonal disc, very little larger than the 

diameter of the column, with a strongly marked re-eniering angle 

on the azygous side. First primary radials, a little larger than 

wide, three hexagonal, two heptagonal. Second primary radials a 

little wider than long, three pentagonal, two hexagonal, caused by 

the slight truncation of some of the angles, by the plates, in the 

second interradial ranges. Third primary radials about the size 

of the second, three hexagonal, two pentagonal, axillary and sup- 

porting, upon each superior sloping side, two secondary radials, 



16 

the last being axillary and supporting, upon each outer sloping 

side, a free arm, which gives to each ray four arms. There are, 

therefore, twenty arms in this species. 

In each regular interadial area there are five plates; one, followed 

by two in the second range, and two in the third range, which 

widely separate the arms and unite with the plates of the vault. 

In one area, however, the first plate is divided horizontally, so as 

to give the area six plates, which may or may not be abnormal. 

The azygous area is wide and the plates of the calyx graduate 

into those of the vault, without any distinct line of separation. 

The first plate is in line with the first primary radials and fully 

as large as either of them. It is followed by three plates, in the 

second range, the middle one being the smallest. There are four 

plates in the third range and four in the fourth range, the latter 

being of unequal size and forming an irregular range. Some of 

the plates, in the fifth range, abut upon the plates that sur- 

round the azygous orifice, which is situated upon the side, below 

the summit of the vault. 

The vault is highly convex and has greater capacity than the 

calyx itself. There is a very large subcentral plate surrounded by 

eight plates, four of which are large, two are medium size, and 

the other two are smaller and abut upon the azygous orifice. The 

cast shows a pit in each of the four large plates, and in the in- 

terambulacral plates below, but there are none, in the ambulacral 

plates. There is also a pit subcentrally where the large subcen- 

tral plate rested. Probably these pits indicate spine-bearing 

plates. 

This species bears little or no resemblance to any twenty-armed 

species heretofore described, and the test, if ever discovered, can 

probable be identified. At least, the test is as likely to be iden- 

tified from the cast as the cast would have been from the test, if 

we had described the test instead of the cast. Twenty-armed 

species prevail, in the Keokuk Group, over other forms, 

and twelve and sixteen-armed species prevail in the Burlington 

Group, over other forms. The general form of this species is 

more like the prevailing forms in the Keokuk, than the prevailing 

forms in the Burlington, and without having examined the rocks 

from which it was collected, we suppose it was from the Keokuk 

Group. 
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Found at a place called Chert Hill, in Alabama, supposed to 

be of the age of the Keokuk Group, and now in the collection of 

Charles L. Faber. 

DORYORINUS SAMPSONI, n. Sp. 

Plate III, Fig. 20, azygous side; Fig. 21, opposite view; Fig. 

22, summit, part of the spines are broken off. 

Species above medium size. Body somewhat urn-shaped, base 

expanded, subcylindrical from the base of the third primary 

radials, and then abruptly expanded horizontally to the free arms, 

where the body has a subpentagonal outline, and above which the 

vault is perpendicularly elevated, preserving the subpentagonal 

outline a distance nearly equal to the height of the calyx and 

having a nearly flat summit. The expansion of the calyx from the 

basals to the third radials is less than the expansion of the 

base itself. The plates are convex or tumid. Ambulacral open- 

ings directed horizontally and not visible in a basal or summit 

view. | 

Basals the largest plate in the body, constricted in the superior 

part and broadly flanged below. The xbottom is concave, and 

columnar canal small. First primary radials a little wider than 

long, each one bears a transverse central node, three hexagonal, 

two heptagonal. Second and third primary radials together very 

little more than half as large as the first. Second primary radials 

quadrangular, two or three times as wide as high. Third primary 

radials about the size of the second, three hexagonal, two penta- 

gonial, curved outward, axillary, and, in the ray on each side of 

the azygous area bear a single secondary radial, on each outward 

sloping side, which is directed horizontally and bears upon each 

outward sloping side a single tertiary radial which gives to each 

of these rays four arms. In the ray opposite the azygous area, 

the third primary radial bears upon one outward side two secondary 

radials and upon the other an axillary secondary radial, which sup- 

ports upon each outward side a single tertiary radial, which gives 

to this ray three arms. In each of the lateral rays, the third 

primary radial bears upon each superior, outward sloping side two 

secondary radials, which gives to each of these two arms. There 

are, therefore, fifteen arms in this species. The arm formula 

is 44+2+4+342+44. 

—3 
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The regular interradial areas are elongated, unequal, and con- 

nected with the vault. In one area there are two plates, one, 

followed by an elongated plate that connects with the vault. In 

another area there are four plates, one, followed by two plates in 

the second range, and an elongated plate that connects with the 

vault, in the third range. In each of the other two areas there 

are three plates, one, followed by two in the second range, that 

connect with the plates of the vault. The interradial areas are 

depressed below the radials, which gives the subpentagonal out- 

line to the body. The azygous area is nearly perpendicular from 

the constriction of the basals to the orifice, with a central longi- 

tudinal, convex ridge. The first azygous plate is in line with the 

first primary radials, larger than either one of them, and bears a 

transverse central node. It is followed, in the second range, by 

three plates, the middle one being the largest and most convex. 

The middle one is followed by two large nodose plates, the last 

one of which abuts upon the azygous orifice. The plates upon 

each side of the longitudinal central ridge, formed by these no- 

dose plates above the second range, are small and depressed. On 

one side, below the plates surrounding the orifice, there are three 

plates and on the other four. The azygous orifice is surrounded 

by five plates and is situated below the level of the horizontally 

extended spines belonging to the vault. 

The vault is elevated above the ambulacral openings so that a 

transverse section is subpentagonal, but it is stellate, as seen from 

above, by reason of a very large plate above each radial series: 

terminating in a large spine, directed horizontally. In each of the 

lateral rays a large elongated plate separates the small ambulacral 

openings and extends to the inferior side of the spinous plate 

In the other rays an elongated plate occupies the same position, 

and laterally there are two plates extending to the spinous plate, 

the lower ones separating the ambulacral openings. The vault is 

nearly flat on the top, where it is covered by a few convex plates 

and a large central spinous plate. There are, therefore, six plates 

that terminate in spines, one central and directed upward and one 

over each radial series directed horizontally. Each spine is ab- 

ruptly contracted or constricted, in the middle part, and then 

extends without tapering until it approaches the point. The point 

is broken off from each of the spines, in our specimen, but one 
of them is evidently nearly complete, as shown in the illustration. 
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There are two large, elongated plates in each interambulacral 

area, followed by two large plates, that separate the spine-bearing 

plates and curve over upon the vault. The central spine-bearing 

plate is surrounded by a circle of eleven plates, which nearly cover 

the summit. 

There -has never been but one fifteen-armed species described 

from the Burlington Group, and it has no resemblance to this 

one, and no comparison is therefore necessary to distinguish it. 

In general form it bears some resemblance to D. intermedius and 

D. missouriensis, but it is so widely different, without resorting 

to the arm formula, that they cannot be mistaken for each other. 

D. intermedius is a nineteen-armed species, and D. missowriensis 

a twelve-armed species. 

Found by F. A. Sampson, in whose honor we have proposed 

the specific name, in the Burlington Group, at Sedalia, Missouri, 

and now in his collection. 

DORYCRINUS FABERI, Nn. Sp. 

Plaie I, Fig. 8, azygous side; Fig. 9, opposite view; Fig. 10, 

summi, part of the spines are broken off. 

Species small. Calyx obpyramidal, from two to two and a half 

times as wide as high, truncated and flanged at the base. Radial 

ridges angular. Surface granular. Sutures not beveled. Column 

quite small. 

Basals form a short subhexagonal disc, two and a half times as 

wide as the diameter of the column, the upper part being con- 

stricted and the lower part having a moderately concave depres- 

sion, for the attachment of the column. First primary radials, the 

largest plates in the calyx, longitudinally angular in the middle, 

a little wider than long, three hexagonal, two heptagonal. Second 

primary radials about one-third as large as the first, quadrangu- 

lar, and from two to two and a half times as wide as long. Third 

primary radials about one-half larger than the second, pentagonal, 

axillary, and, in four of the rays, support on each upper sloping 

side a single, secondary radial, which gives to each of these rays 

two arm openings to the vault. In the ray, on the right of the 

azygous area, the third primary radial bears upon the distal side 

two secondary radials and upon the proximal side a single second- 
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ary radial, which is axillary and supports, upon each upper slop- 

ing side, a single tertiary radial, which arrangement gives to this 

ray three arm openings to the vault. There are, therefore, eleven 

arm openings to the vault in this species. 

In each regular interradial area there is one large, flat plate, 

followed by two narrow, elongated ones that unite with the plates 

of the vault. The first azygous plate is in line with the first 

primary radials and about as large as the smaller one. It is fol- 

lowed by three plates in the second range, the middle one being 

the largest. There are four plates in the third range, and one of 

the middle ones extends up to the azygous orifice and is trun- 

cated by it. 

The vault is somewhat elevated over the ambulacral orifices 

and depressed convex centrally. The largest plate is subcentral, 

on the azygous side, and bears a long, robust spine. Hach plate 

over a junction of the ambulacral canals bears a long spine. 

Otherwise the plates covering the vault are plane or slightly con- 

vex. Nine plates abut upon the subcentral, spine-bearing plate, 

two of which are truncated by the azygous orifice. Four plates 

only abut upon the minute azygous orifice, which is situated on a 

bulbous elevation, about on a level with the summit of the vault, 

and opens out horizontally. 

This is the first eleven-armed Dorycrinus ever described, and 

hence it is distinguished, by that character alone, from all other 

species. ‘The six spinous plates on the vault and plane surface of 

the other plates will distinguish it again from D. wnicornis. It 

will also be distinguished from that species by the two plates in 

the second range, in each regular interradial area. And again, 

by the third range of plates, in the azygous area, and, again, by 

the fact that, in that species, there are numerous small plates 

surrounding the azygous orifice, while, in this, five plates consti- 

tute the azygous bulb and four of these abut upop the orifice. 

The surface of the plates, too, in the calyx of that species bears 

short spines or the plates are very tumid, while, in this, the plates 

are plane with the exception of the angular radial ridges. Dory- 

crinus unicornis has a wide range. We have examined it from 

various localities, in Iowa, from Adams county, Illinois, and from 

Sedalia, Blackwater and other places in Missouri, and the differ- 

ences shown by the specimens from these distant localities are 

very slight, and usually consist in the character of the plates, 
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which differ in their convexity, some having cuneiform spines on 

the larger plates, and others having a plate here or there with a 

sharp spine. We have examined specimens varying from an 

eighth of an inch to an inch and a half in diameter, possessing, 

in every respect, the same substantial characters. Occasionally 

there is an increase in the number of plates, in the interradial or 

azygous areas or on the vault, from the normal number, but the 

radial plates and twelve ambulacral openings are features that 

remain unchanged. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of Charles L. Faber, in whose honor the spe- 

cific name is proposed. 

AMPHORACRINUS JESSIE, Nn. Sp. 

Plate III, Fig. 18, azygous side, the vault retains part of the 

matrix, hence the transverse truncation of the 

figure; Fig. 19, basal view. 

Species rather below medium size. Calyx bowl-shaped, some- 

what broadly truncated or flattened below, and subpentagonal in 

transverse section above, nearly twice as wide as high. Radial 

ridges defined from the center of the first radial upward, and be- 

coming stronger as the arms are approached. Plates convex and 

more or less pyramidal. 

Basals form an hexagonal disc, with re-entering angles, about 

one-third wider than the diameter of the column, which attached 

in a moderately concave depression. First radials longer than 

wide, and abruptly curve upward from the central, angular, com- 

mencement of the radial ridges, three hexagonal, two heptagonal. 

Second radials about two-thirds as large as the first, wider than 

long, hexagonal. Third primary radials short, much smaller than 

the second, pentagonal, axillary, and support on each upper slop- 

ing side a single small secondary radial, which is axillary, and 

supports upon each superior sloping side a free arm. ‘The sec- 

ondary radials and arms are directed nearly horizontally. There 

are four arms to each ray, or twenty arms belonging to this 

species. The arms are very small and round on the lower side. 

The interradial areas curve over upon the vault so as to leave 

the radial series standing out prominently. There are three regu- 

lar interradials in each area. The first one is larger than a sec- 
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ond primary radial, and is followed by two plates in the second 

range that connect with the plates of the vault. The first azygous 

plate is in line with the first primary radials and somewhat smaller. 

It is followed by two plates in the second range, and by three in 

the third range, that connect with the plates of the vault. 

The vault is depressed convex and bears a subcentral proboscis, 

but the matrix adheres, in our specimens, so as to prevent a full 

description of it. 

This species is so different from all others that have been de- 

scribed that no comparison is necessary. 

Found by Miss Jessie Blair, in whose honor we have proposed 

the specific name, in the Choteau limestone, at Sedalia, Missouri, 

and now in the collection of S. A. Miller. 

BATOCRINUS NODOSARIUS, 0. Sp. 

Plate I, Fig. 11, side view, with azygous area on the right; 

Fig. 12, summit view. 

Species medium or below medium size, biturbinate. Calyx ob- 

conoidal, in the lower part, and spreading, nearly horizontally, in 

the superior part, truncated at the base; about twice as wide as 

high; arm openings directed horizontally; plates convex, the larger 

ones tumid; surface granular. 

Basals form a low cup or hexagonal disc, with slight re-enter- 

ing angles, about twice as wide as the diameter of the column. 

It is constricted, in the upper part, and the plates extend a little 

below the point of columnar attachment. First radials tumid, 

about one-half wider than high, three hexagonal, two heptagonal. 

Second primary radials short, quadrangular, three or four times 

as wide as long. Third primary radials about twice as large as 

the second, pentagonal, axillary, and in each lateral ray, and, in 

the ray on each side of the azygous area, bear, upon each upper 

sloping side, two secondary radials. The second secondary radials 

are axillary, and, in each of the lateral rays, bear, upon each su- 

perior sloping side, two tertiary radials, which gives to each of 

these rays four arms. The proximal sides of the secondary radials, 

in each ray adjoining the azygous area, bear two tertiary radials, 

and the distal sides bear a single tertiary radial, which is axillary, 

and supports, upon one side, a single quaternary plate, and, upon 

the other, two quaternary plates, which arrangement gives to each 
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of these rays six arms. In the ray opposite the azygous area, the 

third primary radial bears, upon one side, four secondary radials, 

and upon the other, two, the last being axillary, and supporting, 

upon each upper sloping side, two tertiary radials, which gives to 

this ray three arms. There are, therefore, twenty-three arms in 

this species. The arm formula is 6+4+38-+4-+6. 

In each regular interradial area there is a large tumid plate, 

and, in two of the areas, it is followed by a very small plate. 

The azygous area contains only four plates. The first one is in 

line with the first primary radials and quite as large as either of 

them. It is followed by three plates, the middle one being the 

largest, and cut off from the plates of the vault by the union of 

the quaternary radials above it. 

The vault is highly convex and covered with numerous polyg- 

onal, nodose plates. It bears a subcentral proboscis. 

This species differs, in general outline, and in the surface of 

the plates, from B. subaequalis of McChesney, which has three 

regular interradials in each area and seven or eight irregularly 

arranged plates, in the azygous area, beside tha arm formula, in 

that species, is 6+4+4+44+5. The two species have so little re- 

semblance to each other, though they have the same number of 

arms, that no further comparison is necessary. ‘This species has 

even less resemblance to B. pistillus of Meek & Worthen, which 

has four regular interradials and seven or eight azygous plates 

and the arm formula of 5+4+4+5-+5. These are the only twenty- 

three armed species, that have been described from the Burling- 

ton group, and our species cannot be mistaken for any other. 

Found in the Burlington Group, of Adams county, [llinois, and 

now in the collection of Charles L. Faber. 

BATOCRINUS LEVIS, nN. Sp. 

Plate I, Fig. 13, basal view; Fig. 14, azygous side; Fig. 15, 

summit view. 

Species medium or below medium size, calyx somewhat obco- 

noidal, rounded below, broadly constricted in the middle and more 

or less quinquelobate when seen from above, caused by the de- 

pression, at the interradial areas. There is considerable variation 

of the forms in different specimens. Surface of the plates, plane 

and smooth, those of the vault sometimes slightly convex. 
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Basals form a low cup having a round, hemispherical depression 

below for the attachment of the column. In some specimens the 

lower part of the cup is rounded into the columnar depression, 

and upward from it, in others, there is more or less. angularity. 

The cup at the top is about twice the diameter of the column. 

First radials the largest plates in the body, a little wider than 

long, three hexagonal, two heptagonal. Second radials small, 

quadrangular, three or four times as wide as long. Third radials 

very little larger than the second, pentagonal, axillary and bear 

upon each superior sloping side, in four of the rays, two second- 

ary radials, the last ones being axillary and supporting on each 

upper side two tertiary radials, which gives to each of these rays 

four arms and four ambulacral openings to the vault. In the ray 

opposite to the azygons area, the third primary radial bears 

upon each superior sloping side three secondary radials which 

gives to this ray two arms. There are, therefore, eighteen arms 

and eighteen ambulacral openings to the vault in this species. 

The arm formula is 4+ 4+ 2+ 4- 4, and there is no variation 

among the specimens examined. 

' There are three regular interradials in each area, one followed 

by two more or less elongated plates in the second range, which 

are cut off from the plates of the vault by the union of the last 

radials. The first one is in line with the first primary radials and 

nearly as large. It is followed by three subequal plates, in the 

second range, and by three plates, very unequal in size, in the 

third range. Above these, in the fourth range, there are two 

elongated plates that connect with the plates of the vault. 

The vault is only moderately convex, except near the azygous 

orifice, where it is elevated more abruptly. It is depressed 

toward the margin, in the interradial areas. It is covered with 

smooth plates, some of which are convex. There is no proboscis, 

though the azygous orifice is somewhat elevated subcentrally. 

The ambulacral openings are directed upward, at an angle of 

about forty five degrees, and are seen in a summit view, but are 

not visible in a basal view of the calyx. No ovarian pores dis- 

covered. 

This species bears little or no resemblance in general form or 

surface features to any other eighteen-armed described species 

and cannot be mistaken for any of them. In form and absence of 

surface ornamentation and position of the azygous orifice, it re- 
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sembles Batocrinus hageri, McChesney. That species, however, 

has twenty arms, four in each radial series, while this has only 

eighteen, or two only, in the ray opposite to the azygous area, 

and this feature alone is sufficient to distinguish the species. There 

are minor differences in the regular and azygous areas. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of A Albers, 8S. A. Miller and Wm. F. E. Gurley. 

The specimen illustrated is from the collection of Mr. Albers. 

BATOCRINUS ENODIS, Nn. Sp. 

Eiaie tf, Hig. 16, basal view; Fig. 17, azygous. side; Fig. 18, 

summit view. 

Species variable in size and in form, one of the specimens ex- 

amined has a diameter little more than half that of the one illus- 

trated. Calyx and vault subequal in size, and much alike in form. 

Calyx saucer-shaped, rapidly expanding from the column to the 

arms. Ambulacral openings directed upward at an angle of about 

forty-five degrees, and not visible from a basal view. Surface of 

the plates plane and smooth, some of those on the vault some- 

times slightly convex. 

Basals form a low, concave, hexagonal disc, with obscure reén- 

tering angles, having a round, hemispherical depression for the 

attachment of the column, and about one and a half times the 

diameter of the column. First primary radials nearly twice as 

wide as long, three hexagonal, two heptagonal. Second primary 

radials about half as large as the first, quadrangular, and two or 

two and a half times as wide as long. Third primary radials 

somewhat smaller than the first, twice as wide as long, three hex- 

agonal, two pentagonal, axillary, and in one of the lateral rays, 

on each side, and in the ray opposite the azygous area, support 

on each superior lateral side, two secondary radials, the last ones 

being axillary and supporting on each upper side two tertiary ra- 

dials, which gives to each of these three rays four arms and four 

ambulacral openings to the vault. In the ray on the right of the 

azygous area, the third primary radial bears upon the distal side 

two secondary radials, the last one being axillary and supporting, 

on the distal side, two tertiary radials, and, on the proximal side, 

one tertiary radial, which is axillary and supports upon each 

upper side a quaternary radial; and bears upon the proximal side 

~-4 
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one secondary radial, which is axillary and supports, on the distal 

side, three tertiary radials, and, upon the proximal side, two ter- 

tiary radials, the last being axillary and supporting, on each 

upper sloping side, two quaternary radials, which arrangement 

gives to this ray six arms. Io the ray on the left of the azygous 

area, the third primary radial bears, upon the distal side, two sec- 

ondary radials, the last being axillary and supporting, upon each 

upper sloping side, two tertiary radials, and bears upon the prox- 

imal side one secondary radial, which is axillary and supports 

upon the distal side two tertiary radials, and upon the proximal 

side a single tertiary radial, which is axillary and supports on 

each superior side two quaternary radials, which arrangement 

gives to this ray five arms. There are, therefore, twenty-three 

arms and twenty-three ambulacral openings to the vault in this 

species. The arm formula is 6+4+4+4-+5. 

All of the interradial areas are cut off from the vault. In one 

of the regular interradial areas there are two plates, one follow- 

ing the other. In another area there are four plates, one followed 

by two, in the second range, and one in third. In each of the 

other two areas there are three plates, one followed by two, in 

the second range. This is the structure of the type specimen, 

but other specimens may show some differences in the regular 

areas. In the azygous area there are seven plates. The first 

plate is in line with the first primary radials, but not near as 

wide, though somewhat longer. It is followed by three rather 

large subequal plates, in the second range, and these by three, in 

the third range, the middle one of which is quite large and the 

lateral ones small. This area is entirely cut off from the vault 

by the union of the quaternary radials. 

The vault is highly convex, or subconoida], and covered with 

smooth, polygonal plates. The azygous orifice is subcentral and 

elevated above the surrounding summit, but there is no proboscis. 

The ambulacral openings are visible in a summit view. No ova- 

rian pores discovered. 

This species bears little or no resemblance to any other twenty- 

three armed species that has been described, either in general 

form or surface features, and cannot be mistaken for any of them. 

In its smooth surface it resembles B. dodecadactylus, B. rotun- 

dus, B. oblatus, B. hagerit, B. levis, and other species herein 

described, though otherwise its affinities would seem to be with 
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B. rotundus and B. oblatus. In form it approaches B. rotundus, 

but that species has twenty-one ambulacral openings to the vault, 

as follows: 5+4+4+4-+4, while this species has twenty-three, as 

follows: 6+4+4+4+5. They also differ in the regular and azy- 

gous areas. It differs in form from B. oblatus, which has twen- 

ty two arms, as follows: 5+4+4+4-+5, and it differs in the azy- 

gous and interradia]l areas. There is no reason why it should be 

mistaken for either of these species. B. rofundus is the prevail- 

ing form in Missouri, where this species is yet unknown; while 

B. oblatus is the prevailing form in Iowa and some localities in 

Illinois, where B. rofundus also occurs, and where this species is 

also found. 

Found in the Burlington Group, at Burlington, Iowa. The 

type is from the collection of S. A. Miller; other specimens are 

in the collection of A. Albers. 

BATOCRINUS COMPLANUTUS, N. Sp. 

Plate I, Fig. 19, azygous side; Fig. 20, opposite view. 

Species variable from below to above medium size. We have 

specimens smaller and others larger than the one illustrated. 

Vault smaller than the calyx. Calyx obconoidal, rapidly expanding 

from the column to the arms. Ambulacral openings directed 

above an horizontal line and not visible, in a basal view. Surface 

of the plates plain and smooth, some of them on the vault, some- 

times slightly convex. 

Basals form a low, hexagonal cup, with re-entering angles and 

having a round, hemispherical depression for the attachment of 

the column. The cup is a little more than twice the diameter of 

the column. First primary radials one-half wider than long, three 

hexagonal, two heptagonal. Second primary radials about one- 

third as large as the first, quadrangular, and about twice as wide 

as long. Third primary radials a little larger than the second, 

four hexagonal, one pentagonal, axillary, and in four of the rays 

bear, upon each superior sloping side, two secondary radials, 

the last of which are axillary and bear upon each upper sloping 

side two tertiary radials, which arrangement gives to each of 

these rays four arms and four ambulacral openings to the vault. 

In the ray opposite the azygous area the third primary radial 
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supports on one upper sloping side three secondary radials and 

upon the other two secondary radials, the last one being axillary 

and supporting upon each upper side two tertiary radials, which 

arrangement gives to this ray three arms. There are, therefore, 

nineteen arms and nineteen ambulacral openings to the vault in 

this species, The arm formula is 4+4+3+4-+4. 

All of the interradial areas are cut off from the vault. In each 

of the regular interradial areas there are three plates, one, fol- 

lowed by two in the second range. In each of the other two 

regular interradial areas there are four plates, one, followed by 

two in the second range and by one in the third range. In the 

azygous area there are eleven plates. The first plate is in line 

with the first primary radials and nearly as large. It is followed 

by three plates in the second range, four in the third range, two 

in the fourth range and one in the fifth range, which is cut off 

from the vault by the union of the second tertiary radials. 

Vault highly convex or obconoidal, covered with smooth polygo- 

nal plates, and bearing a subcentral proboscis. The ambulacral 

openings are visible in a summit view. No ovarian pores dis- 

covered. 

This species bears little or no resemblance in general form or 

surface features to either B. attenuatus or B. nodulosus, the other 

two nineteen-armed species heretofore described from the Burling- 

ton Group, and cannot be mistaken for either of them. In its 

smooth surface and general form its affinities would seem to be 

with B. rotundus, B. oblatus and B. enodis, above described. 

This species, however, has only nineteen ambulacral openings to 

the vault, while B. rotundus has twenty-one, B. oblatus twenty- 

two and B. enodis twenty-three. This, alone, is sufficient to dis- 

tinguish the species. They differ further in the azygous and reg- 

ular interradial areas, and this species bears a large subcentral 

proboscis, while B. oblatus and B. enodis do not bear any, and 

B. rotundus bears a very small one. 

Found in the Burlington Group, at Burlington, Lowa. The 

specimen illustrated is in the collection of A. Albers, and other 

specimens are in the collection of §. A. Miller. 
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_BATOCRINUS LEVIGATUS, 0. sp. 

Plate I, Fig. 21, azygous side; Fig. 22, opposite view. 

Species variable in size, from below medium to large. We have 

specimens less than half the size of the one illustrated. Vault 

smaller than the calyx. Calyx obconoidal and the larger specimens 

depressed, in the interradial areas, so as to give it a somewhat 

obpyramidal outline. It expands quite regularly from the column 

to the arms. Ambulacral orifices directed above an horizontal line 

and not visible in a basal view. Surface of the plates plane and 

smooth, some of those on the vault, sometimes, slightly convex. 

Basals form an hexagonal disc about one-half wider than the 

diameter of the column, and bearing an hemispherical depression 

for its attachment. First primary radials wider than long, three 

hexagonal, two heptagonal. Second primary radials quadrangular, 

two or three times as wide as long. Third primary radials a little 

larger than the second, pentagonal, axillary, and, in the ray oppo- 

site the azygous area, bear upon each upper sloping side four 

secondary radials, which gives to this ray two arms. In the ray 

on the right of the azygous area, the third primary radial supports 

upon each upper sloping side two secondary radials, the last being 

axillary, and supporting on the distal sides three tertiary radials, 

and on the proximal sides two tertiary radials, which arrangement 

gives to this ray four arms. In the ray on the left of the azygous 

area (we speak of the right and left sides of a specimen as seen 

in the illustrations, without reference to the anterior and posterior 

sides), the distal side bears three secondary radials, the last being 

axillary, and supporting on each upper side two tertiary radials; 

and the proximal side bears two secondary radials, the last being 

axillary, and supporting on each upper sloping side three tertiary 

radials, which arrangement gives to this ray four arms. In the 

right lateral ray, the third primary radial bears upon each superior 

sloping side three secondary radials, the last ones being axillary, 

and one of them supporting upon each upper side two tertiary 

radials, and the other one supporting upon each upper side three 

tertiary radials, which arrangement gives to this ray four arms. 

In the left lateral ray, the third primary radial bears upon one 

upper sloping side three secondary radials, and, upon the other, 

two secondary radials, the last ones being axillary, and supporting 

on each upper side two tertiary radials, which gives to this ray 
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four arms. There are, therefore, eighteen arms and eighteen am- 

bulacral openings to the vault in this species. The arm formula 

is 4+4+2+4+4. The irregularity of the radial series is very re- 

markable, and yet the calyx is as symmetrical as it is in many 

other species, and the same features occur in several specimens. 

The interradial areas are different, but they are all cut off from 

the vault. In the area, on each side of the azygous area, there 

are three plates, one followed .by two, in the second range. In 

each of the other areas there are four plates, one in the first 

range, two in the second range, and an elongated plate in the 

third range. In the azygous area there are eight plates. The 

first plate is in line with the first primary radials and nearly as 

large. It is followed by three plates, in the second range, three 

in the third range and one in the fourth range, which is cut off, 

at a distance from the vault, by the union of the tertiary radials. 

Vault highly convex or obconoidal, with slightly concave de- 

pressions toward the interradial areas. It is covered with smooth, 

polygonal plates, some of which are convex, and bears a subcen- 

tral proboscis. The ambulacral openings are visible in a summit 

view. No ovarian pores discovered. 

This species is essentially different, in its structure and general 

form, from all other eighteen-armed species, and agrees with B. 

levis, only, in the fact that they both have smooth plates and bear 

eighteen arms. J. levis has no proboscis, this species has one, 

the form of calyx and vault is. different and the structure of the 

radial series above the third primary radials is different, in the 

two species, as well as the regular and azygous areas. The two 

species cannot be mistaken for each other. It is hardly necessary 

to compare it with any other described species. It belongs to a 

long list of species having smooth or finely granular plates, but 

that is a feature of minor importance. 

Found in the Burlington Group, at Burlington, Iowa. The 

specimen illustrated is in the collection of Mr. A. Albers; others 

are in the collection of 8S. A. Miller. 
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BATOCRINUS POLITUS, Nl. Sp. 

Pidte 41, "ig. 423, Casal view; Big: 24, azvgous side; Fig, 25, 

summit view. 

Species small, subglobose, vault not as large as the calyx, longi- 

tudinally constricted, on the azygous side. Calyx saucer shaped. 

Surface of the plates plane and smooth. 

Basals form an hexagonal disc, with slightly re-entering angles, 

about twice as wide as the diameter of the column, and having 

an hemispherical depression for the insertion of the column. First 

primary radials nearly as long as wide, three hexagonal, two heptag- 

oval. Second primary radials quadrangular, about twice as wide 

as long. Third primary radials a little larger than the second, 

pentagonal, axillary, and, in three of the rays, support, on each 

upper sloping side, two secondary radials, which gives to each of 

these rays two arms. In the ray on the left of the azygous area, 

the third primary radial bears upon the proximal side two sec- 

ondary radials and upon the distal side a single secondary radial, 

which is axillary and supports, on each upper side, a tertiary 

radial, which arrangement gives to this ray three arms. In the 

ray on the right of the azygous area, the third primary radial 

supports, on the distal side, a secondary radial, which is axillary, 

and bears upon each upper side a tertiary radial; and on the 

proximal side two tertiary radials, the last one being axillary and 

supporting, upon one upper side, an arm, and upon the other a 

tertiary radial, which arrangement gives to this ray four arms. 

There are, therefore, thirteen arms in this species. The arm 

formula is 4+2+2+2-+3. 

There is only a single plate in each regular interradial area, 

and it is cut off from the vault by the secondary radials. In the 

azygous area there are five plates. ‘The first one is in line with 

the first primary radials, longer and fully as large as either of 

them. It is followed by three plates, in the second range, the 

middle one of which is the smallest and much elongated. There 

is one elongated plate in the third range that rests upon the plate 

on the left of the second range and separates the middle plate, 

in the second range, from. the secondary radials on the left, and 

extends up between the secondary radials and unites with the 

plates of the vault. 
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Vault highly convex, covered with rather large, polygonal, plain, 

smooth plates, and bearing a small, subcentral proboscis. The 

ambulacral openings are directed a little above a horizontal line, 

and may be seen in a summit view. No ovarian pores discovered. 

This species bears little or no resemblance, in general form or 

surface features, to B. hodgsont, the only thirteen-armed species 

heretofore described, and cannot be mistaken for it. Its nearest 

affinity seems to be with B.- dodecadactylus, Meek & Worthen, 

from which it is distinguished by having thirteen instead of 

twelve ambulacral openings to the vault, and one more secondary 

radial in one of the rays. This alone is sufficient to distinguish 

it as a species. It has also an extra, elongated plate, constituting 

the third range in the azygous area, that does not exist in B. 

dodecadactylus. There are minor features in which they differ, 

but these constitute the essential differences. In describing B. 

dodecadactylus, in Geo. Sur., [ll., Vol. II, p. 205, the third radi- 

als are described as “hexagonal.” ‘This is an accidental mistake, 

or typographical error, for they are all pentagonal in that species 
and in this one. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of S. A. Miller. It also occurs at Sagetown, 

Illinois, and is in the collection of F. A. Sampson, from that 

place. 

BATOCRINUS GLABER, 0. Sp. 

Plate I, Fig. 26, azygous view of a medium specimen; Fig. 27, 

opposite view of same; Fig. 28, opposite view of a 
large specimen. : 

Species varying in size from small to very large. Fig. 28 rep- 

resents one of the largest specimens. Fig. 26 represents a medi- 

um-sized specimen. Others, among a collection of thirty speci- 

mens belonging to this species are not more than half as large 

as the medium-sized specimens. ‘The vault is usually as long or 

longer than the calyx, but having somewhat less capacity. The . 

calyx is somewhat saucer-shaped, constricted broadly at the first 

radials and rapidly rounding up to the ambulacral openings, 

which are directed upward at an angle of about forty-five degrees 

and are not visible in a basal view. Surface of the plates plain 

and smooth, occasionally the larger plates may show a slight 
convexity. 
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Basals form an hexagonal disc about one half wider than the 

diameter of the column, and bear a concave depression less than 

hemispherical, for its attachment. First primary radials wider 

than long and transversely concave, so as to give the appearance 

of a constriction of the calyx, at this place. Second primary ra- 

dials quadrangular, two or three times as wide as long. Third 

primary radials a little larger than the second, three hexagonal 

and two heptagonal, axillary, and bear upon each of the two supe- 

rior sides two secondary radials, the last ones being axillary and 

supporting, on each upper sloping side, two tertiary radials, which 

arrangement gives to each of the rays four arms. There are, 

therefore, twenty arms and twenty ambulacral openings to the 

vault, in this species. The arm formula is 4+4+4+ 444. 

The regular interradial areas are quite different from each 

other. In one of the areas there are three plates, one, followed 

by two in the second range, which are cut off from the vault by 

the union of the first and second tertiary radials above them. In 

each of the other three regular interradial areas, there are four 

plates, one, followed by two in the second range, and by one in 

the third range, but the plates are more elongated in some of these 

areas than in others. In the largest specimens there is an addi- 

tional plate in the third range, so that there are five plates in 

some of the areas and four in others. In the azygous area there 

are twelve plates. The first one is in line with the first primary 

radials and nearly as large. It is followed by three plates in the 

second range, four in the third range, three in the fourth range 

and one in the fifth range that separates the last tertiary radials. 

There is some difference in the plates, in the azygous areas, in 

different specimens, above the second range of plates, and the 

number in the areas seems to vary from eleven to thirteen. This 

is a feature that is noticeable in other species of Batocrinus, and 

it may be laid down as a rule that the number of azygous plates 

may vary, in the same species, but the number of ambulacral 

openings will not change, within the limits of a species, except 

as a result of injury or abnormal developments. 

Vault conoidal and bearing a subcentral proboscis. It is covered 

with plain, smooth, polygonal plates. The ambulacral openings 

are directed above an horizontal line and are visible in a summit 

view. No ovarian pores have been discovered. 

—d 
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This species is essentially different in its structure and general 

form from all other twenty-armed species, and no comparison with 

any of them would tend to throw any light upon it. It is a 

species, however, that has been frequently mistaken for B. rotundus, 

just as B. oblatus and all other smooth species of Batocrinus 

have been. JB. rotundus, as originally defined and illustrated, is 

a twenty-one-armed species. It is much smaller, as a general rule, 

than this species and never attains the size of the specimens 

illustrated, in figure 28, though it has one more arm, in the radial 

series. -It never agrees in form with this species, nor does it 

possess as large a probocis. It is not constricted around the first 

primary radials, as this species is, nor does it possess the same 

form and number of plates in the azygous and regular interradial 

areas. The resemblance between the two species is more fanciful 

than real. The error probably arose in this way, Meek & Worthen, 

in describing B. dodecadaclylus, (Geo. Sur. Ill. Vol. 2, p. 207), 

say: ‘Knowing that the number of arms sometimes varies to some 

extent, in different specimen of the same species of crinoids, we 

were at first inclined to think the form under consideration might 

be only a young specimens of A. rotundus, but on comparing it 

carefully with specimens of that species of the same size, we find 

they possess the usual number of arms (20) in all our specimens, 

and uniformly present the other differences mentioned.” In writ- 

ing the description of B. dodecadactylus, Meek did not have a 

single specimen of B. rotundus before him, but he had numerous 

specimens of this species, some of them as small as the species 

he was describing, and he had mistaken them for B. rotundus. In 

other publications, we find B. rotundus mentioned as twenty-armed 

species, and like other errors, when put in circulation it continues, 

because all authors do not take the time to correct it. Yandell 

& Shumard described and illustrated in the Geo. Sur. of Mo. a 

twenty-one-armed species under the name of Actinocrinus rotundus, 

now known as Batocrinus rotundus, which is a species very rare, 

in comparison with this species, at Burlington and the Illinois 

localities and when this species was confounded with it, the species . 

was supposed to be very common, because two were included 

under one name. The statement, that “the number of arms some- 

times varies to some extent, in different specimens of the same 

species of crinoids,”’ we think is quite a mistake, if it refers to 
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variations of the rays within the calyx, which we think never take 

place, except as a result of injury, and, therefore, of abnormal 

development. If crinoids vary to “some extent,’ in this respect, 

in the same species, they may vary to a greater extent and all 

the species may be thrown into one, under any particular genus. 

This erroneous view seems to have been entertained by several of 

the earlier authors when they described the crinoids, by the ring 

of the. plates, commencing at the basals and going upward, and 

of course placing less and less value upon each succeeding ring, 

and it has been perpetuated, especially among those who have 

never given the subject much attention. Prof. James Hall was 

correct in laying the stress he did upon the arm formula, as our 

study and observation-has led us to believe. 

The specimens illustrated are from the Burlington Group, at 

Burlington, lowa. The large one is in the collection of Wm. F. 

EK. Gurley, the smaller one in the collection of A. Albers. The 

species is numerously represented.in all collections from the 

Burlington Group of Iowa and Illinois. 

BATOCRINUS INSOLENS, Nn. Sp. 

Plate II, Fig. 1, azygous side; Fig. 2, opposite view. 

Species medium or below medium size, biturbinate, calyx and 

vault subequal in form and capacity, and together subelliptical in 

outline. Calyx bowl-shaped, truncated below and rounded up 

toward the arms; no radial ridges; plates convex and the larger 

ones transversely nodose; diameter from one-third to one-half more 

than the height. 

Basals form an hexagonal disc about one-half wider than the 

diameter of the column, with an hemispherical columnar cavity 

radiately furrowed. First radials large, about as long as wide, 

three hexagonal and two heptagonal. Second radials quadrangular, 

from two to two and a half times as wide as long. Third primary 

radials larger than the second, four hexagonal and one heptagonal, 

axillary, and, in the ray opposite the azygous area, supports on 

each upper sloping side, three secondary radials, which gives to 

this ray two arms. In the ray on the left of the azygous area, 

and in the left lateral ray, the third primary radials support, on 

each superior side, two secondary radials, the last ones of which 

are axillary and bear upon each superior distal side two tertiary 
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radials, and upon each proximal side a single tertiary radial, which 

gives to each of these rays four arms. In the right lateral ray, 

the third primary radial supports, on one side, two secondary 

radials the last being axillary and supporting on the outer side 

two tertiary radials and on the inner side only one; and on the 

other side a single secondary radial, which supports, on the distal 

side, three tertiary radials, and, on the proximal side two, which 

gives to this ray four arms. In the ray on the right of the 

azygous area, the third primary radial supports, on the side adjoin- 

ing the azygous area, two secondary radials, the last being axillary 

and supporting on each upper sloping side a single tertiary radial; 

and on the side distant from the azygous area three secondary 

radials, but two of these are upon the proximal sloping side of 

the first, and, upon the superior side of the first, there is an inter- 

secondary plate, while the distal side abuts the first tertiary radial, 

in the adjoining ray. This is the structure of the specimen 

illustrated and gives to this ray only three arms, but, we think 

this structure is abnormal, because this intersecondary plate is in 

the position of a tertiary radial and because there is a plate out 

of place at the top of the azygous area that we will again call at- 

tention to. Beside, we have another specimen belonging to this 

species, that happens to be injured so as not to disclose the whole 

structure of the ray, but there are four ambulacral openings, and, 

so far as preserved, the ray is like the one on the left of the 

azygous area. ‘There are, therefore, in the specimen illustrated, 

only seventeen arms, but we believe, from the structure and 

evidences above mentioned, that one of the rays has suffered from 

an injury that produced an abnormal ray and that the species bears 

eighteen arms, and that the true arm formula is 444+42+4-+4, 

instead of 3+4+2+4+4. We do not wish to be understood, how- 

ever, as intimating that seventeen ambulacral openings to the vault, 

is an abnormal condition of a crinoid, on the contrary, seventeen 

may as well be normal as eighteen or any other number. It is 

the peculiar intersecondary plate and the peculiar plate at the top 

of the azygous area and the evidence afforded by another injured 

specimen, that lead us to think the specimen illustrated is abnor- 

mal. If the ray was an ordinary three-armed ray, we would say 

the specimen is normal and the species has only seventeen arms, 

and, if another specimen constructed, on the same plan, was found 
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bearing eighteen arms, we would say it is a distinct species. The 

number of ambulacral openings to the vault is of the greatest 

specific importance, but a crinoid, injured on any part of the body, 

might have been able to heal the wound, by an adnormal growth, 

restoration or intercalation of plates. 

There are three plates, in each of three regular interradial 

areas, one followed by two. In the area on the right of the 

three-armed ray there are only two plates, one followed by another. 

If we are correct in supposing the specimen illustrated to be ab- 

normal, from some injury, then the areas, probably, are all alike 

and have three plates, one followed by two. In the azygous area 

there are seven plates. The first one is in line with the first 

primary radials and larger than either one of them. It is fol- 

lowed by four plates in the second range, and two in the third 

range, one of which reaches the plates of the vault in the speci- 

men illustrated. The first plate and the last plate may be abnor- 

mal in size, and the latter, to some extent, in position; for if the 

ray, on the right of the azygous area, in a normal condition bears 

four arms, then the azygous area is, probably, cut off from the 

vault, and the last plate shown in the illustration is much smaller 

than it appears to be in the specimen, and does not extend to 

the vault plates. 

The vault is conoidal and terminates in a large subcentral pro- 

boscis. It is covered with numerous convex, polygonal plates. 

This species has little or no resemblance in form to B. casse- 

dayannus or B. formaceus, the only seventeen-armed species 

heretofore described, and seems to be as far removed from all 

eighteen-armed species, except possibly, B. longirostris; but it is 

so far removed from that species that no comparison will throw 

any light upon either of them. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of S. A. Miller. 

BATOCRINUS SELECTUS, 0. sp. 

Plate II, Fig. 3, azygous side; Fig. 4, opposite view; Fig. 5, 

summit. 

Species medium size. Calyx obconoidal, truncated only the size 

of the column. Plates smooth, no radial ridges. Arm openings 

directed upward and not visible in a basal view. 
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Basals form 1 cup about twice as wide as high. First radials 

the largest plates in the body, and nearly as long as wide, three 

hexagonal, two heptagonal. Second and third radials together 

much smaller than the first. Second radials quadrangular, three 

or four times as wide as long. Third radials a little larger than 

the second, pentagonal, axillary, and support upon each superior 

sloping side two secondary radials, the last ones being axillary 

and supporting upon each upper side two tertiary radials, except 

in the ray opposite the azygous area where the second secondary 

radial upoo one side supports an intersecondary plate, and not an 

arm, which arrangement gives to this species nineteen arms. The 

arm formula is 4+4+3+4+4. 

Regular interradial areas very unequal. One has six plates, 

another five, another four, and the other three. The one that has 

four plates has one in the first range, two in the second, and an 

elongated plate in the third, which reaches a vault plate. The 

other areas are cut off from the vault by the union of the tertiary 

radials. There are eleven plates in the azygous area. The first 

one is in line with the first primary radials, but somewhat smaller. 

It is followed by three plates in the second range, and five in the 

third range, the middle one being much the largest. There is 

one smail plate on the right of the latter. The middle plate in the 

third range unites with an elongated plate that separates the ter- 

tiary radials and extends over upon the vault. 

Vault depressed convex, covered with smooth, polygonal plates, 

and bears a subcentral proboscis. No ovarian pores. 

The form of this species is altogether different from other nine- 

teen—armed species, and cannot be mistaken for any other species. 

Found in the Burlington Group, at Sagetown, Illinois, and now 

in the collection of Wm. F. E. Gurley. 

BATOCRINUS ALBERSI, nN. Sp. 

Plate II, Fig. 6, azygous side having the basal plates broken 

away; Fig. 7, basal view; Fig. 8, summit. 

Species above medium size, trochiform. Calyx abruptly spread- 

ing, almost horizontally, from the region of the second and third 

primary radials. Surface of the plates plane and smooth, and 

generally very large, and the last radials project beyond the sum- 

mit plates. 
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Basals broken away from our specimen. First primary radials 

longer than wide, three hexagonal, two heptagonal. Second and 

third primary radials together much smaller than the first. Sec- 

ond primary radials quadrangular, between two and three times 

as wide as long. Third primary radials a little larger than the 

second, four pentagonal, one hexagonal, axillary, and in the ray, 

on each side of the azygous area, support, on each upper sloping 

side, two secondary radials, the last being axillary, and support- 

ing, on each upper sloping side, a single tertiary radial, except on 

one side where there are two, which gives to each of these rays 

four arms. Ip one of the lateral rays, the third primary radial 

supports, upon each upper side, two secondary radials, the last 

one, upon one side, being axillary, and supporting, upon each 

upper side, a tertiary radial, and the last one, on the other side, 

supporting, on one side, a tertiary radial, and upon the other, a 

free arm, which gives to this ray four arms. In the other lateral 

ray and in the ray opposite the azygous area, the third primary 

radials support, on; one side, three secondary radials, and upon 

the other side, two secondary radials, the last one being axillary, 

and supporting, on each upper side, a tertiary radial, which ar- 

rangement gives to each of these rays three arms. There are, 

therefore, eighteen arms in this species. The arm formula is 

4+3+3-+4+44. 

In each of two of the regular interradial areas there are two 

plates, one following the other. In each of the other two regular 

interradial areas, there are three plates, one followed by two, in 

the second range. In the azygous area there are seven plates. 

The first one is in line with the first primary radials and of about 

the same size. It is followed by three plates, in the second range, 

and by three plates, in the third range, which are cut off from 

connection with the plates of the vault by the union of the ter- 

tiary radials. 

The vault is moderately convex and bears a large central pro- 

boscis. The interambulacral areas are concave and covered with 

smaller plates than those over the ambulacral canals. The plates 

are polygonal, quite variable in size, the smaller ones convex and 

the larger ones tumid. The ambulacral openings are visible in a 

summit view, but cannot be seen from a basal view, though they 

seem to be directed nearly horizontally. No ovarian pores dis- 

covered. 
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This species bears little or no resemblance, in form or surface 

ornamentation, to any other described eighteen-armed species. 

The calyx has some resemblance to that of B. christyi, which is 

a twenty-armed species, but, probably, looks more like B inornatus, 

another twenty-armed species, than to any other defined species. 

It is so widely separated from these, however, that no comparison 

is necessary for any purpose. 

Found in the Burlington Group, at Burlington, Iowa. The 

specific name is in honor of Mr. A. Albers, the artist, and the 

type belongs to his collection. 

BATOCRINUS SACCELLUS, 0. Sp. 

Plate II, Fig. 9, azygous side; Fig. 10, opposite view; Fig. 11 

summit. 

Species medium or above medium size. Calyx urn-shaped, a 

little wider than high. Plates convex; no radial ridges. Sutures 

beveled. Surface granular. 

Basals form a low hexagonal cup with beveled sutures and an 

hemispherical depression for the attachment of the column. 

The diameter is three times the height or twice the diameter of 

the column. The first primary radials are the largest plates in 

the body, and are nearly as long as wide. They are about as large 

as the second and third plates together. Three hexagonal and 

two heptagonal. Second primary radials quadrangular and from 

two to three times as wide as long. Third primary radials a lit- 

tle larger than the second, each one is heptagonal and supports on 

each of two of the upper sides, in four of the rays, two secondary 

radials the last ones of which are axillary and support, on each 

proximal upper side, a single tertiary radial, and on each distal 

side, two tertiary radials, which give to each of these rays four 

arms. In the ray opposite the azygous area, the third primary 

radial bears on one upper sloping side, three secondary radials, 

and upon the other, two secondary radials, the last being axillary 

and supporting, on each upper side a single tertiary radial, which 

gives to this ray three arms. There are, therefore, nineteen arms, 

in this species. The arm formula is 4+4+3-+4+4. 

The interradial areas are very differrent from each other; in each 

of the two areas there are four plates, one in the first range, two 

in the second and one in the third. In each of the other areas, 
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there are five plates; in one of them there are three plates, in the 

second range, and one in the third, and in the other there are 

two plates, in the second range, and two in the third. There are 

thirteen plates in the azygous area. The first one is in line with 

the first primary radials and about as large. It is followed by ~ 

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

three plates in the fourth range, the middle one of which unites 

with a plate on the vault, and a small plate in the fifth range 

also unites with the plates of the vault. The plates in the regular 

areas are all distinctly cut off from the plates of the vault, except 

in one area, where a plate in third range extends an angle to a 

vault plate. 

The vault is elevated abruptly over the ambulacral openings, and 

depressed convex toward the center, where it bears a strong pro- 

boscis. The interambulacral areas are depressed toward the margin. 

The plates are polygonal, convex, and some of the larger ones bear 

a central node. The arm openings are directed upward, at an 

angle of about forty-five degrees, and are not visible in a_ basal 

view. No ovarian pores have been discovered. 

This species bears very little resemblance to any other nineteen- 

armed species and may have its nearest affinity with B. longirostris, 

a twenty-armed species. It has a different form, however, and a 

differently constructed vault, and differs widely in the regular and 

azygous areas, as well as being larger and having only nineteen 

arms. It cannot be mistaken for any other species. 

| Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of Wm. F. E. Gurley. 

BATOCRINUS SUBLEVIS, Nl. Sp. 

Plate II, Fig. 12, azygous side; Fig. 13, opposite view; Fig. 

14, summit. 

Species large, somewhat biturbinate. Calyx truncated only the 

size of the column, broadly constricted in the region of the first 

primary radials, and rounding up toward the arm openings, which 

are directed upward and are not visible from a basal view. One- 

half or more than one-half wider than high. No radial ridges. 

Surface plain and smooth. 

—6 
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Basals form a low cup, about two and a half times as wide as 

high, which bears a hemispherical depression tor the attachment 

of the column. First primary radials transversely concave, large, 

wider than long, three hexagonal and two heptagonal. Second 

primary radials quadrangular, about twice as wide as long. Third 

primary radials about one-half larger than the second, three he,- 

tagonal and two hexagonal, and bear upon each of two of the 

superior sides two secondary radials, the last ones of which are 

axillary and, in four of the rays; support on each upper side two 

tertiary radials, which gives to each of these rays four arms. In 

the ray on the right side of the azygous area the distal secondary 

radial bears, upon each upper side, two tertiary radials, and the 

proximal secondary radial bears, upon one side, two tertiary radi- 

als and upon the other a single tertiary radial, which is axillary 

and bears, upon each upper side, a single quaternary radial, which 

arrangement gives to this ray five arms. There are, therefore, 

twenty-one arms in this species. The arm formula is 5+4+4+ 

4-4, | 

In each regular interradial area there are six plates. One in 

the first range, two in the second, two in the third and one in the 

fourth, all of which are cut off from any connection with the 

vault, by the union of the tertiary radials. In the azygous area 

there are twenty-one plates. The first is in line with the first 

primary radials and of about the same size. It is followed by 

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

six plates in the fourth, and above these there are five small 

plates and one elongated plate that extends up to and unites 

with two plates belonging to the vault. 

The vault is subconoidal and covered with irregular, polygonal 

plates, and bears a very large, subcentral broboscis. The plates 

are plain and smooth, except the large plate opposite to the azy- 

gous side of the proboscis, which is convex. The arm openings 

are directed upward. No ovarian pores discovered. 

This species caunot be compared with any other twenty-one 

armed species, unless it is with B. rotundus, and here there is 

very little resemblance. The form of the calyx is different; there 

is no constriction in 6. rotundus. The vault and proboscis are 

altogether different, in every respect. This species has twice as many 

regular interradials and twice as many azygous plates, and the 

areas are altogether different. It agrees with Bb. glaber, which is 



43 

a twenty-armed species, only in the smooth plates and the con- 

striction at the first primary radials. It is quite unnecessary to 

make further comparisons, for it cannot be mistaken for any 

other species, where there is the slightest capacity for observatior. 

Found in the Burlington Group, at Sagetown, Illinois, and now 

in the collection of Wm. F. E. Gurley. 

BATOCRINUS REMOTUS, Nn. Sp. 

Plate II, Fig. 15, azygous side; Fig. 16, opposite view; Fig. 17, 

summit. 

Species medium size. Calyx obconoidal, a little wider than 

high, truncated only the diameter of the column. Ambulacral 

openings directed only slightly above a horizontal line, but not 

visible either in a basal or summit view. No radial ridges. Sur- 

face of the plates plain and smooth. Columa round and com- 

posed of rather thick plates. 

Basals form an obconical cup twice as wide as high. First pri- 

mary radials one-half larger than the second and third together, nearly 

as long as wide, three hexagonal, two heptagonal. Second primary 

radials quadrangular, about twice as wide as long. Third primary 

radials very little larger than the second, pentagonal, axillary, and 

support, on each upper sloping side, two secondary radials, the 

last ones of which are axillary, and, in three of the rays, support, 

on each proximal side, a single tertiary radial, and upon each 

distal side, two tertiary radials, which gives to each of these rays 

four arms. In each ray adjoining the azygous area, the structure 

is the same, except the secondary radials bear upon each of the 

sides abutting the area a single tertiary radial, which is axillary, 

and supports, upon each upper side, a quaternary plate, which 

arrangement gives to each of these rays five arms. There are, 

therefore, twenty-two arms in this species. The arm formula is 

5+4-+4+4+5. 

In each regular interradial area there are two plates, one fol- 

lowed by another, that does not extend to the vault. In the azy- 

gous area there are eight plates. The first one is in line with 

the first primary radials and rather larger than either of them 

It is followed by four plates, in the second range, and by three 

plates, in the third range, which are cut off from the plates of 

{he vault by the union of the quaternary plates above them. 
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The vault is covered with polygonal, convex plates, and bears a 

large, subcentral proboscis. It is elevated over the ambulacral 

openings and convex toward the proboscis, except a concave inter- 

ambulacral depression on the azygous side. No ovarian pores dis- 

covered. 

This species evidently has its nearest affinity with Batocrinus 

turbinatus and Batocrinus turbinatus var. elegans, with which it 

agrees, in the radial series. In JB. twrbinatus, the basal plates are 

thick, short, and form a distinct rim projecting over the column, and 

in the var. elegans the basal plates are squarely truncate below, 

and indented at the sutures. In this species the basal plates form 

an obconoidal cup entirely covered below by the end of the col- 

umn. In the regular interradial areas, in B. turbinatus and in 

the var. elegans, there are three ranges of interradials, the last 

plate, in B. turbinatus, lying near the bases of the arms. In this 

species there are only two ranges of interradials and they are cut 

off from the arm bases by the union of the two series of tertiary 

radials above them. In B. turbinalus and in the var. elegans, 

there are only three plates, in the second range, in the azygous 

area, and, in this species, there are four plates. In B. turbinatus 

there are ten azygous plates, and the last ones separate the arm 

bases and unite with the plates of the vault. In this species there 

are only eight azygous plates and they are cut off from the vault 

by the union of the quaternary plates above them. ‘There are im- 

portant differences in the structure of the vault and minor varia- 

tions might be pointed out, but the general expression of the 

species will always distinguish them; and, unless we wholly set 

aside any importance to the structure of the regular and azygous 

areas, intermediate forms cannot bring these forms into a single 

species, though the arm formulas bring them to a close relation- 

ship. 

Found in the Burlington Group, at Burlington, lowa and now in 

the collection of 8. A. Miller. 
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BATOCRINUS REPOSITUS, n. Sp. 

Plate II, Fig. 18, azygous side; Fig. 19, opposite view; Fig. 20, 
| summit. : 

Species medium size. Calyx obconoidal, nearly as high as wide, 

truncated only for a small column; last radials project laterally, 

while the interradial spaces are depressed and the ambulacral 

openings become invisible from a basal view. No radial ridges. 

Surface of the plates plain and smooth. Column small and round. 

Basals form a conical cup, having a height nearly equal to the 

diameter, and it is truncated below by a small column. First 

primary radials not as large as the basals, wider than long, three 

hexagonal, two heptagonal. Second primary radials quadrangular, 

from two to three times as wide as long. Third primary radials 

a little larger than the second, one heptagonal, three hexagonal, 

one pentagonal, axillary, and in each of the rays, adjoining the 

azygous area, support on each upper sloping side two secondary 

radials, the last ones of which support, on each upper sloping 

side a single tertiary radial, except the distal one on the left, 

which bears an ambulacral opening on one side of the secondary 

radial and on the other a tertiary radial. The arrangement, how- 

ever, gives to each of these rays four arms. In one of the lateral 

rays the third primary radial supports, upon each upper side, 

two secondary radials, the last ones having an ambulacral opening 

on each proximal side, and a tertiary radial on each distal side, 

which gives to this ray four arms. In the other lateral ray the 

structure is the same, except that one of the secondary radials 

does not bear a tertiary plate, but it supports two ambulacral 

openings, so that the ray has four arms. In the ray opposite the 

azygous area, the third primary radial supports, on one side, two 

secondary radials, the last one being axillary and supporting on 

each side a tertiary radial, and on the other side two secondary 

radials, the last one having a single ambulacral opening, which 

gives to this ray three arms. There are, therefore, nineteen arms 

in this species. The arm formula is 4+4+3-+4-+-4. 

The interradial areas are remarkable. The first one to the 

right of the azygous area has four plates, one in the first range, 

and two large, elongated plates in the second range, one of which, 

and a small plate at the side of the top of it, unite with two 

plates belonging to the vault. The lateral area, on the same side, 
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has three plates, one in the first range and two in the second, 

but they do not connect with the vault. The area opposite the 

azygous area has six plates, one in the first range, two in the 

second and three in the third, the middle one of which is large 

and elongated and extends over upon the vault. The other lateral 

area has five plates, one in the first range, two in the second and 

two in the third, which unite with two plates belonging to the 

vault. ‘l'here is ore intersecondary plate in the area to the right 

of the azygous area, and also in the opposite area, that unites 

with the plates of the vault. In the other intersecondary areas 

a vault plate curves down between the arm bases and unites with 

the secondary radials. In the azygous area there are eleven 

plates. The first one is in line with the first primary radials and 

quite as large. It is followed by three plates in the second range, 

four in the third range, above which there are three plates, the 

middle one passing up between the arm bases and uniting with 

the plates of the vault. 

The vault is gently convex, covered with large and small poly- 

gonal plates, and bears a subcentral azygous orifice. The arm 

openings are directed upward. No ovarian pores discovered. 

This is a remarkable species, and will not be mistaken for any 

other. The vault and interradial and intersecondary areas are 

peculiar, but the arm structure is the most extraordinary. The 

secondary radials that are half axillary, or bear a free arm on one 

side and a tertiary radial on the other, is a feature of rare oc- 

currence, but it is certainly not abnormal. Batocrinus bisbrachia- 

tus, Whitfield, of which we have several specimens, bears two free 

arms on each of the last radials, without the presence of the 

usual axillary plate, so that it is much farther removed from the 

ordinary arm structure than is this species. 

Found in the Burlington Group, at Burlington, lowa, and now 

in the collection of A. Albers. 

BATOCRINUS ENODATUS, Nn. Sp. 

Plate II, Fig. 21, azygous side; Fig. 22, basal mew; Fig. 23, 
summit. 

Species small, subglobose, vault as large as the calyx, longi- 

tudinally constructed on the azygous side. Calyx saucer shaped. 

Surface of the plates plane and smooth. 
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Basals form an hexagonal disc, with slightly re-entering angles, 

more than twice as wide as the diameter of the column and hav- 

ing a concave depression for the attachment of the column. 

First primary radials wider than long, three hexagonal, two hep- 
tagonal. Second primary radials quadrangular, two or three times 

as wide as long. Third primary radials about one-half larger than 

the second, pentagonal, axillary, and in the ray, on each side of 
the azygous area, support, on each sloping side, a single second- 

ary radial, which is axillary and supports, on each superior side, 

a tertiary radial, which gives to each of these rays four arms. In 
each of the other three rays the third primary radial supports, on 

each upper side, a single, large, secondary radial, which gives to 

each of these rays two arms. There are, therefore, fourteen am- 

bulacral openings to the vault in this species. The arm formula 
is 4+2+2+2+4-4, 

There is only a single plate in each regular interradial area, 

and it is cut off from the vault by the union of the secondary 
radials. In the azygous area there are four plates. The first one 

is in line with the first primary radials and somewhat smaller 
than either of them. It is followed by three plates in the second 

range, the middle one of which unites with an elongated plate 
that belongs to the plates of the vault. 

Vault highly convex, covered with rather large, polygonal, plane, 

smooth plates, and bears a subcentral, azygous orifice, without a 
proboscis. Ambulacral openings directed above an horizontal line 

and not visible in a basal view. No ovarian pores discovered. 

This species bears no resemblance, in form or surface orna- 

mentation, to any other fourteen-armed species. It would seem to 
have the nearest affinity with RB. politus, from which it is distin- 
guished by having only one secondary radial instead of two, by 
having fourteen arms instead of thirteen, by having no proboscis, 
and other minor differences. 

Found in the Burlington Group, at Sagetown, Illinois, and sev- 

eral specimens are in the collection of F. A. Sampson. 

BATOCRINUS SPECIOSUS, Nn. Sp. 

Plate II, Fig. 24, azygous side; Fig. 25, opposite view; Fig. 26, 

summit. 

Species medium size, biturbinate. Calyx obpyramidal, moder- 
ately truncated below, slightly constricted at the top of the basal 

disc, most rapidly spreading at the base of the arms, more than 

one-half wider than high. Radial ridges present. Surface of in- 
terradials smooth. Arm openings directed nearly horizontally. 
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Basals short, upright, and form an hexagonal dise. First pri- 

mary radials the largest plates in the calyx, about as long as 
wide, three hexagonal, two heptagonal, and each one bears a small, 

central, transverse node. The constriction at the top of the basal 
dise involves the lower part of the first radials. Second primary 

radials quadrangular, two or three times as wide as long. Third 
primary radials hexagonal or heptagonal, about one-half larger 
than the second, axillary, and, in the ray opposite the azygous 

area, supports on each upper sloping side three secondary radials, 

which gives to this ray two arms. In each of the other four 
rays the third primary radial supports, on each upper sloping 

side, two secondary radials, the last ones being axillary and sup- 

porting on each upper sloping side two secondary radials, which 

gives to each. of these rays four arms. There are, therefore, 
eiyhteen arms in this species. The arm formula is 4+4+2+4-+4. 

The interradial areas do not connect with the vault. In each 

regular interradial area there are three plates, one followed by 

two in the second range. In the azygous area there are seven — 

plates. The first one is in line with the first primary radials and 

nearly as large as one of them. It is followed by three plates in 

the second range and three in the third, which are cut off from 

the vault by the union of the tertiary radials above them. 

The vault is elevated over the ambulacral openings, highly con- 

vex, with slightly depressed interambulacral areas. It is covered 
with polygonel, convex plates, and bears a subcentral proboscis. 

This is a handsome species, so different from all other eighteen- 

armed species from the Burlington Group, that no comparison 

with any of them is necessary. 

Found in the Burlington Group, at Burlington, Lowa, and now 

in the collection of Mr. A. Albers. 

BATOCRINUS SUBROTUNDUS, D. Sp. 

Plate II, Fig. 27, basal view; Fig. 28, summit; Fig. 29; azygous 

side. 

The general form is depressed—rotund. The vault being as 
large or larger than the calyx, and both slightly depressed longi- 
tudinally at the margin at the top of the azygous area. Calyx 

broadly saucer-shaped. No radial ridges. Arm openings directed 

above an horizontal line and not visible in a basal view. Surface 

plain and smooth. 
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Basals expanded and forming a shallow, hexagonal disc, about 

twice as wide as the diameter of the column and bearing an hemi- 
spherical depression for the attachment of the column. First 
primary radials from one-half wider to twice as wide as_ long, 
three hexagonal and two heptagonal. Second primary radials 

quadrangular, about three times as wide as long. Third primary 

radials as small as the second, pentagonal, sxillary, and in the ray 
on the right of the azygous area supports on each upper sloping 

side two secondary radials, the last ones being axillary and sup- 

porting on each proximal side two tertiary radials and on each 

distal side a single, axillary, tertiary radial which supports on 

each upper side a quaternary radial, which arrangement gives to 

this ray six arms. In the ray, on the left of the azygous area, 

the third primary radial supports on each upper sloping side a 

single, axillary, secondary radial, which bears on each proximal 

side two tertiary radials and on each distal side two tertiary 
radials, the last ones being axillary and supporting, on each upper 

sloping side, a quaternary radial, which gives to this ray six 

arms. In-the ray opposite the azygous area, the third primary radial 

bears, upon one side, two secondary radials, the Jast being axillary 

and supporting, on each upper side, two tertiary radials, and upon 

the other side, a single secondary radial, which is axillary and 
supports, on one side, two tertiary radials, and, upon the other, 

three tertiary radials, which gives to this ray four arms. One of 

the lateral rays is constructed in the same way and has four arms. 
The other lateral ray bears upon each upper side of the third 

primary radial two secondary radials, the last ones being axillary 

and supporting, on each upper sloping side, two tertiary radials, 

which gives to it four arms. There are, therefore, twenty-four 
arms in this species. The arm formula is 6+4+4+4-6. 

The regular interradial areas differ from each other, but none 

of them connect with the plates of the vault. In each of two areas 

there are three plates, one followed by two in the second range. In 

another area there are four plates, one followed by two in the 

second range, and one in the third range. In the other area 

there are five plates, one followed by two in the second range, one 

in the third range and one in the fourth range. There are nine 
plates in the azygous area. The first one is in line with the first 

primary radials, and rather larger than either of them. It is fol- 

lowed by four plates in the second range, and three in the third 

range, above which there is a single plate that separates the 
quaternary radials and unites with the plates belonging to the 

vault. ; 
—T 
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The vault is very evenly convex and bears a subcentral azygous 
orifice. No proboscis. It is covered with plane, smooth, polygonal 

plates. No ovarian pores discovered. 

This species bears no resemblance in form to either of the 

twenty-four-armed species heretofore described. It would be classed 
with the rotund forms having smooth plates and no proboscis and 

ranging from B. dodecadactylus with twelve arms to the present 
species. 

Found in the Burlington Group, at Burlington, Iowa, and now 
in the collection of A. Albers. 

BATOCRINUS SUBOVATUS, Nn. Sp. 

Plate II, Fig. 30, azygous side; Fig. 31, opposite view. 

Species medium size, and general form rotund or subovate; calyx 

and vault subequal in size. No radial ridges. Plates plane and 

smooth. Arm openings directed above an horizontal line and not 
visible in a basal view. 

Basals form an hexagonal disc a little Jarger than the diameter 
of the column, which bears a concave depression for the attach- 

ment of the column. First primary radials about one half wider 

than high, three hexagonal, two heptagonal. Second primary 

radials quadrangular, two or three times as wide as long. Third 

primary radials a little larger than the second, pentagonal, axillary, 

and the ray on the right of the azygous area bears upon each superior 

sloping side two secondary radials, the last being axillary, and one of 

which bears upon each upper face two tertiary radials, and the 
other bears upon the distal side, two tertiary radials, and upon 
the proximal side, one axillary, tertiary radial, which supports 

upon each upper side a quaternary radial, which gives to this ray 

five arms. In the ray on the left of the azygous area, the third 

primary radial bears upon each upper side, two secondary radials, 

the last being axillary and supporting, upon each upper side, two 
tertiary radials, which gives to this ray four arms. In one of the 

lateral rays, the third primary radial bears upon one side four 

secondary radials, and upon the other, three secondary radials, 

the last being axillary and supporting on each upper side two 

tertiary radials, which gives to this ray three arms. In the other 
lateral ray, the third primary radial supports, on one side, three 
secondary vadials, and upon the other, one which is axillary and 
supports, on one side, three tertiary radials, and on the other, two 

tertiary radials, which gives to the ray three arms. In the ray 

opposite the azygous area the third primary radial supports, on 
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each upper side, three secondary radials, which gives to it two 

arms. There are, therefore, seventeen arms in this species. The 
arm formula is 5+3+2+38-+44. 

The interradial areas are unequal, but all are separated from 

the plates of the vault. In each of two areas there are two plates, 

one following the other. In another area there are three plates, 

one followed by two in the second range. In the other area there 
are four plates, one followed by two in the second range, and one 

in the third range. There are eight plates in the azygous area. 

The first one is in line with the first primary radials and some- 

what smaller than either of them. It is followed by three plates, 

in the second range, three in the third range, and one in the 

fourth range, which is cut off from the vault by the union of the 

tertiary radials above it. 

The vault is highly convex and covered with plane, smooth, 

polygonal plates. It bears a subcentral proboscis. No ovarian 
pores discovered. 

This species bears little resemblance to any other seventeen 
armed species, and, of course, need not be compared with any 
other; though its general appearance may be said to resemble B. 

rotundus, from which it is very widely separated in the essential 

elements of structure. 
Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of A. Albers. 

BATOCRINUS SUBSCITULUS, Nn. Sp. 

Plate Ill, Fig. 9, view opposite the azygous area; Fig. 10, basal 

view; Hig. 11, summit. 

Species medium size, biturbinate, or somewhat wheel-shaped. 

Calyx two and a half times as wide as high, most rapidly spread- 

ing toward the arms, which are directed horizontally, and leaving 

the sides concave or a broad constriction from the basals to the 
arms. Surface of the plates plain and smooth. 

Basals form a low expanding cup twice as wide as the diam- 

eter of the column and having an hemispherical depression for the 
attachment of the column. First primary radials between two and 
three times as wide as long, three hexagonal, two heptagonal. 

Second primary radials quadrangular, three or four times as wide 
as long. Third primary radials only a little larger than the sec- 
ond, three hexagonal, one heptagonal and one pentagonal, axillary, 
and in each of four of the rays support, on each superior sloping 
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side, two secondary radials, the last being axillary, and supporting, 

on each upper side, two tertiary radials, except adjoining the azy- 

gous area there are three, which gives to each of these rays four 
arms. In the ray opposite the azygous area, the third primary 

radial bears upon each upper sloping side three secondary radials, 

which gives to this ray two arms. There are, therefore, eighteen 

arms in this species. The arm formula is 4+4+2+4-+4. 

In each regular interradial area there are three plates, one wide, 
short plate, followed by two in the second range. In the azygous 
area there are seven plates. The first one is in line with the first 

primary radials and about the same size. It is followed by three 
plates, the middie one being short and very wide; above these 

upon the right there are three small plates, in the third range. 

The azygous and interradial areas are widely separated from the 
plates of the vault. 

The vault is convex and covered with large, polygonal, tumid 

plates. It bears a subcentral proboscis. 

This species is so readily distinguished by its general form and 

surface characters from all other eighteen-armed species that no 
comparison is necessary with any of them. 

Found by R. A. Blair in the Bauriington Group, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS RUDIS, Nn. Sp. 

Plate 1V, Fig. 4, azygous side view. 

Species large, biturbinate. Calyx about one-half wider than 
high, most rapidly spreading in the superior part, so as to leave 

the sides arcuate or apparently broadly constricted from the basals 

to the free arms. Ambulacral openings directed horizontally and 
not visible in a basal or summit view. Plates tumid and nodose. 

No radial ridges. 

Basals the largest plates in the body, flattened on the outside 

and extended in expanding wedge-shaped ends below the end of 

the column. They form an hexagonal cup, about twice as wide 

as the diameter of the column, with widely gaping sutures below, 

so that the calyx will stand on the cuneiform edges of the basal 

plates. First primary radials wider than long, three hexagonal, 

two heptagonal, and each one bears a transverse central node- 
Second primary radials quadrangular about one-half or less than 
one-half wider than long and each one bears a central node. 

Third primary radials of unequal size, the one on the right of 

the azygous area is large and heptagonal, the one on the left 
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of the azygous area is small and hexagonal, the others are pentag- 

onal or hexagonal, axillary, and support, on each upper sloping 
side, two secondary radials, the last being axillary, and support- 

ing, upon each upper sloping side, two tertiary radials, except on 

each side adjoining the azygous area, where there is only a single 
secondary radial, which is axillary, and bears upon each superior 
sloping side three tertiary radials, which arrangement gives to each 

ray four ambulacral openings to the vault. There are, therefore, 

twenty arms and twenty ambulacral openings to the vault in this 

species. 

The regular interradial areas are widely separated from the 

plates of the vault, and in the areas that can be determined in 

our specimen there are three plates, one, followed by two small 

ones in the second range. In the azygous area there are seven 

nodose plates. The first one is in line with the first primary ra- 

dials and larger than either of them. It is followed by three 

plates in the second range, two in the third range, and one in 

the fourth range that unites with an elongated plate belonging to 
the vault. 

The vault is highly convex or conoidal and has a capacity fully 
equal to that of the calyx. It is covered with very tumid and 

nodose plates, and bears a very large central proboscis. 

This species is readily distinguished by its form and nodose 
plates from all others that have been described, among the twen- 

ty-armed species. Probably it is as near B. honorabilis as any 

other, but there are more tertiary radials in that species than in 

this one, and the ambulacral openings are directed upward instead 

of horizontally. The interradial areas are more elongated and 
have more ranges of plates than there are in this species, and 
the azygous area is is not connected with the vault in that spe- 

cies as it is in this. The vault is much more conoidal in this 

species than in that, and has a much larger proboscis. The two 

species are so dissimilar that they are readily distinguished. 

Found in the Keokuk Group, on Little Barren river, Kentucky, 
and now in the collection of Charles L. Faber. 
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BATOCRINUS SAGETOWNENSIS, Nn. sp. 

Plate IV, Fig. 5, azygous side; Fig. 6, opposite view; Fig. 7, 

summit. 

Species large, somewhat urn-shaped. Calyx somewhat obco- 
noidal, nearly as long as wide, broadly truncated, constricted above 

the basals, lobed in the superior radial regions. Plates convex, 

the larger ones nodose. Ambulacral openings directed upwards 
and not visible in a basal view. 

Basal plates the largest in the body, and form a cup about 

twice as wide as high and about twice as wide as the diameter of 

the column. They extend below the end of the column and are 

constricted in the upper part. First primary radials large, longer 

than wide, three hexagonal, two heptagonal, and each one bears a 

transverse central node. Second primary radials quadrangular, 
about one-half wider than long. Third primary radials a little 
larger than the second, pentagonal, axillary, and support, on each 

upper sloping side, two large, secondary radials, the last being 

axillary and supporting, on each upper sloping side, a single, large 

tertiary radial, which arrangement gives to each ray four ambulacral 
openings to the vault. There are, therefore, twenty ambulacral 

openings to the vault in this species. 

All of the interradial areas connect with the plates of the vault. 
The regular interradial areas are elongated, of uneqal size, and 
contracted toward the superior part. The first plate in each of 

the areas is large and nodose. In one area there are two plates 

in the second range, one in the third range, and one in the fourth 

range, which unites with a single plate belonging to the vault. In 

another area there are two elongated plates, in the second range, 

that unite with two elongated plates, that curve over upon the 

vault. In another area there are two plates, in the second range, 

that unite with two plates, in the third range, that unite with two 

plates belonging to the vault. The other area has the same num- 
ber of plates that are in the first area, above described, and they 

are arranged in nearly the same order, dut differ in size. There 

are eleven plates in the azygous area. The first one is in line 

with the first primary radials, and of about the same size and 

equally as nodose. It is followed by three plates, subequal in 

size, in the second range. In the third range there are four 

plates, one of which is quite small and quadrangular, and above 

it and in line with the upper part of the largest plate, in the 
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third range, there is a single plate. Above the last two plates 

there are two elongated plates that unite with the plates of the 

vault. 

The vault recedes from the ambulacral openings with slight 
convexity, and then rapidly rises cone-like, which is continued 

slightly, subcentrally, in a large proboscis. The vault is covered 
with polygonal, convex plates, the larger ones being nodose. The 

ambulacral openings are above the calyx, on the flattened margin 
of the vault, and are directed straight upward. 

This is a peculiar species, so different in its genera] appear- 
ance and structure from all other twenty-armed species, that no 

comparison with any of them is necessary to distinguish it. 

Found in the Burlington Group, at Sagetown, Illinois, and now 
in the collection of Wm. F. E. Gurley. 

BATOCRINUS AFFINIS, 0. Sp. 

Plate IV, Fig. 8, azygous view; Fig. 9, opposite view. 

Species small, somewhat biturbinate. Calyx obconoidal, trun- 
cuted, nearly as high as wide. No radial ridges. First primary 
radials and interradials nodose. A small ovarian pore by the side 
of each ambulacral opening. Ambulacral openings directed hori- 
zoutally. 

Basals form an hexagonal cup four times as wide as high, twice 

as wide as the diameter of the column, slightly constricted in the 

upper part, and having an hemispherical depression for the at- 

tachment of the column, and a minute, round columnar canal. 

First primary radials longer than wide, three hexagonal, two hep- 
tagonal, and each one bears a central node. Second primary ra 
dials quadrangular, twice as wide as long, and with the third 
primary radials smaller than the first. Third primary radials 
about twice as large as the second, one hexagonal, four penta- 

gonal, axillary, and in the ray on each side of the azygous area 

the distal side supports two secondary radials and the proximal 

side a single axillary secondary radial, which supports, on each 
upper side, a single tertiary radial, which gives to each of these 

rays three arms. In each of the other three rays the third pri- 

mary radial supports, on each upper sloping side, two secondary 

radials, which gives to each of these rays two arms. There are, 

therefore, twelve arms in this species. The arm formula is 

849194943. 
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There is only one regular interradial plate in each area, and it 

is below the secondary radials and bears a central node. There 

are six plates in the azygous area. The first one is in line with 
the first primary radials, and fully as large as either one of them. 
It bears a central node and is followed by three plates in the 
second range. A small plate is intercalated on the left of the 

middle plate, and an elongated plate follows the middle plate of 

the second range and unites with the plates of the vault. The 

calyx is longitudinally depressed in the superior part of this area. 

The vault is convex, covered with convex, polygonal plates, and 

bears a subcentral proboscis. It is depressed toward the azygous 
area. 

This species will not be mistaken for any other twelve-armed 

species. Its affinity seems to be, through B. approximatus, with 

B. verneniianus, The proboscis may be smaller, the interradial 

and azygous areas somewhat different and there may be other 

minor differences, but the essential difference is in the arm form- 

ula. B. approximatus has thirteen ambulacral openings to the 
vault, B. vernenlianus has fourteen ambulacral openings to the 
vault, and this species has only twelve. 

Found in the Burlington Group, at Sagetown, Lllinois, atl now 

in the collection of Wm. F. E. Gurley. 

BATOCRINUS APPROXIMATUS, DN. Sp. 

Plate IV, Fig. 10, azygous side of an elongated form; Fig. 11, 
opposite view of the same; Fig. 12, lateral view 

of a broader form. 

Species below medium size, somewhat biturbinate. Calyx obco- 
noidal, from one fourth to three fourths wider than high. No 
radial ridges. First primary radials and interradials varying from 

smooth to nodose. An ovarian pore by the side of each ambuia- 
cral opening. Ambulacral openings directed horizontally. 

Basals form a round cup from two to three times as wide as 

high and about one-half wider than the diameter of the column. 

Plates beveled to the column, which is attached in an hemispheri- 

cal depression. First primary radials nearly as long, or as long, 

as wide, three hexagonal, two heptagonal, some are nodose and 
others are smooth. Second and third primary radials together 
much smaller than the first. Second primary radials quadrangu- 

lar, about twice as wide as long. Third primary radials a little 
larger than the second, pentagonal, axillary, and in the ray on 
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each side of the azygous area the distal side supports two sec- 

ondary radials and the proximal side an axillary secondary radial 

which supports, on one upper sloping side, two tertiary radials 

and, upon the other, one, which gives to each of these rays three 
arms. One of the lateral rays on the right side of some speci- 
mens and upon the left side of other specimens js constructed in 

the same way, and bears three arms. In each of the other two 

rays the third primary radial supports, on each upper sloping 

side, two secondary radials, which gives to each of these rays two 
arms. There are, therefore, thirteen arms in this species. The 

arm formula is 8+3+2+4+2-+3, or 3+2+2+3-+2. 

In the elongated specimens there is only one regular interradial 
in each area, and it is below the secondary radials, but in the 

broader forms, in some of the areas, there is an additional plate 

that separates the secondary radials, in one or more of the areas, 

and unites with the plates of the vault. There are nine plates in 

the azygous area, in the elongated specimens. The first one is in 

line with the first primary radials and of about the same size. It 

is followed by three plates in the second range, three in the third 

range, and two in the fourth range that unite with the plates of 
the vault. In the shorter forms there are only eight plates in 

the azygous area. 

The vault is much more convex or conical in the elongated 

specimens than in the broader forms and it bears a nearly central 

proboscis. 

This species will not be mistaken for any other thirteen-armed 

species. Its affinities are with B. affinis ahove described and B. 

vernewilanus. The basals form an hexagonal cup in Bb. affinis; 

horizontally truncated below, a round cup, in this species, beveled 

to the column, and a round cup, with a band at the bottom in B. 

verneuihanus. There are more azygous plates in this species than 
there are in B. affinis, and as many as there are in B. verneuilianus. 
But the difference, which we regard as most important, is found 
in the number of ambulacral openings to the vault. We think 
the difference in form and in the regular and azygous areas would 

not be of specific importance, without a corresponding difference 
in the arm formvla. 

Found in the Burlington Group at Burlington, Iowa. The speci- 
mens illustrated are in the collection of A. Albers, but both forms 

are also in the collection of S. A. Miller, and in that of Wm. F. 
EK. Gurley. 

8 
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BATOCRINUS VARIABILIS, 0. Sp. 

Plate IV, Fig. 13, azygous side of a regular elongated speci- 
men; Fig. 14, side view of same showing a four-armed 

ray; Fig. 15, showing a four-armed lateral ray and 
two plates in the regular interradial areas; Fig. 

16, showing a four-armed ray, on the left of 
the azygous area; fig. 17, showing a 

four-armed ray on the right of 

the azygous area. 

Species variable in size, from small to medium; somewhat 

biturbinate, but varying in this respect. Calyx obconoidal, about 

one-half wider than high. No radial ridges. First primary radials 

and interradials varying from plane to nodose. Ambulacral open- 

ings directed nearly horizontally and an ovarian pore by the side 
of nearly every one of them. 

Basals form a round cup, about three times as wide as high; it 

is slightly beveled to the column, which is about two-thirds 
the diameter of the cup. First primary radials usually as long as 

wide, three bexagonal, two heptagona]. Second and third primary 
radials together smaller than the first. Second primary radials 
quadrangular, about twice as wide as long. Third primary radials 
a little larger than the second, pentagonal, axillary, and in the 

specimen represented by figures 13 and 14, the one on each side 

of the azygous area bears upon the distal side two secondary 

radials and upon the proximal side a single, axillary secondary 
racial which bears upon each sloping side two tertiary radials, 
which gives to each of these rays three arms. The left lateral 

ray is constructed in the same way, except there is only a single 
tertiary radial where the other rays have two, and it has, there- 
fore, three arms. In the right lateral ray, as shown in figure 14, 

there is a single, axillary, secondary radial, on each side of the 

third primary radial, which bears upon each upper sloping side, a 
single tertiary radial, which gives to this ray four arms. In the 
ray opposite the azygous area, the third primary radial bears upon 
each upper sloping side two secondary radials, which gives to it 

two arms. There are, therefore, fifteen arms in this species. The 

arm formula, in the specimen represented by figures 13 and 14, is 
3+4+2+3-+3. The specimen represented by figure 15 is con- 
structed in the same way, except the left lateral ray has four 
arms, and the arm formula is 3+3+2+4+3. The specimen rep- 

resented by figure 16, has the ray on the left of the azygous area 
bearing four arms, and the arm formula is 3+38+2+3-+4. The 
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specimen represented by figure 17 has the ray on the right of the 

azygous area bearing four arms, and the arm formula is 4+3-+2 

+3+3. It will be noticed that throughout all these variations 

the ray opposite the azygous area has two arms, and the four- 

armed ray changes its position to each of the other rays. 

There is only a single plate in each of the four regular inter- 
radial areas in the specimens represented by figures 13, 14 and 

16. And there are two pilates in each of the regular interradial 
areas, in the specimens represented by figures 15 and 17. In the 

azygous area, in the specimen represented by figure 13, there are 

six plates. The first one is in line with the first primary radials 
and as large as either one of them. It is followed by three plates 
in the second range, subequal in size, and above these, there are two 

plates, one of which unites with the two plates belonging to the 

vault. The specimen represented by figure 17 has the same num- 

ber of plates in the azygous area, but there is a little difference 

in the arrangement of the plates at the upper part of the area. 

The specimen represented by figure 16 has seventeen plates in 

the azygous area. ‘There are two small plates instead of one in 
the third range. 

The vault is more convex in some specimens than in others. 

the proboscis is larger in some specimens than in others. The 
number and arrangement of the plates covering the vault is quite 
different in different specimens, as shown in figure 14 and 1%. 

Notwithstanding all these variations, we place all these forms 
in the same species, because, in each one, the number of ambu- 

lacral openings to the vault is the same. Other differences might 

be pointed out from other specimens, as, for example, some speci- 
mens have a single plate, in some of the regular interradial areas, 
and two in others, but those pointed out are the controlling varia- 
tions. | 

There has never been but one fifteen-armed species heretofore 

described, from the Burlington Group, and it has no resemblance 
to this one. The affinities of this species are with B. verneuili- 

anus and the two species are to be distinguished by the number 
of ambulacral openings to the vault. We have examined several 
hundred specimens of B. verneuilianus, and, while they differ in 
size, form and regular and azygous areas as much as the species 
here under consideration, they always have fourteen ambulacral 
openings to the vault. When Shunard described B. verneutlianus, 
he called it an Actinocrinus, because the genus Batocrinus was 

then unknown, and following the ordinary structure of Actino- 
crinus, in his definition, he said there were only two plates, in 
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the second range, in the azygous area, but there are three. He 
described the fourteen-armed species and gave the localities where 

it has been found in abundance; but, he said, “the number of 

arm-openings, in the specimens under examination, varies from 

fourteen to fifteen.” He probably had some specimens of this 

species, which he did not distinguish from B. verneuilianus. But 

twenty specimens of that species are found in Missouri, Iowa and 

Illinois to where one is found belonging to this species, and there 

can be no doubt about which one he regarded as the type of his 
species. 

Found in the Burlington Group, in Iowa, Missouri and Illinois, 

and in all good collections from that Group. Three of the speci- 
mens illustrated are in the collection of S. A. Miller and one in 

the collection of A. Albers. 

BATOCRINUS COGNATUS, Nn. Sp. 

Plate IV, Fig. 18, azygous side, a three-armed ray on the right 

and a four-armed ray on the left; Fig. 19, four-armed ray 
on the right lateral side of same specimen; Fig. 20, four- 

armed ray on the left of the azygous area in another 

specimen; Fig. 21, a four-armed ray and three 
plates on an interradial area. 

Species variable in size from small to medium; somewhat bitur- 
binate, but varying in this respect. Calyx obconoi lal, about one- 

half wider than high. No radial ridges, but arms more or less 

clustered at the margin. Ambulacral openings directed nearly 

horizontally and an ovarian pore by the side of nearly every one 
of them. | 

Basals form a round cup about four times as wide as high; it 
is slightly beveled to the column, which is about two-thirds the 

diameter of the cup. First primary radials usually wider than long, 

three hexagonal, two heptagonal. Second and third primary radials 

together not larger than the first. Second primary radials quad- 

rangular, two or two and a half times as wide as long. Third 
primary radials about twice as large as the second, pentagonal in 

such forms as are represented in Figures 18 and 19, but hexag- 

onal, in part of the rays, in such forms as are represented by 

figures 20 and 21, axillary, and in the ray opposite the azygous 

area, supports, on each upper sloping side, two secondary radials, 

which gives to this ray two arms. In the specimen represented 

by Figures 18 and 19, in the ray on the left of the azygous area, 
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the third primary radial supports, on each upper side, a single, 
axillary, secondary radial, which supports, on each upper sloping 

side, two tertiary radials, except in one of the middle branches 
there is only one tertiary radial, which gives to this ray four 

arms. The ray, on the right lateral side, is constructed in the 

same way, except each of the proximal branches bears only a 
a single tertiary radial, and it has four arms. The ray on the 

right of the azygous side bears, on the distal side of the third 

primary radial, two secondary radials, and, on the proximal side, 

two secondary radials, the last one being axillary, and supporting, 
on each upper side, two tertiary radials, which gives to this ray 
three arms. The left lateral ray is constructed in the same way, 
except there is one less secondary radial and it bears on one side 
two tertiary radials and on the other, one; it has three arms. 
There are, therefore, sixteen arms in this species. The arm 

formula, in such specimens as are represented by Figures 18, 19 

and 21, is 3+4+2+3+4. But in the specimen represented by 

Figure 20, the arm formula is 3+38-+2+4-+4. 

In the specimen represented by Figures 18 and 19, there are 

two plates in one of the regular interradial areas and one in each 
of the others. In the specimen represented by Figure 20, there 

is one plate in one of the areas and two in each of the others. 

In the specimen represented by Figure 21, there are three plates 
in each of two areas and two plates in each of the others. In 

the azygous area there are eight plates. The first one is in line 

with the first primary radials and of about the same size. It is 
followed, in the second range, by three plates, and these by three 

plates, in the third range, above the middle one of which rests a 
single plate that unites with the plates of the vault. In one speci- 

men we notice an additional small plate above the third range. 

The area is much more depressed between the rays in some speci- 

mens than in others. 

The vault is more convex in some specimens than in others. 

In the spreading forms shown by Figure 21, the vault is only 
moderately convex, while in the biturbinate forms shown in Figure 

18, the vault is conical; the proboscis is proportionally much 

smaller, in the spreading forms, than in the biturbinate. 

It will be noticed that the variations in shape, and in the regu- 

lar interradial areas, are as great in this species as they are in 
B. variabilis, and it is probable that other specimens may show 

another variation, in the arrangement of the arms; that is, a four- 

armed ray, on each side of the azygous area, and a three-armed 

ray on each lateral side. As a matter of course the affinities of 
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this species are with b. variabilis. It will be noticed that the 
ray opposite the azygous area has two arms in B. affinis, B. ap- 
proximatus, B. vernewilhanus, B. variabilis and B. cognatus. The 
different species have respectively twelve, thirteen, fourteen, fifteen 

and sixteen ambulacral openings to the vault, but, in all the 

changes, one of the rays remains the same. Here is the greatest 

and best defined evolution, through five species, that has ever been 

found among the palaeozoic crinoids. In B. verneuilianus, the 
two-armed ray sometimes changes place with the right lateral ray 

and sometimes with the left lateral ray, otherwise it is always 

opposite the azygous area. Suppose we were to throw all these 

species into one, as an illiterate and inexperienced pretender might 

do, what would be the result? It would simply wipe out all 
specific characters belonging to Batocrinus; for, if the arm formula, 

within the calyx, is not of specific importance, there is no specific 
character found in the genus, and if all these five species can be 

dumped into one species, all the rest may be made to follow. 
This is not indicating that these five species are not closely re- 
lated, for we think they are. They have a wide geographical 

range, and are represented by numerous specimens, at many lo- 

calities. What we think is, that here is an evidence of evolution 

of species, accompanied with varietal changes in each species, 

which tends to prove that one species arose from another, or 

might have arisen from another. We have no idea which species 
came first into existence or from whence it came. It may have 

been that from the twelve-armed species arose all the others, or 

it may have been that the commencement was from the fourteen- 

armed species, and, that, by evolution, rays were gained in one 

direction and lost in another. If the more numerously rayed spe- 

cies were to be regarded as the more highly developed, it would 
be taking for granted, as a fact, that which the fossils do not 

prove and that which we have no right to assume, no matter what 

emphasis we may place on the number as a test of specific im- 

portance. We have not used the word Hretmocrinus, for the spe- 

cies under consideration are true Batocrinus. 
The specimens illustrated are from the Burlington Group, from 

Burlington, Iowa, and from the collections of A. Albers and S$. A. 

Miller, but others occur in all large collections, for the species is 

not rare. 
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BATOCRINUS CONSANGUINEDS, Nl. Sp. 

Plate IV, Fig. 22, azygous view; Fig. 23, opposite side. 

Species about medium size, somewhat biturbinate. Calyx ob- 
conoidal, most rapidly spreading in the superior part so as to ap- 

pear broadly constricted in the middle part; truncated below. No 
radial ridges. Ambulacral openings directed nearly horizontally, 

but not visible in a basal view, though they may be seen, in part, 

from the summit view. Plates plane, in our specimen, though the 

larger ones may be nodose in other specimens. A few ovarian 
pores only are distinguished in our specimen, but, probably 

there is one to each ambulacral opening. The diameter of the 

calyx is about one-half more than the height. 
Basals form a rounded cup about one-third as high as_ wide, 

and very gradually spreading from the column. The columnar pit 

is hemispherical and it is rather sharply rounded at the margin to 
the outer side of the cup. First primary radials wider than long, 

three hexagonal, two heptagonal. Second and third radials to- 

gether smaller than the first. First primary radials, quadrangular, 
between two and three times as wide as long. Third primary 

radials very little Jarger than the second, one hexagonal, the 

others heptagonal, axillary, and supporting on each superior slop- 
ing side two secondary radials, the last ones being axillary and 

supporting on each upper side a single tertiary radial, which gives 

to each ray four arms and four ambulacral openings to the vault. 
There are, therefore, twenty arms to this species. The arm formula 
is 4+4+44+4-+4. 

In one of the regular interradial areas there are three plates, 

one followed by two, in the second range. In another area there 
are four plates, one followed by two in the second range, and one 

in the third range. In another area there are five plates, one fol- 
lowed by two in the second range, and two in the third range. 

In the other area there are six plates. These areas are all cut 

off from the plates of the vault by the urion of the tertiary ra- 
dials, excepting the one having six plates, and one of these ex- 

tends to the vault. In the azygous area, there are nine plates. 

The first one is in line with the first primary radials and of about 

the same size. It is followed by three plates in the second range, 
three in the third range, one on the right of the top of the middle 
plate in the third range, and one following the middle plate and 

uniting with two plates belonging to the vault. There is one 
plate in one of the intersecondary areas. 
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Vault moderately convex, covered with numerous polygonal 

plates and bearing a small subcentral proboscis. 
This species does not seem, by its general form and structure, 

to be nearly related to any other twenty-armed species, and it 

cannot be mistaken for any of them. In its general form and 
surface characters, it seems to be related to B. affinis, B. approxi- 

matus, B. vernewilhanus, B. variabilis and B. Cognatus. Indeed, 

were it not for the number of arms, it might be mistaken for 

either one of them. The variable character of the regular inter- 

radial areas reminds one of B. variabilis, B. vernewlanus and 

B. cognatus, and if we had other specimens, we might expect 

to find great differences, in this respect, in different specimens, 

and, probably, also, in the azygous areas. The one thing, only, 

that would stand to distinguish the species would be the number 

of arms. That is all the distinguishing specific character we dis- 

cover now, though we have only a single specimen of this species, 

while we have hundreds of the others. We have not discovered 

any eighteen-armed species in this line of evolution of species, but 
we expect it will be found. We have a nineteen armed specimen 

but it is abnormal and may have resulted from some unknown 

injury to a fifteen, sixteen, or twenty-armed species or an un- 

unknown eighteen or nineteen-armed species. We figure it below, 

Found in the Burlington Group, at Burlington, Iowa, and now 
in the collection of A. Albers. 

AN ABNORMAL SPECIMEN. 

Plate IV, Fig. 24, right side view; Fig. 25, adjoining side view. 

_ The general form of the specimen here illustrated is that of the 
last five above described species and their kindred, B. verneuili- 

anus. It belongs to one of those six species or to an unknown 
eighteen or nineteen-armed species. ‘The basal plates appear to 

be normal and so do four of the first primary radials, and the 

first azygous plate, followed by three plates, in the second range. 

Otherwise the plates of the calyx are not in a normal position, 

though the specimen appears to have been fully developed, has 

nineteen ambulacral openings to the vault and supports a large 

proboscis. 

The first primary radial opposite the azygons area is a small 

axillary plate, and may be seen on the left of figure 25. On one 

of its upper sloping sides there are two plates in an interradial 

position, and on the other sloping side there are three primary 

radial plates, the last one being axillary, and supporting on each 
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upper side, a secondary radial, which bears an ambulacral open- 

ing, and if this were all, the ray would bear two arms, and the 

specimen would not belong to a twenty-armed species. But the 

second plate, in the series of three, is axillary and if the ray were 

straightened it would be the third primary redial, and the ray 

would have four arms. This may be seen on the left of figure 25 

and on the right of figure 24, as the two figures may be put to- 

gether, with a slight overlapping. However, when you look at 

figure 24 you can see, on the right, the series of three radial 

plates, apparently occupying an interradial position, and a radial 

series running off to the right that looks as if it might be the 

support of the two ambulacral openings that we have just given 

to the ray opposite the azygous area. This leaves in doubt the 

question whether the ray opposite the azygous area, in the nor- 

mal condition, had two ambulacral openings or four. If it had 

four the species possessed, probably, twenty arms. Looking at 

figure 24, you will see three ambulacral openings above an inter- 

radial area. If the ray were straightened and the two ambulacral 

openings, on the right, given to the ray opposite the azygous area, 

the ray would take these three openings above the interradial area, 

and the ray would then have five arms. Probably this is where 

the specimen is dwarfed and the two openings, on the left, should 

be crowded over to the next ray, and the single opening should 

be represented by two openings, and then there would be twenty 

arms, in the species. If, however, this belonged to B. consan- 

guineus, then the ‘species was as variable in form, as we have 

found B. variabilis and B. cognatus to be. As a matter of course, 

where ambulacral plates are over interambulacral areas, the am- 

bulacral canals curved so as to unite the circulation through the 

regular ambulacral channels. From the appearances, we are in- 

clined to believe that this specimen belongs to a twenty armed 

species, and certainly, in a normal condition, possessed as many 

as nineteen arms. The injury or abnormal development did not, 

as we think, increase the number of ambulacral openings to the 

vault, the tendency, if in any direction, would be to decrease them. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of S. A. Miller. 
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ANOTHER ABNORMAL SPECIMEN. 

Plate IV, Fig. 26, azygous side; Fig. 27, opposite view. - 

The general form of this specimen is that of B. cognatus and 

it has sixteen arms. The azygous side is normal and the injury 

is in the ray opposite the azygous area. The azygous area is no} 

exactly like a typical area in Bb. cognatus, because it is wider, in 

the superior part, and the plates ere somewhat differently arranged, 

but it is near enough to that species to classify it there, unless 

for another reason it belongs elsewhere. The ray opposite the 

azygous area is bent out of shape, the plates are displaced, 

and it bears three arms. The arm formula, as represented in the 

specimen, is 8+3+3-+4+3. Suppose the ray were straightened 

and supported only by two arm openings directly in line with it, 

and that the ambulacral openings, which are above the interradial 

area, on the left, belonged to the ray on the left, the arm formula 

would be 8+4+2+4+3, which would represent, what we suppose 

would be, one of the normal varietal forms of B. cognatus. And 

it may be, after all, that the interior will show that to be the ar- 

rangement of the ambulacral canals. If so, it makes Bb. cognatus 

as variable as B. variabilis. We think B. cognatus will never be 

found with a normal ray having three arms opposite the azygous 

area. But we think the specimen under consideration is a B. 

cognatus, and that an injury produced the crooked radial series 

and displaced the ambulacral openings to the vault. If this view 

is correct, then the abnormal specimen represented by figures 24 

and 25, for additional reasons, belongs tv a ninteen or twenty- 

armed species. 

Found in the Burlington Group, at Burlington, Iowa, and now in 

the collection of A. Albers. 

BATOCRINUS ARGUTUS, Miller & Gurley. 

[ Batocrinus argutus, Miller & Gurley, 1896, Bull. No. 8, Ill. St. 

Mus. Nat.-Hist.,.sp-°9) spl 1, fie 8 and 3] 

The type of this species has twenty-one arms, two plates in 

each interradial area, the second one small, and six plates in the 

azygous area, 1+3+2. The five-armed ray is on the left of the 

azygous area as we see it looking at the illustration. 

Mr. F. A. Sampson has a specimen from the same locality hav- 

ing a similar form and twenty-one arms. But the five-armed ray 
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is on the right of the azygous area, there is only one plate in each 

regular interradial area, and five plates in the azygous area, 

1+5-+1. The question presented is whether or not these differ- 

ences are of specific importance. A single additional small plate, 

in any one interradial area could hardly be claimed to be of 

specific importance; and, for the same reason, we think the ad- 

ditional small plate, in each area, is not of specific importance. 

We allow for greater variation, in the interradial area, within the 

limits of a species, than we do in the arm formula, in the calyx, 

and yet, there is an absence of definiteness, in a description, that 

reads “one or two regular interradials and five or six azygous 

plates.” However, in this case, it-is a small plate that is absent, 

in each area, and which does not noticeably change the form of 

the body. 

Having disposed of these differences, the question still remains, 

whether or not the arrangement of the five-armed ray on the 

right or left side of the azygous area is of specific importance. 

We think it is not, and this leads us to some general remarks con- 

cerning the structure of crinoids. We think the azygous side of 

the calyx is the anterior side and the opposite side the posterior 

side. The early paleontologists took the contrary view, and much 

of the literature is written that way, and Billings, doubting the 

correctness of the old view, and probably believing as we do, pro- 

posed the use of the word azygous, as applied to one side, and 

we have followed his method of nomenclature, in order that our 

definitions might the more readily be compared with the work of 

others. Believing that the azygous side is the anterior side of the 

crinoid, we can see no reason why, in a twenty-one-armed species, 

it should be deemed material whether the five armed ray is on 

the right or left side of the front interradial space, and the ex- 

amination of large quantities of materiai belonging to many species 

seems to u3 to indicate that it is not of specific importance. But 

it does seem material, whether a five-armed ray is on the anterior 

side, in: one specimen, and on the posterior side in another; for 

here the variation is in esseutially different parts of the body, and 

our observations, in all cases, even in Batocrinus variabilis, con- 

firms this view. 

We are aware that some pseudo-biologists call the vault the 

ventral side of a crinoid and the calyx the dorsal side; but the 
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vault was never ventral to the body of the animal, nor was the 

calyx dorsal to the body of the animal. The words ventral and 

dorsal cannot be applied to a crinoid, in this way, with any more 

reason than the roof of a house can be called the ventral side and 

the cellar the dorsal side. The crinoid stood upright, and all the 

organs were in that position, except the ovarian pores and 

ambulacral canals, from the base of the arm to the ring surround- 

ing the top of what Meek called the “convoluted organ.” One 

side was evidently anterior and the other posterior, and we have 

no doubt that the azygous side is the anterior side and the op- 

posite one posterior. Looking at the crinoid in this view, the 

left side is the right side of an illustration. But in all cases, 

when we have used the words right side or left side, we have re- 

ferred to the illustration and not to the disputed question as to 

which was the right side or the left side of the animal itself. It 

is no easy task to reform the crinoid literature and reduce it to 

a uniform, plain system, governed by a simple statement of the 

facts as they are known to exist, and we have not undertaken it. 

Mr. A. Albers has a specimen of B. argutus, from Burlington, 

lowa, that has the arms arranged just as they are in the type, and it 

has the same form and number of regular inoterradials, but it has seven 

axygous plates instead of six. The additional azygous plate is a 

small one in the third range on the left of the azygous area. The 

fact that this twenty one armed species occurs at Sedalia and at 

Burlington, is another evidence of tke fixity of the species, and 

of the value of the radial series, within the calyx, in determining 

the limit of a species. 

In describing B. argutws, we were made to say, that it is the 

first species bearing twenty-one arms, described from the Burlington 

Group; but we should have said, it is the second species, for B. 

rotundus was described many years ago and possesses twenty-one 

arms. 

The study of animal life has led the most extensive observers 

and best thinkers to the conclusion that nature is continuous, and 

the more complete the knowledge of any particular family or 

genus, the less differentiated are the species, in the mind of the 

observer, because of the existence of intermediate forms. There 

are hard lines, however, that separate many species, in the fossil 

world, and these are found, evidently, among the crinoids. We 
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find hundreds of specimens, differing in size, but possessing 

absolutely the same characters, but do not find any near relative, 

and, in such case, we claim to have found a distinct species. 

The intermediate forms, if such existed, we do not find, and 

hence, are unable to ascertain from what direction the species 

came or where it drifted. The development, in a particular direc- 

tion, may have been arrested by the extinction of the species, and, 

in such case, the last form would be stamped with unalterable 

characters. It is common, in the genus Batocrinus, to find 

specimens differing, only, in the number of plates, in one or more 

of the interradial areas. That is, the specimens will have the same 

general form and appearance, and the same arm formula, and the 

same structure, in the lower part of the regular interradial and 

azygous areas, but, in the superior part of one or more of the 

areas, there will be one or two more plates in one specimen than 

in another. In B. argutus, there would be three species, if the 

variations in the interradials above mentioned were of specific 

importance, and if we had more specimens we might have more 

of the same kind of variations. B. glaber would furnish eight or 

ten species, among the specimens, in our collections, if such 

variations constituted specific differences. And so we might 

almost indefinitely increase the species of Batocrinus, if such 

variations are of specific value. It is quite true, too, that numerous 

specimens have been collected belonging to some of the species of 

Batocrinus, that have shown no differences in the interradial] plates. 

But that does not prove that other specimens will not show any 

differences. It is no evidence at all. On the contrary, it is con- 

sistent with what we know of animal life to suppose that other 

specimens will show variations, notwithstanding the apparent fixity 

in form and structure of any number of specimens that we might 

happen to collect in any particular species. The number that any 

one may happen to be fortunate enough to see, in any of these 

fossil species, is like a drop in the ocean when compared with the 

millions of specimens that must have existed. 
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BATOCRINUS REPERTUS, 0. sp. 

Plate IV, Fig. 28, azygous side; Fig. 29, opposite view; Fig. 30. 

summit. 

Species below medium size. Calyx bowl-shaped, the projections 

of the radial series at the top give it a somewhat pentagonal out- 

line, when seen from above; more than one-half wider than high. 

Plates convex. Radial ridges undefined. Surface finely granular. 

Column small and pierced by a small, cinquefoil canal. 

Basals form a small hexagonal disc, with re-entering angles. 

The dise expands slightly upward and has a diameter about one- 

half greater than the diameter of the column, which is inserted 

in a rounded, radiately lined depression below. The lower and 

outward sides of the basals are rounded. First primary radials 

the largest plates in the body, a little wider than long, three 

hexagonal, two heptagonal. Second and third primary radials to- 

gether smaller than the first. Secoud primary radials, quadrangu- 

lar, twice as wide as long. Third primary radials a little larger 

than the second, one heptagoual, two hexagonal and two heptag- 

onal, axillary, and, in the ray opposite the azygous area, which 

bears the heptagonal plate, support, on each upper sloping side, 

two secondary radials, which gives to this ray two arms. I[n the 

ray, on each side of the azygous area, the third primary radials, 

which are pentagonal, support, on each upper sloping side, two 

secondary radials, the last one, which adjoins the area, is axillary, 

and supports, on each upper side, a single, tertiary radial, which 

gives to each of these rays three arms. One of the lateral rays 

is constructed in the same way and bears three arms. In the left 

lateral ray, the second secondary radials are both axillary, and 

support, on each upper side, a tertiary radial, which gives to this 

ray four arms. There are, therefore, fifteen arms in this species. 

The arm formula is 3+8+2+4-+3. 

There are three plates in each regular interradial area, one fol- 

lowed by two smaller ones, in the second range, which do not 

connect with the vault. There are nine plates in the azygous 

area. The first one is in line with the first primary radials and 

about the same size. It is followed by three «plates, in the second 

range, three plates, in the third range, and two plates in the 

fourth range, that connect with the plates of the vault. 
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| Vault only moderately convex and covered with small, convex, 

polygonal plates, and bears a subcentral proboscis. 

This species has little or no resemblance to B. modulus or B. 

variabilis, the other two species, bearing fifteen arms, described 

from the Burlington Group. In form, it more resembles JB. 

adamsensis, a ten-armed species, or B. wmparilis, a twelve armed 

species, or B. longirostris, an eighteen-armed species. A very 

beautiful series of bowl-shaped species might be arranged, bear- 

ing from ten to twenty arms. 

Found in the Burlington Group, at Sedalia, Missouri, and now 

in the collection of F. A. Sampson. 

BATOCRINUS SEDALIENSIS, n. sp. 

Plate IV, Fig. 31, azygous sde; Pig. 32, opposite view. 

Species rather below medium size, biturbit ate, vault having a 

capacity equal to or greater than the calyx. Calyx obconoidal, 

about twice as wide as high. Plates pyramidal. 

Basals small, thin, and projecting slightly beyond the end of 

the column. First primary radials about one-half wider than 

long and sharply pyramidal, three hexagonal, two heptagonal. 

Second and third primary radiais together very little larger than 

the first. Second primary radials quadrangular, about twice as 

wide as long. Third primary radials larger than the second, three 

hexagonal, two pentagonal, axillary, and supporting, on each upper 

sloping side, a single secondary radial, which is axillary, and sup- 

ports, on each upper sloping side, a single tertiary radial, which 

gives to each ray four arms and four ambulacral openings to the 

vault. There are, therefore, twenty arms in this species. The 

arm formula is 4+4+4+4+4-4. 

The azygous and regular interradial areas are cut off from the 

plates of the vault by the union of the tertiary radials above 

them. There are three plates in each regular interradial area, one 

followed by two smaller ones, in the second range. There are six 

plates in the azygous area. The first one is in line with the first 

primary radials and larger than either one of them. It is fol- 

lowed by three plates in the second range, one, in the third 

range and one in the fourth range. 
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The vault is broadly and highly convex and bears a small sub- 

central proboscis. It is covered with polygonal plates that are 

produced in short, sharp spines. 

This species is probably most nearly related to B. proboscidialis, 

which was described by Hall as Actinocrinus pro boscidialis, 

and has generally been referred to Actinocrinus, by later 

authors, though it is a true SBatocrinus. If, however, the 

character of the vault and proboscis is of specific importance, they 

may be readily distinguished. In B. proboscidialis the vault is 

terete conical, and is gradually produced into a large and long 

proboscis. In this species the vault is broadly convex and bears 

a emall subcentral proboscis. The species are farther distinguished 

by the following characters. In b. proboscidialis, the surface of 

the plates of the calyx is marked by short angular ridges, which 

terminate in a bi-nodose, transverse ridge, on the first radials, 

and in a strong angular node above; in this species, there are no 

angular ridges, or bi-nodose, transverse ridges, but the plates are 

all pyramidal and terminate in angular poiots. In B. proboscidialis 

there are four plates in each regular interradial area disposed in 

' three ranges; in this species there are three plates, disposed in 

two ranges. The azygous areas are also different. But notwith- 

standing all these differences, both species have the same arm 

formula and the same number of secondary and tertiary plates, 

in the calyx, and, therefore, must be nearly related. 

Found by R A. Blair, in the Burlington Group, at Sees and 

now in the collection of 8. A. Miller. 

BATOCRINUS SUBAQUATUS, Nl. Sp. 

Plate IV, Fig. 33, azygous side; Fig. 34, opposite view; Fig 35, 

summit. 

Species small, below medium size, biturbinate, calyx and vault 

subequal in capacity. Calyx bowl-shaped, slightly flattened, in the 

superior part of the interradial areas, about one-third wider than 

high. Radial ridges undefined. Plates convex. Surface granular. 

Basals form an hexagonal, slightly expanding, disc, truncated the 

entire width below, by the column, which is supported in a rad- 

iately lined, hemispherical depression. first primary radials as 

large as the second and third together, wider than long, three 

hexagonal, two heptagonal. Second primary radials quadrangular, 
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twice as wide as long. Third primary radials a little larger than 

the second, pentagonal, axillary, and in each ray adjoining the 

azygous area, bear upon the distal side, two secondary radials, 

and upon the proximal side, an axillary radial, which bears upon 

each sloping side a single tertiary radial, which gives to each 

of these rays three arms. One of the lateral rays is constructed 

in the same way and bears three arms. In the other lateral ray 

and in the ray opposite the azygous area, the third primary 

radials support, upon each upper sloping side, two secondary 

radials, which gives to each of these rays two arms. There are, 

therefore, thirteen arms in this species. The arm formula is 

3+242+3-+3. 

The azygous and regular interradial areas are all cut off from 

the vault by the union of the radial plates above them. There is 

one regular interradial in each area. There are five plates in the 

azygous area. The first plate is in line with the first primary 

radials and longer than either of them. It is followed by three 

plates in the second range, and a smaller intercaleted plate to the 

right of the upper part of the middle plate. 

The vault is obconoidal, covered with polygonal plates and bears 

a central proboscis. 

This species has little resemblance to either of the other three 

thirteen-armed species that have been described from the Burling- 

ton Group, and need not be compared with any of them. It is 

quite a peculiar species, and at present we do not know where 

its nearest relative may be found. 

Found by F. A. Sampson, in the Burlington Group, at Sedalia, 

Missouri, and now in his collection. 

REMARKS ON THE FAMILY ACTINOCRINID. 

This family prevails above all other crinoids, in the Subcar- 

boniferous rocks of North America. It first appeared, as now 

understood, and of course, we can only speak within the limits of 

the present state of learning, in the Niagara Group of the Upper 

Silurian, and ended, within the Subcarboniferous. The Upper 

Silurian genera are Cylicocrinus and Saccocrinus, neither of which 

are known to occur in the Devonian or Subcarboniferous, though 

one species, described by Meek and Worthen, as Actinocrinus 

amplus from the Burlington Group, has been referred to Sacco- 

—10 
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crinus. The species is nearer Actinocrinus than Saccocrinus and 

is best retained, in the genus, to which it was first referred. It 

cannot be considered as a connecting link, until a way is found, 

to pass through the Devonian System and Chouteau Group. Two 

species of Cylicocrinus have been described and the specimens 

are small. Fifteen species of Saccocrinus have been described, 

varying greatly in size, but S. urniformis and S. marcouanus have 

the largest bodies belonging to-any species, in the Actinocrinde. 

There are ten ambulacral openings to the valt in Cylicocrinus, but 

whether or not the arms bifurcate after becoming free is unknown. 

In Saccocrinus there are either ten or twenty ambulacral openings 

to the vault, and the arms, in Saccocrinus speciosus are known to 

bifureate twice after becoming free, giving to that species forty 

arms, and, in other cases, where there are twenty ambulacral 

openings, the arms are known to bifurcate once so as to give the 

species, at least, forty arms. 

The Devonian genera are Genneocrinus, Megistocrinus and the 

species described by Hall from the Hamilton Group as 

Actinocrinus preecursor, which may be a Bbatocrinus. There are 

seven speceies of Gennaescrinus, and, in those species, in which 

the arms have been described, there are sixteen, twenty, thirty 

and forty arms. None of the species have large bodies. There 

have been twenty-five species of Megistocrinus described. They 

are generally large, ranking next to Saccocrinus, though quite 

variable, in size; but there is. great uniformity, in the general 

shape of the different species. This genus occurs in different 

Groups of the Devonian System and in the Kinderhook and Bur- 

lington Groups of the Subcarboniferous. It is the only genus, in 

this family, that is known to pass from one geological system to 

another. The arms of the various species are, generally, unknown, 

some of them, probably, bifurcate and others do not. The ambu- 

lacral openings to the vault, in some of the species, cannot be 

determined from the imperfect descriptions that have been written, 

and there is doubt about others. Among the Devonian species, 

the number of ambulacral openings to the vault, that are definitely 

known, are ten, fourteen, sixteen, seventeen, twenty, twenty-seven and 

thirty, and in the Kinderhook and Burlington Groups ten and 

twenty. The prevailing Devonian species have sixteen ambulacral 

openings, a number thus far unknown, in the Subcarboniferous. 
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In the Subcarboniferous system we find Actinocrinus, Agari- 

cocrinus, Alloprosallocrinus, Amphoracrinus, Batocrinus, Rlairo. 

crinus, Dorycrinus, (Megistocrinus above mentioned ) Physetocrinus, 

Sampsonocrinus, Shumardocrinus, Steganocrinus, and Strotocrinus. 

In this disposition of the genera we regard Hretmocrinus as a 

synonym for Batocrinus and Teleiocrinus as a synonym for 

Strotocrinus. 

Blaurocrinus, Sampsonocrinus and Shumardocrinus are confined 

to the Chouteau limestone. There are four species of Blairocrinus, 

each of which bears twenty arms, one species of Sampsonocrinus 

that has nineteen ambulacral openings to the vault, and one species 

of Shumardocrinus that has five ambulacral openings to the vault, 

and the free arms are not known in either species. ‘There are 

five species of -Actinocrinus described from the Chouteau lime- 

stone and Kinderhook Group, having twenty, twenty-two, and 

thirty ambulacral openings to the vault. Four species of Agari- 

cocrinus, having nine and ten ambulacral openings. Four species 

of Amphoracrinus having six and ten ambulacral openings and 

one with twenty arms. Three species of Batocrinus, having 

twenty ambulacral openings. And three species of Dorycrinus 

having respectively twelve, fourteen and eighteen arms. 

Physetocrinus, Steganocrinus and Strofocrinus are confined to 

the Burlington Group. There are nine species of Physetocrinus, 

having twenty, thirty-four, forty and fifty arms. There are four 

species of Stfeganocrinus, having five large, ambulacral openings 

to the vault and numerous armlets of a peculiar character. And 

there are twenty species of Strotocrinus, having twenty, twenty- 

six, thirty, forty, fifty, sixty, seventy, eighty and one hundred 

arms. There are fifty-three species of Actinocrinus, described 

from the Burlington Group, having ten, twenty, twenty-one, twenty- 

two, twenty-four, twenty-nine, thirty, thirty-six and forty arms; 

the greater number have twenty and thirty arms. Highteen spe- 

cies of Agaricocrinus, having ten and twelve arms. Six species of 

Amphoracrinus, having ten, twenty and twenty-two arms. One 

hundred and eleven species of Batocrinus, having eight, ten, 

twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen 

nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty- 

four, twenty-six and twenty-seven arms, the prevailing species hav- 

ing eighteen, twenty and twenty-two ambulacral openings to the 
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vault. And twenty-three species of Darycrinus, having ten, eleven, 

twelve, thirteen, fourteen, fifteen, sixteen, seventeen, nineteen and 

twenty arms, the prevailing species having twelve and sixteen 

arms. | 

There is no genus confined to the Keokuk Group, and all that 

are found within it passed up from the Burlington Group below, 

except Alloprosallocrinus. There are twelve species of Actinocrinus, 

having twenty-five, twenty-nine, thirty, thirty-eight and forty arms 

ormore. A peculiarity, in some of the species, as in Actinocrinus 

gibsoni, is the bifurcation of the arms after they become free, as 

they do, in some species of Saccocrinus. The prevailing species 

have thirty ambulacral openings to the vault. There are seventy- 

two species of Batocrinus, having twelve, fourteen, fifteen, sixteen, 

seventeen, eighteen, twenty, twenty-one, twenty-two, twenty-four, 

twenty five, twenty-six, twenty-eight, twenty-nine, thirty, thirty-two, 

thirty-six and forty arms. The prevailing species have sixteen, seven- 

teen, eighteen and twenty arms. There are eighteen species of Agari- 

cocrinus, having ten, twelve, thirteen, fourteen, sixteen and eighteen 

arms. The prevailing species have ten and twelve arms. There 

is only a single species of Alloprosallocrinus, and it has eleven 

arms. There is only a single species of Amphoracrinus. It was 

originally referred to the Waverly Group and described under the 

name of Actinocrinus viminalis. It has only ten ambulacral open- 

ings to the vault, but the arms bifurcate so that there are forty 

arms in the superior part. The association of crinoids at Rich- 

field, in Summit county, Ohio, very clearly indicates that the 

rocks are above the Waverly Group and belong to the Keokuk. 

There are seven species of Dorycrinus, having sixteen, seven:een 

and twenty arms. The prevailing species have twenty arms. 

Authors have not clearly distinguished between the Warsaw and 

St. Louis Groups, though most of the species are referred to the 

Warsaw Group, and there are so few species we will consider the 

two Groups together. First, it will be noticed, that no Actino- 

crinus are found above the Keokuk Group. Sixteen species of 

Batocrinus have been described, having seventeen, eighteen, 

twenty and forty arms. The principal species have eighteen and 

twenty arms. One Dorycrinus has been described having ten 

arms and three species of Alloprosallocrinus. And here the 

family of the Actinocrinide became extinct, unless Batocrinus 

copiosus is a representative of the Kaskaskia Group. It was 
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credited to the Kaskaskia Group, when it was described, but we 

are now of the opinion that it came from rocks of the age of the 

Warsaw or St. Louis Groups, and that, so far as our knowledge 

now extends, the family of the Actinocrinide, during the age of 

the St. Louis Group, ceased to exist. 

We have mentioned eighteen genera belonging to the Actino- 

crinide, which are more than belong to any other family of 

crinoids; and we have enumerated four hundred and fifty-two spe- 

cies belonging to it, which are more than belong to any other 

family. We have called attention to the geological distribution of 

the genera and species and also to some of the distinguishing 

characteristics. What conclusions, if any, are to be drawn from 

the facts thus set forth? 

It appears that Saccocrinus, the first genus to appear on the 

stage, grew to the largest size, developed fifteen species, bearing 

from ten to twenty ambulacral openings to the vault, and that the 

arms bifureate, in Saccocrinus speciosus, twice after becoming 

free. (See Pal. N. ¥., vol. 2, Pl. XLVI, fig. 1). The same kind of 

arms and the same method of bifurcation may be,seen in Amphora- 

erinus viminalis from the Keokuk Group. (See North American 

Geology and Paleontology, p. 222; and Ohio Pal., vol. 2, Pl. II, 

figs. 12 and 13). And the same kind of arms and the same 

method of bifurcation may be seen in Actinocrinus gibsom, from the 

Keokuk Group. (See Bull. No. 3, Ill St. Mus. Nat. Hist., Pl. 

II, fig. 1). And the same may be seen in other genera and spe- 

cies, in large collections, which have not been illustrated. It fol- 

lows, therefore, that bifurcating arms composed of a double series 

of interlocking plates is not a feature of generic importance. This 

might be proved again by the single and double arms, in the 

same specimen, in different species of Batocrinus, illustrated on 

Pl. I, in Ball. No. 7, Ill. St. Mus. Nat. Hist. The number of 

ambulacral openings to the vault is not of generic importance, not 

only as shown by Saccocrinus, but by Megistocrinus, Batocrinus 

and other genera that include numerous species. 

The largest forms and very small ones appeared abruptly in 

Saccocrinus and Cylicocrinus, in the Niagara Group, as perfect, in 

all their parts, so far as we know or have reason to believe, as 

any that existed in later periods; and they became extinct as 

abruptly as they appeared, in the same geological age. There are 

no intermediate forms—from these genera to Gennceocrinus and Me- 



78 

gistocrinus—that appeared as abrubtly in the Upper Helderberg 

and Hamilton Groups. There is no process of development or 

evolution of which we have or can have any conception that will 

link any of these genera together by lines of direct descent. 

Megistocrinus survived until the age of the Burlington Group, 

and then disappeared as abruptly as it came into existence; and 

during all that time specific variations were taking place, but 

there are no indications of another genus branching from it or 

arising out of it. Blairocrinus, Sampsonocrinus and Shumard- 

ocrinus appeared without progenitors and disappeared without 

descendants in a single geological age. Suppose that from Genn- 

ceocrinus arose Actinocrinus and Amphoracrinus, and from the 

form called Actinocrinus precursor arose Batocrinus, we still 

have the abrupt appearance of Agaricocrinus and Dorycrinus in 

the Chouteau Group, without progenitors, and they became ex- 

tinct without having developed other genera. We might suppose 

that from Actinocrinus and Amphoracrinus arose Physetocrinus, 

Steganocrinus and Strotocrinus, and from Batocrinus arose Allo- 

prosallocrinus, but the supposition is the merest guess of a pos- 

sibility, without any facts to support it. But, if true, they dis- 

appeared from the stage of living existence abruptly, immediately 

following the growth of the largest species and most fruitful and 

prolific forms, in the very middle of the subcarboniferous age. 

No one can contemplate the creation of something out of noth- 

ing, or what is called special creation; uence, the theory of 

evolution and development of animal life. Pseudosystematists and 

pseudobiologists, after having examined a few fossils, draw their 

conclusions concerning the embryological, larval, mature and declin- 

ing stages of development of genera and species; without pre. 

senting a fact or principle to support the conclusions, they rest 

on technical names and barren assertions. Their ideas of evolu- 

tion and of the vast and incomprehensible stages of life repre- 

sented in paleeozoic time, are so contracted tha‘ they would have 

you believe they have discovered the laws and limitations, so that 

the ordinary schoolboy can understand and apply them to all the 

fossil forms that have been or may be found. In their narrow 

minds they have contemplated all the resources of nature during 

the immeasurable ages of the past. We have looked at more than 

fifty thousand specimens of fossil crinoids, and have carefully ex- 

amined several thousands belonging to the family here under con- 
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sideration, and we are free to say we have not found any embry- 

ological, larval, mature or declining stages of development. Nor 

has our study caused us to believe any one has or ever will find 

such stages represented in the tests of the fossils under consid- 

eration. 

If evolution has been the course of animal life, it must have 

been commensurate with the lapse of geological ages, not only as 

represented by the deposits, but including the time indicated by 

the unconformability and breaks that form the dividing lines be- 

tween groups of rocks. And the interruption of the course found 

at these dividing lines is far greater than the development or evo- 

lution found within the deposits themselves. We are not sur- 

prised, therefore, to find Saccocrinus and Cylicocrinus without 

progenitors or descendants. They may have emigrated or been 

driven by ocean currents from the homes of their ancestors to where 

we find the tests; and in like manner they may have been carried 

away to foreign climes not suited to their habits of life, where 

they became extinct without leaving any degenerate descendants. 

If such were the case, we will never see any but such natural 

forms as we have found. Of course the smaller specimens may 

have died younger than the larger ones did, but there is nothing 

embryological or larval in their state of development. The largest 

species are found, in the Niagara Group, at Chicago, Illinois, 

the smallest species in Indiana, and the medium-sized species in 

New York; but all of them occur in the middle or upper part of 

the Group, and they were not, therefore, ushered in at the be- 

ginning of that geological age. 

What we have said of those two genera is also applicable to 

Megistocrinus, that appeared at the outset, in the middle Devonian 

rocks of Indiana and Michigan, with numerous species, varying in 

size, from the smallest to the largest and with the greatest varie- 

ties of form and structure, and then disappeared from the last 

half cf the Devonian age, and crossed the vast lapse of time in- 

dicated by the break, between the Devonian and Subcarboniferous 

rocks, and reappeared, in the Chouteau Group, represented by 

other and different species and again reappeared by other and dif- 

ferent species in the Burlington Group, and then disappeared for- 

ever. But there are no embryological or larval forms, nor any- 

thing in the test of the last living species to indicate a declining 

structure or degenerate descendant from the Devonian series, And 
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what we said of 'Saccocrinus, Cylicocrinus and Megistocrinus 

may be said with equa’ force of Blairocrinus, Sampsonocrinus, 

Shumardocrinus, Agaricocrinus, Batocrinus, and Dorycrinus. If 

this manner of reasoning is at all admissible, with what show can 

we say that from Genncocrinus arose Actinocrinus and Amphora- 

crinus? Is it not the merest guess upon the most remote possibity ? 

The theory of evolution does not mean that animal life was con- 

tinually improving in any or all of the channels of its existence, 

nor that it was declining when not improving. Neither did it pass 

through cycles from the embryo to senility, in genera, families, 

orders or classes. On the contrary, if of any value as a theory, 

the evolution must conform to what we find in nature, and that 

is almost ceaseless change, without necessarily involving advance- 

ment or decline; but conformability, with environment and sur- 

roundings. And we do not find what we call advancement or a 

higher degree of development, neither do we find a decline or 

degradation, in the family of the Actinocrinidw, from its appear- 

ance in the Upper Silurian, to its disappearance, in the St. Louis 

Group. Nor do we find any development to a higher or decline 

to a lower stage of existence, in any of the genera or species, 

during all that period. The species are the most abundant in the 

Burlington Group, and the variations within specific limits, are 

more numerous there than elsewhere. And, having fixed upon 

certain characters, which we call specific, we observe, where species 

are most abundant and fruitful, the greatest tendency to break 

over these lines, so as to leave it doubtful, sometimes, whether 

a particular form should be regarded as a variety of a described 

species or as a distinct species. This occurs among the M¢gisto- 

crinus, in the Hamilton Group, and among the Batocrinus, in the 

Burlington and Keokuk Groups; but we do not see in it any 

progress toward senility of the species or the reverse. In fact, 

we do not know whether ornamentation of the test indicates 

strength or weakness. We do not know whether Megistocrinus 

ornatus with its delicate sculpturing is in a higher or lower stage 

of development than MM. spinosulus, with its canopy of spines; 

nor whether Batocrinus nodulosus, with its proboscis, ornamen- 

tation and tumid plates is in a higher or lower stage of develop- 

ment than B. oblatus, with plane, smooth plates and no proboscis. 

We do not know whether 6. obiatus with its twenty-two arms 
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is in a higher or lower stage of development than its congener | 

B. rotundus, with twenty one arms. In short. we do not know 

what, if any, specific characters, in any of the genera, indicate 

progress or decline, though we may notice that Batocrinus, hav- 

ing tumid plates, are more abundant and have a greater geolo- 

gical range than those with smooth plates, and that twenty- armed 

species are more common than thirteen armed spicies. We must 

not drift away from our mooring and forget that we have seen 

only a small part _f what the rocks have preserved, and that it 

is possible, for others, in future, to see a thousand times as many 

specimens as we have, with corresponding advantages for examin- 

ing the structure, and drawing conclusions as to the evidences of 

development. We attempt to speak only from the present state of 

science and our own investigations. 

FAMILY POTERIOCRINID. 

BARYCRINUS SAMPSONI, n. sp. 

Plate IV, Fig. 1, basal view; Fig. 2, azygous side; Big. 3, op- 

posite view. 

Species large, robust. Calyx about one and a half times as wide 

as high. Plates very thick and highly convex. Angles of sutures 

without pits. Column rather small, as shown by the cicatrix. 

Surface, apparently smooth, probably granular. 

Basals small and form a low, pentagonal cup or disc, with re- 

entering angles. It is pierced by a small columnar canal, sur- 

rounded by a cicatrix, for the attachment of the column, having a 

diameter a little more than one-third the greatest diameter of the 

disc. The cicatrix bears five rounded, concave, radiately lined de- 

pressions for the firmer adherence of the column. The plates are 

quadrangular, without counting the side that abuts upon the canal, 

and the adjoining sutures are beveled, so that the form of the 

convexily of the plates is somewhat pyramidal. Subradials about 

four times as large as the basals, as long as wide, highly tumid, 

three hexagonal, two heptagonal, by reason of abutting the small, 

intercalated, azygous plate, and the other octagonal, by reason of 

abutting the two azygous plates. First radials about twice as large 

as subradials, one-fourth wider than high, remarkably thick, and 

broadly and deeply excavated for the attachment of the second 

—l1 
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radials. The facet has an inclination of nearly forty-five degrees. 

The first radials are truncated, at the superior lateral angles, by 

single interradial plates. A small, triangular, elongated, azygous 

plate is intercalated between the subradials and below the first 

radial, on the right of the azygous area. Another quadrangular 

azygous plate, longer than wide, broadly truncates a subradial and 

separates two first radials. These two azygous plates do not come 

together. 

This species is distinguished by the rapid increase in size from 

the basals to the first radials. By the great thickness and con- 

vexity of the plates, without angular pits. Inclined facet for the 

second radials, and by the azygous plates. 

Found by F. A. Sampson, in whose honor we have proposed 

the specific name, in the Burlington Group, at Sedalia, Missouri, 

and now in his collection. 

POTERIOCRINUS BOZEMANENSIS, 0. 8p. 

Plate V, Fig. 11, side view, natural size, showing part of the 

proboscis; Fig. 10, same magnified two diameters. 

The specimen is on a slab. 

Species very small. Calyx obconoidal, one-third wider than . 

high. Plates rounded, with the slightest convexity, but showing 

the sutures. Surface apparently smooth. Column small. 

Basals small and extended but little beyond the column. Sub- 

radials two or three times as large as the basals and nearly as 

long as wide. First radials very little if any larger than the sub- 

radials, a little wider than long, and truncated the entire width 

above for the first arm plates, from which they are separated by 

a very slightly gaping suture. The arms do not bifurcate, and 

hence there are only five arms in this species. The first plate is 

very long and round externally, but the plates rapidly shorten 

and bear alternate pinnules. 

The azygous area is not exposed in our specimen, but from the 

form of the calyx and the piece of the proboscis that is exposed 

there can be little or no doubt of the generic relations. The part 

of the proboscis which is exposed and illustrated is round and 

composed of four series of plates. 

This is a peculiar species, and so different from all others that 

no comparison with any of them is necessary. 
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Found by Earl Douglass in the subcarboniferous rocks of 

Bridger mountains, near Bozeman, Montana, and now in the col- 

lection of S. A. Miller. 

POTERIOCRINUS DOUGLASSI, Nn. sp. 

Plate V, Fig. 16, side view, with the.azygous area on the right; 

Fig. 17, same magnified two diameters. The 

specimen is on a slab. 

Species small. Calyx short, obconoidal, one third wider than 

high. Plates convex; sutures distinct. Surface granular. Column 

rather large, round, every alternate plate projecting. ’ 

Baeals form a low cup that is truncated for the column and 

expanded above. Subradials larger than the basals and nearly 

as long as wide. First radials as much larger than the subradi- 

als as the subradials are larger than the basals, wider than long, 

pentagonal, truncated the entire width above, and separated from 

the second radials or brachials by a gaping suture. A single, 

elongated, brachial or second radial, rounded and contracted in 

the middle, and axillary, supports upon its superior sloping sides, 

in each radial series, the free arms. The arms do not again bi- 

furcate, and hence there are ten arms in this species. The arms 

are composed of very long, slightly constricted plates, that alter- 

nately project on each side, for the support of coarse, long- 

jointed pinnules. 

The first azygous plate cannot be seen in our specimen. The 

second plate is large, truncates a subradial and extends as high 

as the middle of the first brachial. The plate succeeding it is 

much smaller; only part of the alternate plate on the right can 

be seen, but enough is exposed to show the usual alternate ar- 

rangement that characterizes this genus. 

This species is distinguished by the form of the calyx, single 

brachials and structure of the arms. While it is not conspicuously 

marked by any peculiar feature, yet we do not know of any spe- 

cies with which it might be confounded. 

Found by Earl Douglass, on the Bridger mountains, at Boze- 

man, Montana, and the name is in honor of the collector. The 

specimen illustrated is in the collection of S. A. Miller. 
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FAMILY RHODOCRINID/. 

GONIASTEROIDOCRINUS FABERI, 0. sp. 

Plate V, Fig. 2, basal view; Fig. 3, side view. 

Species large. Calyx subcylindrical to near the summit where 

it curves outward. No radial ridges. Basal plates depressed. The 

other plates tumid, nodose or-spinous. Our specimen is a cavity 

in a rock, preserving all the external features of the calyx, except 

the sutures between the basal plates, and by taking an impres- 

sion from it the artist has been able to furnish a basal and side 

view. 

The basal plates form a regular pentagon one-half wider than 

the diameter of the column. The columu is round. Subradials 

large, almost regularly hexagonal, and each one bears a_ long, 

sharp, conical spine, that is directed downward, at an angle of 

about forty-five degrees. The calyx will rest upon the points of 

these spines. First radials a little smaller than the subradials, 

wider than long, heptagonal, and each one bears a long, sharp, 

conical spine that is directed horizontally. Second radials about 

one-fifth as large as the first, convex, quadrangular and longer 

than wide. Third radials about twice as large as the second, 

tamid, octagonal, and support on each superior lateral side two 

secondary radials. The superior face is truncated by an _ inter- 

secondary plate that is followed by two plates in the second range. 

The calyx curves out rapidly, from the third primary radials, and 

the secondary radials spread, so that at the summit of the second 

secondary radials, they are directed laterally at an angle of about 

forty-five degrees. Beyond this point our specimen is not pre- 

served. ‘These plates are subnodose. 

There are ten plates shown in an interradial area in our speci- 

men, and we suppose that to be the limit. The first plate is 

almost in line with the first primary radials and about two-thirds 

as large, hexagonal, and bears a long, sharp, conical spine that is 

directed horizontally. It is followed by three smaller, subequal 

plates in the second range, each one of which bears a large cen- 

tral node; and these are followed by three still smaller plates 

in the third range, each one of which bears a central node. Above 

these there are three plates shown in our specimen, each one of 

which bears a small central node. 
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On the slab, which is chert, containing our specimen there are 

the casts of what we suppose to be part of the pseudo ambulacral 

appendages or ovarian extensions, but they are not connected with 

the calyx, and for that reason are not illustrated. If they rep- 

resent these appendages, they are much larger than any belonging 

to any of the described species of Gontasteroidocrinus. 

Found in Subecarboniferus rocks, probably of the age of the 

Keokuk Group, near Joplin, Missouri, and row in the collection 

of Charles L. Faber. 

Famity CYATHOCRINIDAL. 

CYATHOCRINUS FABERI, 0D. sp. 

Plate V, Fig. 12, basal view; Fig. 13, azygous side; Fig. 14, 

opposite view; Fig. 15, radial plate magnified two diameters. 

Specimens medium size. Calyx about twice as wide as high, 

somewhat obconoidal, most expanded on the azygous side. Su- 

tures distinct. Surface pustulous, the pustules sometimes uniting 

so as to form lines. Column round, medium size. 

Basals small and form a low cup, with a shallow, concave de- 

pression for the attachment of the column. Subradials nearly as 

long as wide, the one on the azygous side being the largest. First 

radials of unequal size and from one-half wider than long to more 

than twice as wide as long, and truncated the entire width above 

for the second radials. The facets are inclined, indicating a gaping 

suture, and they are only slightly notched for the ambulacral 

canals. The azygous plate truncates a subradial and extends one- 

third of its length above the first radials. 

This species is distinguished by its form and pustulous surface 

from all other illustrated species. There have been several spe- 

cies, in this genus, described without illustrations, and we have 

c mpared this species with the definitions, some of which are 

very unsatisfactory, but none of them seem to be like this one. 

Found in the Burlington Group, at Burlington, Iowa, and now 

in the collection of Charles L. Faber, in whose honor we have 

proposed the specific name. 
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Famity PLATYCRINID/AL. 

PLATYCRINUS DOUGLASSI, n. sp. 

Plate V, Fig. 18, side view; Fig. 19, same magnified two diam- 

eters. The specimen 1s compressed so as to appear wider 

than it really 1s. 

Species medium or below medium size and belonging to the 

round, bowl-shaped forms. Calyx round, bowl-shaped, truncated 

below, and, when not compressed, about as high as wide. Sutures 

are not beveled. There is a constriction just above the base so 

as to form a basal rim. The surface is furrowed transversely 

across the sutures between the first radials and longitudinally from 

the lower part of the facet for the second radials across the basal 

plate, but increasing in number, so as to cover the basal plates to 

the constriction above the basal rim. These furrows do not cross 

each other. The column is small and elliptical. 

Basals form a low cup rather more than one-third the height 

of the calyx. First radials longer than wide and increasing in 

width very slowly in their upward extension, so that the calyx in- 

creases in width very little above the basals. Articulating facets 

for the second radials very slightly excavated, about one third the 

width of the plates. Second radials very short or transversely 

almost linear. Third radials short, axillary, and bear, upon each 

upper sloping side, the free arms. There are, therefore, ten arms 

in this species. The arms are long, slender, composed of pro- 

jecting, cuneiform plates, bearing pinnules alternately. The pin- 

nules are long and very dense. Our specimen is on a slab and 

there are fragments of the arms not illustrated, which show the 

unusual density of the pinnules. 

The superior face of the first radials is transverse, without 

showing any evidence of interradials. Vault unknown. 

This is a peculiar species, distinguished by its form and surface 

ornamentation from all others. 

It was found by Earl Douglass, in whose honor we have pro- 

posed the specific name, on Bridger Mountains, near Bozeman, 

Montana, and now in the collection of S. A. Miller. The rocks 

from which it was collected are subcarboniferous. 
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FAMILY GLYPTASTERID 4. 

GLYPTASTER MILLIGAN, 0. sp. 

Pate V, Fig. 7, azygous side of a small specimen; Fig. 8, side 

view of a larger specimen; Fig. 9, summit 

view of same. 

Species variable in size. Calyx obpyramidal, truncated below 

only the size of the column. Plates highly convex. Jadial ridges 

imperfectly defined. Higher than wide. Interradial areas flattened 

below and depressed between the arms. Surface smooth or finely 

granular. Column pentagonal. Columnar canal small and slightly 

cinquefoil. 

Basals form a small pentagonal disc, with the angles directed 

toward the center of the subradials. Subradials large, longer than 

wide, having an angular ridge directed toward the center of each 

adjoining first radial and one toward an angle of the basal disc. 

A transverse section is pentagonal, with the angles at the center 

of the subradials, and re-entering angles at the sutures, as in the 

basal dise below; but from the center of the first radials upward, 

a transverse section is pentagonal, with the center of the radials 

in the angles. First radials rather larger than the subradials and 

a little wider than long. The one on the left of the azygous area 

hexagonal, the others heptagonal. Second radials much smaller 

and hexagonal. Third radials smaller than the second, axillary 

and support the free arms. 

The first regular interradials are large, rest between the supe- 

rior sloping sides of the first primary radials, and are followed by 

two much smaller plates in the second range, which unite with 

smaller plates that graduate to those of the vault, without any dis- 

tinct line of separation. One can hardly say whether or not the 

third range should be classed with the plates of the vault. The 

first azygous plate truncates a subradial, and is followed by three 

plates in the second range, that unite with plates which should, 

probably, be classed with those of the vault. 

The vault is depressed, convex toward the center and sunken 

toward the interradial areas. It is covered with numerous convex, 

polygonal plates, and bears a subcentral azygous orifice. There 
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is a slight swelling, commencing at the margin, in the azygous 

area and extending beyond the azygous orifice, that is covered 

with very small plates. 

This is a marked and peculiar species, that cannot be mistaken 

for any hitherto described. 

Found by Mrs. J. M. Milligan, of Jacksonville, Illinois, in 

whose honor we have proposed the specific name, in the Niagara 

Group, of Decatur county, Tennessee, and now in her collection. 

FAMILY EUCALYPTOCRINID/. 

EUCALYPTOCRINUS MILLIGAN®, D. sp. 

Plate V, Fig. 4, basal view; Fig. 5, side view showing the con- 

striction of the calyx; Fig. 6, side view of another specimen 

showing the sutures separating the interradials from 

the summit plates and constriction of the latter 

above the arms, the azygous orifice 

being at the top. 

Species medium size. Calyx subturbinate, broadly constricted, 

in the middle part, and truncated at the base, Surface smooth or 

granular, our specimens being silicified the granules, if they ever 

existed, are destroyed. Column small and round. 

Basals within the calyx and with the inferior part of the first 

radials form a pentagonal, funnel-shaped cavity for the reception 

of and attachment of the column. First radials wider than long, 

abruptly curved into the basal concavity, and upward, on the 

outside, so as to form a sharp, pentagonal rim at the base of the 

calyx. Second radials quadrangular, less than one-half wider than 

long. Third radials somewhat larger than the second, heptagonal, 

and support on each upper lateral side, two secondary radials, 

the last being axillary and supporting, upon its nearly transverse 

upper face, two arms. Above three or four transverse plates, the 

urms are composed of a double series of interlocking plates, as in 

other species. The outline of each arm, however, is more fusiform 

than usual. 

The superior point of each third primary radial is truncated by 

a pair of elongated interbrachials as in the regular inter- 

brachial areas, and these are followed by a long plate that is di- 
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vided internally, and extends to the top of the arms where it 

unites with a summit plate. The first regular interradial is of 

moderate size, ten sided, and followed by two elongated plates in 

the second range, and those by a long plate that is divided in- 

ternally and extends to the top of the arms where it unites on either 

side with a summit plate. The arms when closed are compact, 

within furrows formed by the internal union of the long interbrachial 

plates. There are five plates at the summit that form a vault, 

which i3 constricted above the tops of the arms, and bears a cen- 

tral azygous orifice. This structure of the snmmit may be of 

generic importance, and, if so, this species would belong to 

Hypanthocrinus. We doubt the propriety, however, of founding 

any genus of crinoids, on the structure of the vault or proboscis, 

and, therefore, refer this species to Eucalyptocrinus. 

This species is distinguished by the pentagonal, funnel-shaped, 

columnar cavity, broadly constricted calyx, fusiform arms, con- 

stricted vault and elevation of the azygous orifice. 

Found by Mrs. J. M. Milligan, in whose honor we have pro- 

posed the specific name, in the Niagara Group, in Decatur county, 

Tennessee, and now in her collection, in Jacksonville, Illinois. 

ORDER BLASTOIDEA. 

Famity CODASTERIDZ. 

CODASTER JESSIEH, 0. sp. 

Plate V, Fug. 20, basal view; Fig. 21, side view; Fig. 22, summit. 

Calyx about one-fifth wider than high. Summit only moder- 

ately convex. Transverse section of the basals subtriangular, with 

concave sides. Transverse section above the basals subpentagonal. 

Surface without ornamentation. 

Basals occupy nearly half the height of the calyx. They are 

longitudinal, depressed at the sutures and rounded in the middle 

part of each plate. The point for the attachment of the column 

is exceedingly small. The two larger plates are of equal size and 

pentagonal, the smaller one is tetragonal. NRadials equal, wider 

than long and the mesial gibbosity gives the pentagonal outline 

to the summit. Part of the summit is destroyed in our specimen 

12 
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and hence only part of it can be described. The pseudoambulacra 

are very narrow and there are only five hydrospire slits in an 

area. 

This species is distinguished by its general form and smooth 

surface. The depressed sutures between the basals is a distin- 

guishing feature, and so are the five hydrospire slits in an area. 

Found by Miss Jessie Blair, in the Choteau limestone, at Se- 

dalia, Missouri, and now in the collection of S. A. Miller. The 

specific name is given as a compliment to the finder. 

CLASS CRUSTACEA. 

SUB-CLASS XIPHOSURA. 

ORDER EURYPTERIDA. 

Famity EURYPTERIDA 

EURYPTERUS KOKOMOENSIS, 0. 8p. 

Plate V, Fig. 1, the lower or ventral side of a nearly complete 

specimen. 

This species seems to be about the size of Hurypterus remipes, 

but differing somewhat in the relative proportions of the body. 

The carapace is roundish or somewhat quadrangular with the an- 

terior corners rounded and about seven-eighths as long as wide. 

The abdomen gradually widens from the carapace for three or 

four articulations and then contracts gradually to the last segment, 

or it may be said to be somewhat evenly rounded laterally. The 

posterior projections or angles of the segments are only partially 

preserved in our specimen, until the last segment is reached, and 

here they appear much larger than is usual, in this genus. There 

are twelve segments. Telson tapers slowly to near the end when 

it rapidly tapers to the point. The length of the telson is about 

two-ninths of the entire length of the animal. 

There are only two pair of the palpi preserved, in our specimen, 

and they appear, as shown in the illustration. The limestone rock 

is disposed in thin layers and others may have been broken away 

without leaving a trace of their former existence. The pair of 

swimming feet are unusually large, but the specimen preserves 

little more than a bare outline of them. The mouth too is in- 

distinct but the outline of the small post oral plate is preserved. 
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This species is distinguished from all others by the greater 

length of the carapace in proportion to its diameter and by the 

shorter telson. These characters are obvious. Its general form 

will readily distinguish it also. 

Of course, if it never had but two pair of palpi, this would be 

a very marked and important distinction; but the parts preserved 

are so much like Hurypterus, that we suppose there were four 

pair and two have not been preserved. ; 

Found in the Waterline Group, at Kokomo, Indiana, and now 

in the collection of Wm. F. EK. Gurley. 
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PLATE IL. 

ACTINOGRINUSSARLESO Nis S Pac iais oes ancien icine wie slele ellasl cited oie ofaebeiseeaeeh oie ol vekvi tele orc erteaee 

Fig. 1. View opposite the azygous side. 

Fig. 2. Azygous side on the right. 

ACTINOGRINUS PETTISENSIS, Di SP. .i.052 2. sect Germs oe wales ss oe SHOE BODE A AON GOae a SeboS> 

Fig. 3. Azygous view. 

Fig. 4. Opposite view. 

PHYAETOCRINUS: BAMPSONI, A. BP. ...o-ck sedate otc we mada cs ean has Witloe Se pato-sincitentaene 

Fig. 5. Azygous view. 

Fig. 6. Opposite view. 
od 

Fig. 7. Summit. 

DORYCRINUS:FABERL, De: BD ie. aise de Soins owiceituns ae weshincte th aie nova tee kina en eee 

Fig. 8. Azygous view. 

Fig. ¥. Opposite view. ' 

Fig. 10. Summit. 

- BATOCRINOS NODOSARIUS,. WE SP. 5 Pico crea atilocina:s clei ose Helse meine erect iteies eae ae eee aetets 

Fig. 11. Lateral view, azygous side to the right. 

Fig. 12. Summit. 

Ce ee 

BATOCRINUS, GEVIS, Ws'BP., Soda cite eaie als e'ecsiare soc clone einige a eae a ase e teen ee eee ce rae eal essieuclars 

Fig. 13. Basal view. 

Fig. 14. Azygous view. ‘ 

Fig. 15. Summit. 

DATOCRINUS ENODISS I: (Spr. oes aw ol Salat ada oie moveie aeheiicts ia eiel ee ee ea eallerele eee 

Hig. 16. Basal view. 

Fig. 17. Azygous view. 

Fig. 18. Summit. 

BaTOCKINUS: :COMPDANU TUS, Wet S Pia sickle ses outs selected sudenate sremiclaie on eerie 

Fig. 19. Azygous view. 

Fig. 20. Opposite view. 

BATOCRINUS LEVIGATUS, 0. Sp..... foe clea sais ce emeleeriaes pee oa teem ai etenvales Se Meee he 

Fig. 21. Azygous view. 

Fig. 22. Opposite view. 

BATOCRINUS POLITUS, D. Sp..... satiate nl ensee. APIO. COMME SO er etaiteinitictess Sia 

Fig. 23. Basal view. 

Fig, 24. Azygous view. 

Fig. 25. Summit. 

BATOCRINDS: GUABWRS N./AD...2 cares oe aeteeieee eens ex atete soiree riya urate sie otanegs coerenerele 

Fig. 26. Azygous view. 

Fig. 27. Opposite side of the same. 

Fig. 28. Opposite side of anothar specimen. 
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PLATE IIL. 

ACTINOCRINUS, BISCHOR RE, BH. Sirs steels cleie wel awiele Wialsle [ote te elvialmisitstelsnlelshaininint oietsrele esas siete a cletele 

Fig. 1. Azygous view. 

Fig. 2. Opposite view. 

ACTINOORINUS-SPECTABIDIS;= W/SP scale voiciny sie c ob avkla) eye tetoa'ste elie arclotsetoleieiotesiaatee ive enetas ciaeae ors oyeRehe sete 

Fig. 3. Azygous.view. 

ACTINOERINGS SOBBINUS: NAD... .ccs7:sacud on sBan secede aoa Co meebae ad Sea eee ws Saskeonis a es 

Fig. 4. Azygous view. 

Fig. 5. Opposite-view. 

BATOCRINUS’ SUBSCITULUB,, 1. SPSi occ me... a ciowtnies waleeieirdiac asics fe Mersiece ioe cols eccrine eteoke oa e ee arene Tene 

Fig. 6. Azygous view. 

Fig. 7. Opposite view. 

Fig. 8. Summit. = 

AGCTINOCRINUS!SUBSCITULUS, De 8Pso-c55 Ace ue Bessie. oe alee eee ake c tomes aieleisiem cis tain Pep oos che Jeso oe enon 

Fig. 9. View opposite azygous side. 

Fig. 10. Basal view. 

Fig. 11. Snmmit. : 

ACTINOGRINUS SUBPULCHELLUS, NL. SP... .. ee «ees oe saree ce ones cece sa vole7sin, siaitels lave eSaeeaeTeNeais AT HIE rolue ramiamweteiee 

Fig. 12. Azygous view. 

Fig. 13. Opposite view. 

Fig. 14. Sammit. 

DOBRYCRINUS. ALABAMENSIS; To SP: i's iiea pot stanin amine ene 6 vince ote lise wink Bere skal ties cieeee eis irene ae 

Fig. 15. sSasal view. 

Fig. 16. Summit. 

Fig. 17. Azygous view. 

AMPHORAGRINCUS JESSIE AL, PSPs... oc sa aes doa ooo bee a OEE aki be OED Peco eee ee ee 

Fig. 18. Azygous view. 

Fig. 19. Basal view. 

DORYCRINUS SAMPSON, (Ds! Dra seen ow-0/s:2 sins clare Yale, fotalatsidle Orclais sucrsthavee sie lcleiraieie nic ethene einio wae eer aieteleans 

Fig. 20. Azygous view. 

Fig. 21. Opposite view. 

Fig. 22. Summit. 
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PLATE IV. 

Page. 

BABYCRINUSABAMPSONT, NaSipe .s ocr ccm cieel- on she tack alae eines wees Ou 

Fig. 1. Basal view. - 

Fig 2. Azygous view. 

Fig. 3. Opposite view. 

LATOCRINUS RUDIS, D.SDP............ 52 

Fig. 4. Azygous view. 

BATOCRINUS SAGETOWNENSIR, 1. 8p.. 54 

Fig 5. Azygous view. 

Fig. 6. Opposite view. 

‘Fig. 7. Sammit. 

BATOCRINUS AFFINIS, 1. Sp........ 5 55 

Fig. 8. Azygous view. 

Fig. 9. Opposite view. e 

BATOCRINUS APPROXIMATUS, N §)....... els’ deg thes Mare etOO 

Fig. 10. Azygous view. 

Fig. 11. Opposite view. 

Fig. 12. Lateral view of another specimen. 

BATOCRINUS VARIABILIS, 1. SP. .... 0... seer cnceee 58 

Fig. 13. Azygous view of elongated form. 

Figs. 14and15. Lateral views of same. 

Figs.16and17. Lateral views of another specimen. 

BATOCRINUS COGNATUS, DL. 8P.......-..66 60 

Fig. 18. Azygous view. 

Figs. 19,20 and 21. Lateral views of the same, 

BATOCRINUS CONSANGUINEUS, 0. Sp........ 63 

Fig. 22 Azygous view. 

Fig. 23. Opposite view. 

BaTocRINuUsS (an abnormal specimen).......... 64 

Fig. 24. Right side view. 

Fig. 25. Adjoining side view. 

BaTOCRINUS (an abnormal Specimen. ) 2 ccc: ve: cis cfesew ic crateie ms ajaleiatele’ elaleletc eisie Seiere aeleete ai Game wave etelep ie one Oe 

Fig. 26. Azygous view. 

Fig. 27. Opposite view. 

BATOORINUS REPERTUS, DL. 8P.......-000- 70 

Fig. 28. Azygous view. 

Fig. 29. Opposite view. 

Fig. 30. Summit. 

BATOCRINUS: BEDALIENSIS, Nl. GD. vo.0c/a0 .2'e.2nonin-0 9 00. 0o\slaje diele e sle deena Wg oleh eon atest oilale Siete ee 

Fig. 31, Azygous view. 

Fig. 82. Opposite view. 

BATOORINUS SUBAQUATUB, Ue BPs isis vieiselngtaicis sinew coals she, era es ore meade ataee = 72 

Fig. 38. Azygous view. 

Fig. 34. Opposite view. 

Fig. 35. Summit. 



STATE MUS. OF NAT. HIST. ILL. 

Plate IV. 
No. 10. Bulletin 

det 1%) iS v a~ 

ee 
2) 

5 



s
i
e
n
n
a
 

n
a
t
i
t
l
l
i
t
e
l
i
t
i
e
l
 

e
i
i
i
e
t
 

e
e
 

e
 

e
 

C
N
 

P
T
,
 

A
,
 

-
 

a
t
e
p
t
i
n
 

g
e
n
e
 

R
 

e
d
e
 

8 
ne
m 

e
a
 

r
a
e
 

PT hel PP AO A pete ong,, Ame 

wie a ipa 

Ctl 
Ta 

a 
id eh A 

rt 



eo ree te Pre vee 
Sa oh a a 4 

deh clr’ “er err aina wan VBOMOAOA BUNTTS HU 
eS a 4 

ohh 

Bees Vee ee ep ees 
~ ire x Be 3 

Saas ee See “3 fe cy % : 
: “ fais 4 e -— —_ c +*, a“ - cys z y y -« Ye. 0 (Haase Bun TOA oAaTEeATHOS) 

igzaa 

, Label é Oe a sen 
im Ape : a 

wah wrie , yy ry MAD LAE BUMINOOTTY TA0UE “ee 4 é 
= ERE 

wety 

MA eae 

MALY ON ES 
4 

4 vk § 
BISON HL 

a a ach ss) iui. mee) 
ee ii > See 

a 

Hotei, GW: i 

8 
> 4 5 

Leiba} L 

ny See 2 

Z ors 

ait hed 

ny ey - 

ws (8 nea & 
ae 

or om na * 



PLATE V. 

HURYPTERUS KOKOMOENSIS, ‘TssGY. 5 <i ccizneves:Ue sninehe tise opal wtaele ates eke ae eee eles on Ac 

Fig. 1. Lower or ventral view of a nearly complete specimen. 

GONIASTEROLDOGRINUS FABER DO SD)ioscls ce setae ca coat os es Oe ORE ER Cee ee ee 84 

Fig. 2. Basal view. 

Fig. 3. Lateral view. 
N 

EVCALYPTOCRINUS -MILLIGAN A 5 Ti, |BD isk cisarcel <o cites as avs cla ee reenter eee St en ee €8 

Fig. 4. Basal view. 

Fig. 5. Lateral view. 

Fig. 6. Lateral view of another specimen. 

GiyPTPAGEER MILGIGANA, Nia Sp ce eels oe ole ie occas ote beanie eco ee ee APD CM, on Re eae get toi 

Fig. 7%. Azygous view. 

Fig. 8. Lateral view of a larger specimen. 

Fig. 9. Summit view of same. 

POTERIOCRINUS BOZEMANENSIS, D. SP .-. 2. sees eee sees to Teloa eet t hat eg Ree erste ge wae chaise asta ater a ete 

Fig. 11. Lateral view. 

Fig. 10. Same magnified two diameters. 

CYATHOCRINUS FABERI, 1. 8P......... tig aterm liar utah eon ahe Secale ee Oe BEE chars shay LORRERD Sheweaio Se oe M ofet) 

Fig. 12. Basal view. 

Fig. 13. Azygous view. 

Fig. 14. Opposite view. 

Fig. 15. Radial piate magnified two diameters. 

« 

POTERIOCRINUS DOUGLASSI, N. Sp..... sR oer 4 OY cae Os Sais, onus Solas erate Wee RNS Peters oie nae eaten ee Ce 

Fig. 16. Lateral view. 

Fig. 17. Same magnified two diameters. 

PLATYCRINUS DOUGLASSI, D. SP....... 22.2 2-0. RE et ee ATS ITC Ot CSR RO Oe eo Ste 

Fig. 18. Lateral view. 

Fig. 19. Same magnified two diameters. 

CODASTER JESSIE, 0. sp..... devaseiaig "sore wale tre Bist n, in pines unl Sawimaiela: oc Siamtte Se wate etre er ee ek al han eke eee ama 

Fig. 20. Basal view. 

Fig. 21. Lateral view. 

Fig. 22. Summit. 
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NEW SPECILES OF PALAOZOIC INVERTEBRATES FROM 

ILLINOIS AND OTHER STATES. 

BY S. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM MOLLUSCA. 

CLASS LAMELLIBRANCHIATA. 

ORDER SIPHONIDA. 

FAMILY CARDIID. 

LUNULICARDIUM GRANDE 0. sp. 

Plate I, fig. 1, right valve; Fig. 2, left valve of another spec- 

amen; Fig. 3, anterior view of same. 

Shell very large, subovate. Valves highly convex or tumid. 

Height about one-sixth more than the length. Anterior side 

rounded and recurved toward the basal margin. Posterior and 

basal margins broadly rounded. Beaks near the middle, prom- 

inent and incurved over the cardinal line. Umbones gibbous and 

gradually merged into the convexity of the valves. Thickness 

through the greatest convexity of the valves about one-sixth less 

than the greatest length. Surface marked by from seventy to 

ninety fine radiating plications, that increase in size without divis- 

ior or implantation, toward the margin of the shell. Our speci- 

mens are casts but the plications are so distinct, that without 

careful inspection, one might suppose he was looking at the shell 

itself. There are some undefined concentric undulations of growth 

of the shells preserved on the casts. 

This species is so different from any other defined Lunulicar- 

dium that no comparison with any of them is necessary. It may 

not be a Lunulicardiwm but as the hinge line and interior are 
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unknown in any species of Lunuwlicardium it is referred to the 

genus, but it approaches nearer to it in external appearance than 

to any other genus. 

Found by R. A. Blair in rocks of the age of the Hamilton 

Group at Providence, Missouri, and now in the collection of S. A. 

Miller. 

LUNULICARDIUM RETRORSUM, ND. sp. 

Plate II, Fig. 26, right valve of large specimen; Fig. 27, left 

valve of small specimen; Fig. 28, cardinal view of same. 

Shell small, obliquely subovate. Valve highly convex. Height 

about one-fourth more than the length. Anterior side recurved 

and merged into the basal margin. Posterior margin somewhat 

truncated and then gently rounded to the post basal extremity. 

Basal margin abruptly rounded at the post basal margin. Beaks 

near the middle, very prominent and incurved over the hinge line. 

Umbones gibbous and gradually merged into the general convexity 

of the valves. Thickness or width through the greatest convexity 

of the valves equal to the length. Surface marked by sixty or 

seventy fine radiating plications that increase by implantation in 

the umbonal region. There are also undefined concentric undula- 

tions of growth of the shells preserved on the casts. Our speci- 

mens are casts quite well preserved. 

This species is distinguished by the great convexity of the 

valves, prominent incurving beaks and retrorse or recurved ante- 

rior margin. 

Found by R. A. Blair in the Chouteau limestones, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

BLAIRELLA, n. gen. 

Shell equivalve, inequilateral, elliptical, subovate or subcircular. 

Margins closed. Beaks anterior to the middle and incurved. Um- 

bones high and merging into the general convexity of the shell 

below. Cardinal line straight posterior to the beaks. Ligament 

external and contained in a groove along the cardinal line. No 

cincture on the sides of the values. Surface marked by concentric 

undulations or concentric lines of growth. There is a concave 

pit beneath the beak of the right valve, anterior to which there is 

a single tooth and posterior to which there is a strong bifid tooth. 

Muscular impressions and pallial line not observed. Type B. 

sedaliensis. 
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In general form this genus most resembles Hdmondia and if we 

had not found the hinge teeth and hinge line we would have con- 

tented ourselves by referring the species to that genus. But Hd- 

mondia has a narrow hinge and no teeth; while this genus has 

a wide hinge, three teeth and a pit beneath the beak, which sep- 

arate the genera into distinct families. Mdmondia is classed with 

the Cardiomorphide while this genus, by its internal] structure, 

allies itself with radiately ribbed shells and may provisionally be 

referred to the Cardudw. The generic name is in honor of the 

veteran naturalist and collector R. A. Blair, of Sedalia, Missouri. 

BLAIRELLA SEDALIENSIS, n. Sp. 

Plate I, Fig. 4, hinge line; Fig. 5, outer side of the same shell, 

which is eroded; Fig. 6, right valve of a cast; Fig. 7, 

right valve of .another cast; Fig. 8, Cardi 

nal view of the same specimen. 

Shell subovate to subcircular. Length from one fifth to one 

fourth greater than the height. Cardinal line straight, posterior 

to the beaks, and more than half the length of the shell. An- 

terior, posterior and basa! margins rounded. ‘The posterior mar- 

gin a little more acutely rounded than the anterior, and the basal 

margin more broadly rounded than either of them. Valves regu- 

larly convex and somewhat gibbous in the umbonal region. Width 

or thickness through the valves nearly equal to half the greatest 

length of the shell. Beaks forward of the line of the anterior 

third, prominent, and incurved over the hinge. Post cardinal and 

antero-cardinal slopes concave. Shell thick on the cardinal line 

and at the anterior end. Cardinal line grooved externally for the 

ligament. Large concave pit beneath the beak of the right valve, 

anterior to which, there is a long tooth, and posterior, to which, 

there is a strong bifid tooth. Surface marked by very numerous 

concentric lines of growth. 

Found by R. A. Blair and also by S. A. Miller, in the Chou- 

teau limestone, near Sedalia, Missouri, and now in the collection 

of S. A. Miller. 
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Famity CARDIOMORPHID/. 

EDMONDIA ALBERSI, 0. Sp. 

Plate I, Fig. 9, right valve; Fig. 10, left valve of another speci- 

men; Hig. 11, cardinal view of same specimen with point 

of beak of left valve broken off, and beak at 

right valve broken off. 

Species rather large, six specimens at hand, one smaller and one 

larger than either one illustrated. Shell subcircular, our speci- 

mens are casts, and the length and height aresubequal. Cardinal 

line is gently curving, anterior end somewhat sharply rounded, 

posterior end subtruncate, shell most produced at the posterior 

lower margin. JBeaks a little forward of the central part, high, 

and curving over the cardinal line. Umbones high, anterior and 

posterior sides subangular, the angularity merging below into the — 

general convexity of the shell. Valves somewhat gibbous in the 

middle part. Pallial line curves quite regularly and is near the 

margin. Surfaces of the casts retain the evidences of five concen- 

tric lines on the shell. 

We have little doubt about the generic reference of this species, 

though the hinge is unknown, and it bears no near resemblance, 

in form, to any other described species. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. The specific 

name is in honor of Mr. A. Albers, a very good paleontologist as 

well as an excellent artist. 

CHENOMYA LONGA, 0. sp. 

Plate I, Fig. 12, cardinal view; Fig. 13, left valve. 

Species medium size. Shell more than three times as large as 

high. Cardinal line concave, less than half the length of the 

shell. Ligament external. Anterior end narrowly rounded and 

closed. Posterior end widely gaping, dilated and produced nearly 

half the length of the shell, from the end of the hinge line, to 

the postero-basal margin. Basal margin nearly straight, though 

slightly constricted in the middle part. Beaks near the anterior 

end, somewhat acute and incurved. Umbonal area depressed and 

from which arises a broad undefined cincture, that extends to the 

basal margin. Post umbonal slope angular, but gradually loses 
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the angularity, posterior to the end of the hinge line, and mer- 

ges into the general convexity of the shell, toward the post-basal 

extremity. Dorsal side of each valve flattened and inclined from 

the post umbonal slope to the external ligament. Surface marked 

by strong concentric lines of growth below the post umbonal slope 

but between that and the hinge line the concentric lines are much 

smaller. 

This is a marked species and no comparison with any other is 

necessary. 

Found by R. A. Blair, in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of 8S. A. Miller. 

SPHENOTUS SINUATUS, Nn. Sp. 

Plate IIT, Fig. 29, right valve of large specimen; Fig. 30, left 

valve of a smaller specimen believed to belong to 

the same species. 

Specimens variable, in size, from one-half as large as the 

smaller one illustrated to one-fourth larger than the larger 

illustration. Shell trapezoidal. Cardinal line straight or slightly 

arched. Anterior end gently rounded below the beaks. Posterior 

margin obliquely truncate and then rounded into the basal margin. 

Basal margin broadly and slightly constricted in the middle part. 

Valves depressed convex on the sides but more gibbous in the 

umbonal region. Length twice as great as the height. Beaks at 

the anterior end, small, flattened and appressed. Umbones angular 

from the beak down the posterior slope to the post inferior ex- 

tremity. Post cardinal slope convex and marked along the center 

by a median angular ridge, in some specimens, and by two 

median ridges separated by a concave furrow in others, which 

extend to the lower end of the oblique truncation of the posterior 

margin. On our larger specimens, which we regard as the types 

of the species, there are two median ridges, on the posterior 

cardinal slope, and only one, on the smaller specimens. Cincture 

oblique and extends from the beak to the constriction in the basal 

margin. Surface marked by concentric lines of growth. All of 

our specimens are casts. No part of the shell is preserved. 

This is a marked species and no comparison with any other is 

necessary. 

Found by R. A. Blair, in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 
_9 . 
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ORDER ASIPHONIDA. 

Famity ARCIDAL. 

MACRODON FACETUS, nN Sp. 

Plate I, Fig. 14, cardinal view; Fig. 15, right valve, both ends 

of the specimen are broken; Fig. 16, surface of the 

cast magnified six diameters. 

Species small Our specimens are casts but part of the surface 

markings of the shell are preserved. Shell elongate, about or 

more than twice as long as high; highest about the anterior third. 

Valves convex and thickness about equal to the height. Cardinal 

line straight and a little short of the greatest length of the shell. 

Anterior end angular at the cardinal line and then rounded in‘o 

the basal margin. Posterior end obliquely truncated, from the 

end of the cardinal line, and then narrowly rounded, at the post- 

basal extremity, into the basal margin. Basal margin broadly and 

somewhat evenly rounded. Beaks near the anterior end and_ in- 

curved above the hinge line. Umbones prominent and fading 

into the general convexity of the shell. Post-umbonal slope sub- 

angular and extending to the post-basal extremity. No cincture. 

Cardinal slope concave. Surface marked by concentric lines of 

growth that are plainly visible to the unaided eye, and by fine 

radiating stricw that give a beautiful cancellated structure to the 

cast under an ordinary magnifier. This surface ornamentation is 

doubtless plainly visible on the shell itself. 

This species will be readily distinguished by its general form, 

obliquely truncated, posterior end, concave cardinal slope and . 

surface ornamentation. 

Found by Rh. A. Blair in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

MACRODON PETTISENSIS, ND. sp. 

Plate Il, Fig. 17, right valve; Fig. 18, right valve of a larger 

specimen, with the anterior end broken off. 

Species below medium size. Shell subelliptical or subovate, 

wider behind. Length about one and two-thirds the height. 

Cardinal line straight and almost equaling the greatest length of 

the shell. Anterior end gently rounded into the basal margin. 

Posterior end somewhat subtruncated in the upper part and 
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rounded into the basal margin. The basal margin in the subellip- 

tical specimens is broadly rounded, but, in the subovate speci- 

mens, the postero-basal margin is somewhat produced and more 

abruptly rounded. Valves compressed or only moderately convex. 

Beaks a little anterior to the middle, obtuse and rising slightly 

above the cardinal line. Umbones gently convex with a slightly 

angular posterior slope that merges into the general convexity of 

the shell near the postero-basal margin. Shell marked by regular 

eoncentric lines of growth, and a few obscure radiating lines on 

the posterior umbonal slope. 

This species most resembles Macrodon hamilloniv, but is dis- 

tinguished from that species by being shorter in proportion to its 

length, subangular posterior umbonal slope, and the absence of 

radiating lines, except obscure ones on the posterior umbonal 

slope. The surface ornamentation is a prominent feature in 

M. hamillonie while the lines on this species are quite incon- 

spicuous, though our shells are finely preserved. 

Found by Kh. A. Blair, in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

MACRODON BLAIRI, Nn. Sp. 

Plate LI, Fig. 19, right valve of a large specimen; Fig. 20, left 

valve; Fig. 21, left valve of a small specimen; Fig. 22, 

cardinal view; Fig. 23, left valve of same show- 

ing some of the shell at the posterior end, the 

basal margin is eroded; Fig. 24, left 

valve of a medium specimen. 

Specimens in this species variable in size, from small to large. 

Shell elongated, about twice as long as high. Highest near the 

anterior third. Valves convex. thickness about two-thirds the 

height. Cardinal line straight and constituting the greatest 

length of the shell. Anterior end angular at the cardinal line 

and gently recurved to the basal margin Jike the prow of a boat. 

Posterior end truncated to near the post-basal margin and then 

abruptly rounded into the base; sometimes the cardinal line ter- 

minates in an acute point and the truncated end is incurved to 

near the post-basal margin. Basal margin broadly rounded or 

nearly parallel with the cardinal line in the middle part. Beaks 

near the anterior third of the shell, somewhat acute and rising 
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above the hinge line. Umbones slightly depressed, with an un- 

defined sulcus near the beaks, which fades out on the convex part 

of the shell, and does not produce a constriction at the basal 

margin. Post-umbonal slope subangular and extends to the post- 

basal margin. Surface marked by concentric, lamellose lines of 

growth and finer radiating stris that are plainly visible on the 

- casts, to the unaided eye, but on the shell itself presents a beau- 

tiful cancellated ornamentation. 

This is a very handsome and marked gee that cannot be 

mistaken for any other. 

Found by KR. A. Blair and S. a Miller, in the Chouteau lime- 

stone, near Sedalia, Mo., and now in the collection of S. A. Mil- 

ler. The specific name is in bonor of the veteran collector, R. 

A. Blair. 

Famity AVICULID. 

POSIDONOMYA LASALLENSIS, nN. Sp. 

Plate I, Fig. 17, left valve; Fig. 18, same magnified two diameters. 

Species medium size. Shell subovate. Anterior margin ob- 

liquely truncated in front of the beaks, and then vertically, so as 

to leave a small ear in front, and then broadly rounded, which is 

continued regularly into the basal margin. Hinge line straight 

posterior to the beaks, slightly elevated and terminates in an ob- 

tuse extremity. Posterior margin below the wing broadly rounded 

which is continued regularly into the evenly rounded base. The 

posterior wing is flat, and separated from the body of the shell 

by an oblique undefined sulcus. Beak anterior to the middle of 

the shell, acute but not projecting much if any above the hinge 

margin. Umbones convex, and merging into the general con- 

vexity of the shell. Surface marked by six or seven distant, ele- 

vated, concentric rounded ridges that do not appear as concentric 

undulations of growth, but as distinct lines of surface ornamen- 

tation. Between these rounded ridges there are numerous fine 

concentric lines. 

This species is so different from all other forms that have been 

referred to Posidonomya that it is with some hesitation we refer 

it to that genus. It is an aviculoid shell and seems to be nearer 

to that genus than to any other in the family Aviculide. 

Found in the Coal Measures at La Salle, Illinois, and now in 

the collection of Wm. F. E. Gurley. 
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LIOPTERIA SUBOVATA, N. Sp. 

Plate IT, Fig. 7, left valve; part of the ear broken away; I’ig. 8, 

right valve of another specimen; Fig. 9, left valve 

of another specimen. 

Species medium size, subrhomboidal. Body obliquely subovate. 

Anterior margin nearly straight above and abruptly rounded into 

the basal margin below. Basal margin narrowly rounded.  Pus- 

terior margin somewhat straight above and abruptly rounded into 

the basal margin below. Hinge line straight from the anterior 

side of the beak to the posterior extremity, and nearly as long as 

the shell. Beak of each valve obtuse and situated near the an- 

terior side of the shell. It is separated from a short ear by an 

undefined longitudinal sulcus. Both valves are moderately gib- 

bous, the left valve rather more convex than the right. The pos- 

terior umbonai slope is rounded and soon merges into the general 

convexity of the shell. The wing is flat and terminates in a loug 

acute extremity. The shell is marked with concentric lines of 

growth. 

All of ovr specimens are casts and the left anterior ear is 

always injured. No radiating lines are discernable. 

This is a shorter form with a larger wing than L. speciosa, 

and its general outline will distinguish if from all other species. 

Found by R. A. Blair, in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

LIOPTERIA SPECIOSA, 0. Sp. 

Plate II, Fig. 10, left valve, slighily broken anterior to the beak. 

Species rather above medium size, subrhomboidal. Body narrow 

above and obliquely elongate-ovate. Anterior margin broadly 

rounded above and abruptly curving into the basal magin below. 

Posterior margin neerly straight until it rounds into the basul 

margin. Hinge line straight from the anterior side of the beak 

to the posterior extremity and about half the length of the shell. 

Beak of the left valve obtuse and situated near the anterior end 

of the shell. It is separated from a short ear by an undefined 

longitudinal sulcus. The umbonal region is somewhat gibbour, 

but the greater gibbosity of the valve is in the middle part. 

The posterior umbonal slope is subangular above but gradually 
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fades away below and is lost in the general convexity of the shell. 

The wing is small, flat and has an acute extremity. Shell marked 

with distant concentric lines of growth. 

All of our specimens are casts of the left valve, no part of the 

shell is preserved, and no radiating lines are discernable. 

This species is distinguished by its oblique, elongate-ovate form 

and small posterior wing. 

Found by Miss Jessie Blair, in the Chouteau limestone, near 

Sedalia, Missouri, and now in the collection of S. A. Miller. 

Famity MYTILID2. 

MYTILARCA JESSIE, nN. Sp. 

Plate IT, Fig. 1, left valve nearly complete; Fig. 2, another left 

valve with more of the anterior end broken off; Fig. 3, part 

of another left valve; Fig. 4, anterior end of right valve 

complele; Hig. 5, anterior end of left valve complete, 

small specimen, Pig. 6, part of the surface 

of the shell magnified four diameters, 

Our specimens are quite variable, from medium to considerably 

above medium in size. . 

Shell oblique, elongate, subelliptical, with venticose valves in 

middle part, where it is subcylindrical. The diameter through 

the valves in the middle area, is nearly equal to the distance 

from the hinge to the basal margin. Posterior end of the shell 

cuneiform and narrowly rounded. Basal margin of the shell 

oblique, nearly straight or slightly arcuate. Hinge line about 

half the length of the shell, shghtly arching. Posterior to the end 

of the hinge, the shell is slightly arcuate until it adruptly curves 

into the post-basal margin. Beaks obtuse and terminal at the 

anterior end. Umbones high and abrup‘ly rounded to the hinge 

line, posterior to which the umbonal slope meryes into the cuneate 

form of the shell. Surface marked by concentric lines of growth. 

Shell thin. 

This species is readily distinquished by its general elongate 

form from all othera. We have numerous fragments of this spec- 

ies but most of them are casts. Part only of the shell is preserved 

on a few of the fragments. 
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Found by R. A. Blair, S. A. Miller and Miss Jessie Blair, in 

whose honor we have proposed the specific name, in the Chouteau 

limestone, near Sedalia, Missouri, and now in the collection of S. 

A. Miller. 

Famity MODIOMORPHID 4%. 

ELYMELLA MISSOURIENSIS, nN. Sp. 

Plate II, Fig. 11, left valve; Sig 12, cardinal view of a cast. 

Species medium size. Shell subelliptical, narrower in front. 

Length twice as great as the height. Cardinal line straight pos- 

terior to the beaks, but abruptly dropping in front. Anterior end 

narrowly rounded. Posterior end broadly rounded. Basal margin 
rounded more gently at the anterior than at the posterior end. 

Lunnule deeply impressed. Posterior cardinal slope concave. 

Valves convex and somewhat gibbous in the umbonal region. 

Beaks at the anterior end rounded and ineurved over the cardinal 

line. Umbones high and broadly rounded. Posterior umbonal 

slope subangular at first, but the angularity gradually fades away 

and the umbonal ridge is merged into the general convexity of tle 

shell. Surface marked by fine concentric striz growth. 

There may be some doubt about the reference of this species 

to Hlymella, as it is quite distinct from the forms Hall referred 

to that genus. But we think it resembles Hlymella more than 

Modiomorpha and it certainly belongs to one of the genera. In 

fact Hall only regarded Hilymella as a subgenus of Modiomorpha 

but we prefer to treat them at present as distinct genera. 

Found by R. A. Blair in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

CYPRICARDELLA EXIMIA, N. sp. 

Plate If, Fig. 25, left valve with posterior end broken off. 

Species medium size. Shell subrhomboidal to subtriangular. 

Length one-half greater than the height. Anterior end abruptly 

truncated anterior to the beaks and then prolonged at the antero- 

basal extremity and abruptly rounded into the basal margin. Car- 

dinal line arcuate. Posterior margin olique'y truncated, pro- 

longed at the post basal extremity and rapidly rounded into the 

basal margin. Basal margin broadly and regularly rounded. 

Beaks at the anterior end and obtuse. Umbones prominent. Um- 
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bonal ridge angular and extending to the post-basal extremity. 

Valves somewhat flattened below the umbones and bearing an unde- 

fined shallow sulcus that becomes obsolete before reaching the basal 

margin. Post-cardinal slope flattened. Surface of the casts marked by 

faint concentric lines. We have four specimens belonging to this spe- 

cies, all of them are casts, and each one is broken at some point, 

but together, they show the entire valves. No part of the shell 

is preserved, and no muscular scars can be distinguished. 

While this species has little resemblance to any other one in 

this genus, we have little doubt that it is a true Cypricardella. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

Famity ORTHONOTID %. 

PALOSOLEN OCCIDENTALIS, n. sp. 

Plate 1I, Fig. 13, cardinal view; Fig. 14, left valve of same 

specimen, the posterior part 1s broken away. 

Species quite as large or larger than the type of the genus. 

Shell solenoid but the true length unknown. From other frag- 

ments than the one illustrated it is inferred that it represents 

only the anterior half and that the length is five times the height, 

but it may be only four times the height. Shell subcylindrical, 

basal and cardinal margins subparallel. Anterior end obtusely 

pointed. Posterior end unknown. JBeaks near the anterior end, 

low, but curved over the cardinal line. Umbones rounded and 

fade away into the general convexity of the shell. Muscular im- 

pression large, round and anterior to the beaks. Ligament evi- 

dently external. Pallial line not observed. Hinge teeth, if any, 

unknown. Surface marked with distant concentric lines of growth 

which are crossed by a few, aistant, radiating lines shown upon 

the east. ‘The shell, itself, is not preserved. 

This species is readily distinguished from FP. siliqwoideus, the 

only other known species, by the general outline and surface 

characters, and yet, we think they are congeneric. The muscular 

impression is unknown in P. siliquoideus, but it must be quite 

small, while, in this species, it i3 very large. PP. siliquoideus 

shows no evidence of an external hinge ligament, and Hall said 

that it was, probably, internal; but this species, we think, clearly 

had an external ligament. 

Found by KR. A. Blair, in the Chouteau limestone, near Sedalia, 

Missourl, and now in the collection of S. A. Miller. 
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Famity CYTHERODONTID &. 

SCHIZODUS SEDALIENSIS, nl. Sp. 

Plate IT, Fig. 15, cardinal view; Fig. 16, right valve. 

Species medium or below medium size. Shell subquadrate. 

Our specimens are casts, and somewhat compressed or only mod- 

erately convex. Length somewhat greater than height. Anterior 

end rounded. Basal margin broadly rounded. Posterior end sub- 

truncate and gradually rounded into the basal margin. Cardinal 

line straight and prolonged posteriorly which produces the sub- 

quadrate outline to the shell. Beaks anterior to the middle of the 

shell, acute, and rising above the cardinal line where they are 

slightly incurved. Fosterior umbonal slope somewhat angular and 

fading away toward the lower posterior part of the shell. Ante- 

rior umbonal slope rapidly merges into the depressed convexity or 

cuneiform shape of the shell. Pallial line regularly curves from 

one muscular scar to the other. Posterior end of the cardinal 

line subaiate. Surface of the casts smooth and outline of the 

muscular scars not indicated. 

This species is readily distinguished from all others, but is 

probably as nearly related to S. medinensis as to any other. But 

the shell of that species has a subtrigonal outline, while the out- 

line of this species is subquadrate. 

Found by KR. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 

Remarks—-We have found no species among the Lamellitranchs, 

from the Chouteau Group of Missouri, that occurs in any higher 

or lower Group of rocks. The genera, however, with the exception 

of Blairella, the new genus above described, are known to range 

geologically, as follows: Posidonomya, from the Upper Silurian 

to the Coal Measures; Macrodon, Schizodus, Lunulicardium and 

Hdmondia from the Devonian to the Coal Measures; Hlymella and 

Sphenotus from the Devonian to the Chouteau; Cypricardella from 

the Devonian tothe Warsaew; Mytilarca from the Upper Silurian 

to the Chouteau. Lioptcria and Palcosolen were, heretofore, 

known only from Devonian rocks, and their range is now extended 

to the Cnouteau. Chawnomya was, heretofore, known only from 

the St. Louis Group to the Coal Measures and it is now brought 

down to the Chouteau. Species, heretofore described, from the 

—3 
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Chouteau not referable to either of the above named genera, belong 

to Pernopecten, which ranges from the Chouteau to the Coal 

Measures, and Grammysiu, which ranges from the Upper Silurian 
to the Chouteau. 

The position of the Chouteau, at the base of the Subcarboni- 

ferous System and above the Devonian, is well established, by its 
crinoidal fauna; but the Lamellibranchs, as above set forth, furnish 

additional evidence of its place in the geological column, that can- 
not be misunderstood by any paleontologist. We have seen frag- 

ments, too poor for specific description, from .the Chouteau, be- 
longing to four other genera of Lamellibranchs, which further 
support the conclusion derived from those above described. 

~ CLASS GASTROPODA. 

ORDER BRANCHIFERA. 

Famity PLEUROTOMARIID. 

MURCHISONIA INDIANENSIS, Nl. Sp. 

- Plate II, Fig. 31, lateral view, part of the shell is preserved 

and a little of the surface ornamentahon; Fig. 382, 

part of surface magnified. 

Species very large. Shell elongated so as to be from one-fourth 

to one-third higher than wide. Volutions five or six. Only three 
volutions are preserved, in our specimen, but, at least, two are 

broken away. ‘The last volution is sharply angular at the pe- 

ripheral band, those toward the apex obtusely angular. The body 

whorl is rounded below, and slightly concave, from the suture to 

the peripheral angle. ‘The concave depression is more strongly 

marked on the volutions toward the apex, between the suture and 

the periphery. Umbilicus open. Aperture subquadrate, about a3 

high as wide, notched at the periphery. Suture canaliculate. 

Surface marked by fine striz directed gently backward from the 

suture. No revolving ridges. 

This species is readily distinguished by its large size, general 

form, angular whorls, subquadrate aperture, open umbilicus and 

surface ornamentation. We do not know of any nearly related 

species. 
Found by Geo. K. Greene in the Knobstone Group, at New 

Albany, Indiana, and now in the collection of Wm. F. E. Guriey. 
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Famity CYCLONEMID”® 

HOLOPEA GRANDIS, Nn. Sp. 

Plate IT, Fig. 33, basal view, showing the form of the mouth 

and the open umbilicus; Fig. 34, lateral view, 
one whorl broken off at the apex. 

Species very large. Shell about as high as wide. Volutions 
large, ventricose, and iucreasing rapidly from the apex. Four vo- 

lutions, regularly rounded externally. Sutures sharply defined. 

Umbilicus open. Aperture rounded, subovate, somewhat flattened 

on the inner side, where it is in contact with the preceding volu- 

tion. Surface ornamented with larger and smaller revolving stria, 
which are crossed by finer oblique lines that cancellate the shell. 

On the body whorl, the largest revolving ridge is above the pe- 
riphery, and the lines from the suture are directed obliquely back- 

ward to it, and then curve forward from it, and then backward 

over the lower rounded side of the volution. 

This species cannot be classed with Plewrotomaria,because there 

is no notch in the aperture. It is not a Cyclonema, because it 

has an open umbilicus. It agrees with the generic characters 

ascribed to Holopea, and for that reason it is referred to that 

genus. There is no described species of Holopea so much re- 
sembling it, that any comparison is necessary. 

Found by Geo. K. Greene in the Knobstone Group, ner New 
Albany, Indiana, and now in the collection of Wm. F. E. Gurley. 

CYCLONEMA PULCHELLUM, 0. sp. 

Plate III, Fig. 6, lateral view of a specimen embeded in rock. 

Shell large, elongate, subglobose-conical. Height greater than 

the width. Volutions six, the apex is broken off from the speci- 
men illustrated. The volutions gradually expand from the apex 

to the last one, which rapidly enlarges to a very ventricose whorl, 

No umbilicus. The aperture is embedded in the rock, in 

our specimen, but it is apparently subcircular. Suture sharp- 
ly defined not canaliculate. There are three strong revolv- 

ing caring on each whorl, somewhat equally distant from each 

other and the suture, on the smaller volutions, and without di- 

verging from each other or leaving the suture, they all occur, on 
the upper part of the ventricose whorl, above the periphery. 

There are a few smaller revolving carinz that increase in number 
and spread over the last ventricose volution. There are numer- 

ous finer strize directed gently backward from the suture that 



20 

cross the revolving carine in sigmoid flexures and crenulate the 
carinze so as to beautifully ornament the shell. The crenulations 
are hardly visible to the naked eye but are very distinct under an 
ordinary magnifier. 

This species so far as disclosed, by our specimen, is a Cyclo- 

nema, possibly, the aperture may be different from a_ typical 

species, but we have no doubt, at present, of the generic refer- 
ence. It is widely separated, however, by its general form and 

surface ornamentation from all other described species, and no 
comparison is necessary to distinguish it. 

Found by Geo. K. Greene, in the Knobston Group, near New 

Albany, Indiana, and now in the collection of Wm. F. E. Gurley. 

Famity EUOMPHALID®. 

STRAPAROLLUS MISSOURIENSIS, D. sp. 

Plate II, Fig. 35, a specimen preserving the central whorls; Fig. 
36, a large specimen, with central whorls broken. 

Shell discoid; below medium size. Spire below the plane of 
succeeding volutions. Volutions five or six, lying in the same 
plane, slender and very slowly expanding. ‘Transverse section of 
a whorl nearly circular, but probably slightly ovate with the nar- 

rower end on the inside of the volutions. The inner whorls ap- 
pear to be round, but a subovate form is assumed as the aper- 
ture is approached. Aperture not preserved, in any of our speci- 

mens. None of the specimens collected exceed an inch in diame- 

ter. The surface is generally smooth, but the better preserved 
specimens show very fine transverse lines, under an ordinary 

magnifier. 

We have numerous fragments of this species and some of them 

preserve the shell in excellent condition, with five transverse lines 

resembling those common on Spirorbis. The inner whorls might 
very readily be mistaken for a Spirorbis. It resembles S. cly- 
menioides, from the Upper Helderberg Group, more than any 
other species known to the authors. It is distinguished by the 
more slender whorls, nearer circular transverse sections and sur- 

face ornamentation. It is also a smaller species. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 

Missouri, and now in the collection of S. A. Miller. 
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Famity BELLEROPHONTID 2. 

BELLEROPHON BLAIRI, 0D. sp. 

Plate It ig. 7, dorsal view of a casi; P19. 8, dorsal view 

showing the shell below the aperture. 

Shell medium size, involuted, subglobose. Volutions expanded 

very moderately until the aperture is approached, when there is a 

more marked expansion, and recurved lateral lips. Umbilicus 
small, outer lip with only a moderate sinus in front and sides ex- 
panded, recurved and narrowly rounded. Aperture transverse ard 

subreniform. The volutions sre rounded toward the apex, but 

subangular on the sides of the last whorl]. A slender dorsal band 
appears on the last volution which is somewhat obscure on the 

cast but well defined on the shell. The surface of the shell is 
ornamented with numerous fine strive that arise from the dorsal 

band and curve gently forward and then backward over the ob- 
tusely subangular sides where they become obsolete. These trans- 
verse strive are not visible on the cast. 

This species is of the type of Bellerophon bilobatus from 

the Lower Silurian and there are several Silurian and Devonian 
species that bear a more or less striking resemblance to it. There 
is no difficulty, however, in distinguishing the species on making 

a comparison. There is no defined species from the Subcarbon- 

iferous rocks with which any comparison is necessary. The gen- 

eral form and surface ornamentation readily distinguishes it 
among species from rocks of the same geological age. 

Found by R. A. Blair, in whose honor we have proposed the 
specific name, in the Chonteau limestone, near Sedalia, Missouri, 

and now in the collection of S. A. Miller. 

BELLEROPHON SEDALIENSIS, D. sp. 

Plate III, Fig. 9, dorsal view of a cast; Fig. 10, lateral view of 

part of a specimen preserving the shell. 

Shell medium size, involute, subglobose. Volutions expanded 

very moderately until the aperture.is approached when there is a 
marked lateral expansion. Umbilicus open. Outer lip with a 
moderate sinus and expanded narrowly rounded sides. Aperture 

transverse and subreniform. The volutions are rounded toward 
the apex, but subangular on the last whorl. The cast shows a 
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central dorsal band, on the last volution, with a furrow on each 

side bordered by asharply angular longitudinal line. The shell 

of this part of the last whorl is not preserved on any of our 
specimens. The shell is ornamented with numerous longitudinal, 

revolving furrows separated by fine angular striz. These revoly- 

ing furrows are visible upon many of the fragments of the casts, 

but much more strongly marked upon the fragments of the shell, 
wherever it is preserved. 

This species is readily distinguished from B. blairi by the re- 

volving furrows, and from all other described species by the 

general form and surface ornamentation. Species of Bellerophon 
have been described from the upper Taconic system and from 

nearly every recognized group of rocks up to the Upper Coal 

Measures. About ninety species have been illustrated and those 

which bave been named and not illustrated might as well be 

struck out of the list, for they cannot be recognized by the 

definitions alone. There is such a general resemblance in the 

fossils belonging to this genus, that a common observer having 
learned one species can tell a Bellerophon wherever he sees it. 

Found by R. A. Blair, in the Chouteau limestone, near Sedalia, 

Missouri, and now in the collection of 8. A. Miller. 

CLASS PTERPODA. CLASS GASTROPODA. 

ORDER CONULARIDA, 0. ord. 

This name is proposed to receive conical and pyramidal, pelagic 

shells, which may or may not have been contracted toward the 

mouth, but the texture of which is always horny with lime 

phosphate. The shells during the lives of the animals were 
flexible. They are smooth, or longitudinally divided and _ trans- 

versely furrowed. There are no muscular scars on the casts or 

on the shells. All belong to the paleozoic rocks. We refer to 

this order the family Conulariid@, and the family Hnchostomide 

hereinafter described. 

Waagen used the word Conularida in Palaeoutologica Indica, 
page 175, without defining it, or in any way limiting it, except to 

say, “they were certainly not pelagic shells,” and to include in the 

order three families, which are widely distinct from each other, 

viz.:. Conulariide, Thecide and Tentaculitide. He did not re- 

describe the family Conularuda, or describe any species belong- 

ing to it or in any way attempt to throw any light upon it. 

He had_ before him shells belonging to the family 

Hyolithide or Thecidce, and they were the shells for which he 
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was trying to provide a new Ordinal name, but they cannot be 
referred to Conularida for any reason that he suggested or for 

any other reason thus far put forth. We use the word Conularida 
for pelagic shells having lime-phosphate and not in the sense in 

which Waagen used it. It is the natural and proper Ordinal 

name to include the family Conularide and cannot be preoccupied 
for any other purpose, besides, it has been used by others without 
defining it, for substantially the same purpose that we now use it. 

The family Conulariide does not belong to any living order of 

animals, and hence the necessity for providing an Ordinal name 
to receive it. And the same may be suid of Hnchostomide. 

Famity CONULARIID 2. 

There have been described, from the Palzeozoic rocks of North 

America fifty-nine species of Conularia, besides three that have 

been named, but too poorly defined to be recognized. Among the 

fifty-nine species is C. gatlingert, which was named by Safford, in 
the Geology of Tennessee, p. 289, and compared with C. trenton- 

ensis, by saying, that it is larger and about ten inches long, and 
that it was found by Dr. Gattinger, while digging a cellar for his 
house, in the trenton limestone, in Nashville, Tennessee. This 

definition is exceedingly imperfect, but Dr. Gattinger made num- 
erous plaster casts of the specimen and distributed them among 

the scientific men of the country (one of which was presented to 

S. A. Miller, by Dr. Gattinger, about twenty years ago), which 
made the form very generally known, and the remarkable size, if 

other specimens have been found, has prevented any synonym 

from being made. The species has been recognized, in all cata- 

logues, and Dr. Gattinger has kindly loaned the original specimen, 

to S. A. Miller, for examination and description, and we pro- 
pose to describe it, in order that the form may be better known 

and the specific name retained. We have an invariable rule to 
never name a new species without describing and illustrating it; 

but this is not our species, and as a single figure will cover half 

a plate, we will content ourselves by writing a description of the 
specimen. : | 

The shell rapidly expands, is subquadrate in transverse section, 

but the diameter is greater in one direction than in the other. 
The sides are concave, in the superior part, which may or may 

not be the normal condition, because the shell is flexible in this 

genus. ‘The four angles are deeply furrowed. ‘There is a longi- 

tudinal line, in the middle of each side. The shell consists of an 
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inner, black, horny layer and an outer, phosphatic layer. Where 
the outer layer is decorticated the surface is ornamented by trans- 
verse, arching furrows separated by narrow, staooth, elevated lines; 

but, where the outer layer is preserved, the furrows and ridges 

are about equal in width, and the ridges become crenulated cost. 
The cost are not regularly arched, but curve rather abruptly 

across the mesial line and are then directed, in nearly straight 

lines, inclined about ten degrees, to the furrows, at the angles. 
There are about forty-five transverse, crenulated costz in an inch 

in length. The specimen near the larger end, where best pre- 

served, has a diameter one way of two and two-tenths inches, and 

the other way of one and nine-tenths inches. It tapers, toward 
the apex, in a distance of three and six-tenths inches, and in the 
other of one and two-tenths inches. At the smaller end the speci- 
men is broken off diagonally, and at the larger end an inch and 

a half in length of one of the wider sides is bent down as if ap- 
proaching the mouth, but the other sides are continued without 

being bent and show the continuing enlargement of the shell. 
The greatest length of any part of the shell, that is preserved, is 

six inches. These measurements indicate that the specimen, when 

perfect, exceeded ten inches, in length. The surface ornamentation 
is altogether different from C. trentonensis, and the two species 
can never be mistaken for each other by any paleontologist. 

Species of Conularia have been described from Trenton, Hud- 
son River, Niagara, Lower Helderberg, Oriskany, Upper Helder- 

berg, Marcellus Shale, Hamilton, Portage, Chouteau, Kinderhook, 

Waverly, Burlington, Keokuk, Warsaw and Kaskaskia Groups, and 
from the Lower and Upper Coal Measures. The range is from 

the early Trenton to the close of the Upper Coal Measures. 

The shells are all pyramidal, and vary, in different species, from 

square and subquadrate, to octagonal and somewhat rounded. 

''hey expand slowly or rapidly in different species, and, so far as 

known, are contracted near the mouth. The mouth appears to 
have been very large, and no operculum or other shelly covering 

has ever been found belonging to it. We have examined more 

than one hundred specimens of Conularia, and have never seen 

the mouth of a single shell, so that what we have said about the 

mouth is on the authoriiy of others. No muscular scar has ever 

been found inside the shell or on a cast, by which the animal was 

attached to the shell. The four angles of the shell are more or 

less furrowed, and a mesial line, on each side, is always indicated, 

and sometimes it amounts toa furrow. The shells are ornamented 

with transverse lines and furrows and cost, some of which are 
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smooth, others are crenulated, and all are more or less arched 

toward the mouth. The texture of the shell is horny, with lime- 

phosphate. The phosphate is conspicuous, in the outler layer. 
The phosphatic appearance is more strongly marked in some 

groups of rocks than in others, which is likewise true concerning 

the horny texture, which, sometims, as in C. greene, re- 

sembles the test of a crustacean. 
The genus Conularia is so distinct from all others that no other 

genus has ever been confounded with it. It is the only genus in 

the family Conularudew. Any one having ordinary perceptive 
faculties, after having carefully examined a specimen belonging to 

any species of Conularia, can tell a Conularia wherever he sees 
it, no matter to what species it belongs. This cannot be done 
with any other fossil specimen from the paleozoic rocks except, 
possibly, a Bellerophon or an Orthoceras. 

The genus made its appearance, in the Trenton period, repre- 

sented by smal] and large species, as fully developed and pos- 
sessed of as distinctive specific characters, as the genus ever ac- 
quired. These it retained, throughout its life history, and closed 
its career in the Coal Measures, by such large species as C. 

roepert and such small species as C. crustula. It came from some 
quarter wholly unknown, and after having lived as long as any 
other genus ever did upon the face of the earth, except, possibly, 
Bellerophon, Pleurotomaria, Murchisonia, Orthoceras and one or 

two genera of the Brachiopoda, it disappeared as abruptly as it 

came, without leaving a trace of its final course behind it. There 

is no evidence of development or evolution connected with the 
genus. It never showed any higher or lower stage of existence, 
than it did when it first appeared. Some species had a wide geo- 
graphical and geological range; for example, C. trentonensis from 
New York and Kentucky, and C. subcarbonaria from the Keokuk 
Group, at Crawfordsville, Indiana, and Hamilton, Illinois. We 

have seen large specimens and small specimens belonging to the 
same spccies, possessing exactly the same ornamentation and sur- 

face characters. But we have never seen anything that indicated 

advancement or decline in the genus or in any species, and fur- 

ther, we have never seen any intermediate forms, that might be 

said to represent a link connecting any two species. This may be 
cold comfort, to those limited palzo-biologists, who claim to see, in 

every fossil, a link from the lowest to the highest stages of an1- 
mal existence. It is, nevertheless, true, that we do not even know 

to what Class, in the animal kingdom, the family Conularidea, or 
the Order, Conularida should be referred. 

--4 
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The family Conulariidw has been dumped into the Class Ftero- 

poda, by some authors, and into the Class Gastropoda, by others, 
and, probably, the reason has been about as good in the one case 
as in the other; for it may have no near relation to either. It is 

like the Graptolitide, no one knows to what Class it belongs, 

though every author, having anything to do with the family, will 
drop it into some Class, and say nothing about the reason for 
doing so. 

It is not scientific to name a Class, in the subkingdom Mollusca, 
when the definition of the Class and a single order belonging to 
it must, necessarily, be the same. We have gone as far, in Classi- 

fication, by briefly defining a new Order, as it is practicable to go, 
in the present state of the learning, besides, we anticipate future 

discoveries will throw important light upon the subject. Conularia 

belonged to the great ocean, but whether its home was in the 
depths or near the surface, we do not know. If it had been a 

littoral shell, it would not have found a place in so many Groups 

of rocks, where other littoral shells are unknown. It possessed a 

hardy shell, capable of preservation in nearly all deposits, or we 

would not find it, with its peculiar purple, phosphatic lustre, in 

sandstones, clays, shales, and limestones. We find it scattered 

here and there, generally very rare, and never in abundance, which 
indicates that we have not found it in its best and favored habi- 
tations. When we find it in abundance, we may find and recog- 
nize its relatives, and, even before that time, or at any time, we 

are liable to see them unearthed, for we have seen only a very 
small part of the rocks belonging to our country. 

CONULARIA ROEPERI, 0. sp. 

Plate III, Fig. 1, middle part of a specimen, wider side; Fig. 
2, transverse section. 

Species large, long, slowly expanding, pyramidal, subquadrate, in 
transverse section. Transverse diameter a little greater between 
the sides one way than the other. Sides slightly conevx. The 
four angles deeply furrowed. Longitudinal line in the middle of 

each of the four sides, but it cannot be called a furrow, as it 

does not, in all cases, break the transverse coste. Surface orna- 

mented with transverse arches, shallow, smooth furrows, that are 

separated by fine lines or costz. In passing across the sides the 
costze curve forward toward the aperture, and sometimes alternate 

in the middle, and atother times cross the mesial line almost with- 

out interruption. The distance between these transverse lines does 
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not seem to increase with the size of the shell, but is uniform 

throughout the length of our specimen. The lines do not curve 

forward toward the aperture in the furrows, at the angles, as is 

usual in this genus, but they arise from the bottom of the fur- 
rows and cross the sides in regular arches. There are about fifty 
of these transverse lines in an arch. 

Our specimen has a length of nearly five inches. The trans- 
verse diameter at the small end is an inch one way, and an inch 

and one-twentieth the other, and at the large end an inch and a 

half one way and an inch and six-tenths the other. It is quite 
evident if the specimen was complete it would be more than a 
foot in length. 

It is unnecessary to compare it with any other specimen for 

the purpose of distinguishing it. 
Found in the Coal Measures of Luzerne County, Penn., and 

presented to S. A. Miller by Rev. Wm. Roeper, an ardent col- 

lector and naturalist, in whose honor we have proposed the 
specific name. 

CONULARIA GREENEI, 0. sp. 

Plate III, Fig. 3, middle part of a specimen. 

Species long, slowly expanding, pyramidal, subquadrate, sides 
equal, deeply furrowed at the four angles. Longitudinal line in 
the middle of each side. Surface ornamented with wide, concave, 

smooth furrows that arch forward from the four angles. These 

furrows are separated by sharp cost# generally without crenula- 

tions. The costze sometimes cross the mesial line without inter- 
ruption, in other cases they terminate alternately at the mesial 
line. They do not curve forward when bending into the furrows 
at the four angles, nor do they reach the bottom of the furrows. 
They alternate in these furrows. The transverse furrows are 

crossed by a few longitudinal wrinkles, at the margin of the 
longitudinal furrows. 

There are only thirteen transverse furrows in an inch, where 
our specimen is eight-tenths of an inch in diameter. The shell 
of our specimen is horny, and has the ‘smooth, hard appearance of 

the test of a trilobite. 
This species is so different from all that have heretofore been 

described, from the Keokuk Group, that no comparison with any 
of them is’ necessary. It is distinguished by its slender form, 
wide, transverse, smooth furrows and sharp costz. ‘There are 
some slight crenulations on the costs, toward the larger end of 
our specimens, but none toward the smaller end. 
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Found by Geo. K. Greene, in whose honor the specific name is 
given, in the Keokuk Group, at Edwardsville, Indiana, and now 

in the collection of Wm. F. E. Gurley. 

CONULARIA SEDALIENSIS, n. Sp. 

Plate III, Fig. 4, fragment from the middle part of a specimen, 
somewhat twisted; Fig. 5, under side of the shell 

showing the nodes on the costc. 

Species large, rather rapidly tapering, pyramidal, subquadrate, 

in transverse section. We have several fragments of this species 
that are twisted and curved in different directions, showing the 
great flexibility of the shell itself. T’he specimen illustrated in 
Fig. 4, presents the largest undisturbed surface of any of them. 
The sides, as near as can be determined, are flat and equal. The 

angles are not very deeply furrowed, and the longitudinal line in 
the middle of each side is not very strongly marked. Surface 

ornamented with wide, transverse, arching furrows that are separ- 

ated by coarse costz. In passing across the sides, the costz 

curves forward toward the aperture, and sometimes alternate at 

the mesial line, and at other times cross it without apparent 

interruption. The coste are geniculated at the furrows, at the 
four angles. The inner layer of the shell is of a light gray color 

and ditfers very little in color from the limestone matrix; the 
second or middle layer is of a reddish brown color and horny 
texture. The costz bear a line of strong tubercles which are so 

fixed in the matrix that the shell is split and decorticated in re- 
moving it from the matrix. The tubercles and the middle layer 
of the shell are broken away from the coste on the specimen 

illustrated by Fig. 4, but the second layer is preserved in many 

of the furrows, where it is perfectly smooth. In some places, on 

some of the specimens, the tubercules may be seen on the coste, 

but they are best shown in the matrix after the shell is taken 
out, as shown by figure 5. There are thirteen costze to an inch 
in length, where a side is one and one-third inches wide, and 
forty-two tubercles on one of the coste in an inch in length. 

This species is distinguished by its wide transverse furrows, 

coarse costs and strong, distant tubercles, without other orna- 

met tation. : 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 
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ENCHOSTOMA 2. gen. 

[ Ety. enchos, sword; stoma, blade. | 

Shell smooth, elongate, lanceolate, transverse section more or less 

rounded or narrowly subovate. Shell substance thin, solid, flexible, 

horny, lime-phosphate. Type Hnchostoma lanceolatum, described 
as Hyolithes lanceolatus, 8. A. Miller, 1892, advance sheets, 18th 

Rep. Geo. Sur. Ind. p. 63, from the Chouteau limestone. 

When the species Hyolithes lanceolatus was described, only a 

few fragments had been selected ard the specimen then illustrated 
was supposed to represent nearly the complete length, but later 
collections from Sedalia and Providence, Missouri, showed it was 

not half the length of the original. We have a specimen now 
before us two inches in length, which is broken off at both ends, 

and the smaller end is as large as the smaller end of the type, 
which is less than an inch in length. Another specimen at hand 

an inch and a quarter in length, is larger at the smaller end than 

the type is at the larger end. Another fragment an inch in length 
is no larger at the larger end than the type is at the smaller end. 

The evidence thus furnished shows that a complete specimen 

would be three inches in length or even more than that, and that 
the greater diameter at the larger end, is three-tenths of an inch. 
We have examined about fifty fragments, none of them seem to 

be complete at either end, but as none of them seem to contract 

toward the larger end, we infer that the species does not contract 

toward the mouth, as in Conularia. The smaller end of all our 

specimens, though in some cases, not exceeding one twenty-fifth 

of an inch in diameter, is broken off, so that evidently a perfect 

specimen has an acute point. All of the specimens from the 
apical end of the shell show a curvature, and the best specimens 
show a curvature of an eiguth or tenth of a circle. The apical 
end is round in the best preserved specimens, but all of them are 

subovate toward the mouth. As many of them are compressed 
toward the larger end it is hard to tell the correct transverse 
section, but from the large number examined, it is clear that the 

section illustrated in fig. 36, pl. IX, of the 18th Rep. of the Geo. 
Sur. Ind., is somewhat compressed. A normal section, probably, 

becomes more and more acutely ovate as the mouth is approached. 

A few fragments on hand are longitudinally fluted, but if they 

are normal, they belong toa distinct and undescribed species. 

The texture of the shell distinguishes this genus from the 

Hyolithade and brings it into some kind of relation to Conularia. 
It cannot, however, be fairly classed with the Conulartide trongh 
properly falling within the order Conularida. We, therefore, pro- 
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pose the family name Hnchostomide, but the family name as at 
present understood, will take the same definition that the genus 
has. We have seen fragments of a long, arching, round shell, 

somewhat, in form, like a Dentaliwm, in limestone, belonging to 

the Keokuk Group, but having the shell texture of this genus, 

that may be generically distinct and if so the family Hnchostomide 
may be defined and limited so as to include two genera. 

The shells in the families Hyolithide and Tentaculitide are 
thick and composed of layers that may sometimes be horny, but 
they are never phosphatic. There is as much difference in the 

texture of the shells of Conularia or Enchostoma and Hyolithes 
or Tentaculites as there is between the shells of Lingula or 
Discina and Orthis or Spirifera. And there is as much reason 
for placing Conulartide in an Order distinct from Hyolithide 
and Tentaculitide as there is for dividing the Brachiopoda into 
the Orders Lyopomata and Arthropomata. The fundamental dif- 
ference in the composition and texture of the shells is the basis 
of the separation into Orders. The general form of the shells in 
the genera Conularia, Enchostoma, Hyolithes and Tentaculites is 
altogether different as well as the composition and texture. 
Conularia are pyramidal Hnchostoma round and curved toward the 
apex and ovate toward the mouth, Hyolithes short, flattened on 
one side and straight, and TVentaculites straight, round and annu- 

lar. 
As a general rule a paleontologist is able to classify the fossils 

with reference to some known living organism. He finds a trace 

or path from the unknown animal to the known, and reasons 
forward from remote ages to the present, and he finds here and there 
a fauna that characterizes a geological age and enables him to 
determine it at distant localities, but the Conularida at present 
are to be classified with the unknown, save that they are evidently 

mollusks and belong to the great Paleozoic ages. 

CLASS CEPHALOPODA. 

ORDER TETRABRANCHIATA. 

Famity CYRTOCERATIDZ. 

CYRTOCERAS DUNLEITHENSIS, nN. sp. 

Plate III, Fig. 11, lateral view, showing a great part of the 

chamber of habitation; Fig. 12, transverse section. 

Shell medium size, strongly curved and regularly enlarging 
from the apex to the mouth. The siphuncle is on the ventral 
side or outer margin of the curve and produces an expansion of 
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the shell, which forms, as shown in a transverse section, the nar- 

row end of a sharply ovate figure, at the ventral margin. The 

sharply ovate transverse section is represented in figure 12. 
Twelve septa have a length, on the inner curve or dorsal side, of 
six-tenths of an inch, and, on the ventral side of one and eight- 

tenths inches, where the dorso-ventral diameter, at the smaller 

end, is half an inch, and, at the larger end, nine-tenths of an 

inch. The greatest lateral diameter is about the dorsal third of 
the shell where it measures, at the same sections, thirty-five hun- 

dredths of an inch, at the smaller end, and eighty-five hundredths 
of an inch, at the larger end. The septa cannot be distinguished 
near the apical end of our specimen. The chamber of habitation 

is, probahly, nearly complete, in our specimens, and it constitutes 

more than one-third of the entire length of the shell. Part of the 

shell is preserved on the inner dorsal side and shows regular 
lamellose lines of growth, without other ornamentation. Part of 
the shell is also preserved over the siphuncle and posterior ven- 
tral side of the body chamber, which shows the lamellose lines of 
growth curve backward, in crossing the siphuncle, and indicates a 

notch or sinus at the ventral lip of the aperture. Where the 

shell is decorticated, the cast is smooth. 

This species is distinguished by its strong curvature, rapid en- 
largement, sharply ovate transverse section, long body chamber 
and lamellose lines of growth. 
Found in the Trenton Group, at Dunleith, Dlinois, and now in 

the collection of Wm. F. E. Gurley. 

Famity ORTHOCERATID &. 

ORTHOCERAS CALDWELLENSIS, n. sp. 

Plate IV, Fig. 1, middle part of a specimen; Fig. 2, transverse 
section. 

Shell straight, large, long, very slowly and regularly enlarging 
from the apex toward the mouth of the chamber of habitation. 
Only the middle part of the shell is preserved in our specimens. 
Chamber of habitation unknown. Transverse section subelliptical. 
Siphuncle subcentral. The shell is preserved, on our specimen, 
and the air chambers are not, therefore, exposed. The shell is 

widely and deeply annulated or transversely furrowed. The di- 
viding ridges are nodose. The nodes are arranged in longitudinal 
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rows. There are fourteen nodes on each transverse ridge, in the 

specimen, and hence, there are fourteen longitudinal rows of nodes. 
A longitudinal line crosses each furrow from node to node, but 
it is nearly obsolete at the bottom of the furrows. The width of 
a furrow or distance between two nodes, at the larger end is 

equal to one-third of the shorter diameter of the shell; but, at 
the smaller end of the specimen, the distance between two nodes 

is more than one-third of the greater diameter. The width of the 
annulatinus, therefore, do not bear a regular proportion to the 

diameter of the shell. There is an obscure node between the 

regular nodes, at the larger end, but none near the smaller end. 
The septum shown, at the smaller end, is highly arched, and, it 

appears as if there is only one septum to correspond with each 
annulation. The shell is thick, and the outer surface of the fur- 

rows shows no lamellose lines of growth, but, possibly, a better 
preserved specimen would show such lines. 

This species has more resemblance to O. nodocostum, from the 
Niagara Group, than to any other described species. O. nodocos- 
tum is frequently classed as a synonym for O. annulatum, but 

the two species are distinct and are readily distinguished, by any 
paleontologist, from an examination of the shells or the caste. 

The annulations are wider and the nodes are not as prominent, 
in this species as they are in O. nodocostum, and the septa are 

evidently more distant from each other, and more highly arched. 
Orthoceras was a pelagic shell and, probably, lived as long upon 
the face of the earth as any other genus ever did. The annulated 
forms made their appearance, in the Lower Silurian age, and are 
found in all Groups of rocks, from there into the Subcarbonifer- 
ous. The form called O. annulatwm occurs, in the Niagara Group, 

on both sides of the Atlantic, and almost everywhere, that the 

rocks of that age are known to exist. 

Found by James G. Caldwell, in whose honor the specific name 
is given, in the Upper Helderberg Group, in Clarke County, Ind- 
iana, and is now in the collection of Wm. F. E. Gurley. 

Famity GOMPHOCERATIDA. 

POTERIOCERAS JERSEYENSE, 0. Sp. 

Plate IV, Fig. 3, side view of a specimen somewhat compressed. 

Shell large, acutely obovate or balloon-shaped. Body chamber 
much longer than the septate. portion. Greater diameter about 



33 

the middle of the body chamber. Section subcircular. Our 
specimen is somewhat compressed so that a transverse section 

cannot be accurately determined. The body chamber appears to 
be bulged on one side. Probably, most tumid on the Jower ven- 
tral side. Our specimen shows six air chambers and probably 

there were never more than two or three more. If complete, 
therefore, there would not be more than eight or nine small air 

chambers. 
When compared with Poterioceres missouriense which this 

species most resembles, it will be observed, that the body cham- 
ber is one-half longer, and the septate portion much shorter, in 

this species, than it is in that one. The inclination of the septa 
or obliquity toward the tumid side is the same in both species. 

Found by the late Wm. McAdams, in the Kinderhook Group, 
in Jersey county, Illinois, and now in the collection of Wm. F. 
EK. Gurley. 

Famity GONIATITID A. 

No one has described a Goniatite from the Lower or Upper 

Silurian rocks of America. The species described from the earliest 
rocks is Goniatites mithrax, from the Upper Helderberg Group, 
in Ohio. It is possible that the reference of this species, by the 

collector, to the Upper Helderberg was erroneous, because rocks 

of the age of the Hamilton Group, in Ohio, have been frequently 

referred to the Upper Helderberg, but we think that is not 

probable, and we have no right to assume such to be the case, 
without some evidence to support the assumption, and we have 

none. We only know that many species occur in the Hamilton 
Group, and this is the only one referred to older rocks. Where 
are its ancestors or from whence did it come? 

It is a very large species, with four or more volutions. The 

outer one embraces the inner ones and closes the umbilicus. A 
transverse section of a volution is semi-elliptical, the dorso-ventral 

and transverse diameter being about as two to one. 

“The septa curve gently forward, from the umbilicus for nearly 
two-thirds of the width of the volution; thence more abruptly 

backward, forming a broad, low, undefined saddle, to a _ point 

nearly three-fourths of the width of the volution, when they 

again bend forward to the margin of the periphery, leaving a 
broad, deep lobe, which occupies nearly one-third the width of 
the volution; and thence turning abruptly backward ‘o near the 
center of the periphery, and sharply recurring, leave an acute 
triangular saddle on each of the margins, and a narrow, acute, 

—5 
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ventral lobe. The saddle occupying the center of the short, 

ventro-lateral curve is acute at the summit, having a height one- 
fourth greater than the width at the base, and curving a little 
more abruptly on the ventral side. The ventral lobe extends 

about half the depth of the adjacent air-chamber, and is abruptly 

narrowed below, the walls being essentially parallel and coincident 
with those of the siphuncle. The septa are thin in the center, 

thickened and imbricating at the margins, leaving a deeply marked 
suture line.” 

The definition is from Hall’s Palaeontology of New York, vol. 
5, pt. 2, p. 483, and it will be observed, that it includes all the 

characters ascribed to the genus. If the large size, involute 

whorls and complicated chambers do not indicate a fully developed 
Goniatite, we would like to know what later species took on 

characters belonging to a higher stage of animal development. 

We know there are some more recent species having more angles 
in the septa, and others with fewer angles, but the increase or 

decrease, in the number of these, will hardly be held to indicate 
a higher or lower stage of the development of the animal; for, if 

so, we need only to turn our attention to angles in the septa, to 

rate the species in the grade of its animal existence. If the stage 
of the involution is the measure of the perfection of the animal, 

then this species reached the highest grade, for the outer volution 

embraces all the inner ones, and, we cannot assume the contrary, 

because no older cephalopod ever embraced the inner whorls, in 

the outer volution, and closed the umbilicus. 

What these facts tend to prove is that, so far as we know, the 

most ancient specimen belonging to the family Goniutitide that 
has ever been found in America was as highly developed as an 
animal and in the structure of its shell, as any more recent 

specimen. Prof. Hyatt raises the Tetrabranchiata to the grade of 
a subclass and divides it into the orders, Nautiloidea and Am- 

monoidea and refers the family Gontatitide to the Order Am- 

monoidea. This is probably a good classification, but it does not 
alter the conclusions to be drawn from the facts we are presenting. 
His idea, however, that “The efforts of the Orthoceratite to adapt 
itself fully to the requirements of a mixed habitat of swimming 

and crawling gave rise to the Nautiloidea, and the efforts of the 
same type to become completely a littoral crawler evolved the 
Ammonoidea,” does not meet with any support from the shells 
that have been discovered belonging to the Goniatitide. One can 
imagine that from Orthoceras through Cyrtoceras, Gyroceras and 
other genera arose the Nautilidew, but there is absolutely no con- 
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necting link between the Orthoceratite and the Goniatite that has 
ever been discovered, and consequently no mental conception can 

be introduced to supply the omission. We describe below twelve 
species, eleven of which are new, and refer them to the genus 
Goniatites. They are from different Groups, in the subcarboniferous 
system and from the Coal Measures. Some have a closed um- 
bilicus, others an open one, the volutions differ greatly, in form, 
and there are great variations, in the septa, some reversing the 
order of the sinnosites, in crossing the volutions; but we are 

unable to distinguish characters which we can call generic and by 
so doing separate them into different genera. We think Prof. 

Hyatt would not refer all the species to the same genus, and we 

appreciate his learning, but are unable to follow him in his generic 
subdivisions. 

GONIAT[TES BLAITRI, 0. Sp. 

Plate IV, Fig. 4, side view, part of it covered with the matrix; 

Fig. 5, porhion of the ventral or outer margin. 

Shell below medium size, discoid. The sides of the volutions 

are flattened and inclined toward the ventral or outer margin, 
which is narrowly rounded or subangular. The umbilicus is open 

and exposes part of the volutions. Our specimen shows less than 
one and a half volutions and it would appear that about half of 
each volution is exposed and that a complete specimen would ccn- 

tain about three volutions. Probably the last volution embraces 
less of the preceding one than the inner volutions do. The sides 
of the umbilicus are subangular and the greatest lateral diameter 

of a volution is near the umbilicus, or adjoining the abrupt de- 
scent to the umbilical cavity. The dorso-ventral diameter of a 
volution is very little more than the greatest lateral diameter. The 
volutions enlarge, at first, very gradually, but the enlargement is 
increased, toward the outer part of the last volution. The surface 

is marked by furrows, that are directed moderately backward, 

from the angle at the umbilicus, for about half the diameter of 

the volution, and then more rapidly curve backward to the pe- 

riphery which is crossed by a rather sharp angle. The furrows are 
separated by sharp angular ridges. Septa and body chamber un- 
known. 

We think there can be no doubt that this species belongs to 
Goniatites, though none of the septa can be seen. The species is 
distinguished by its general form, flattened volutions, subangular 
periphery and transverse curving furrows that form an angle on 
the ventral margin. 
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Found by S. A. Miller, in the Chouteau limestone, six miles 
from Sedalia, Missouri, and now in his collection. The specific 

name is in honor of R. A. Blair. 

GONIATITES PARRISHI, 0. Sp. 

Plate IV, Fig. 6, surface form of a septum; Fig. 7, lateral view; 
Fig. 8, ventral view. 

Shell below medium size, discoid, sublenticular, volutions very 

rapidly expand. ‘Transverse section of a volution semielleptical. 

The sides of the volutions are somewhat flattened and inclined to- 

ward the ventral margin, which is narrowly rounded. ‘The outer 
volution embraces the inner ones. The umbilicus is small and 

discloses no part of the inner volutions. The sides of the umbili- 

cus are abrupt and the greatest transverse diameter of a volution 

is near the abrupt descent to the umbilical cavity. The dorso- 

ventral diameter of a volution, in the early growth of the shell, 
does not exceed the transverse, but the dorso-ventral diameter in- 

creases more rapidly than the transverse, with the growth of the 

shell, and soon becomes one-fourth greater, and, probably in older 
shells than ours, it may become one-half greater. The external 
shell is unknown. The air chambers are very short and do not 
increase, in length, in proportion to the increasing size of the 

volutions. The septa are closely arranged. 
iach septum curves gently from the umbilicus forward and 

back to near the middle of each lateral side, where it forms an 

obtuse retral angle and is directed nearly straight forward to the 
ventro lateral margin, where it makes an abrupt retral bend and 
is directed backward nearly to a line with the first formed angle, 
and then again bends forward and makes a forward semicircular 

curve across the median line of the ventral margin. ‘There are, 

therefore, five saddles and five lobes, which will be best under- 

stood by looking at the illustration. The middle saddle curves 
forward slightly more than the lateral saddles, but the ventro- 
lateral saddles extend more than twice as far forward and are ob- 
tusely rounded at the anterior ends. 

This species is distinguished by the general form of the shell 
and by the surface form of the septa. | 
Found by W. J. Parrish, in whose honor the specific name is 

given, in the Upper Coal Measures, at Kansas City, Missouri, and 
now in the collection of Wm. F. E. Gurley. — 
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GONIATITES ELKHORNENSIS, 0. 8p. 

Plate IV, Fig. 9, lateral view; Fig. 10, ventral view; Fig. 11, 
surface form of a septum. 

Shell very large, discoid. There are between three and four 
volutions preserved, in our specimen, and, apparently, an entire 
individual would have seven or eight volutions, all of which are 

exposed, in the very wide shallow umbilical cavity or depression. 

The volutions are rolled, in the same plane, and increase more 

rapidly, in transverse, than in the dorso-ventral diameter. At first 

the transverse diameter is not greater than the dorso-ventral, but 

later, as showo by the ventral view in figure 10, the transverse 

diameter becomes more than twice as great as the dorso-ventral. 

The ventral side is slightly convex and the dorsal side correspond- 
ingly concave, which allows the volutions to be very closely coiled, 
without properly overlapping. The inner volutions are beveled, 
on the lateral sides, from the middle part, leaving a middle an- 

gular ridge, which gradually approaches, in the last volutions, the 

ventral margin, and, at the body chamber, forms an angle, at the 

ventral margin, from which the beveled edge extends to the next 

inner volution. 

The external shell of our specimen is not preserved. ‘The air 
chambers are very long, but do not increase, in length, in propor- 

tion to the increasing size of the volutions, but, on the contrary, 

do not seem to increase in length at all. Some of the septa are 

not distinct toward the end of the last volution, and it is not 

clear whether or not any part of the body chamber is preserved, 
but the ventral side indicates that another volution is necessary 

to complete the shell. The septa are distant. They curve gently 
backward from the umbilicus and then forward each one crossing 

the lateral side of a volution in a sigmoid flexure, and are then 
more abruptly directed backward over about one-third the width 

ot the ventral margin, where each one‘is abruptly bent forward 
and forms a semielliptical arch across the middle of the ventral 

side. There are, therefore, three convex saddles, the middle one 

being semi-elliptical, and extending only about half as far forward 

as the less convex lateral saddles do. This will be better under- 

stood by looking at the ventral view and the surface form of a 
septum as represented in the illustrations. 

This species is distinguished by the general form of the shell, 

manner of enrollment of the volutions, transverse section of a 

volution and by the saddles and lobes in the septa. 
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Found by Geo. K. Greene in the Coal Measures, on Elkhorn 

Creek, in Kentucky, and now in the collection of Wm. F. E. 
Gurley. 

GONIATITES MONTGOMERYENSIS, Nl. Sp. 

Plate IV, Fig. 12, lateral view; Fig. 13, ventral view; Fig. 14, 
surface form of a septum. 

Species below medium size, globose, volutions slowly expanding. 
There are between three and four volutions preserved, in our 

specimen, and, apparently, an entire shell would have more than 

six volutions; part of the dorsal margin of each is exposed in the 

deep funnel-shaped umbilicus. The volutions are rolled in the 
same plane, and increase much more rapidly in the transverse, 

than in the dorso-ventral diameter. At first, the transverse 

diameter is not more than twice as much as the dorso-ventral, 

but, at the end of our specimen, which 1s somewhere in the fourth 

volution, the transverse diameter is three and a half times the 

dorso-ventral and doubtless the end of the volution of an entire 

shell has a transverse diameter five or six times as great as the 
dorso-ventral. The ventral side is broadly convex and the dorsal 
side correspondingly concave, for the width of the inner volution, 

and between that and the margin, the outer volution is beveled to 

the form of the funnel-shaped umbilicus. The lateral side of a 

volution consists of a sharp denticulated edge. The umbilicus is 
like a hollow cone or funnel bordered by a sharp denticulated 
margin. 

Six furrows arise, at the margin of the umbilicus, at depres- 
sions between the denticulations, and are directed forward at an 

angle of about forty-five degrees, across one-fourth of the width 

of the ventral side, and’ then cross the middle part of the ventral 

side in aslightly undulating line. These furrows divide a volution 
into six subequal parts, though the distance between them is not 
uniform and does not increase regularly with the growth of the 

shell. They cross the shell without any reference to the septa or 

chambers. The air chambers are not of equal length, but they do 
not increase in proportion to the increasing size of the shell. The 
septa cross the ventral side in transverse waving lines. A septum 

curves from the umbilicus forward and back in the form of a half 
circle and then forms a retral subangular bend and again curves 
forward and back in the form of a half ellipse, and again forms 

a retral subangular bend and curves forward over the middle 
part of the ventral side somewhat in the form of a half circle de- 

pressed in the middle part so as to make it bifid. There are, 
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therefore, five saddles and as many lobes. Four of the saddles 

are somewhat evenly convex, the middle one is only about two- 
thirds as high as those adjoining and is abruptly depressed, in 

the middle part, so as to make it bifid, and form a short narrow 
lobe in the middle of the ventral side. The illustrations will, at 

once, give a better idea of the septa than any definition can give. 

This species is quite peculiar and is distinguished by the general 

form of the shell, by the hollow cone-like umbilicus surrounded 
by the sharp denticulated margin of the last volution, by the six 
furrows that cross the ventral side of each volution and by the 

saddles and lobes in the septa. 
Found by the late Wm. McAdams in the Coal Measures of 

Montgomery county, Illinois, and now in the collection of Wm. 

F. E. Gurley. 

GONIATITES FULTONENSIS, 0. Sp. 

Plate IV, Fig. 15, lateral view; Fig. 16, ventral view; Fig. 17, 

surface form of a septum. 

Species medium size, subglobose, periphery regularly rounded; 

volutions rather rapidly expanding. ‘Transverse section of a volu- 

tion semi-elliptical, the transverse diameter being a little more 

than the dorso-ventral. Number of volutions not known. The last 
volution embraces all the inner ones. Umbilicus small, open but 

not disclosing the inner volutions. The sides of the volutions are 

slightly flattened and inclined toward the regularly rounded pe- 

riphery. The sides of the umbilicus are abrupt, and the greatest 
transverse diameter of a volution is near the abrupt descent to 
the umbilical cavity. The external shell of our specimen is not 
preserved. 

The air chambers are very complicated, of moderate length and 

do not increase in length with the increasing size of the volu- 
tions. The septa are close in some places and distant in others, 

depending upon the peculiar sinuosities. Within the umbilicus 
there is an angle in each septum in the overlapping part of each 
outer volution, from which the septum, in a gentle arch, turns 
over the margin of the umbilicus, and from an obtuse angle, 

curves forward and back, turning more than a half circle and ex- 

tending back to an acute and prolonged point from which it takes 
a retral course and again curves forward beyond the first semi- 
circular curve, and then back to another prolonged point, where it 
takes another retral course and again curves forward beyond the 
second prolonged curve and then back to another acute and pro- 
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longed point, in line with the two preceding acute points, where 

it again takes a retral course and extends forward as far as the 

second prolonged curve, and instead of arching over the middle 
of the periphery, abruptly curves back a short distance and then 

forward and back so as to leave the summit of this saddle bifid, 

and to form a short narrow lobe in the middle of the ventral 
side. There are, therefore, seven saddles and seven lobes without 

including the small narrow lobe in the middle of the ventral side. 
The three saddles on each side rapidly increase in length from 

the umbilicus toward the periphery, and the one on the periphery 

has a length about equal to the middle one on each lateral side. 
The numerous sinuosities of the septa are best understood by ob- . 
serving the illustrations. When we look at an end view of a 
volution or at the face of a chamber, we see, not only the seven 

projecting saddles, the middle one of which is bifid, as above de- 
scribed, but also two short ones on each side at the mouth of the 

umbilicus, one of which is indicated by the gentle arch which 
turns over the margin above mentioned, and the other is within 
the mouth of the umbilicus and forms the inner angle of the 

truncated horn of the subcrescentiform chamber, and precedes the 

angle first above mentioned. This inner saddle is not disclosed, 
in a coiled shell, but the one on the margin of each umbilicus 

might very well be counted, making nine saddles in a septa. 
The siphuncle is rather large, and as usual, near the dorsal side 

This species will be distinguished by its general form, the great 

number of sinuosities in the septa, and by the nine exposed sad- 

dles in each septum. 

Found by John Wolf, in the Coal Measures, in Fulton county, 
Illinois, and now in the collection of Wm. F. E. Gurley. 

GONIATITES KENTUCKIENSIS, S. A. Miller. 

Plate V, Fig. 1, lateral view of a large specimen preserving the 

outer shell. 

This species was described and illustrated in North American 

Geology and Palaeontology, page 439, from the inner whorls of 
specimens, that did not preserve any of the outer shell. The 

volutions are unusually numerous in this species, though the 
number in a mature shell is still unknown. Evidently there are 

ten or more. In a large shell two or three of the volutions may 

be seen by looking into the umbilicus, but in the younger speci- 
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mens the inner volutions are not disclosed. ‘The surface of the 
shell is covered with numerous, sharp, elevated, revolving lines, 

separated by wider revolving furrows. 

Io describing this species originally the other side of the volu- 

tions was called the dorsal side of the shell, following the termin- 
ology of Meek and most of the early authors; but Owen long 
since showed that in the living Nautilus, the ventral side of the 

animal is upon the outside and the dorsal side on the inner side 
of the volution, and most late authors have made their descrip- 
tions of the shells of Cephalopods conform to the position of the 

animal in the shell of the Nautilus. We have adopted this method, 

aud the reader, in order to make comparison with the description 
by Meek of coiled Cephalopods in the Geological Survey of Illi- 
nois, and by other authors in North American Geology and Pal- 
aecontology, and elsewhere, will find it necessary to reverse the 
words dorsal and ventral as applied to the shells, so that they 
may apply to the supposed position of the animal when within 
the shell, as evidenced by the position of the Nautilus. 

The specimen here illustrated was found by Geo. K. Greene, at 
the typical locality, in the St. Louis Group, at Crab Orchard, 
Kentucky, and is now in the collection of Wm. F. E. Gurley. 

GONIATITES LUNATUS, 0. Sp. 

Plate V, Fig. 2, lateral view; Fig. 3, end of a volution and 

ventral view, showing the surface markings on the shell; 

Fig. 4, surface form of a septum taken from 

thinner and smaller specimens; Fig 5, 

end and ventral view of same. 

Species large, globose, volutions rather, rapidly enlarging and 
the periphery becoming more and more broadly rounded with the 
growth of the shell. Figure 2 is a lateral view of a large speci- 
men, though incomplete. It preserves part of the outer shell and 

does not expose the septa. Figure 3 is a smaller specimen, show- 
ing the outer shell but none of the septa. Figure 4 represents a 

septum from a still smaller specimen, a ventral view of which is 
represented by figure 5. Number of volutions not known. A 

transverse section of a volution is lunate or crescentiform. The 
last volution embraces all the inner ones and closes the umbilicus. 

The air chambers are short and some parts of the septa come 

very close together. 

—O 
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Each septum arises from the umbilicus and makes a broad curve 
backward beyond the middle of the side, where it makes a sharp 
retral angle and then curves forward and backward forming more 
than half an ellipse, and, instead of arching over the middle of 
the periphery, abruptly curves forward a short distance, and then 
backward and forward so as to make this lobe bifid, and to form 

a short narrow saddle in the middle of the ventral side. There 
are, therefore, five saddles and four lobes, but the middle saddle 

and two middle lobes are very small. The course of a septum is 
best understood by looking at the illustration. It will be observed 
that the courses of the septa, in this species, are the reverse of 
those in the species above described. That is, to form the first 
lobes, they are directed backward in this species, and forward in 
those above described. The bifid saddle is directed forward, in 

the species above described, and, in this, the curve crossing the 
middle of the ventral side is directed backward, and we have a 

small central saddle instead of a small central lobe, etc. The sur- 
face of the shell is marked by fine, transverse, imbricating lines 
of growth. 

This species is distinguished by its general form, transverse 
lunate section of the volutions, fine transverse lines of surface or- 

namentation, and peculiar sinuosities of the septa. 
Found by Geo. K. Greene in the Coal Measures, on Elkhorn 

Creek, in Kentucky, and now in the collection of Wm. F. E. Gurley. 

GONIATITES ILLINOISENSIS, 0. Sp. 

Plate V, Fig. 6, lateral view; Fig. 7, ventral view; Fig. 8, sur- 
face form of a septum. 

Species medium size, subglobose, volutions moderately enlarging’ 
and periphery broadly rounded. Our specimen exposes part of 
three volutions, leaving the impression that a complete shell con- 

tains not less than six volutions. A transverse section of a volu- 
tion is subcrescentiform, the horns being short and obtuse. The 
last volution encloses all the inner ones, but leaves a rather large 
open umbilicus. The air chambers are short and complicated. The 
outer shell is not preserved in our specimen. 

Each septum may be seen to curve backward across the obtuse 
end of the horn of the crescent, within the cavity of the umbili- 
cus, and form an acute angle at the mouth of the umbilicus, where 
it curves forward and then backward, in a waving line, to an acute 

point, which is posterior to the first angle, where it makes a sharp 
retral angle and curves forward, in a waving line, anterior to the 
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first forward curve or saddle and then backward, in a waving line, 

to an acute point, which is slightly anterior to the second one, 
where it makes another sharp retral angle and again curves for- 

ward ,in a waving line, to a level with the anterior part of the 
first saddle, and then abruptly curves back a short distance and 
then forward and back, so as to make the summit of this saddle 

bifid and to form a short, narrow lobe at the periphery, in the 

middle of the ventral side. There are, therefore, two saddles upon 

each side of the volution, and a bifid saddle in the middle of the 

ventral part, and one on each side of it, the latter being the lon- 
ger ones. The two saddles, on the sides of the ventral margin, 
extend somewhat anterior to the others. The sinuosities of the 
septa are best understood by looking at the illustrations, and the 

use of the words “saddles and lobes,” for the purpose of reaching 
a correct understanding, are of doubtful. utility. 

This species is distinguished by its general form, transverse 

section of the volutions and the peculiar sinuosities of the septa. 
Found by the late Wm. McAdams in the Coal Measures in 

Montgomery county, [llinois, and now in the collection of Wm. 
F. E. Gurley. 

GONIATITES KANSASENSIS, 0. sp. 

Plate V, Fig. 9, lateral view; Fig. 10, surface form of a septum; 

Fig. 11, ventral view. 

Species medium size, subglobose, volutions very slowly enlarging, 
and lateral and ventral sides regularly rounded. The number of 
volutions not known. Transverse sections of a volution concavo- 
convex and the transverse diameter where our shell is broken off 

is about three times the dorso-ventral. The transverse diameter 
diminishes towards the apex more than the dorso-ventral and no 

doubt increases the proportion toward- the body chamber of a 
mature shell. The last volution encloses all the inner ones and 
leaves a large open umbilicus. The shell is regularly rounded 
from the open umbilicus, leaving no distinct lateral sides, and the 

greater transverse diameter near the abrupt walls of the umbilicus. 
The air chambers are short and complicated. The outer shell is 

not preserved in our sp °cimen. | 
Each septum is broadly arched forward from the ambilicus and 

then curved backward in a waving line to an acute point, posterior 
to the commencement at the umbilicus, where it makes a sharp 

retral angle and curves forward in a waiving line slightly anterior 
to the first forward curve or saddle and then backward in a waiv- 
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ing line to an acute point, which is slightly anterior to the first 
acute point, where it makes another sharp retral angle and again 

curves forward in a waving line to a level with the anterior part 

of the first saddle and then abruptly curves back a short distance 
and then forward and back, so as to make the summit of the sad- 

dle bifid, and to form a short, narrow lobe at the periphery in 

the middle of the ventral side. There are, therefore, two sad- 

dles upon each side of the bifid saddle, as the periphery of 

the volution. It will be noticed that the septum above described 

is very much like the septa in G. illinoisensis, and distinguished 
by having shorter saddles, which are less constricted in the middle 
part. The sinuosities and shape of the septa in the two species 

will be best understood by comparing the illustrations. 

This species will be distinguished from G. illinoisensis by the 

proportionately large umbilicus, shorter dorso-ventral diameter, less 

gibbous volutions, which are more abruptly rounded from the 
umbilicus, and by the form of the septa. It is probably more 
nearly related to that species than to any other which has been 
described. 

Found by W. J. Parrish in the Upper Coal Measures at Kansas 
City, Missouri, and now in the collection of Wm. F. E. Gurley. 

GONIATITES GREENCASTLENSIS, 0. sp. 

Plate V, Fig. 12, lateral view; Fig, 13, ventral view; Fig, 14, 
surface form of a septum. 

Species medium size, globose, volutions expanding laterally quite 
rapidly and broadly rounded from umbilicus to umbilicus. The 

number of volutions not known. Transverse section of a volution 

concavo-convex and the transverse diameter, where our shell is 

broken off, is more than four times as much as the dorso-ventral. 

The transverse diameter proportionately diminishes toward the 
apex and increases toward the body chamber. The last volution 
embraces all the inner ones and leaves a large open umbilicus 

that is like a hollow cone and formed by the beveling of each 
outer volution from the inner volution to the margin of the um- 

bilicus. The shell on the interior of the umbilicus is concen- 

trically lined and furrowed. The shell is depressed convex from 
the margin of one umbilicus to the margin of the other, leaving 

no lateral sides and the greatest transverse diameter at the margin 

of the umbilicus. The surface of the shell is finely cancellated. 
The air chambers are rather long. 

Each septum is arched backward from the umbilicus to a rather 

acute point where it makes a retral angle and curves forward and 

back in the form of half an ellipse (but not extending quite as 
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far anterior as the point of commencement at the umbilicus) and 

terminates in an acute point at the middle of the ventral side of 
the volution. There are, therefore, two complete saddles and a 

half saddle on each margin of each volution and three intervening 
lobes. The pecular shape of the septa will be most appreciated 

by looking at the illustrations. 
This species is distinquished by its general at open concen- 

trically lined umbilicus, flattened volutions, surface ornamentation, 

and by the form of the septa. 
Found in the St. Louis Group at Greencastle, Indiana, and now 

in the collection of Wm. F. EK. Gurley. 

GONIATITES SUBCAVUS, DN. Sp. 

Plate V, Fig. 15, lateral wew; Fig. 16, end of a volution and 

ventral view; Fig. 17, surface form of a septum. 

Species rather below medium size, subglobose, volutions slowly 
expanding and broadly rounded from umbilicus to umbilicus, 
Transverse section of a volution concavo-convex, and the trans- 

verse section, where our shell is broken off, is three times as 

much as the dorso ventral. The transverse diameter proportion- 

ally diminishes toward the apex and increases toward the body 
chamber. The number of volutions not known. The last volution 

embraces all the inner ones and leaves a large open umbilicus 
that is like a hollow cone and formed by the leveling of each 
outer volution, from the inner volution, to the margin of the um- 
bilicus. The shell on the interior of the umbilicus is smooth. 

The shell is broadly rounded from one umbilicus to the margin 
of the other leaving no lateral sides and the greatest transverse 
diameter at the margins of the umbilici. The outer surface of 
the shell is smooth. The air chambers are very short. Four fur- 

rows arise outside of the margin of the umbilicus and curve for- 

ward across the ventral side. These furrows do not interfere with 
the margin of the umbilicus, they are smooth and exist on the 
outer surface of the shell and on the cast. They do not regu- 

larly occur on a volution and belong rather to the outer shell it- 
self than to the body of the volution. It does not appear that 

they could have had any effect upon the animal. } 

Each septum arises from the umbilicus and makes a broad 

curve backward where it turns an _btuse angle and then curves 
forward nearly as far anterior as the point of commencement and 
then backward forming more than half an ellipse and again 
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turns an obtuse angle and passes slightly forward to the median 
line on the ventral side. This forms a bifid lobe and a short nar- 

row saddle in the middle of the ventral side. There are, there- 

fore, five saddles, and four lobes, but the middle saddle and two 

middle lobes are produced by a bifid lobe. 

The septa in this species are very much like the septa in G. 

lunatus, and the open umbilicus is very much like that in G. 
greencastlensis, but the species do not agree in any other respects, 
and on the whole, have little resemblance to each other. The 

reader must notice that in looking at figures. 5 and 16 he is look- 
ing, on the ventral side of the shell toward the apex, and in all 

other ventral views he is looking toward the anterior end of the 

shell, and, therefore, the septa in figures 5 and 16 are wrong side 

up, and the saddles are on the lower side of the septa. Figures 

4 and 17 are correct. 

Found by the late Wm. McAdams, in the Coal Measures, in 
Montgomery county, Illinois. and now in the collection of Wm. 
F. E. Gurley. 

GONIATITES JESSIE, Nn. Sp. 

Plate V, Fig. 18, lateral view of a small specimen; Fig. 19, end view 
of a volution and part of a ventral view; Fig. 20, 

surface view of a septum. 

Species medium or above medium size, discoid, sublenticular, 
volutions rapidly expand, and periphery sharply rounded. We have 
& specimen more than twice as large as the one that is illustrated, 

but it shows none of the septa. Transverse section of a volution 
crescentiform. The sides of the volutions are broadly rounded and 
the ventral margin more narrowly rounded. The outer volution 
embraces all the inner ones and closes the umbilicus. The dorso- 
ventral diameter including the horns of the crescent is about one- 
half more than the greatest transverse diameter, but the dorso- 

ventral diameter increases rather more rapidly than the transverse. 
The external shell is unknown. The air chambers are of medium 

length. 
Each septum curves gently from the umbilicus forward and 

back, to a point posterior to the place of beginning and near the 
ventro-lateral margin, where it makes a narrow retral bend and 

curves forward and backward forming half an ellipse, and then 
makes a retral bend across the periphery of the ventral side. It 
is not clear from our specimen whether or not there is a small 

lobe at the median line. There are, therefore, four saddles and 

three lobes in each septa as shown by the illustration. 
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This species is distinguished by its general form, closed umbili- 
cus and surface form of the septa. 

Found by RK. A. Blair and his accomplished daughter, in whose 
honor we have proposed the specific name, in the Couteau lime- 

stone, near Sedalia, Missouri, and now in the collection of S. A. 

Miller. 

SUBKINGDOM PROTOZOA. 

CLASS PORIFERA. 

Famity RECKPTACULITIDZ. 

RECEPTACULITES DIXONENSIS, 0. Sp. 

Plate V, Fig. 21, basal view; Fig. 22, side view. 

Species medium size, general form obovate. Our specimen is 

more ventricose on one lower lateral side than upon the other. 
It is a dolomite and the external integument or ectorhim of 

Billings is not preserved and the internal coating or endorhim is 
not visible. The part which is presented to us for description is 

the outer surface of the spicular skeleton. 
The base is broadly rounded and has a subcentral, hard, slightly 

projecting nucleus from which the sigmoidal rows of rhomboidal 

depressions arise,.and curving, at first, gently to the right and to 

the left, like the engine turnings on a watch, and then curving 
upward more rapidly, they make more than one revolution around 
the skeleton before reaching the edge of the summit aperture. 
All of the rows originate at the margin of the nucleus, and, as 
they diverge, they increase in diameter, and then contract toward 

the summit aperture, abruptly stop without the intercalation of 
any rows. In other words, the surface is covered with the ex- 

pansion of the rows of rhomboidal depressions that arise at the 
small solid nucleus, at the base, some of which do not extend to 

the summit. Each rhomboidal depressions has, within the elevated 

marginal lines, a transverse furrow with a central pore and one at 
each end of the furrow. ‘Che transverse furrow is crossed by a 
less conspicious longitudinal furrow. The central pore is larger than 
the pore at either end of the transverse furrow. The pores and 
furrows, probably, represent the spicules which formed the skeleton 

but have been destroyed. The aperture, at the summit, is sub: 

central but not well preserved in our specimen. 
In 1861, Prof. James Hall, in a pamphlet report on the Geolog- 

ical Survey of Wisconsin, page 16, described without illustration 

a fossil under the name of “Receptaculites globulare,” as follows: 
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“Body globuse or subglobuse, with an irregular base of attach- 

ment; transverse diameter usually greater than the vertical diam- 

eter; summit a little depressed; cells arranged in radiating curved 

lines, the apertures rhomboidal and transversely elongated; con- 

centric groove and raised ridges between strongly marked. This 

species is readily distinguished by its small globose form, which 

is usually not more than three-fourths of an inch in diameter. It 

is more rare than either of the others (R. owent and R. iowensis) 

though I am informed by Prof. Daniels, that more than twenty 

specimens were obtained at a single locality in Wisconsin. About 

twenty years since, I received a specimen of this species from Mr. 

Thorp, of Mount Morris, Illinois, and have seen others in Galena, 

and in the collection of Prof. Daniels. Geological formation and 

locality.—In the Galena limestone of the lead region of Wiscon- 

sin, Lowa and Illinois.” 

The name and definition might have passed into oblivion, because 

no one could have recognized the species, if Prof. Meek had not 

revived it, in the Geological Survey of Illinois, vol. 3, p. 301, pl. 

2, fig. 2a, b. Prof. Meek described under the name of Recepta- 

culites globularis, Hall, a species as follows: 

“Body obovate, or subglobose, rounded and_slightly umbilicated 

above, and tapering to a rather broad base of attachment below, 

Cells arranged in the usual regularly curved lines, with transversely 

elongated rhomboidal apertures, which become exceedingly narrow 

and crowded on the sides; transverse ridges between the cells and 

the intervening grooves well defined, and becoming, like the cells, 

very closely compacted together on the sides. This is probably 

the form described by Prof. Hall, under the above name, though 

it is proportionally longer than the specimens upon which the 

species was founded, which are said to be usually wider than long. 

We have others, however, from the same locality agreeing more 

nearly with his description, and apparently not separable specifi- 

cally from this. Locality and position..—Scales’ Mound, Illinois; 

from the Galena division of the Lower Silurian series.” 

We have never seen a specimen that resembles the definition 

given by Prof. Hall, making due allowance for the fact that he 

called the summit the base; which was an excusable mistake, until 

after the study of Billings, on Receptaculites, published in 1865, 

in Paleozoic Fossils, p. 378. But the species illustrated by Prof. 

Meek will stand for that of Hall, and we come now to compare it 
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with the species herein described. First, however, we must call 

attention to the fact that Meek also mistook the base for the sum- 

mit, and his definition must be corrected in that respect, and his 

figure 2a must be regarded as the base instead of the summit, and 

figure 2b must be reversed end for end. The fact too, that our 

specimen is much larger than any that either Prof. Hall or Prof. 

Meek mentioned, is immaterial. 

Our specimen is convex at the base, and not umbilicated or con- 

cave as A. globularis is described. Our specimen does not possess 

the transversely elongated rhomboidal apertures found in R. glo- 

bularis. And the rows of rhomboidal depressions, in Ff. globu- 

laris, as shown in the illustration 2b, do not pass half way around 

the skeleton, while in our species they pass around the skeleton 

and nearly half around again. The two species, therefore, seem 

to be widely separated from each other, though they occur in rocks 

of the same geological age. 

It may be proper here to remark, that some European authors 

widely class American fossils in lists of synonyms with European 

fossils and with fossils belonging to different geological formations, 

in America. As an illustration, we find R. globularis, which is 

known only from the Galena Group, in the Lower Silurian, and 

R. ohioensis, and hk. subturbinatus which are known only from the 

highest members of the Niagara Group, classed by one of those 

authors as synonyms for Ischadites koenigi. It would seem that 

some of them have no idea of the order of the geological forma- 

tions in America, and are equally as obscure in making compari- 

sons of fossils. No species of fossils, animal or vegetable, was ever 

found common to the Galena and Niagara Groups, and there does 

not seem to have been any excuse for confounding RA. globularis with 

R. ohioensis of Meek, or R. subturbinatus of Hall, on any paleeon- 

tological grounds or even upon fanciful resemplance. Neither is 

there anything in the descriptions or illustrations of R. ohioensis 

by Meek, and R. sublurbinatus by Hall, that would indicate that 

they might be synonyms. It will be noticed that Meek, in Ohio 

Palentology, Vol. 2, and Hall. in the 11th Report of the Geologi- 

cal Survey of Indiana, continue to call the base, the summit of 

—T 
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Receptaculites. They either overlook the work of Billings, who 

demonstrated the sponge spicular character of Receptaculites or 

did not choose to follow him in his researches. We think there 

is no reasonable doubt of the correctness of Billings’ observations, 

on this genus, and adopt his terminology and conclusions. 

The type of our species was found in the Galena Group, near 

Dixon, Illinois, and is now in the collection of Wm. F. E. Gurley. 
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Fig. 1. Right valve. 

Fig. 2. Left valve of another specimen, 

Fig. 3. Anterior view of same 
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Fig. 4. View of hinge line. 

Fig. 5. Outside of the same shell. 

Fig. 6. Right valve of a cast. 

Fig. 7. Right valve of another cast. 

Fig. 8. Cardinal view of the same specimen. 
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Fig. 9. Right valve. 

Fig. 10. Left valve of another specimen. 

Fig. 11. Cardinal view of same. 
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Fig. 12. Cardinal view. 

Fig. 13. View of left valve. 
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Fig. 14. Cardinal view. 

Fig. 15. Right valve. 

Fig. 16. Surface of the cast, magnified six diameters. 
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Fig. 17. Left valve. 

Fig. 18. Same magnified two diameters. - 
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Fig. 1. Left valve. 

Fig. 2. Left valve of another specimen. 

- Fig. 3. Part of another left valve. 

Fig. 4. Anterior cast of right valve. 

Fig. 5. Anterior end of left valve. 

Fig. 6. Part of surface of shell magnified four diameters. 
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Fig. 7. Left valve. 

Fig. 8. Right valve of another specimen, 

9. Left valve of another specimen. 
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Fig. 10. Left valve. 
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Fig. 11. Left valve. 

Fig. 12. Cardinal view of a cast. 
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Fig. 18, Cardinal view. 

Fig, 14. View of left valve. 
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Fig. 15. Cardinal view. 

Fig. 16. View of right valve. 
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Fig, 17. Right valve. 

Fig. 18. Right valve of a larger specimen. 
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Fig. 19. Right valve. 

Fig. 20. Left valve. 

Fig. 21. Left valve of a small specimen. 

Fig. 22. Cardinal view. 

Fig. 23. Left valve of same. 

Fig. 24. Left valve of a medium sized specimen. 
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Fig. 25. Left valve. 
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Fig. 26. Right valve. 

Fig. 27. Left valve of a smaller specimen. 

Fig. 28. Cardinal view of same. 
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Fig. 29. Right valve. 

Fig. 30. Left valve of a smaller specimen. 
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Fig, 31. Lateral view. 

Fig. 32. Part of surface magnified. 
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Fig. 33. Basal view. 

Fig. 34. JSateral view. 
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Fig. 35. View of a nearly entire specimen. 

Fig. 36. View of a larger specimen. 
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PLATE LL. 

CONULARIA. ROBPERD, 1. Spe. So. 2 sees seis 

Fig. 1. Middle part of a specimen. 

Fig. 2. Transverse section. 

CONULARIA GREENE, Di Sp? 2.2.0.2 se08s-s g5ee. 

Fig. 3. Middle part of a specimen. 

CONULARIA SEDALIENSIS, 0. BDP.. .... 2.2000 eee ee eee 

Fig. 4. View of fragment from middle part of a specimen. 

Fig. 5. View showing ornamentation on under side of a shel). 

CYCLONEMA PULCHELLUM, D. 8D. .. .c2. iomcce cas ae eee 

Fig. 6. Lateral view. 

BELILEROPHON BULAIRI, 0. 8p ... ...... sitconcla ete rctaseiey ei tiake iat stale ee meerets 

Fig. 7. Dorsal view. 

Fig. 8. Dorsal view showing shell below. 

BELLEROPHON SEDALIENSIS, 0D. SP....... 0-26 cece cee 

Fig. 9. Dorsal view of a cast. 

Fig. 10, Lateral view of a specimen showing the shell. 
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Fig. 11. Lateral view. 

Fig. 12, Transverse view. 
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ORTHOCERAS CALDWELLENSIS, Tl. 8P.ce woes scce ce cove coer cece cove coe 

Fig. 1. Lateral view. 

Fig. 2. Transverse view. 
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Fig. 3. Lateral view. 
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Fig. 4. Lateral view. 

Fig. 5. Part of outer margin. 

GONIATITES PARRISHI, 0D. BP. coon cece ce cece cove once ce cece os covets cone tn cere es cece ob cece sees cesses 

Fig. 6. View of a septum. 

Fig, 7. Lateral view. 

Fig. 8. Ventral view. 

PLATE IV. 

GONIATITES ELKHORNENSIS, 0. BP... . cc veces oe cece ce 

Fig. 9. Lateral view. 

Fig.10. Ventral view. 

Fig. 11. View of a septum. 

GONIATITES ‘MONTGOMERY ENSIS,iMI,: SP). o.6.0'u reise’ v eicm oserrerstarsira sare tetsievoian iol oferakeloreiny etelteReierel em iol aroimicieien Tees 

Fig.12. Lateral view. 

Fig.13. Ventral view. 

Fig. 14. View of a septum, 

GONIATITES FULTONENSIS, DT. SP... 0.2.00 cece rece on voce cocecn cocsce 
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Fig. 2. Lateral view. 

Fig. 3. Ventral view. 

Fig. 4. View of a septum. 

Fig. 5. Ventral view. 
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Fig. 8. View of a septum. 
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Fig. 9. Lateral view. 

Fig. 10. View of a septum 

Fig. 11. Ventral view. 
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Fig. 15. Lateral view. 

Fig. 16. Ventral view. 
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Fig. 18. Lateral view. 

Fig. 19. Ventral view. 

Fig. 20. View of a septum. 
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Fig. 21. Basal view. 

Fig. 22. Lateral view. 
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NEW SPECIES OF CRINOIDS, CEPHALOPODS AND 

OTHER PALAOZOIC FOSSILS. 

BY S. A. MILLER AND WM. F. E. GURLEY. 

SUBKINGDOM ECHINODERMATA, 

CLASS CRINOIDEA. 

ORDER PALAOCRINOIDEA., 

FAMILY ACTINOCRINID 1. 

AGARICOCRINUS IOWENSIS, n. sp. 

Plate 1, fig. 1, basal view; fig. 2, swmmit view, fig. 3, azygous view 

of the same specimen. 

Species large, subpentagonal in outline, by reason of the extension 

of the radial areas. Calyx very deeply concave, and vault corre- 

spondingly convex, leaving a thin visceral cavity. Plates thick, con- 

vex, and giving to the whole form a very rugged aspect. Of this 

species we have three specimens, two of them are substantially alike, 

though one has a more convex vault which is somewhat more evenly 

rounded. 

Basals form a flat hexagonal disc somewhat larger than the diam- 

eter of the column. First primary radials about as long as wide, 

and gently curve from the basal disc so as to form a concave bot- 

tom for the cavity of the calyx; three hexagonal, two heptagonal. 

Second primary radials a little wider than long, quadrangular. 

Third primary radials very little larger than the second and wholly 

within the concavity of the calyx, three hexagonal, two pentagonal, 

axillary, and support on the superior sloping sides the secondary 

radials. First secondary radials large, tumid or highly convex, the 

inferior part is within the cavity of the calyx and the superior 



part curves over horizontally, in the direction of the arms. In the 

ray on the right of the azygous area, in the specimen illustrated, 

the first tertiary radials are somewhat trapezoidal in outline, and 

do not cover the superior faces of the first primary radials, and 

the second tertiary radials rest on both the secondary and _ first 

tertiary radials; they are axillary and bear upon each upper slop- 

ing side a free arm, which gives to this ray four arms. In the ray 

on the left of the azygous area the second secondary radial, on 

the proximal side, bears a single arm, there is an intercalated 

large plate resting in the angle formed by the two first primary 

radials, which is axillary and bears upon each superior side a ter- 

tiary radial that supports a single arm, which gives to this ray 

three arms. «Each of the lateral rays is constructed in the same 

way, and each one bears three arms. In the ray opposite the 

azygous area each second secondary radial bears a single arm, 

which gives to this ray two arms. ‘There are, therefore, fifteen 

arms in this species, and fifteen ambulacral openings to the 

vault, which are very conspicuous in a summit view. ‘The second- 

ary and tertiary radials are tumid and pyramidal plates. One of the 

other specimens has the four-armed ray on the left of the azygous 

area, and the three-armed ray on the right. We have elsewhere 

shown that, in our opinion, this variation should not be regarded as 

of specific importance. The arms are composed of a double series of 

interlocking plates and each one is in the form of a sharp angular 

ridge on the lower side. 

The first regular interradials rest between the superior lateral sides 

of the first primary radials and extend as high as the third primary 

radials. In the area adjoining the four-armed ray, it is followed by 

two plates that separate the secondary radials and first arm plates 

and curve over the margin of the calyx and unite with three plates 

belonging to the vault. In the area next to the left of the azygous 

area there are also three plates, but one of them is intercalated and 

rests on the top of the first secondary radial, and is cut off from unit- 

ing with the plates of the vault. In each of the other two areas there 

are only two plates, the second ones of which curve over the margin 

of the calyx and unite with the plates of the vault. Each of these 

plates in the second ranges are longitudinally convex or bear an 

elongated node. There are four plates in the azygous area. The first 

one is in line with the first primary radials and of about the same 
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size. It is followed by three large and elongated plates in the second 

range that curve up out of the calicular cavity and over the margin 

of the calyx and unite with the plates of the vault. 

The vault is highly convex and more or less concave in the inter- 

radial regions. There is a large tumid plate at the apex of the vault 

which is surrounded by eight plates, the two smaller ones of which 

unite with the minute plates that surround the azygous orifice. There 

is a large tumid plate over the junction of the ambulacral canals; the 

other plates of the vault are much smaller, but they are very irregu- 

lar in size; the smallest ones are in the regular interradial and azygous 

areas. The azygous area is wide and covered by numerous plates. 

The orifice is at the superior part of a bulbous swelling and sur- 

rounded by small plates. 

This is the first fifteen-armed species ever described and may be 

distinguished by that character alone. It is, however, to be distin- 

guished by its general form, peculiar arrangement of the secondary 

radials, and by the regular interradial and azygous plates. 

Found in the Keokuk group, at Keokuk, lowa, and now in the col- 

lection of Wm. F. E. Gurley. 

AGARICOCRINUS KEOKUKENSIS, n. sp. 

Plate 1, Fig. 4, basal view; Fig. 5, summit view; Mig. 6, azygous 

view of same specimen. 

Species large, subpentagonal, in outline, by reason of the exten- 

sion of the radial areas, calyx very deeply concave and vault very 

highly convex leaving a thin visceral cavity, and, in these respects, 

very much resembling A. ‘owensis. above described. Plates thick, 

convex, and giving to the whole form a rough aspect. 

-Basals form a slightly concave hexagonal disc that is substantially 

covered with the end of the column. First primary radials about as 

long as wide, and gently curve from the basal disc so as to form a 

concave bottom for the cavity of the calyx, three hexagonal, two hep- 

tagonal. Second primary radials nearly as long as wide, quadrangu- 

lar. Third primary radials somewhat wider but not any larger than 

the second and wholly within the concavity of the calyx, pentagonal, 

axillary, and support on the upper sloping sides the secondary radials. 

First secondary radials large, tumid and having the inferior end 

within the cavity of the calyx, and the superior part curving over, 

horizontally, in the direction of the arms. __In the ray on the left of 

. 
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the azygous area the first secondary radials are axillary and on each 

proximal side support two tertiary radials and on one distal side a 

single large tertiary radial and on the other, which adjoins the 

azygous area, three tertiary radials, which arrangement gives to this 

ray four arms. One of the lateral rays is constructed in a some- 

what similar manner, though, on one of the proximal sides of the 

first secondary radials, there are two tertiary radials, and, on the 

other, there are three, and, on each of the distal sides, there are two 

tertiary radials, which gives to this ray four arms. In the ray on 

the right of the azygous area there is a pentagonal plate inserted in 

the angle formed by the first secondary radials which supports upon 

each of three sides a single tertiary plate; those resting on the lateral 

sides are also supported on the first secondary radials, which gives 

to this ray three arms. In the other lateral ray there is an hexag- 

onal plate inserted in the angle formed by the first secondary radials, 

which bears upon one upper side a single plate that supports a sin- 

gle arm and upon each of two sides a plate that supports a single 

arm, and upon the other a plate that supports upon each of two 

sides a plate, that together support a single arm, which gives to this 

ray three arms. In the ray opposite the azygous area the first sec- 

ondary radial supports on one side a single secondary radial that 

supports an arm and the other secondary radial supports two plates 

that support a single arm, which gives to this ray two arms. There | 

are, therefore, sixteen arms in this species, and sixteen ambulacral 

openings to the vault, which are very conspicuous in a summit view. 

The arms are composed of a double series of interlocking plates and 

each one is in the form of a sharp angular ridge on the lower side. 

In each regular interradial area there are three plates, one follow- 

ing the other. The first one rests between the superior lateral sides 

of the first primary radials and extends as high as the third primary 

radials. The second one extends about as high as the first second- 

ary radials and the third one curves over the margin of the calyx 

and unites with the plates of the vault. In the azygous area there 

are six plates. The first one is in line with the first primary radials 

and about the same size. It is followed by three plates, the middle 

one of which curves up out of the calicular cavity and over the mar- 

gin of the calyx and unites with the plates of the vault. Each lateral 

one extends about as high as the first secondary radials and is fol- 

lowed by another elongated plate that curves over the margin of the 

calyx and unites with the plates of the vault. 



The vault is exceedingly convex and very slightly depressed in the 

interradial areas. There is a large tumid plate at the apex of the 

vault, which is surrounded by seven large tumid plates. There are 

three large tumid plates over the junction of the ambulacral canals 

in each of four of the radial series, and one over the junction of. the 

ambulacral canals, in the ray opposite the azygous area. The other 

plates of the vault are much smaller, but very irregular in size, the 

smallest ones are in the regular interradial and azygous areas. The 

azygous area is wide and covered by numerous polygonal plates. The 

azygous orifice is at the superior part of a bulbous swelling and sur- 

rounded by small plates. 

This is the first sixteen-armed species ever described except the 

Actinocrinus (?) helice of Hall to which it bears very little, if any, 

resemblance. It would seem to be as nearly related to A. iowensis, 

above described, as to any other species, but it is widely different 

from that species, in the azygous and interradial areas, in the sec- 

ondary and tertiary radials, and in the plates of the vault, beside 

having sixteen arms while that species has only fifteen. It is a very 

strongly marked species. 

Found in the Keokuk Group, at Keokuk, Iowa, and now in the 

collection of Wm. F. E. Gurley. 

REMARKS ON AGARICOCRINUS. 

Agaricocrinus is a well marked genus that does not graduate into 

any other nor toward any other through any of the species belong- 

ing to it. It is only known from the lower half of the Subcar- 

boniferous System. It first makes its appearance in the Chouteau 

limestone. Here we find 4. blair’, which has a subquadrate flattened 

body and bears only nine arms. The ray opposite the azygous area 

bears a single arm, and each of the other rays bears two. It is the 

only nine-armed species that has been described, and has very little 

resemblance in either form or structure to any genus or species that 

preceded it. There have been described, also, from the Chouteau 

limestone, three ten-armed species, viz.: A. germanus, which is a 

small species, having a flattened body and a tumid plate above each 

ambulacral orifice; the vault is covered by fewer plates than any 

other known species; A. choufeauensis, which has an abrupt basal 

depression, subconical vault, and unequal radial series; and A. 

sampsonm, which bears very large arms, in proportion to the size of 

the flattened calyx. ‘These species are widely separated from each 
—2 



10 

other and readily distinguished by any one having any knowledge 

of the structure of crinoids, but they are not linked by any series 

of gradation with any known genus or species belonging to an 

earlier age. 

Prof. James Hall described twelve ten-armed species from the 

Burlington Group, viz.: A. bellitrema, A. convexrus, A. corrugatus, 

A. brevis, A. excavatus, A. inflatus, A. geometricus, A. ornotrema, 

A. pentagonus, A. planoconvexus, A. pyramidatus and A. stellatus. 

Of these only eight, viz.: A. excavatus, A. brevis, A. pyramida- 

tus, A. stellatus, A. convexus, A. ornotrema, A. pentagonus, and 

A. geometricus have been, in any manner, illustrated. We have 

had occasion to examine the definitions and illustrations as well as 

specimens belonging to these eight species and have found no 

synonymy among them. A. bellitrema has been called a synonym 

for A. ornotrema, and A. corrugatus has been called asynonym for 

A. pyramidatus; but A. planoconvexus and A. inflatus, from their 

definitions, seem to be good species. It would be very gratifying 

to have some one illustrate these two species, who has some 

knowledge of fossils, in order that they might take their rank with 

other described and illustrated forms. We described A. cllinoisen- 

sis, which has a depressed body with a peculiar pentagonal outline 

and ten arms, from the Burlington Group. These are all the ten- 

armed species that have been described from this Group. 

There have been described, from the Burlington Group, five 

twelve-armed species, viz.: A. bullatus, A. fiscellus, A. nodosus, A. 

hodgsoni and A. adamsensis, all of which have been illustrated, 

except A. fiscellus. It was described by Prof. Hallas an Actinocrinus 

and he said: “It is not of the type of Agaricocrinus, Troost, or 

Amphoracrinus.” His definition, however, would lead us to suppose 

he had before him an Agaricocrinus and a distinct species. <A. bul- 

latus, Hall, and A. nodosus, Meek and Worthen, are distinct and 

well characterized syecies very far removed from A. americanus, 

with which they have been erroneously classed by some, as synonyms. 

The above are all the species which have been defined from the 

Burlington Group, and, it will be noticed, that they possess either 

ten or twelve arms. Prof. Meek mentioned the fact that he had seen 

an eleven-armed specimen, but he did not describe it. 

There have been described from the Keokuk Group, three ten- 

armed species, viz.: A. arcula, A. whitfieldi and A. worthent. They 

have been quite fully illustrated and are very distinct species. 
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There have been described, from the Keokuk Group, eight twelve- 

armed species, all of which have been properly illustrated. They 

are as follows: A. crassus, A. elegans, A. eris, A. indianensis, A. 

splendens, A. springeri, A. tuberosus and A.tugurium. These spe- 

cies are widely different from each other and clearly distinct. A. 

eris is from Richfield, Ohio, and, at the time of its original defini- 

tion, was referred to the Waverly Group; but the rocks are decidedly 

above the Waverly Group, and are now known to belong to the 

Keokuk. 

A. tuberosus, Hall, is properly the type of the genus. Prof. Hall 

published Troost’s Mss. definition of the genus (Geo. Sur. Iowa, 

560), and said it was founded upon A. fuberosus, proposed by Troost, 

which he said had been later described by Roemer, under the name 

of Amphoracrinus americanus. Prof. Hall then proceeded to define 

A. tuberosus (Geo. Sur. Iowa, 617), and very fully described. a 

twelve-armed species, which is very common about Keokuk, Iowa, 

and of which we have examined more than_one hundred good speci- 

mens. The species described by Roemer, under the name of Am- 

phoracrinus americanus has very little resemblance to it, and. is, 

as we understand his illustration, a fourteen-armed species, and we 

have specimens of it collected at the typical locality in Tennessee, 

which bear fourteen arms. The Mss. name, A. ftuberosus, 

Troost, has no validity, because he did not define the species 

and because no one else has published what he said about 

it: Prof. Hall used the specific name tuwberosus supposing 

that he was applying it to the same form to which Troost had ap- 

plied it and to which Dr. Roemer had given the name americanus; 

but he was applying it to quite a marked and different species 

which he carefully described, and which must bear his name, be- 

cause a catalogue name does not preoccupy a word or give it any 

force as a specific name. The name is, therefore, A. tuberosus, Hall, 

and not A. twberosus, Troost. Prof. Hall followed the definition of 

the genus, with the description of the species A. bullatus, and pub- 

lished the definition of A. tuberosus farther on in the book, but 

that does not affect the question of the type of the genus, for he 

very clearly set forth A. twberosus as the type. 

The mistake of calling A. twberosus a synonym for A. americanus 

has, probably, been carried into the literature of the subject, because 

so few copies of Bronn’s Lethea Geognostica, in which Roemer pub- 

lished his A. americanus, ever reached America. We have never 



been able to obtain a copy of the work, but Dr. Suess, of Philadel- 

phia, has furnished us with a copy of the figures 15a and 15b and a 

translation of the definition which is as follows: 

“Amphoracrinus americanus, n. sp. 

“The whole surface is a somewhat depressed expansion of the lower 

half of the calyx, which gives to this species a widely different aspect 

from the type of the genus. It is also considerably smaller there 

than A. gilbertsoni. An examination of the figures will show the 

sculpturing of the plates which is characteristic of every species.” 

This definition would not be sufficient to establish a species; but 

the figure, 15a, gives an azygous side view of an Agaricocrinus and 

shows four arm openings, upon each side of the azygous area, and 

the figure 15b shows a basal view of the calyx, and that the ray on 

each side of the azygous area possesses four arms and each of the 

other three rays possesses two arms, which gives to the species fourteen 

arms. After receiving these drawings we were able to identify four 

specimens, from Roemer’s type locality, at White Springs, Tennessee, 

with A. americanus. We have examined a great many specimens of 

Agaricocrinus from the Keokuk Group of Kentucky and Tennessee, 

but have not found a single specimen of A. fuberosus, Hall, among 

them. 

Our specimens of A. fuberosus show a great variation in size, 1 

the concavity of the calyx, and height of the vault. The proportional 

length of the secondary radials differs, in different specimens, and in 

some specimens the rays, on each side of the azygous area, are much 

more prolonged than in others, this is especially the case in large 

specimens, with a depressed convex vault; but the fundamental 

structure and arm formula remain so constant, that there is no diffi- 

culty in referring them to the same species. 

There has been only one thirteen-armed species, A. gorbyi, de- 

scribed from the Keokuk Group. 

There have been three fourteen-armed species described from the 

Keokuk Group, viz.: A. americanus, A. dissimilis and A. profundus. 

They are all very pronounced and distinct species. 

There has only been one fifteen-armed species described from the 

Keokuk Group, viz.: A. ‘owensis, above defined. 

A. keokukensis, as above described, has sixteen arms. 

Agaricocrinus (?) helice described as Actinocrinus helice from the 

Waverly Group, at Richfield, Ohio, which, as above remarked, is from 

‘rocks above the Waverly Group and belonging to the Keokuk, has, 
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as stated, in Ohio Pal., vol. 2, p. 163, an arm formula of 443+ 

9+344—16 arms, or 4+3+2+4+4=—17 arms. We are inclined to 

think that two species are described here under one name; but speci- 

mens from that locality are very poor, and those which we have, 

possess only sixteen arms, and we cannot throw any additional light 

upon the subject. The reference of the species, however, to Agari- 

cocrinus is very doubtful. 

Agaricocrinus nodulosus from the Keokuk Group has 17 arms. 

The arm:formula is 4+4+2+4+3. And A. macadamsi: has. 18 

arms. ©The arm formula is 4+444+3-+3. This species is one of 

the largest, has the most numerous arms and belongs to the last of 

the race. 3 ) 

We have thus taken, briefly in review, all the species of Agarico- 

crinus that have been described. ‘They belong to the Chouteau, 

Burlington and Keokuk Groups. Names have been given to forty 

two species. All of these have been illustrated except five, three of 

which are believed to be good and valid species and the other two 

may be classed as doubtful, because they were named thirty six years 

ago and have never been illustrated, and some authors have said they 

are synonyms. All we can say is that we have not identified them in 

our collections. It is very easy for some to say, that one species is a 

synonym for another, but the student will find that good authors 

rarely make a synonym, and, if one occurs, it is under such cir- 

cumstances that ordinary prudence will not guard against it. We 

have seen ten-armed species described by Hall, from the Burlington 

Group, twelved-armed species described by Hall from the Bnrling- 

ton Group, twelve-armed species described by Meek & Worthen from 

the Burlington Group, and twelve-armed species described by Hall 

from the Keokuk Group, all of which have been finely illustrated, and 

occur, in Lowa and Illinois, classed as synonyms for Agaricocrinus 

americanus, Which has never been described, but which is a fourteen- 

armed species, as shown by the illustrations, and has never been 

known to occur, except in the Keokuk Group of Tennessee. Such 

erroneous classifications are without any discrimination, and usually 

without examination, but there is no way of preventing the preten- 

sions. 

We would again call attention to the distribution of the species in 

the different Groups of rocks. The species from the Chouteau lime- 

‘stone are small and bear either nine or ten arms. Those from the 

Burlington Group are larger than those from the Chouteau, but are 
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not as large, generally, as those from the Keokuk. The Burlington 

forms described possess either ten or twelve arms, but Prof. Meek 

mentioned a specimen with eleven arms which he thought was ab- 

normal. Those from the Keokuk Group possess ten, twelve, thirteen, 

fourteen, fifteen, sixteen, seventeen or eighteen arms. The Chouteau 

forms have a depressed body, the calyx is almost flat and only slightly 

concave about the column, and the vaults are depressed convex or 

only moderately elevated. Some of the Burlington forms are con- 

structed upon a somewhat similar plan, but others have a deeply con- 

cave calyx and highly convex vault. None of the Keokuk forms are 

like the Chouteau species, but some of them resemble some of the 

Burlington species, though generally they are more robust and have 

deeper calices and higher vaults. 

The genus Agaricocrinus has not been found, so far as we are ad- 

vised, in the Waverly Group of Ohio, in the Marshall Group of Mich- 

igan, in the Kinderhook Group of Indiana, Illinois or Iowa, notwith- 

standing there are numerous very fossiliferous localities, many of 

which, like Rockford, Indiana, and Burlington and Le Grand, Iowa, 

are famous almost all over the world. It occurs in rocks of’ that age 

only in the Chouteau limestone of Missouri. The genus has been 

recognized, however, at almost every locality where the Burlington 

or Keokuk Group has been determined, in Iowa, Missouri, Illinois, 

Indiana, Ohio, Kentucky and Tennessee. The abrupt appearance of 

the genus Ayaricocrinus in the Chouteau limestone, in a single local- 

ity in Missouri, and its confinement to that geographical locality 

throughout that geological age, and its distribution over seven states 

during the two succeeding geological ages, that are represented by 

the Burlington and Keokuk Groups, and its abrupt disappearance 

before the close of the Keokuk age, is wholly a mystery to us, and 

can be in no manner accounted for by our knowledge of the theory 

of evolution. Sir Charles Lyell, in speaking of the distribution of 

living genera, said: 

“Dr. Bachman pointed out to me ten genera of birds and ten of 

quadrupeds, all peculiar to North America, but each represented on 

the opposite side of the Rocky Mountains by distinct species. The 

theory of specific centers, or the doctrine that the original stock of 

each species of bird and quadruped originated in one spot only, may 

explain in a satisfactory manner one part of this phenomenon, for we 

may assume that a lofty chain of mountains opposed a powerful bar- 
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rier to migration, and that the mountains were more ancient than the 

introduction of these particular quadrupeds and birds into the planet. 

But the limitation of peculiar generic types to certain geographical 

areas, now observed in so many parts of the globe, points to some 

other and higher law governing the creation of the species itself, 

which, in the present state of science, is inscrutable to us, and may, 

perhaps, remain a mystery forever. The adaptation of peculiar 

forms, instincts, qualities and organizations to the present geography 

and climate of a region, may be a part only of the conditions which 

govern in every case the relations of the animate beings to their hab- 

itations. The past condition and changes of the globe and its inhab- 

itants, throughout the whole period when the different beings were 

entering, each in succession, upon the scene, and all the future con- 

ditions and changes to the end of vast periods, during which they 

may be destined to exist, ought to be known, before we can expect to 

comprehend why certain types were originally selected for certain 

areas, whether of land or water.” [Second visit to the United States, 

Viole 49°993"| 3 
These remarks were printed before the establishment of the theory 

of evolution which now prevails among the naturalists of all coun- . 

tries and which has expanded our notions of the development of 

species by combining with our knowledge of the never-ceasing 

change and variations of animals and plants the laws governing the 

survival of the fittest under other environments and conditions; but 

the same mystery surrounds the peculiar limitation of certain 

genera to small geographical areas that did when Lyell wrote the 

above quotation. And the Darwinian theory offers us no assistance 

in accounting for such a fossil genus as Agaricocrinus. We may 

suppose that the various species could have been evolved, in the 

geological ages, from one type; but granting as actual facts all that 

we may suppose, yet the beginning of the genus and the ending re- 

main absolutely unaccounted for even in theory. The development 

of all vegetable and animal life from a single monad is quite as 

chimerical as the special creation of each species out of the ele- 

ments or from nothing. The invertebrate fossils, from the paleeo- 

zoic rocks, afford no evidence to prove such fanciful imaginations. 

They show us that species were subject to such variations as we 

find now among living species, and they preserve for us the evi- 

dences of injury inflicted during life, showing that they recovered 
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from their afflictions and withstood their vicissitudes, as similar 

grades of animals do now; but the abrupt appearance of a distinct 

genus, ina given geological age, and its confinement toa _ limited 

geographical area, and then its absolute extinction when it seems to 

have reached its largest size and most complete development, must 

be the result of some law or combination of laws which we not only 

do not understand, but of which we have no rational conception. 

The fossils are the facts and the evidence in paleontology, and 

they have been collected in detached and remote places and stored 

in different states. From having observed a very limited number of 

these facts some authors have built cloudy systems and made use- 

less speculations that are mere rubbish in the way of progress. The 

fossils are the indexes of nature; they must be observed with the 

eye, and from their appearance only can we become acquainted with 

the anatomy or hard parts of the animals. Until we are thoroughly 

acquainted with the anatomy of an animal, we are unprepared. to 

discuss its physiology. Physiology is the word used by the medical 

men to express the science which unfolds the nature of life, the 

etymology and original acceptation of which means the doctrine of 

nature, but Treviranus, a German author, at a comparatively recent 

date, proposed the term “biology” for science of life instead of phy- 

siology, and naturalists who are not medical men use the word 

“biology” exclusively, and medical men generally retain the older 

name “physiology” to express one and the same thing. The biology 

is inseparable from the anatomy. The biological functions are 

manifested as the anatomical parts are developed and completed; 

they are modified with the afflictions of the anatomy; they decline 

and decay with it, and the biological functions cease when the softer 

anatomical parts are destroyed. 

It was not uncommon for naturalists in the last century to arrange, 

from a few specimens in a museum, what they supposed repre- 

sented the animal kingdom, in a successive series of development 

governed by the external appearances. They followed the chain, as 

they supposed, link after link, without a break, innocent of the fact 

that the internal comparative anatomy, when examined, would break 

the chain into fragments and wholly destroy the fancy of the gradual 

ascension and progression. We think we have seen in recent 

paleontological productions the arrangement of fossil shells, in suc- 

cessive series, from species to species, through different geological 
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ages, as if they formed a chain in evolution, but it will separate, 

link after link, in like manner, under the glance of a scientist. 

A knowledge of evolution followed the domestication of animals 

centuries ago but how and where it takes place is a subject of mod- 

ern investigation. And we do not know how or where it has taken 

place, except as a result of observation and experiment. The theory. 

of evolution does not account for anything, though an established 

fact may be consistent with the theory. All biological knowledge 

follows the discovery of the hard and soft parts of the anatomy of 

living animals, but among extinct fossil animals it is only to be in- 

ferred after a full knowledge of the hard parts found preserved. 

And Agaricocrinus is a good genus with which to make an illustra- 

tion. We know that some crinoids, as Hucalyptocrinus, were per- 

manently attached by roots that penetrate the mud, at the bed of 

the sea, like a forest tree penetrates the soil on land, that others, 

like Anomalocrinus attached roots to foreign objects, or were free, 

like Pycnocrinus, and though floaters could attach themselves by 

coiling the tapering ends of their columns around other objects; but 

we do not know to which of these divisions Ayaricocrinus belonged. 

We know that the columns in some crinoids were square, others 

pentagonal and others round and that the column of Agaricocrinus 

was round; but we do not know what significance, if any, in the line 

of development, is to be attached to the form of the column, its 

structure, or the shape of the columnar canal. We know nothing 

of the internal anatomy of the calyx or head of Agaricocrinus and 

cannot trace the source of the genus, if it is to be found, in known 

species of earlier age or find the evidences of its survival, if it did 

survive, in later crinoidal forms. 

We know by the three basals, absence of subradials, presence of 

primary radials and regular interradials, that Agaricocrinus must be 

classed, in the family Actinocrinide, which is established on the 

hard parts of the fossilized tests, and which has had no representa- 

tive, so far as discoveries have progressed, since the Subcarbonifer- 

ous age. They ante-date the Carboniferous period. An old Eng- 

lish naturalist said, “Providence maintains and continues every 

created species; and we have as much assurance, that no races of ani- 

mals will any more cease, while the earth remaineth, than seed time and 

harvest, cold and heat, summer and winter, day and night.” But 

we have, on the contrary, every assurance that observation, discoy- 

—3 
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ery and study has offered, not only that the forty-two species of 

Agaricocrinus were confined to the geological ages, from which they 

have been described, but that the genus and the entire family of 

genera to which it belonged, so far as the biological part or the phy- 

siological functions of the animals are concerned, were annihilated 

absolutely from the face of the earth, in the Subcarboniferous pe- 

riod of geological time. They were not annihilated at the same time 

nor by any convulsion of nature. Instead of one species graduat- 

ing into another, by improvement or decline, which may possibly 

have been the case, in some instances of which we have no proof, the 

general rule was that one species became extinct at one time and 

place, and another became extinct at another time and at another 

place, and, in this way, not only the forty-two species which are now 

known were obliterated, but all the unknown species belonging to 

the genus, and all allied genera which belonged to the same family 

were annihilated before the Coal Measures or Carboniferous period. 

BATOCRINUS SHARONENSIS, N. sp. 

Plate I, Fig. 7, azygous side view; Fig. 8, opposite view; Fig. 9. 

lateral view. 

Species medium size, somewhat biturbinate. Calyx funnel shaped, 

rapidly expanded at the arms, a little less than twice as wide as high. 

No radial ridges, surface plane and smooth or, possibly, finely gran- 

ular. Ambulacral openings directed a little above a horizontal line, 

and not visible in a basal view. An ovarian pore on each side of the 

pair of arms opposite to the azygous area, and they are all we have 

detected in two finely preserved specimens. 

Basals form a disc about four times as wide as high. It bears a 

slight band and has an hemisperical depression for the attachment of 

the column. First primary radials large and wider than long, three 

hexagonal, two heptagonal. Second and third primary radials together 

smaller than the first. Second primary radials quadrangular, two or 

three times as wide as long. Third primary radials very little larger 

than the second, pentagonal, axillary, and in the ray opposite the azy- 

gous area bears upon each upper sloping side three secondary radials, 

which gives to this ray two arms. In each of the lateral rays the 

third primary radial bears upon each upper sloping side two sec- 

ondary radials, the last ones being axillary, and bearing upon each 

upper sloping side two tertiary radials, which gives to each of these 
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rays four arms. The third primary radial on each side of the azygous 

area bears upon the distal side three secondary radials and upon the 

proximal side two secondary radials, the last being axillary, and bear- 

ing upon each upper sloping side two tertiary radials, which gives to 

each of these rays three arms. There are, therefore, sixteen arms in 

this species. The arm formula is 3--4+2+4+3. 

There are two plates in each regular interradial area, the first one 

is nearly as large as.a first primary radial, and the second one is quite 

small and cut off from the vault by the union of two secondary radials, 

or two tertiary radials, in each adjacent ray. In the azygous area 

there are seven plates. The first one is in line with the first primary 

radials and as large as either of them. It is followed by three rather 

large plates, in the second range, and above these upon the right side 

and superior part of the middle one there are two plates, one of which 

is followed by a small plate that separates the tertiary radials and 

unites with the plates of the vault. 

The vault is unsymmetrical. It is most tumid above the four armed 

rays and somewhat longitudinally depressed on the azygous side: 

The plates are convex, and there is a large subcentral proboscis. 

The shape of the vault reminds one of the vault in Batocrinus 

pyramidatus, but the two species are so widely separated, in all the 

material parts of the structure, that no comparison is necessary. In 

structure it comes nearer Batocrinus cognatus than to any other 

species, though the arm formulas are different and there are more 

secondary and tertiary radials in this species than in that one. In 

general appearance there is very little resemblance between the two 

species. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 

the southwestern part of Missouri, and now in the collection of 

S. A. Miller. 

BATOCRINUS SCITULUS Nn. Sp. 

Plate I, Fig. 10, azygous side; Fig. 11, opposite view. 

Species medium size, biturbinate. Calyx obconoidal, about one- 

fourth wider than high. No radial ridges. Plates very slightly con- 

vex except the first primary radials and first azygous plate, each of 

which bears a central node. Ambulacral openings directed a little 

above a horizontal line. No ovarian pores discovered, 
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Basals form a round cup about twice as wide as high. It bears a 

well-defined band, and has an hemispherical depression for the 

attachment of the column. First primary radials large, a little 

longer than wide, three hexagonal, two heptagonal. Second and 

third primary radials together not as large as the first. Second 

primary radials quadrangular, about twice as wide as long. Third 

primary radials very little larger than the second, one heptagonal, 

two hexagonal, two pentagonal, axillary, and, in the ray opposite the 

azygous area, bears upon each upper sloping side two secondary 

radials, which gives to this ray two arms. In each of the other rays 

the third primary radial bears, upon each upper sloping side, a sin- 

gle secondary radial, which is comparatively large, axillary and 

bears upon each upper sloping side a single tertiary radial, except, 

in the ray adjoining the azygous area, where there are two tertiary 

radials, which gives to each of four rays four arms. There are, there- 

fore, eighteen ambulacral openings to the vault, in this species. 

The arm formula is 4+4+2+44-4. There is a small intercalated 

plate above the third primary radial, in the ray on the right of the 

azygous area, in the specimen illustrated. It is this intercalated 

plate that makes the third primary radial heptagonal. We suppose 

this feature to be abnormal, and, therefore, not of specific import- 

ance. 

There are two plates, in each regular interradial area, one large, 

the other small and cut off from all connection with the vault by the 

union of the radials above. In the azygous area there are eight 

plates. The first one is in line with the first primary radials and of 

about the same size. It is followed, in the second range, by three 

plates, and above these there are four smaller ones that are cut off 

from any connection with the plates of the vault by the union of the 

second tertiary radials above them. 

The vault is nearly as large as the calyx and bears a very large 

central proboscis. It is covered by numerous slightly convex 

polygonal plates. 

This species has its affinities with B. affinis, which is a twelve 

armed species, 6. approximatus, a thirteen armed species, Bb. ver- 

neuilianus, a fourteen armed species, B. variabilis, a fifteen armed 

species, B. cognatus, a sixteen armed species, and B. consanguineus, 

a twenty armed species. It will be distinguished from these species 

by the arm formula and eighteen ambulacral openings to the vault. 
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Found by R. A. Blair, in the Burlington Group, near Sharon, in 

the southwest part of Missouri, and now in the collection of S. A. 

Miller. 

BATOCRINUS SENEX, Nn. Sp. 

Plate I, Fig. 12, azygous side; Fig. 13, opposite view of same speci- 

men; Fig. 14, summit view of another specimen. — 

Species below medium size; bifurbinate. Calyx obconoidal, most 

rapidly spreading at the arms, more than one and a half times as 

wide as high. No radial ridges, but depressed at the upper part of the 

interradial areas leaving the radial series projecting at the bases of 

the arms. Plates smooth, the larger ones slightly convex. Ambu- 

lacral openings not visible in a basal view, but conspicuous in a sum- 

mit view. An ovarian pore on each side of the radial series oppo- 

site the azygous area, others not discovered. 

Basals form a low expanding cup nearly four times as wile as 

high and having an hemispherical depression below, for the attach- 

ment of the column, which has a diameter equal to the truncated 

end of the calyx. No basal rim. First primary radials large, nearly 

as long as wide, three hexagonal, two heptagonal. Second primary 

radials quadrangular, two or three times as wide as long, and _ less 

than half as large as the first. Third primary radials about half as 

large as the first, the two adjoining the azygous area hexagonal, the 

other three pentagonal, and in the ray opposite the azygous area 

supports on each upper sloping side two secondary radials, which 

gives to this ray two arms. In each of the lateral rays the third 

primary radial bears upon one upper sloping side three secondary ra- 

dials and upon the other two secondary radials, the last being axil- 

lary and supporting, on each upper sloping side, a single tertiary 

radial, which gives to each of these rays three arms. In the ray on 

each side of the azygous area, the third primary radial bears upon 

the distal side three secondary radials and upon the proximal side 

two secondary radials, the last being axillary and bearing, upon one 

upper side, a single tertiary radial, and upon the other two tertiary 

radials, which gives to each of these rays three arms. There are, 

therefore, fourteen arms in this species. The arm formula is 3-+-3-} 

2+3-+43. , 

In each of three regular interradial areas, there are three plates, 

one in the first range and two elongated plates in the second range, 

one of which connects with a plate belonging to the vault. In the 
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other regular area there are four plates, one in the first range, two in 

the second and one in the third, which unites with the plates of the 

vault. In the azygous area there are seven plates. The first one is 

in line with the first primary radials and about the same size. It is 

followed by three plates in the second range and three in the third 

range, the middle one of which connects with the plates of the vault. 

The vault is conical and bears a large central proboscis. It is 

covered with numerous convex polygonal plates. 

This species, no doubt, has some affinity with B. verneuilianus, 

but not much with any other fourteen-armed species. In general 

appearance it does not bear much resemblance to B. verneuilianus, 

because the form and proportion of the plates are so different; be- 

side the interradial areas and number of interradial plates are dif- 

ferent and the number of secondary and tertiary radials do not 

agree, though each has fourteen ambulacral openings to the vault. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 

Southwest Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS RELIQUUS, Nn. Sp. 

Plate I, Fig. 15, basal view; Fig. 16, azygous side; Fig. 17, sum- 

mit view. 

Species below medium size, biturbinate or somewhat wheel-shaped. 

Calyx very rapidly spreading at the arms, where it is more than 

twice as wide as high. No radial ridges, but the radial series are 

somewhat lobed and project at the margin so as to notch the cir- 

cumference at the interradial parts. Plates finely granular, the 

larger ones slightly convex. Ambulacral openings directed hori- 

zontally and not visible in a basal view. No ovarian pores discovered. 

Basals form a very short rapidly expanding cup four times as wide 

as high. No basal rim. First primary radials larger than the sec- 

ond and third together, three hexagonal, two heptagonal. Second 

primary radials quadrangular, two or three times as wide as long. 

Third primary radials a little larger than the second; each one of 

them is hexagonal, axillary, and in each of the lateral rays and in 

the ray opposite the azygous area support, on each upper sloping 

side, two secondary radials, which gives to each of these three 

rays two arms. In the ray on each side of the azygous area 

the third primary radial supports, on the distal side, two secondary 

radials, and on one of the proximal sides two secondary radials, the 
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last being axillary and supporting on each upper side a tertiary 

radial, and on the other proximal side one secondary radial, which is 

axillary, and supports on each upper side a tertiary radial, which 

gives to each of these two rays three arms. There are, therefore, 
| 

twelve arms in this species. The arm formula is 3-+-2+2+-2-+3. 

In each of three regular interradial areas there are three plates— 

one in the first range and two in the second, both of which connect 

vith the plates of the vault; in the other area there are four plates, 

two of which connect with the plates of the vault. In the azygous 

area there are seven plates. The first is in line with the first primary 

radials and fully as large as either of them. It is followed by three 

plates in the second range, the middle one of which connects with 

the plates of the vault. On the left of the upper part of this elon- 

gated plate there is one plate that connects with the vault, and on 

the right there are two plates, one of which connects with the vault. 

There are, therefore, three azygous plates, in a wide area, that con- 

nect with the vault. 

The vault is pyramidal, by reason of being depressed in the in- 

terradial areas, and bears a large central proboscis. It is covered 

with convex, polygonal plates. 

This species is so distinct from all other twelve-armed species, in 

general appearance as well as in the general structure, that no com- 

parison is necessary. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 

Southwest Missouri, arid now in the collection of S. A. Miller. 

BATOCRINUS RUSTICELLUS, hi. sp. 

Plate I, Fig. 18, basal view; Fig. 19, same, magnified two diam- 

eters; Big. 20, azygous side; Hig. 21, summit view. 

We have three specimens of this species, one of which is twice as 

large as the one illustrated. The species, may, therefore, be said to 

be medium or slightly below medium in size, biturbinate or some- 

what wheel-shaped, the larger specimen more wheel-shaped than the 

one illustrated. Calyx very rapidly spreading at the arms: where it 

is from two to two and a half times as wide as high. No radial 

ridges, but the radial series are slightly lobed and project at the 

margin so as to notch the circumference at the interradial spaces. 

Plates plane and finely granular. Ambulacral openings not visible 

in a basal view, but may be seen in a summit view. One ovarian 
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pore on each side of each radial series may be plainly seen in the 

larger specimen, but only part of them can be seen in the specimen 

illustrated. 

_ Basals form a short round disc, having an hemispherical depres- 

sion for the attachment of the column. First primary radials as 

large as the second and third together, wider than long, three 

hexagonal, two heptagonal. Second primary radials quadrangular, 

two or two and a half times as wide as long. Third primary radia!s 

larger that the second, two hexagonal, three pentagonal, axillary, 

and in the ray opposite the azygous area supports, on each upper 

sloping side, three secondary radials, which gives to this ray two 

arms. In one lateral ray the third radial bears two secondary radials 

on each upper side, and in the other only one, the last being axillary 

and supporting upon each upper side two tertiary radials, which 

gives to each of these rays four arms. In the ray on each side of 

the azygous area the third primary radial supports, on the distal 

side, three secondary radials, and on one of the proximal sides one 

axillary secondary radial, which bears on each side two tertiary 

radials and on the other proximal side two secondary radials, the 

last being axillary and supporting on each upper side two tertiary 

radials, which gives to each of these rays three arms. There are, 

therefore, sixteen ambulacral openings to the vault in this species. 

The arm formula is 3-++-4+2+4-3. 

There are three plates in each regular interradial area, one, fol- 

lowed by two, which are cut off from all connection with the vault 

by the union of the radials above them. There are only four plates 

in the azygous area. The first one is in line with the first primary 

radials and about the same size. It is followed by three plates, the 

middle one being quite large, but cut off from the vault by the union 

of the tertiary radials above it. 

The vault is nearly as large as the calyx and bears a small central 

proboscis. It is covered with convex. polygonal plates and is slightly 

lobed over the ambulacral canals. 

It is a marked species in its general appearance and need not be 

compared with any other sixteen-armed species to distinguish it. 

Found by R. A. Blair. in the Burlington group, near Sharon, in 

Southwestern Missouri, and now in the collection of S, A. Miller. 
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BATOCRINUS RESERVATUS, Nn. Sp. 

Plate 1, Fig. 22, basal view magnified two diameters; Fig. 23, same 
~ 

natural size; Fig. 24, azygous side; Fig. 25, sumnut view. 

Species below medium size, biturbinate, wheel-shaped. Calyx 

very rapidly spreading at the arms, where it is twice as wide as high. 

No radial ridges, but the radial series are lobed and project at the 

margin so as to notch the circumference at the interradial spaces. 

Plates plane and smooth, or finely granular. Ambulacral openings 

directed upward and not visible in a basal view, but fully exposed in 

a summit view. An ovarian pore may be seen on each side of each 

radial series, the opening is through the last radial and is small so as 

not to be very distinct. 

Basals form a short, round, expanding cup, twice as wide as_ high, 

and having an hemispherical depression for the attachment of the 

column. First primary radials as large as the second and third to- 

gether, wider than long, three hexagonal, two heptagonal. Second 

primary radials, quadrangular, about twice as wide as long. Third 

primary radials a little larger than the second, three hexagonal, two 

pentagonal, axillary, and, in the ray opposite the azygous area, sup- 

ports, on each upper sloping side, three secondary radials, which 

gives to this ray two arms. In one of the lateral rays, the third 

primary radial supports, on each upper side, two secondary radials, 

the last ones axillary and supporting, on the distal sides, two tertiary 

radials, and, on the proximal sides, one, which gives to this ray four 

arms. In the other lateral ray, there are three secondary radials on 

one side, and two on the other, the last one being axillary and sup- 

porting, on each side, two tertiary radials, which gives to this ray 

three arms. In the ray, on each side of the azygous area, the third 

primary radial bears, upon each distal side, three secondary radials, 

and, upon each proximal side, two secondary radials, the last being 

axillary and supporting on each upper side, two tertiary radials, 

which gives to each of these rays three arms. There are, therefore, 

fifteen arms in this species. The arm formula is 3--4-2+38-+3. 

In each regular interradial area there are three plates—one in the 

first range, followed by two elongated plates in the second range 

that unite with the plates of the vault. In the azygous area there 

are four plates. The first one is in line with the first primary radials 

—4 
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and about the same size. It is followed by three large plates, the 

middle one of which is much elongated and unites with the plates of 

the vault. 

Vault pyramidal by reason of the depressed interradial areas, 

nearly as large as the calyx, and bears acentral proboscis. It is 

covered by convex, polygonal plates. 

This species bears little or no resemblance to any other fifteen- 

armed species. When compared with Bb. rusticellus above de- 

scribed, it will be seen that it bears sixteen arms and that neither 

the azygous area nor any of the interradial areas connect with the 

vault, while this species bears fifteen arms and all the areas are 

widely connected with the vault. A close inspection shows a differ- 

ence in structure in nearly all respects. Like differences will be 

found when compared with other species. 

Found by the veteran collector, R. A. Blair, to whom science is so 

much indebted for unremitting labor, in the Burlington Group, near 

Sharon, in the Southwestern part of Missouri, and now in the col- 

lection of S. A. Miller. 

BATOCRINUS ROTULIFORMIS, Nn. Sp. 

Plate I, Fig. 26, basal view magnified two diameters; Fig. 27, same 

natural size. Plate II, Fig. 1, azygous view; 

Fig. 2, sumnut view. 

Species below medium size, biturbinate, wheel-shaped. Calyx 

curving outward from the base to the arms, more than twice as wide 

as high. No radial ridges, but the radial series are lobed and pro- 

ject at the margin soas to notch the circumference at the inter- 

radial spaces. Plates convex and finely granular. Ambulacral 

openings directed slightly above an horizontal line, not visible in a 

basal view, but may be seen ina summit view. No ovarian pores de- 

tected, and probably they open through the first arm plate. 

“Basals form a short hexagonal disc five times as wide as_ high, 

notched at the sutures, and having an hemispherical depression 

for the attachment of the column. First primary radials not as 

large as the second and third together, about twice as wide as long, 

three hexagonal and two heptagonal. Second primary radials 

quadrangular, from three to five times as wide as long. Third 

primary radials about one half larger than the second, four hexa- 

gonal, one heptagonal, axillary, and the ray opposite the azygous 



27 

area :upports, on each upper sloping side, three secondary ralials, 

which gives to this ray two arms. In each of the lateral rays and 

in the ray on the right of the azygous area the third primary radial 

supports, upon one upper side, three secondary radials and upon the 

other two, the last one being axillary and supporting, on each upper 

side, two tertiary radials, which gives ‘to each “of these rays three 

arms. In the ray on the left of the azygous area the third primary 

radial bears, upon each upper sloping side, two sécondary radials, 

the last being axillary and supporting, on each upper sloping side, 

two tertiary radials, which gives to this ray four arms. There are, 

therefore, fifteen arms in this species. The farm formula is 3-+-3+-2 

Se gee 95 
In each regular interradial area, there are three plates, one in the 

first range followed by two elongated plates, in the second range, 

that unite with the plates of the vault. In the azygous area there 

are seven plates. ‘The first one is in line with the first primary ra- 

dials and about the same size. It is followel by three plates, in the 

second range, and these by three plates, in the third range, all three 

of which unite with the plates of the vault. 

Vault pyramidal by reason of the depressed interradial areas, 

larger than the calyx, and bears a large central proboscis. It is 

covered by large convex, polygonal plates. 

This species is most nearly related to B. reservatus, above de- 

scribed, from which it is distinguished, by the hexagonal disc, form- 

ed by the basal plates, instead of a round expanding cup; by the 

azygous area, which has seven plates, three of which unite with the 

plates of the vault, instead of four plates, only one of which con- 

nects with the vault; by the larger vault which is covered with 

larger and more convex plates; and by the arm formula which is 

Boo. 24-3) 4,,instead of 38- 4 2° 3 3. There are minor differ- 

ences as may be seen by comparing the descriptions. It need not 

be compared with any other species. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 

southwestern Missouri, and now in the collection of S. A. Miller. 
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BATOCRINUS (?) RUSTICUS, n. sp. 

Plate II, Fig. 8, basal view magnified two diameters; Fig. 4, same 

natural size; Fig. 5, azygous side; Fig. 6, summit view. 

Species rather below medium size, calyx and vault somewhat equal 

and together somewhat lenticular. Ambulacral openings directed 

horizontally and not visible in either a basal or summit view. Calyx 

very rapidly spreading from the basal disc, slightly depressed in the 

interradial areas, and lobed over the radial series. No radial ridges, 

but the radial series project so as to notch the circumference at the 

interradial spaces. Ovarian pores not discovered. 

Basal plates very short and form a hexagonal disc bearing a con- 

cave depression for.the attachment of the column. First primary 

radials larger than the second and third together, wider than long, 

three hexagonal, two heptagonal. Second primary radials quadran- 

gular, from four to six times as wide as long. Third primary radials 

a little larger than the second, pentagonal, axillary, and the ray 

opposite the azygous area, supports, on each upper sloping side, 

three secondary radials, which gives to this ray two arms. In each 

of the other four arms, the third primary radial supports, on each 

upper sloping side, two secondary radials, the last being axillary 

and supporting, on each upper sloping side, two tertiary radials, 

which gives to each of these rays four arms. There are, therefore, 

eighteen ambulacral openings to the vault, in this species. The 

arm formulais4 4 2 4 4. 

There are three plates in each regular interradial area, one in the 

first range, followed by two narrow elongated plates, in the second 

range, that unite with the plates of the vault. In the azygous area 

there are six plates. The first is in line with the first primary ra- 

dials and narrower and smaller than either of them. It is followed by 

three plates, in the second range, and two in the third range, that 

unite with the plates of the vault. 

Vault convex and bears a rather large, convex, central plate, sur- 

rounded by seven plates, three of which adjoin the small plates that 

surround the azygous orifice. The plates over the ambulacral canals 

are large and tumid, those in the interradial areas smaller and less 

convex. ‘The azygous orifice is small, somewhat elevated, and sub- 

central. 
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In the subpentagonal outline of the calyx, short form, and in the 

character of the vault this species allies itself with Agaricocr- 

nus; but in the plates of the calyx, and in their arrangement, it is a 

true Batocrinus. If the arms were preserved, we might be disposed 

to refer it to Agaricocrinus, notwithstanding the plates and form of 

the calyx. We have referred it to Batocrinus with doubt. If there 

has ever been a link discovered that connects Batocrinus with 

Agaricocrinus, by any chain of development, itis to be found, in 

this species. All authors who lay stress upon the characters of the 

vault will unhesitatingly refer this species to Agaricocrinus. But 

no eighteen armed Agaricocrinus has ever been found, in the Burl- 

ington Group, and only one in the Keokuk, and it is a pronounced 

Agaricocrinus. Typical Agaricocrinus appear in the Chouteau 

with ten and twelve arms and they are quite as early as any Batocri- 

nus. Batocrinus with eighteen and more arms are common in the 

Burlington. This cannot be the species through which Batocrinus 

developed into Agaricocrinus, nor through which Agaricocrinus de- 

veloped into Batocrinus, because it is not found in rocks early 

enough for such transition. It is only indicative of an apparent 

affinity, when both genera were in the mature state of their exist- 

ence. The stratigraphical position with the eighteen armed struct- 

ure is in favor of classifying it with Batocrinus. 

Found in the Burlington Group, by R. A. Blair, near Sharon, in 

southwestern Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS DOUGLASSI, n. sp. 

Plate LI, Fig. 26, view opposite the azygous area. 

Species medium size, biturbinate. Calyx obconoidal, about twice 

as wide as high. Radial ridges rounded, and all the plates radiately 

sculptured. Truncated only the diameter of the column. 

Basals form a very short hexagonal disc. First primary radials 

much wider than long, three hexagonal, two heptagonal. Second 

primary radials about half as large as the first, and about half as 

long as wide, quadrangular. Third primary radials larger than the 

second, pentagonal, axillary, and support on each upper sloping side 

a single secondary radial which is axillary, and, upon the distal sides, 

support four tertiary radials, before the arms become free; upon each 

proximal side there is a single tertiary radial, which is axillary and 

supports three quaternary radials before the arm becomes free. 
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There are, therefore, six arms in each of the three rays preserved, in 

our specimen. The ray on each side of the azygous area is injured, 

but, we think, from appearances, we can safely call this a_ thirty 

armed species. After the arms become free they are composed of a 

double series of interlocking plates. 

The first regular interradial is very large and it is followed by 

-either one or two small plates which are cut off from all connection 

with the vault by the union of the tertiary radials above. The azy- 

gous plates cannot be determined in our specimen. 

The vault is conical but smaller than the calyx and bears a_ long, 

central proboscis. which is broken off at the top of the specimen 

illustrated. 

This is a marked species, and, if we were to guess at the age of 

the rocks from which it came, from an examination of the single 

specimen, we would be inclined to say the Keokuk Group. But 

some of the associated fossils figured and described, in this Bulletin 

and Bulletin No. 10, have the aspect of Burlington fossils. Some of 

the Government publications have called the rocks Carboniferous, 

but no such fossils were ever found in the Carboniferous rocks im 

any part of the world. When we described the forms in Bulletin No. 

10, we had no hesitation in saying they came from the Subcarboni- 

ferous and we can now be certain that they are from the lower half 

of the Subcarboniferous. It is probable that all the fossils we have 

examined are not from the same layers and some may belong to the 

Burlington and others to the lower part of the Keokuk Group. 

At present we are inclined to refer them to the Upper Burlington or 

Lower Keokuk, because none of them are from rocks lower than the 

Burlington or higher than the Keokuk, and we do not know whether 

they are or are not from rocks of the same geological age. 

Found by Earl Douglass, in whose honor we have proposed the 

specific name, on Bridger Mountains, near Bozeman, Montana, and 

now in the collection of S. A. Miller. 

DORYCRINUS SUBOVIFORMIS, Nn. Sp. 

Plate II, Fig. 7, azygous side; Fig. 8, opposite mew; Fig. 9, sum- 
. mit view. 

Species medium size, calyx and vault together subovate. Calyx 

urn-shaped, narrowly rounded below. No radial ridges, -but the 

radial series project moderately at the arm bases, so as to notch the 

circumference at the interradial spaces. Ambulacral openings 
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directed upward, so as to be wholly visible in a summit view, but can- 

not be seen in a basal view. Plates plane and smooth. No ovarian 

pores discovered, though our specimens are in a fine state of preser- 

vation. 

Basal plates form a rounded expanding cup with a small concave 

depression for the attachment of the column. First primary radials 

large, as long as wide, three hexagonal, two heptagonal. Second 

primary radials hexagonal, about as long as wide, and having the 

appearance of the second primary radials in Actinocrinus. Third 

primary radials smaller than the second, the two adjoing the azygous 

area hexagonal, the other three heptagonal, and in the ray opposite 

the azygous area, bears, on each upper sloping side, two secondary 

radials, which gives to this ray two arms. In each of the other rays, 

the third primary radial supports, on each upper side, two secondary 

radials, the last ones being axillary and bearing, on each upper 

sloping side, a small tertiary radial, which gives to each of these rays 

four arms or four small ambulacral openings to the vault. There 

are, therefore, eighteen arms in this species. The arm formula is 

4-44-2444, 

In each regular interradial area, there are seven plates, one in the 

first range, two in the second, two in the third and two in the fourth, 

that separate the arms, and unite with the plates of the vault. The 

azygous area is very large and contains eighteen plates. The first 

one is in line with the first primary radials and of about the same 

size. It is followed by three, in the second range, five in the third 

range, five in the fourth range, and four in the fifth range, that con- 

nect with the plates of the vault. One of the plates in the last range 

appears as a small intercalated plate. 

The vault is rounded or subhemispherical and perfectly smooth. 

There is a large plate at the summit which is surrounded by seven 

somewhat smaller plates, though unequal in size. These are sur- 

rounded by two ranges of smaller plates and a few intercalated ones. 

There is asmall azygous orifice directed horizontally, at the lower 

part of one of the plates, in the range of seven, that surrounds the 

central plate. 

This is a very peculiar species, partaking of some of the characters 

of Actinocrinus and some of the characters of Dorycrinus and is 

referred to the latter, because its affinities seem to be stronger in 

that direction, notwithstanding its smooth vault, than they are with 

the former. We have two other specimens, which seem to agree 
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with this species, though they are pressed somewhat out of shape, 

except in one particular. They have three ambulacral openings to 

the vault, in the ray opposite the azygous area, which gives to each 

nineteen arms. Ina better state of preservation they might show 

other differences, and may belong to another closely related species. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 

southwestern Missouri, and now in the collection of S. A. Miller. 

STEGANOCRINUS SHARONENSIS, Ni. Sp. 

Plate I, fig, 10, azygous side; fig. 11, opposite view; fig. 12, vault. 

Species small. Calyx obpyramidal, rather broadly truncated, pen- 

tagonal as seen from below or above. Plates thick, nodose, pyram- 

idal. Column large, canal small. 

Basals form a short, hexagonal cup, deeply notched at the sutures. 

Plates below somewhat cuneiform. First primary radials rather 

large, nodose, wider than long, three hexagonal, two heptagonal. 

Second primary radials about two-thirds as large as the first, sculp- 

tured in lke manner, wider than long, hexagonal. Third primary 

radials smaller than the second, pentagonal, axillary and support on 

each upper sloping side a single secondary radial which is axillary, 

and beyond which the plates are not preserved in our specimens. 

There do not appear to be more than ten openings to the vault, but 

they are large and the axillary plates show twenty arms. 

The interradial areas all graduate up into the vault and over -the 

ambulacral channels so as to leave no dividing line between the vault 

and calyx. The regular interradial areas are not uniform. The first 

plate is followed in each area by two smaller plates in the second 

range. In each of two areas there are two plates in the third range, 

and in the other areas three plates, and these separate the arms and 

unite with plates that may be regarded as vault plates. In the azygous 

area the first plate is in line with the first primary radials and about 

the same size. It is followed by two plates in the second range, 

three in the third range, three in the fourth range, and three in the 

fifth range, that separate the arms. 

The vault is only slightly convex and only moderately elevated 

over the ambulacral canals and bears asubcentral proboscis. It is 

covered with convex and nodose polygonal plates. 



This species might be referred to Actinocrinius, as it is about on 

the dividing line between that genus and Sleganocrinus. The posi- 

tion of the plates preserved indicates that the arms were rigid and 

directed horizontally, and it is for that reason alone that we refer it 

to the latter genus. 

Found by R. A. Blair in the Burlington Group, near Sharon, in 

southwestern Missouri, and now in the collection of S. A. Miller, 

STEGANOCRINUS ALBERSI, n. Sp. 

Plate I, fig. 13, azygous side, fig. 14, opposite view, fig. 15, summat 

view, fig. 16, basal view. 

Species medium or below medium size. Calyx obpyramidal, mod- 

erately truncated, pentagonal as seen from above or below. Plates 

thick, radiately sculptured, and the larger ones bear central nodes. 

Basals form a short, sculptured, hexagonal cup, notched at the 

sutures and having an hemispherical depression for the attachment 

of the column. First primary radials very large, about as wide as 

long, three hexagonal, two heptagonal.. Second primary radials less 

than half as large as the first, rather wider than long, hexagonal. 

Third primary radials smaller than the second, pentagonal, axillary, 

and support on each upper sloping side a single secondary radial, 

which is axillary, and beyond which the plates are not preserved in 

our specimen. There are twenty ambulacral openings to the vault. 

The interradial areas all graduate up into the vault and over the 

ambulacral channels so as to leave no dividing line between the vault 

and the calyx. The regular interradial areas are not uniform. The 

first plate is followed, in each area, by two plates in the second range, 

which connect with the plates covering the sides of the ambulacral 

channels and with the plates of the vault. In the azygous area the 

first plate is in line with the first primary radials, but somewhat 

smaller, It is followed by two plates in the second range and these 

by four in the third range that unite with the plates of the vault and 

those covering the ambulacral channels. 

The vault is only slightly convex and bears a central proboscis. 

It is covered with convex and nodose polygonal plates. 

This species is distinguished from S. sharonensis by the character 

of the surface ornamentation, by having proportionally larger plates 

and fewer plates in the azygous and regular interradial areas. It is 

very clearly a true Steganocrinus, 
=o 
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Found in the Burlington Group, at Burlington, Iowa, and now in 

the collection of A. Albers, in whose honor we have proposed the 

specific name. 

STEGANOCRINUS GRIFFITHI, 0. sp. 

Plate II, Fig. 17, azygous side; Fig. 18, opposite view; Fig. 19, 

basal view; Fig. 20, summit view. 

Species small. Calyx obpyramidal, broadly truncated, pentagonal 

as seen from above or below. Plates nodose, pyramidal. 

Basals form a short, hexagonal cup, deeply notched at the sutures. 

First primary radials large, nodose, pyramidal, wider than long, three 

hexagonal, two heptagonal. Second primary radials about half as 

large as the first, wider than long, hexagonal. Third primary radials 

smaller than the second, pentagonal, axillary, and beyond these plates 

our specimen is not preserved. Ten ambulacral openings penetrate 

the vault. 

The interradial areas all graduate up into the vault and over the 

ambulacral channels so as to leave no dividing line between the vault 

and calyx. The first regular interradial is followed by two plates 

that unite with two plates that belong to the vault and two that cover 

part of the ambulacral canals. In the azygous area, the first plate is 

in line with the first primary radials, but somewhat smaller. It is 

followed by two plates in the second range and three in the third that 

unite with the plates of the vault and those covering part of the 

ambulacral channels. 

The vault is only slightly convex and bears a central proboscis. 

It is covered with rather large convex plates. 

This ‘species most resembles S. sharonensis, from which it is dis- 

tinguished by the character of the ornamentation, by the form of the 

basal plates, and by having a less number of plates in the interradial 

areas and upon the vault. The vaults are so different that the two 

species will not be taken for each other. 

Found in the Burlington Group, at Bariaion Iowa, by Dr. H. 

G. Griffith, formerly of that place, but now residing in Philadelphia. 

We take pleasure in dedicating this species to the learned doctor and 

naturalist who discovered it. It is now in the collection of Mr. A. 

Albers. 
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STEGANOCRINUS BLAIRI, n. sp. 

Plate II, Fig, 21, view opposite the azygous side, all the arms, ex- 

cept one, broken off at the calyx; Fig. 22, basal view, 

part of the sutures destroyed. | 

Species medium size. Calyx urn-shaped, transverse section sub- 

pentagonal. Plates thick, radiately sculptured, the larger ones hay- 

ing a small central node. 

Basals form a subhexagonal, sculptured disc four or five times as 

wide as high. First primary radials a little wider than long, three 

hexagonal, two heptagonal. Second primary radials only a little 

smaller than the first, hexagonal. Third primary radials a little 

smaller than the second, pentagonal, axillary, and support on each 

upper sloping side a single secondary radial, which is axillary, and 

supports on each upper sloping side tertiary radials. ‘T'wo tertiary 

radials are preserved in our specimen and there is a small plate rest- 

ing in the angle between the two secondary radials that separates the 

first proximal tertiary radials. This species has at least twenty am- 

bulacral openings to the vault. 

The first regular interradial in each area is fcllowed by a range of 

plates, two of which are directly above it and unite with the plates of 

the vault, and upon each side of these the plates are continued out 

upon the side of the radial series and cover part of the ambulacral 

channel. In the azygous area, the first plate is in line with the first 

primary radials and about the same size. It is followed by two plates 

in the second range, above which there are three plates that unite 

with the plates of the vault and upon each side of these the plates 

are continued out upon the side of the radial series and cover part of 

the ambulacral channel. 

The vault is highly convex, much elevated over the ambulacral 

canals, and bears a large central proboscis. It is covered by convex 

and nodose, polygonal plates. 

This species is a true Sfeganocrinus and very readily distinguished 

from all that have been heretofore described. 

Found by R. A. Blair, in whose honor we have proposed the spe- 

cific name, in the Burlington Group, near Sharon, in Southwestern 

Missouri, and now in the collection of S. A. Miller. 
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ACTINOCRINUS SENECTUS, N. Sp. 

Plate Il, Fig. 23, azygous side; Fig. 24, opposite view; Fig. 25, 

summit. 

Species medium size. Calyx obpyramidal, truncated only the 

diameter of the column, transverse section subpentagonal. Radial 

ridges sharply angular, interradial plates convex. Diameter about 

one fourth more than the height, column round. 

Basals form a round cup about three times as wide as high. First 

primary radials large, about as long as wide, three hexagonal, two 

heptagonal. Second primary radials rather less than half as large as 

the first, wider than long, hexagonal. Third primary radials smaller 

than the second, about twice as wide as long, pentagonal, axillary; 

and bear upon each upper sloping side a single secondary radial. 

The secondary radials are thick strong plates and stand out from the 

calyx. There are ten ambulacral openings to the vault. Arms un- 

known. 

The interradial areas connect with the vault, and the plates gradu- 

ate into each other. They are not uniform, and the plates vary in 

the regular areas from five to seven. In one area, there is one plate 

followed by two, in the second range, and two in the third range, in 

another area, there are three plates in the second range, and above 

which there are three more. The azygous area is very large and con- 

tains fifteen large plates. The first one is in line with the first pri- 

mary radials and somewhat smaller than either of them. It is fol- 

lowed by two plates in the second range, three in the third range, 

and five in the fourth range, above which there are four plates that 

may be classed in this area, though they interlock with those belong- 

ing to the vault. 

The vault is depressed convex and covered with a few very large 

tumid plates. The central plate is large and surrounded by seven 

large plates. The azygous orifice is outside of the circle of seven 

plates. The plates over the ambulacral channels are large and those 

in the slightly concave interradial areas smaller. | 

The species is congeneric with Actinocrinus chouteauensis, and 

neither of them are typical Actinocrinus. The calyx is that of an 

Actinocrinus, and the vault is more like that of an Agaricocrinus. 

Under these circumstances, we think they should be referred to 

Actinocrinus, as the differences are not sufficient to cause them to be 

referred to a new genus. ‘They do not belong to Physetocrinus even 
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if that genus is worth retaining, which may be doubtful. They have no 

resemblance to Amphoracrinus, which is a genus having a quadran- 

gular second primary radial, which allies the calyx to Batocrinus, 

and which has a ponderous high vault and large proboscis. No true 

Amphoracrinus, as represented by the type, A. qilbertsoni, or the 

allied species, A. atlas, has ever been found in America, and probably 

all American species that have been referred to Amphoracrinus belong 

to Actinocrinus. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, Mis- 

souri, and now in the collection of S. A. Miller. 

Famity DOLATOCRINID A. 

DOLATOCRINUS NEGLECTUS, nh. Sp. 

Plate 11, Fig.27, basal view; Fig. 28, summit; Mig. 29, side view. 

Species full medium size. Calyx low, basin shaped, a little more 

than three times as wide as high, broadly and deeply concave below, 

the depression including the second radials, and having a deep 

funnel-shaped columnar pit which is bounded by a pentagonal rim. 

The angles of the pentagon unite with the radial ridges, and the fun- 

nel within the rim is smooth or without ornamentation and extends 

as high as the top of the calyx. Radial ridges within the concavity, 

angular elevations, but above, they are broken into elongated angu- 

lar nodes by the sutures between the plates. The surface of the in- 

terradial areas is radiately sculptured from a central pit, instead of 

from a central node; and other parts of the calyx are irregularly 

sculptured. Column round and attached at the bottom of the funnel- 

shaped columnar pit. 

Basals form a round cup deeply inserted in the calyx where they 

rise as high as the top of the calyx. The mouth of the cup is about 

one-third wider than the diameter of the column. First primary 

radials as long as wide, smooth below the pentagonal rim and sculp- 

tured above it. Second primary radials twice as wide as long, quad- 

rangular. Third primary radials larger than the second, pentagonal 

axillary, and, in each of four of the rays, bears upon one upper slop- 

ing side four secondary radials, and upon the other a single sec- 

ondary radial which is axillary and supports on each upper side 

three tertiary radials, which arrangement gives to each of these rays 

three arms. In the other ray, the third primary radial bears upon 
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each upper sloping side a single secondary radial which is axillary, 

and one of them bears upon each upper sloping side three tertiary 

radials and the other bears upon one sloping side three tertiary radials 

and upon the other, two, the last of which is axillary and bears upon. 

each upper side two quaternary radials, which gives to this ray five 

arms. There are, therefore, seventeen arms in this species. The 

arm formula ista-so” 3 3! le. 

There seem to be only two interradials in each area. The first is 

medium, in size, for species, in this genus, and the second is smaller 

and cut off from connection with the vault by a union of the radial 

plates. Or, at least, we cannot find any sutures for the small plates 

that usually unite these areas with the vault. The azygous area is 

substantially like the other areas. 

The vault is highly convex and bears a short subcen tral proboscis. 

The vault is covered by a few large, plane plates. There are two 

elongated, curved, ovarian apertures in each interradial area, and 

two within each radial series which gives to this species twenty 
ovarian apertures 

This species most resembles D. hammelli, from which it is 

distinguished by having seventeen instead of sixteen arms. It has 

also an increased number of tertiary plates as well as the quaternary 

plates. The interradial areas are connected with the vault by two 

plates in that species, which do not, as it appears, exist in this 

species. There are other minor differences. 

Found by Geo. K. Greene in the Hamilton Group near Charles- 

town, Indiana, and now in the collection of Wm. F. E. Gurley. 

STEREOCRINUS INDIANENSIS Nn. sp. 

Plate ITI, Wig. 13, mew of a calyx showing all the plates ; Fig. 

14, lateral view, showing height of calyx; Fig. 15, view 

of a silicified specimen in the usual condition. 

Species small. Calyx flat with the exception of raised, rounded, 

radial ridges. The surface of the plates is delicately sculptured. 

The basal plates are small, and form a small, more or less, conical 

elevation in the interior. The first primary radials are about twice 

as large as the second. The second are axillary and support on each 

upper sloping side a series of secondary radials. As many as five 

secondary radials are preserved in some of the rays. There is no 

other bifurcation of a ray. There are, therefore, only ten arms in 

this species. The first regular interradial plate is elongated and has 
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ten sides. It is followed by two elongated plates in the second 

range, beyond which we have been unable to see the sutures. In the 

inter-secondary areas one plate is followed by two in the second 

range, and those by three in the third range, beyond which. silici- 

fication has destroyed the sutures in our specimens. | 

The vault is low, but our specimens are not preserved to throw any 

light upon it. 7 

The greater number of specimens are found silicified, and it is 

rare to find the crinoidal structure exposed. It is a remarkable spe- 

cies and bears little or no resemblance to the type species. Indeed 

no one would suspect that they could belong to the same genus, 

without having compared them with the generic formula. The two 

primary radials in each species alone ally them with each other. 

Found by Geo. K. Greene in the Hamilton Group, near Charles- 

town, Indiana, and now in the collection of Wm. F. E. Gurley. 

FAMILY RHODOCRINID XE. 

RHODOCRINUS DOUGLASSI, ni. Sp. 

Plate ITT, Fig. 1, azygous area on the left. 

Species medium or above medium size. Calyx bowl-shaped, or 

subeylindrical, radial ridges not defined. Plates sculptured and 

more or less pyramindal. Basal cavity deep. Column medium size, 

round, and composed of plates of equal length. 

Basals form a cone, within the calyx, into which the end of the 

column is inserted. Subradials slightly larger than the first primary 

radials and sculptured pyramidal. | First primary radials pyramidal, 

heptagonal-and hexagonal. Second primary radials about one fourth 

as large as the first, nearly as long as wide, pentagonal. Third prim- 

ary radials about the size of the second, hexagonal, and sup- 

port on each of two upper sides, the secondary radials. There are 

three secondary radials in each series, the first one being the larger 

and the last one being axillary. There is a plate, resting in the 

angle, formed at the juction of the first secondary radials, which 

has the appearance of belonging to a radial series and the third 

plate above being axillary. But here an explanation becomes neces- 

sary. Our specimen is injured, at this place, as shown in the illus- 

tration, and we cannot determine exactly how the arms attached. 

The ray we are describing is on the right of the azygous area and 



40 

bears seven arms. The axillary third secondary radial on the right 

very clearly bears two arms and the axillary third secondary radial 

adjoining the azygous area bears upon one side an arm and upon the 

other two plates, the last one being axillary and supporting two arms. 

It leaves, therefore, two arms to be supported by the middle series of 

plates. This arrangement may be peculiar to this ray. The right 

lateral ray is not fully exposed, as the specimen is on a slab, but it 

appears to have only six arms, but one appears to follow the plate 

resting in the angle at the junction of the first secondary radials. 

The species, therefore, possesses between thirty and thirty-five arms. 

If the rays were uniform it would possess thirty-five arms, but 

another specimen on the same slab shows one ray very clearly pos- 

sessing only six arms. The arms are small and composed of a double 

series of small interlocking plates that bear strong pinnules. 

In the regular interradial area, shown, in the illustration, the 

first plate truncates a subradial, it is followed by two plates in the 

second range, three in the third, and three in the fourth, above which 

they are not disclosed. In the azygous area the first plate is twice 

as large as the first plate in the regular area and truncates a very 

large subradial. It is followed by four plates in the form of an arch 

the middle one of which is as large as the first plate in a regular 

area. There are also four plates, in the form of an arch, in the 

third range, the middle one of which is the larger and above these 

smaller plates graduate up into the vault. 

The vault is not exposed in either of our specimens, 

This is a strongly characterized species, 

Found by Earl Douglass, in whose honor we have proposed the 

specific name, in the Upper Burlington or Lower Keokuk Group, on 

Bridger Mountains, near Bozeman, Montana, and now in his collec- 

tion. 

RHODOCRINUS BOZEMANENSIS, h. Sp. 

Plate 111, fig. 2, side view. 

Species rather below medium size. Calyx bowl-shaped, radial 

ridges not defined. Plates sculptured and more or less pyramidal. 

Basal cavity deep. Column medium size, round, and composed of 

plates of equal length. | 

Basals form a cone within the calyx, into which the end of the col- 

umn is inserted, Subradials not any larger than the first primary 
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radials, and entirely within the basal concavity. First primary 

radials pyramidal, heptagonal and hexagonal. Second primary 

radials about one-third as large as the first, nearly as long as wide, 

pentagonal. Third primary racials about the size of the second, hex- 

agonal, and support on each of two upper sides the secondary radials. 

Our specimen is slightly injured at the base of the arms, but as near 

as can be determined there are three secondary radials in each series, 

the last being axillary and supporting the arms. This gives twenty 

arms to the species. The arms are composed of a single series of 

cuneiform plates, each one of which bears a long, strong pinnule. 

In the regular interradial area, shown in the illustration, the first 

plate is as large as a first primary radial, truncates a subradial, and is 

followed by two somewhat smaller plates in the second range, two quite 

small plates in the third range, and one or more in the fourth range. 

Above the fourth range ‘the plates are not accurately determined. 

This is evidently a regular interradial area. The other areas and the 

vault are unknown. 

This species will be readily distinguished from RA. douglassi by 

being a smaller species, having only twenty arms instead of thirty 

or more, and by the single series of arm plates instead of a double 

series. 

Found by Earl Douglass in the Upper Burlington or Lower Keokuk 

Group, on Bridger Mountains, near Bozeman, Montana, and now in 

his collection. | 

RHODOCRINUS BRIDGERENSIS, Nn. sp. 

Plate £11, fig. 3, side view. 

Species below medium size. Calyx globular or subspheroidal. No 

radial ridges. Plates granular, not sculptured. Basal cavity moder- 

ately deep, column very large, composed of very short pieces. This 

species has twenty arms. The arms are small. 

This species is distinguished by the globular calyx, large column 

and small arms. 

Found in the Burlington or Keokuk Group by Earl Douglass, in 

Bridger Mountains, Montana, and now in his collection. 

—6 
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PLATYCRINUS BOZEMANENSIS, Nn. asp. 

Plate IIT, Fig. 5, view showing the arms and calyx except a small 
prece which is broken off. 

Species medium size and belonging to the round, bowl-shaped or 

goblet-shaped forms. Calyx round, bowl-shaped, constricted above 

the base so as to leave a flange below, and about as high as wide. 

Sutures distinct, surface smooth or granular. Column flattened, 

twisted, and composed of thick plates. 

The basals form a cup, constricted above the base. First radials 

longer than wide, with a very slight increase in width upward. Ar- 

ticulating facets for the second radials occupy one half the width of 

the plates. Second radials very short, axillary, and bear upon each 

upper sloping side two secondary radials, the last being axillary and 

bearing, upon one side, a free arm, while the other arm bifurcates, on 

the second plate, which arrangement gives to each ray six arms. 

There are, therefore, thirty arms in thisspecies. The arms are robust 

and in the lower part are composed of cuneiform plates, but above, 

they are composed of a double series of interlocking plates. They 

bear long, coarse pinnules. Vault unknown. 

If we had only the calyx of this species we might be unable to dis- 

tinguish it from some of the smooth, round, constricted forms, but 

the coarse thirty arms will serve, at all times, to distinguish it. An- 

other specimen than the one illustrated shows the constricted basal 

plates. 

Found by Earl Douglass, on Bridger Mountains, near Bozeman, 

Montana, and now in the collection of S. A. Miller. 

PLATYCRINUS SHARONENSIS, 0. Sp. 

Plate III, Fig. 6, basal view; Fig. 7, side view of basal plates. 

We have a number of large basal discs of Platycrinus, which are 

too poor for proper specific definition, though we know they are un- 

described. We usually think we know the column of a Platycrinus, 

by its twisted form and elliptical, transverse section, but we fre- 

quently find them larger than any described species. We have, in 

this instance only the basal plates, but they are so striking and ex- 

traordinary that we feel warranted, though with some hesitation, in 

giving them a name. 
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Species very large. Calyx round, bowl-shaped and broadly trun- 

cated below, evidently for a very large column. Columnar canal very 

large and round. 

Basal plates almost equal in size, though one of them is quad- 

rangular, which shows that we have a Platycrinus before us. The 

basal plates form an expanded basin with a broad, flat bottom. It is 

nearly three times as wide as high, and the flat bottom for the attach- 

ment of the column is nearly three fourths as wide as the top. It is 

constricted so as to form a basal rim which is nodose or notched. 

There are rounded nodes on either side of each suture, from the base 

to the top, and a few rounded nodes on other parts of the plates. 

Otherwise, the surface of the plates is finely granular. The orna- 

mented basal rim would seem to be a support to the base of thé 

calyx, but the upper part of the basal plates is thin for so large a 

species. | 

Found in the Burlington Group, near Sharon, in southwestern 

Missouri, by R. A. Blair, and now in the collection of S. A. Miller. 

PLATYCRINUS BRIDGERENSIS, Nn. Sp. 

Plate IIT, Fig. 8, azygous view. 

Species rather below medium size, and belonging to the pentag- 

onal, bowl-shaped forms. Sutures not beveled. Surface finely gran- 

ular. Plates thick. Column small and round. 

Basals form a low cup two anda half times as wide as high and 

constricted above the base so as to form a basal rim. 

Articulating facets for the second radials occupy one-third the 

width of the plates. Second radials very short, axillary, and bear 

upon each upper sloping side two secondary radials, the last being 

axillary, and bearing tipon one side, a free arm, while the other arm 

bifurcates on the second plate, which gives six arms to each tay. 

There are, therefore, thirty arms in this species. The arms are 

slender and composed of alternating cuneiform plates, having very 

fine pinnules. 

Found by Earl Douglass, on Bridger Mountain, near Bozeman, 

Montana, and now in the collection of S. A. Miller. 

Carmine ee 
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Famity DICHOCRINID &. 

DICHOCRINUS BOZEMANENSIS, Nn. sp. 

Plate III, Fig, 4, azygous view of calyx and arms. 

Species medium size. Calyx obconoidal, nearly as high as_ wide. 

Surface longitudinally lined or sculptured, but this feature is not 

shown in the illustration, because the upper surface of the calyx is 

worn and it would have to be supplied; some of the ornamentation 

only, in the lower part of the specimen is preserved. Sutures not 

impressed. Column small and round. : 

The two basals form a little cup about twice as wide as high. It 

is contracted above the bottom so as to leave an expanded basal rim. 

The first radials are a little less than twice as long as wide and very 

slowly increase in width to the superior end, which bears a concave 

facet about one-half the width of the plate for the attachment of the 

second radial or first brachial. Second radial short, rounded. Third 

radial about the size of the second, pentagonal, axillary and supports 

upon the upper sloping sides the free arms, The arms bifurcate on 

the third plate, giving four arms to each ray. There are, therefore, 

twenty arms in this species, provided only, that the ray opposite the 

azygous plate, which cannot be seen in our specimen, is like the 

others. The arms are long and composed of a single series of cunei- 

form plates, each one of which bears a long, coarse pinnule. The 

vault cannot be seen in our specimen. 

Found in the Upper Burlington or Lower Keokuk, on Bridger 

Mountains, near Bozeman, Montana, by Earl Douglass, and now in 

his collection. 

TALAROCRINUS PATEI, n. Sp. 

Plate IIT, Fig. 9, view opposite the azygous side of a large spect- 

men; Fig. 10, azygous side of same; Hig. 11, azygous side 

of asmall specimen, plates of the vault, though 

preserved, are not indicated; Fig. 12, 

opposite view of same. 

We have ten specimens belonging to this species, the smallest of 

which is not half as large as the smaller one illustrated; the larger 

one illustrated is the largest in the collection. 

General form of the calyx and vault, somewhat obovate. Calyx 

broadly truncated and somewhat in the form of the frustum of a cone. 
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Plates convex. Sutures depressed. Surface very finely granular. 

Column round, medium size. 

Basals pentagonal and form a cup about one-fourth the height of 

the calyx, having a concave depression around the column, which is 

inserted in a hemispherical cavity. First radials large, convex, 

longer than wide, four of them are of about the same size and rest on 

straight faces of the basals; the other one is larger and rests in the 

obtuse angle formed at the union of the two basals. The second 

radials are very small, short, triangular, occupy about one-third the 

width of the first radials, axillary and support on each upper sloping 

side a single small secondary radial. The secondary radials are highly 

convex, axillary and support on each upper sloping side the free 

arms. There are, therefore, twenty arms in this species. The first 

arm plates are small, round and convex. Whether the arms bifur- 

cate after becoming free is unknown. The convexity of the first 

radials leaves the small second radials resting on the inner margin, 

which produces an apparent constriction of the calyx at the top of 

the first radials. 

The first azygous plate is in line with the first radials and is longer 

than either of them. The superior end appears to curve over upon 

the vault. 

The vault is not large, somewhat pyramidal by reason of the inter- 

radial depressions, and covered with nodose and spinous plates. 

This species is so readily distinguished from 7. trijugis and T. 

cornigerus, its nearest allies, that no comparison is necessary. 

Found by W. F. Pate, a collector and Principal of the Lebanon 

schools of Kentucky, in whose honor we have proposed the specific 

name, in the Kaskaskia Group, in Breckenridge county, Kentucky, 

and now in the collection of Wm. F. E. Gurley. 
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CLASS STELLERIDA. 

ORDER ASTEROIDEA. 

Famity PALAZASTERID. 

PALHASTER WYKOFFI, 0. sp. 

Plate III, Fig. 27, ventral side. 

Species medium size. Rays petaliform; length about one and a 

half times the diameter of the body; breadth of a ray at the place of 

junction with the body, about two-thirds ‘the diameter of the body; 

obtusely pointed. 

Marginal plates wider than long and numbering about fifteen in 

the length of half an inch from the body. The marginal plates curve 

regularly around the tips of the rays. The adambulacral range curves 

around the ends of the rays within the marginal plates and consists 

of subquadrate plates, wider than long. They are a little shorter 

than the marginal plates, so that there are about eighteen in the 

length of half an inch. There are ten oral plates at the junction of 

the adambulacral rows which present triangular extensions toward 

the center of the ventral cavity. <A single, irregular, axillary plate 

rests between the terminal marginal plates and the angle formed at 

the junction of the adambulacral plates. The ambulacral plates have 

their greatest length across the rays, thus providing a wide ambulac- 

ral furrow. Each plate is furnished with asharp ridge in the middle, 

extending from the middle furrow to the adambulacral plates. 

Our specimen exposes only the ventral side and no spines are pre- 

served. It is a well-marked and beautiful species. 

Found in the upper part of the Hudson River Group, near Madi- 

son, Indiana, by Chas. W. Wykoff, in whose honor we have proposed 

the specific name, and now in the collection of Wm. F. KE. Gurley. 

? ir ? i¢ ig ? 

Plate II, Fig. 30, summit; Fig. 31, side view; Fig. 32, under side. 

This is a spheroidal bulb, composed of nodose, sculptured plates. 

The sculpturing makes them pyramidal, and, on the under side, 

there is a pit at each angle, which may penetrate the bulb. The 

plates are larger on the upper side than they are below. The lower 

side may have attached to some other object at the large circular 

aperture. If it ever attached to a crinoid, as part of the proboscis, we 
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have no idea how it attached or to what genus or species it belonged. 

When a proboscis is prolonged or balloon-shaped, the orifice is at or 

near the summit. This has no orifice on top. We have occasionally 

seen crinoidal matter that did not seem to belong to any of the es- 

tablished orders, and qucere, have we such a specimen here. Weare 

free to say, we do not know where it belongs and, therefore, do not 

name it; but illustrate it to call special attention to it, beside we 

have only the specimen illustrated. 

Found by R. A. Blair in the Burlington Group, at Sedalia, Mis- 

souri, and now in the collection of S. A. Miller. 

CLASS BRACHIOPODA. 

‘OrDER LYOPOMATA. 

FamiIty CRANIID 2. 

CRANIA CHESTERENSIS, Nn. Sp. 

Plate III, Fig. 24, specimen on the fenestrated portion of a 

bryozoan; Fig. 25, two specimens on bryozoan; 

| Fig. 26, specimen on a shell. 

Shell rather below medium size or about as large as Crania 

scabiosa, from the Hudson River Group, and very much like it in 

general appearance. 

It is thin, discoid and subcircular in outline. The dorsal valve 

appears as if collapsed, or depressed in the visceral area, so as to 

leave an elevated rim just within the margin. The margin outside 

of the middle of the elevated rim is marked with lamellose lines of 

growth and sometimes one or two lamellose lines of growth may be 

detected within this elevated border, but generally the surface is 

smooth. There are no radiating lines. Tue apex of the dorsal valve 

consists of a smooth, obtusely pointed, subcentral elevation that 

rises about one-half higher than the elevated border. The ventral 

valve is unknown. 

This species is found attached to the hardened borders and some- 

times to the fenestrated expansions of Lyropora lyra, Hall, of which 

Lyropora ranosculum, Ulrich, is a synonym, Lyropora subquad- 

rans, Hall, and Lyropora quincuncialis, Hall, of which Lyropora 

divergens, Ulrich, isa synonym. It is also found attached to the 
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valves of Sperifera and probably to other foreign objects. When it 

is attached to the fenestrated expansions of Lyropora the fenestrules 

are indicated in the dorsal valve. It is gregarious. 

Found in the Kaskaskia Group at Chester, Illinois, and now in 

the collection of Wm. F. E. Gurley. 

Famity PHOLADOPID &. 

PHOLIDOPS GREENEI, 0. sp. 

Plate I1f, Fig. 16, dorsal view; Fig. 17, .mterior of same; Fig. 18, 

profile view; Figs. 19, 20 and 21, the same en- 

larged twice natural size. 

This is a small species, collected by G. K. Greene in the washings 

of the debris from the Hamilton Group, near Charlestown, Ind. In 

general form it resembles Pholidops cincinnatiensis from the Hud- 

son River Group, but this resemblance is only in the dorsal valve, 

for P. cincinnatiensis has a flat ventral valve, and a foramen at the 

beak, that are not possessed by this species. This species possesses 

the characters of the Devonian forms described by Prof. Hall from 

New York, but minute comparisons are unnecessary. It is sufficient 

to say that it is a well-marked and distinct species. 

It is in the collection of S. A. Miller. 

CLASS GASTROPODA. 

Famity CALYPTRAIDA. 

PLATYCERAS INDIANENSE Nn. Sp. 

Plate IV, Fig. 7, lateral view of the small specimen; Fig. 8, dorsal 

view; Fig. 9, aperture; Fig. 10, side view of a mature 

shell with part of the side and sinuated 

end broken away. 

Species rather large. The back of the body whorl, from the apex 

to the aperture, is sharply angular and strongly serrated. Toward 

the apex the shell is laterally compressed, but it expands laterally 

toward the aperture. The apex is sharply pointed. The shell makes 

about one volution, in nearly the same plane, when the apex comes 

in contact with the rapidly spreading body whorl. 
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The aperture is compressed subelliptical, in outline, in the speci- 

men illustrated, by fig. 9, with a moderately deep sinus at the angu- 

lar back of the body whorl. And the shell substance is thin, which 

indicates, probably, a young shell, or, it may be, the apical end of a 

mature specimen. 

Fig. 10 represents a mature specimen. It is much extended upon 

the back of the body whorl and the shell gradually becomes thicker, 

but the aperture below the beak remains in the same position that 

it is in in the specimen shown in fig. 8. The aperture increases its 

length, and by reason of the lateral expansion of the shell with the 

growth, it retains a compressed subelliptical outline, but acquires a 

deep sharply angular sinus at the back of the shell. 

The surface is marked by concentric undulating striae, that be- 

come more and more pronounced toward the aperture. They are 

not shown in the illustrations. 

This species is distinguished by the compressed angular serrated 

back of the shell, and by the compressed, subelliptical aperture hav- 

ing a deep, angular sinus. | 

Platyceras thetis var. subspinosum, as illustrated in Pal. N. Y., 

Vol. V, part 2, Plate III, fig. 30, has a continuation of the shell, 

showing the older growth, similar to that preserved in our specimens 

of this species, but the growth is not wholly upon the back of the 

shell as it appears to be in this species. There is a great difference 

in the growth of the shell, below the apex, in different species, and 

in all species the apertures must change more or less with the 

growth of the shell. 

Found by G. K. Greene near Charlestown, Indiana, in the Hamil- 

ton Group, and now in the collection of Wm. F. E. Gurley. 

CLASS CEPHALOPODA. 

Supctass TETRABRANCHIATA. 

OrDER NAUTILOIDEA. 

Famity MELONOCERATID 4. 

REMELECERAS CLARKENSE N. sp. 

Plate 1V, Fig. 1, lateral view; Fig. 2, dorsal view; Fig. 3, ventral 

view of the same fragment. 

Prof. Hyatt founded the genus Remeleceras, dedicated to Remele, 

an author on Cephalopods, in 1894, in the Proceedings of the Ameri- 
—{ 
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can Philosophical Society, Vol. XXXII, p. 525. The genus was 

founded on a fragment of a cast from an unknown locality and 

named F. impressum. If we are correct in referring our species to 

his genus, it will serve to fix the geological range of his species and 

possibly point toward the locality. Our specimen is from what is 

called by the local collectors, in Indiana, the Knobstone Group, 

which is not very definite, but means the Keokuk Group and the 

Waverly, where the two are not separable, and the fossils are gener- 

ally casts. 

Our species is larger than the type. Volutions numerous. Um- 

bilicus wide and showing almost completely each inner turn, and 

probably perforated. The rapid enlargement -of the part preserved 

indicates a complete perforation. Transverse section subelliptical. 

The ends in fig. 2 are altogether too round, a better idea of the 

subelliptical section will be formed by comparing figs. 1 and 2 or 

figs. 2 and 3. It is the way the ends are fractured that gives this 

erroneous outline in fig. 2, drawn under a camera lucida. The 

ventral side is depressed convex, with a subangular ventro-lateral 

ridge on each side. Lateral sides narrowly rounded toward the 

umbilicus. Dorsal side has a shghtly concave depression or contact 

furrow, a little less than one-third the lateral diameter of the shell. 

The sutures have broad ventral and lateral lobes with saddles ven- 

tro-laterally and at the commencement of the umbilicus, or they 

might be said to be indicated by a waving line. Each one forms, 

however, a V-shaped angle in the dorsal sinus or contact furrow. 

The septa are distant on the ventral side, about one-half the dorso- 

ventral diameter. At the small end of our specimen they are 

distant a little less than half the dorso-ventral diameter and at the 

larger end a little more than half the dorso-ventral diameter. The 

outer shell is unknown. 3 

Found by G. K. Greene, in the Knobstone Group, at Sampson 

Springs, in Clarke county, Indiana, and now in the collection of 

Wm. F. E. Gurley. 
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Famity NAUTILID. 

SOLENOCHILUS HENRYVILLENSE, Ni. Sp. 

Plate IV, Fig. 4, lateral view; Fig. 5, dorsal view and transverse 

section, the black spot may not be the siphuncle; 

Fig. 6, ventral view. 

Species medium size, judging from our incomplete specimen. 

Shell subglobose. Whorls expand laterally much more rapidly than 

they do dorso-ventrally. Umbilicus small, deep, perforated. Margin 

of the umbilicus abruptly rounded. Our specimen preserves two 

volutions, but a complete shell may have three or more. The volu- 

tions are deeply embracing, showing only a small margin in the 

umbilicus. In the early growth of the shell, a transverse section, 

disregarding the dorsal sinus is subquadrangular, but later, a trans- 

verse section becomes subovate. The lateral surfaces are flattened, 

and converge toward the ventral side. The ventral side is, in early 

life, depressed convex, but later, becomes sharply rounded. Septa 

only moderately concave, and increase their distance apart with the 

growth of the shell; but not so rapidly as the shell expands. The 

sutures have broad ventral and lateral lobes with saddles at the ventro- 

lateral and dorso-lateral angles. 

A little of the outer shell is preserved on our specimen and it is 

thin, but no surface ornamentation is preserved. The living chamber 

is unknown. What appears to be the siphuncle is on the ventral 

side of the center, and our specimen has two chambers broken so as 

to show smooth septa, at the ventral margin, without any evidence of 

a siphuncle near the ventral margin, where it usually occurs in this 

genus. 

This species is so different from S. collectum, which it may be said 

to most resemble, that a comparison is unnecessary to distinguish it, 

Found by G. K. Greene, in the Knobstone Group, near Henryville, 

Indiana, and now in the collection of Wm. F. E. Gurley. 
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TEMNOCHILUS GREENENSE, Nn. Sp. 

Plate V, Fig. 3, lateral view, the body chamber and part of the air 
chambers not preserved. A transverse section being 

trapezoidal in outline, the dotted line 
in the figure in the text should 

be contracted. 

Fig. 1, transverse section, but the dotted line should be contracted 
to a trapezoidal outline. 

Species very large, subdiscoidal, and consisting of five or more 

volutions, though our specimen, being imperfect, shows less than 

four. Umbilicus very wide, perforated and discloses about four- 

fifths of the dorso-ventral diameter of each inner turn. ‘Transverse 

section subtrapezoidal. Our specimen is injured upon one side, and 

hence a correct transverse section could not be taken from it; it is 

clear, however, that the sides are not equal, that a section is sub- 

trapezoidal, and that the dotted line drawn by the artist, in the 

figure, should be considerably contracted. The lateral diameter is 

near one third greater than the dorso-ventral. ‘The ventral side is 

highly convex and subangular subcentrally, the lateral sides are more 

highly convex, subangular, and bear on the angular‘ridge a few very 

large obtuse nodes, about ten or twelve nodes on each whorl. The 

contact furrow is not disclosed in our specimen. The sutures are 

direct on the umbilical side, but form broad saddles over the angles 

with shallow intervening lobes. The septa are distant, on the ventral 

side, about one-third the dorso-ventral diameter. 

The siphuncle is small, only shightly expanded within the air cham- 

bers, and situated on the ventral side of the center or between the 

subangular ridges on the lateral sides. Outer shell and living cham- 

ber unknown. 
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This species bears some resemblance to 7. coxanum, but that is a 

small species, depressed convex on the ventral side, which alone is 

sufficient to distinguish it. Indeed there may be some doubt about 

this species being a true Temnochilus, but it seems, at least, to be 

nearer related to that genus than to any other. 

Found in the Kaskaskia Group, on Fish Creek, in Greene county, 

Indiana, and now in the collection of Wm. F. E. Gurley. 

SUBKINGDOM CCILENTERATA. 

CLASS ANTHOZOA. 

SupcLtass ZOANTHARIA., 

Famity CYATHOPHYLLID. 

AMPLEXUS (?) ROCKFORDENSIS, n. sp. 

Plate 111, Fig. 22, side view; Fig. 23, transverse section. 

Corallum medium. size, simple, elongate, somewhat obconoidal, 

more or less twisted or curved. Epithecal crust very strongly de- 

veloped, entirely covering the septa, and bearing numerous spines 

irregularly scattered over the whole surface. 

A transverse section shows twenty-eight septa that reach about 

one-third of the way to the center. 

Our specimen does not show the calyx, and we have no knowledge 

of the tabula except the transverse section shows a solid center in 

the corallum. The constrictions, if any exist, are covered by the 

epitheca. 

We are not certain that this species belongs to Amplexus, but it 

is certainly a Cyathophylloid coral, and the solid center indicates an 

Amplexus; but if there are no constrictions it belongs elsewhere. 

The remarkably thick, wrinkled, and spine-bearing epithecal 

crust will serve to distinguish it until more is known of the internal 

structure. 

Found in the Kinkerhook Group, at Rockford, Indiana, and now 

in the collection of Wm. F. E. Gurley. 
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VEGETABLE KINGDOM. 

CLASS FUCOIDES. 

RUSOPHYCUS .CHESTERENSE, Nn. Sp. 

Plate V, Fig. 1, showing three specimens on a slab. 

This plant as it appears upon the slabs consists of elongated 

subcylindrical stems somewhat flattened upon the upper side, and 

having a longitudinal central depression, from which rounded ribs 

are directed diagonally at either side. The diameter of a stem is 

about half an inch, and there are about 10 rounded ribs on either 

side of the depression in the distance of an inch. 

Found in the Kaskaskia Group, at Chester, Ill., and now in the 

collection of Wm. F. E. Gurley. 

RUSOPHYCUS MONTANENSE, nN. Sp. 

Plate V, Fig. 2, showing a specimen ona slab. 

This plant as it appears upon the slabs consists of simple elon- 

gated subcylindrical stems, somewhat flattened upon the upper side, 

and having a longitudinal central depression from which rounded 

ribs are directed diagonally at either side. The diameter of a stem 

is a littlke more than half an inch, and there are about 3 rounded 

ribs on either side in the distance of half an inch. Our two speci- 

mens of this species are a little larger than any of our specimens 

of R. chesterense, and the diagonal ribs are less numerous. 

These characters are shown in the illustrations which fully repre- 

sent both species. Of course these differences might be regarded as 

only of varietal value, but as the fossils are from different Groups of 

rocks and therefore widely separated in geological time, we prefer to | 

distinguish them as species. 

Found in the Burlington Group, in Bridger Mountains, Montana, 

by Earl Douglass, and now in the collection of S. A. Miller. 



SPECIAL REMARKS. 

After having examined numerous specimens of <Actinocrinus 

gibsoni we are able to say that it is a true Actimocrinus with no near 

affinity to an Hietmocrinus or any species of Batocrinus. 

In describing Goniasteroidocrinus lyonanus it was suggested that 

the functions performed by the lateral prolongations from the vault 

the “pseudo-ambulacral appendages’ of Meek, might not be essen- 

tially distinct from those performed by the proboscis in other genera. 

This view we have not entertained since the study of the genus 

Dolatocrinus, as may be seen from our remarks under that genus, 

and also under Batocrinus, and under the definitions of Gilbertso- 

crinus greene: and. Goniasteroidocrinus faberit. We now regard 

them as ovarian extensions. If the pores, which we have called 

ovarian, are really ovarian pores, there would be little doubt about 

these extensions from the vault belonging to the ovarian system. 

The great difficulty, that surrounds the assertion that they are 

ovarian, is the fact that some species do not have any visible pores. 

The proboscis in Poteriocrinus circumtextus is full of pores, and we 

have seen them in the proboscis of other species. Where the pores 

are, in the vault, between the arms, as in Batocrinus, we have not 

seen them penetrating the proboscis. All of which tends to show 

that the pores, at the margin of the calyx, at the bases of the arms 

and penetrating the proboscis performed similar functions, and if 

one is ovarian all are. If all this is a correct interpretation of the 

function of these orifices, it leads to the conclusion that genera, 

having pores at the angles of the plates of the calyx and not else- 

where, were in possession of ovarian pores that discharged through 

the calyx itself. 

Batocrinus nodogarius occurs at Sedalia, Missouri, and also in 

Adams county, Illinois. 
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BRIEF RESUME. 

In the ten Bulletins of the Illinois State Museum of Natural His- 

tory, commencing with the third and ending with the present one, 

the authors have defined, from the palaeozoic rocks of Llinois, and 

adjacent states, one new Order, the Conularida, five new families, 

Enchostomidze, Mitrocrinide, Pleurocystide, Porocrinide and Thal- 

amocrinide, and ten new genera, Aesiocystites, Belemnocystites, 

Blairella, Emperocrinus, Enchostoma, Indianocrinus, Mitrocrinus, 

Sampsonocrinus, Shumardocrinus and Thalamocrinus. 

We have described and illustrated more than four hundred new 

species of fossils, nearly all of which belong to the Echinodermata. 

Beside, we have redescribed and illustrated several species of other 

authors which had been imperfectly described or not illustrated. 

While doing this work, covering a period of nearly four years, we 

have had the opportunity of examining the principal collections to 

be found in these states, and we have, as we think, discovered many 

things relating to the structure of crinoids that were before unknown. 

The work must. however, speak for itself, as to our definition of the 

anatomical parts, and the supposed biological functions performed 

by them, and the supposed place in the scale of nature to which we 

have referred the animals, 
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ERRATA. 

Some of the typographical errors, which may be found in the 

Bulletins, have been corrected with pen and ink, in part of the 

editions, before distribution, others have not been. The following 

corrections should be made: . 

Bulletin No. 3, p. 14, 6th line from the top, read radial for “radical.” 

Page 17, read Eretmocrinus cassedayanus for ‘Hretmocrinus 

lyonanus.” Page 18, read A. Cassaday for Sidney S. Lyon, and op- 

posite plate III. read Eretmocrinus cassedayanus for “Hretmocrinus 

lyonanus.” Page 47, read Taxqcrinide for “Taxicrinide.” Op- 

posite plate VII, read Campophyllum kansasense for Campophyllum 

“kansasenis. ” ae 

Bulletin No. 5, p. 9, 2d line from top for “Steleocystites” read 

Ateleocystites and in the third line read wetherby:. Pages 8 and 18, 

read kustis for “Kustis.” Page 22, read M. wetherbyt. 

Bulletin No. 6, p. 35, 20th line from top, for present read prevent. 

Page 39, in the last line, for “apertures” read aperture. Page 50, 

9th line from the top, read truncates for “truncated.” Page 52, 12th 

line from the top, for “cinque Foil’, read cinquefoil. Opposite plate 

ITT, read tugurium for ‘“turguium.” 

Bulletin No. 7, p. 13, read sampsoni for “Sampsoni” in two places. 

Page 47, 12th line from the bottom, read, not the light, for “that of 

light,” and insert the word “for” between “not” and “the,” in the 

10th line from the bottom, and, on same page, read chouteauensis for 

“Chouteauensis.” Page 83, read krinon for “Krimon.” Page 89, 

12th line from the bottom, read or, for “as.” 

Bulletin No. 8, p. 6, 15th line from the bottom, and in the last 

line, read sinwosus for “sinnosus.” Page 8, 17th line from the top, 

read laetus for “lactus.” Page 38, 20th line from the top, read there 

for “then.” Page 64, read siluricus instead of “Siluricus.’ Op- 

posite plates I and IT read jessiez for “jessia.” 

—8 
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Bulletin No. 9, p. 9, read stelliformis instead of “stelliformuis,” 

Page 15, read nitens for “niteus.” Page 23, in the first line of the 

last paragraph, read furnishes for “furnished.” Page 26, read 

pollubrum instead of “pallubrum.” Page 36, 7th line from the 

bottom, read slowly for “showing.” Opposite plate I, read pollubrum 

instead of “pallubrum,” and nitens instead of “niteus.”” Opposite 

plate II, spurius instead of “spurious.” 

Bulletin No. 10, p. 27, read complanatus instead of “complanutus.” 

Page 46, 2d line from the bottom, read constricted, instead of “con- 

structed.” Page 59, Ist line, in the 3d paragraph, read seven instead 

of “seventeen.” Page 64, 7th line from the top, read cognatus in- 

stead of ‘“Cognatus.” Opposite plate I, read complanatus for ‘“com- 

~ planutus.” 

Bulletin No. 11, p. 6, Lunulicardium grande is from the Chouteau 

limestone, at Sedalia, Mo., instead of the Ham. Gr. at Providence. 

Page 6, 6th line from the bottom, read valves for “values.” Page 8, 

last line but one in the Ist paragraph, read fine for “five.” Page 15, 

6th line in 2d paragraph, read lunule for “lunnule.” Page 20, 9th 

line from the bottom, read fine for “five.” Page 24, 13th line from 

the top, insert after the word “inches,” on one side an inch. And 

make the rest of the sentence read ‘and on the other one and two- 

tenths inches.” Page 27, last line in the Ist paragraph, read inch 

for “arch.” Page 29, 3d line from the bottom read Hyolithide for 

“Hyolithade.” Page 30, read specific name dunleithense for 

“dunleithensis.” Page 31, read specific name caldwelli for ‘“cald- 

wellensis.” Page 33, 2d line from the bottom, read recurving for 

“recurring.” Page 41, 4th line from the top, read outer for “other,” 

the words, 

referred to. Page 43, 5th line from the bottom, read umbilicus for 

>) 

and in the 14th line insert between “authors” and “in 

“ambilicus.” Page 44, 8th line from the top, read at for “as.” Page 

47, 3d and 4th lines in 3d paragraph, read ectorhin and endorhin for 

“ectorhim” and “endorhim.” Page 49, 2d line in 3d paragraph, read 

wildly for “widely.” Page 50, Ist line, read overlooked for “over- 

look.” Opposite plate I, read Edmondia for “Edmundia.” Op- 

posite plate 3, read dunleithense for “dunleithensis.” Opposite plate 

4, read caldwelli, jerseyense and blairi for “caldwellensis,’ “jersey- 

ensis,” and “blari.” 
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We have not undertaken to correct the typographical errors in 

spelling ordinary English words, or in using the singular or plural, 

where the errors are manifest to an intelligent reader, but have 

noticed the errors in spelling technical words, omissions and where 

the correct word might be left in doubt. 
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PAGE... 

AGARICOCRINUS IOWENSIS, 0. SD....... seca, aaltercoe ehus dta tae ee nee MME Eh LA ae asc Bey a Pemey GA 

Fig. 1. Basal view. ‘ 

Fig. 2. Summit. 

Fig. 3. Azygous view. 

AGARICOCRINUS KEOKUKENSIS, nN. Sp...... Belper CRC CRC ae IC GC Damar e ie Th 

Fig. 4. Basal view. 

Fig. 5. Summit. 

Fig. 6. Azygous view. 

BATGOGCRINUS SHARONENSIS: De SDet at aod. spate neice RO TE ee Ae Bae eR eee Ae Bate ted bs ie 

Fig. 7. Azygous view. 

Fig. 8. Opposite side of same. . 

Fig. 9. Lateral view. % 

BATOCRINUS SCIQULUS, NiySD am. .m oda apt raedeinens ae eeiain oa ds sioe won on sie 4's sinsom slew cee bane) Le 

Fig. 10. Azygous view. 

Fig. 11. Opposite side of same. 

IBATOCRINUS SHENEDX, Dl. SDiecsccceits ten crn Cee ten SAE A ae ae CR eRe He ET AOL See CAL! 

Fig. 12. Azygous view. 

Fig. 13. Opposite side of same. ; 

Fig. 14. Summit of another specimen. 

BATOCRINUS RELIQUUS, nN. SDP...... rR Bec yal ap Bes Secs eae eae detiahd ahve Peetearah wea edte enepanatove ee es te kes 4 

Fig.i5. Basal view. P 

Fig. 16. Azygous view. . 

Fig. 17. Summit. 

BATOCRINUS RUSTICELLUS, Nl. SP.:..:...++< ES A Abe ato AR eae saiseee meee Fear ee 

Fig. 18. Basal view. : ° ; 

Fig. 19. Same, magnified two diameters. - 
5 

Fig. 20. Azygous view. 

Fig. 21. Summit. ; 

BATOCRINUS RESERVATUS, 1D: SD). .cdececuecescs Be EES OLY sees toe alc alee ook aie ea cen 

Fig. 22. Basal view, magnified two diameters. 

Fig. 23. Same, natural size. a 

Fig. 24. Azygous view. 

Fig. 25. Summit. 

BATOCRINUS ROTULIFORMIS, 0. SD..... Sth ert a 4s eake.Sc0kd eile pik Deared oes Deore ici ite) Sas aya ea tee ae eens ee oa 

Fig. 26. Basal veiw, magnified two diameters, 

Fig. 27. Same, natural size. 

2 
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PLATE II. 

5 . PAGE. 

BATOORINUS ROTULIFORMIS, N. SP..........--.e00e- See aA Ne RRA ap ce! OR d LS ais arFd Aao eee ee Oe 

Fig. i. Azygous view. 

Fig. 2. Summit. 

BATOCRINUS (2?) RUSTIOCUS, ND. SP....eeseeeee EN ay ieee Hee Miata a 

Fig. 3. Basal view, magnified two diameters. 

Fig. 4. Same, natural size. 

Fig. 5. Azygous view. 

Fig. 6. Summit. 

DORYORINUS SUBOVIFORMIS, n. Sp 

Fig. 7. Azygous view. 

Fig. 8. Opposite side of same. 

FKig. 9. Summit. 

STEGANOGRINUS ‘SHA RONENSIS, iM. ISD ac oac che co late ales cate ieee race eee eee wanes a ede’ 32 

Fig. 10. .Azygous view. 

Fig. 11. Opposite side of same. 

Fig. 12. Summit. 

STEGANOORINUSS ALBERS; DeSiD.. ceteeds cece ce ae aa ea ena ae POE aoe SARS NG oe 33 

Fig. 13. Azygous view. 

Fig. 14. Opposite side of same. 

Fig. 15. Summit. 

Fig. 16. Basal view. 

STEGANOCRINUS GRIFFITHI, 0. Sp ........«- ‘ne ale eieieisie ois sia ia ee eleiniateloieWarel s fejivlin is,p\(eie,isi.e\e = a(n a\\s)eeialiqnate elie pas | 

Fig. 17. Azygous view. 

Fig. 18. Opposite side of same. 

Fig. 19. Basal view. 

Fig. 20. Sumit. 7 
e 

STEGANOCRINUS- BLAIRI, Ds SPic sos oo. ees lae este 5 ialale ig ah pitas Sista re teeete eek Secaey nieces sn pepe hare 35 

._ Fig. 21. View opposite azygous side. 

Fig. 22. Basal view. 

ACTINOCRINUS SENEOTUS, D. SD..ec2.cccecccvses pia ttak TT ate ARE rstayeg te oe area nearer coe tetas tethers een 36 

Fig. 23. Azygous view. 

Fig. 24. Opposite side of same. 

Fig. 25. Summit. 

BATOCGRINUS: DOU GL:ASST, Ts Ss osiccate se Boeke occa hs sree Pie ates ST ee eat ee eee 29 

Fig. 26. View opposite azygous side. 

DoLATOCRINUS NEGEECTUSS NASD. he a eae ete aT eres ee er ee ai 

Fig. 27. Basal view. 

Fig. 28. Summit. 

Fig. 29. Lateral view. 

Fig. 30. Summit (?). 

Fig. 31. Lateral (7). 

Fig. 32. Under side (%). 
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PLATE ITI. 

RHODOCRINUS DOUGLASSI, I. SP.........00- aisle lele s/elsusteue-e's cece ee ed 

Fig. 1. Azygous area on the left. 

RHODOCRINUS BOZEMANENSIS, I. SP.......-05- ee ccece sibin\s reine) easels eiaie«/faylein’ efel\eloxpiel pala atetle dfaieiatebleler sie 40° 

Fig. 2. Lateral view. 

RHODOCRINUS BRIDGERENSIS, Nl. SP. .....cccceccccecccvccee CIE RE tom vind cists ofr Pe ote WR ane chaste ; AT 

Fig. 3. Lateral view. 

DICHOCRINUS BOZEMANENSIS, 0. SD........... He aadhaccsen sbo6 ee 

Fig. 4. Azygous view. 

PLATYCRINUS BOZEMANENSIS, 1. BP sec . cose con. acaee. oan TOS SION OA Oe TIC TOR oS 42° 

Fig. 5. Lateral view. 

PLATYORINUS’ SHARONENSIG, Te Spin gyaici-tc aie oravesc clare aes stone ve de neste ee ee ee 42 

Fig. 6. Basal view. 

Fig. 7. Lateral view of basal plates. 

PLATYCRINUS: BRIDGERENSIS| MSD. ois teSae’s ocidha oc eee ei Se ee ee eee 43 

Fig. 8 Azygous view. 

TALAROCRINUS PATEL, NacSDe. shone re eo Re TRL Sic nk oo emake pT re ae Spot ea | | 

Fig. 9. View opposite azygous area. 

Fig. 10. Azygous view of same. 

Fig. 11. Azygous view ofa smaller specimen. 

Fig. 12. Opposite side of same. 

STERZOCRINUS. INDIANENSIG,; Tt SD... ss sy, tales cone of tle ees piafenetaincel 6) 06; owe e'WreiaiareVsiaiaje"einjeleiies ei.s\eletatate 38° 

Fig. 13. Basal view of calyx, showing all the plates. 

Fig. 14. Lateral view. 

Fig. 15. Basal view of another specimen. 

PHOLIDOPS GREENE; Ws SDici- edie. oo ake oot cis Soe eae een Oe Bue Dae EE oe Se ee ee 48: 

Fig. 16. Dorsal view. 3 

Fig. 17. Ventral view. 

Fig. 18. Profile view. 

Fig. 19, 20,21. Same magnified two diameters. 

AMPLEXUS ROCKFORDENSE,D..SD......-.0. ee Pee we Sey en eee eS eo Se atte Spouig: 

Fig. 22. Lateral view. 

Fig. 23. End view. 

CRANIA CHESTERENGIS, Te SD fcc. oasis ey Cree ge eee a ele cee ere tees eee 

Figs. 24,25. View of specimens attached to bryozoans. 

Fig. 26.5 View of a specimen attached to ashell. 

PAR ABASTER WGKORET, 19S Wiss kee: ae ee ee ee ene Ouiae atte et al wale aires ee tas 

Fig. 27. View of ventral side: 
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PLATE IV. 

Fig. 1. Lateral view. 

Fig. 2. Dorsal view. 

Fig. 3. Ventral view. 

SOLENOOHILUS HENRY VIGLENSH AM. (Spots ok to soccesn Sonne ee ee ee ee ee ee erat apetiyl| 

Fig. 4. Lateral view. ; 

Fig, 5. Dorsal view. 

Fig. 6. Ventral view. 

PBATYCERAS INDIANENSE, 0. SD 

Fig. 7. bateral view of a small specimen. 

Fig. 8 Dorsal view of same. 

Fig. 9. Aperture of same. 

Fig. 10. Lateral view of a larger specimen. 



ILL. STATE MUS. OF NAT. HIST. 
BULLETIN NO: 12. PLATE IV- 

eee 

Mi sulbers. set. | 



LIBRARY 
OF THE 

UNIVERSITY OF ILLINOIS 



ee aes +: 
7 i at ih 

‘ Af 



PLATE V. 

RUSOPHYCUS CHESTERENSIS.<1 SDs... pusbemic oe Rad. rte ath Baaee ae eho t ae eee che Sad: 

Fig. 1. Three specimens on a slab. 

RUSOPHYCUS MONTANENSIS, Te SDic ce cec nes oye eeee 

Fig. 2. A specimen on a slab. 

TEMNOCHILUS GREBNENSES I. SD... 6.) ees cucesceer ere EES A hs a ee PA ea le nas Wa wes Oe 

Fig. 3. Lateral view. F 
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