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LETTER OF TRA:N^SMITTAL.

To His Excellency Governor Robert E. Pattison, Chair-

man of the Board of Cominissioners of the Second Geo-

logical Survey of Pennsylvania

:

Sir : I have the honor to transmit to you the third and
last part of the Coal Flora of Pennsylvania and the United

States, by Mr. Leo Lesquereux, with additions and correc-

tions of the first and second volumes (j)ublished in 1880) ; a

table of si^ecies referred to localities ; a table of species re-

ferred to formations ; and a revised index of generic and
specific names, referred both to pages and to plates, for

all three volumes.

Four years have passed since the publication of the 87

plates of fossil plants in the Atlas to the Coal Flora. Dur-

ing these years, and partly as a consequence of that pub-

lication, large quantities of new material have been sent,

from all quarters of the United States to the distinguished

botanist for investigation. So many new and remarkable

forms were discovered in these shipments that he has been

able to select enough to fill 26 additional plates with which
to illustrate his new species, not only of leaves but fiowers

and fruits, some of which are singularly beautiful and sur-

prising.

I remain, sir, yours respectfully,

J. P. Lesley.

Philadelphia, June IS, 188^.

(V p.)





INTRODUCTION.

One miglit get an idea of the prodigious activity of the

vegetable life during the Carboniferous Period by merely

computing the amount of vegetable matter that had to be

provided by nature for the composition of a single bed of

coal of average thickness. One might also know some-

thing about the multiplicity, the diversity, and some of the

peculiarities of the coal plants by an examination of the

plates and figures of some special work on the vegetable

palaeontology of the coal, or by merely glancing at a number
of specimens of fossil vegetable remains found in strata of

Carboniferous age. But the impression thus received would
be a mere obscure shadow of the reality ; for what is a bed
of coal compared to the mass of combustible matter entering

into the composition of a vast system of coal beds, of various

thickness, like that of the Carboniferous of North America ?

And in regard to the degree of reality of our acquaintance

with the Flora of the coal we have only to remark that this

Flora is merely known, as yet, by fragments of different

organs, of leaves, of bark of trees marked with peculiar

impressions, of fruits, etc.
;
fragments disseminated and

fossilized in beds of shale, or in strata of divers composi-

tion intervening in the conformation of the coal measures.

Not only, do the fragments not give to the student a full

acquaintance with the characters of the plants, but every

day new materials are discovered which represent either

simple organs or parts of plants unknown to the paleon-

tologist.

(695 p.)
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Like the vegetation of the present epoch, that of the Car-
boniferous has been modified and diversified by local cir-

cumstances and is therefore differently represented at dif-

ferent localities if separated by a considerable distance.

This can easily be seen in comparing the Coal Flora of Penn-
sylvania and Ohio with that of Illinois, Missouri, Kansas,
etc. A certain degree of relation only is recognizable be-

tween the plants of strata of the same stage ; but a large

number of sj^ecies are only locally found. The differences

in the vegetation are still more marked according to the

stratigraphical distribution of the measures, or between the

jDlants found in strata of different horizons ; and as new
coal fields have been recently opened and coal beds worked
in Virginia, Tennessee, Alabama, Georgia, etc., at a lower

stage than that of the northern basins, a mass of specimens
of fossil x)lants, not yet known in this country, have been
discovered and sent from those localities.

As fast as it was possible to work, I have studied the

specimens, preparing plates and descriptions for the pub-

lication of a supplement to the Coal Flora of the United

States which I am now forced to bring to a close, although

collectors are still at work and materials continue to come
in. I have to leave therefore a large amount of specimens

still unexamined ; and I foresee that there is left unknown,
for future research and study of the history of the vegeta-

tion of the coal, an amount of materials, at least as great and
as important as that which has already been published.

I have written the above remarks as a kind of introduc-

tion, first, to a brief record of the essential additions recently

made by this new volume to the Coal Flora of the U. Statesf:

*Mr. R. D. Lacoe of Pittston, Penna., has directed for years explorations

stlH continued in tlie more interesting localities of the Coal Fields of North

America. He has thus brought up, at great expense, a collection of fossil

plants of divers formations, of insects, crustaceans, etc., which is not only by
far the largest and most valuable of any in America but which certainly may
compare in this specialty with the richest collections of any of the European
Museums.

t The Coal Flora of the carboniferous formations in Pennsylvania and
throughout the United States, vol. 1 and 2, Harrisburg, 1880. That work is

quoted in this volume as the Coal Flora,
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and secondly, to a detailed description of the species, which

are illustrated in twenty new plates.

The additions referred to are

:

1st. A remarkable fucoidal plant represented by a large

specimen in a perfect state of preservation, on Plate

LXXXyill. A meager fragment of this plant had been

liuured in Geol. Survey of Penna. 1858, (PI. XXIII,) men-

tioned (p. 881) as an Algoid resembling a Desmarestia. The

plant was examined in England by Prof. Balfour and there

figured without either description or name.

2d. On the CalamariecB and Equisetacece a number of

branches bearing fructified spikes referable by authors to

Calamostachys^ VolJcmannia Macrostachya^ etc. Remains
of this kind have been extremely rare until now. Those

which have been procured and which are figured and de-

scribed herewith shed some new light on the question of

the fructifications of the Calamariece.

3d. On the ferns, a number of the new species represent

remarkable types as yet unknown in the Coal Flora of the

U. States. Others, of large size, define more clearly the

characters insufficiently observed before on too small frag-

ments, or afford means of referring to one and the same
species separate x^arts which have been described under

different names. We, have besides, a number of species of

ferns with the fructifications in correlation with the sterile

plants. Also a sterile pinna of the remarkable Sorocladus

saglttatus has been obtained in connection with a fertile

part of that plant, thus confirming the reference of those

fructifications to ferns.

4th. The LycopodlacecB are becoming better known ;—by
the discovery of specimens of very large cones of Lepldo-

pJiloios^ which, by the destruction of the sporanges or of

their blades, show under them enormous agglomerations of

macrospores ;—by species of Lycopods, two of them fructi-

fied, of very peculiar beautiful types ;—by a large cone of

Macrocystls or Lepidocystis, with sporanges attached to

the axis, the upper containing macrospores, and by fruit-

ing specimens of some plants of uncertain afl^nity wliich I

had related to Oordaites under the name of Tceniophyllum,
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but which, by their spores, appear to be close relatives of

Isoetes.

5th. On the SigillariecB^ two remarkably fine new species

have been procured, one in Iowa, another in Pennsylvania.

6th. In the fruits, especially, the discoveries have been

very valuable. From a large number of specimens, I liave

been able to put together in juxtaposition upon three plates,

different forms of these organs, as they are found, either

covered with their testa or separated from it as nuclei.

These numerous kinds of fruits, so peculiar and so different

in their forms, sufficiently show the prodigious diversity of

the vegetation of the Coal Measures ; and prove also how
little we yet know of the'plants which they represent

;

for, excepting a few species referable to Cordaites the rela-

tionshiiD of all the others is unknown.



DESCEIPTIONS.

CELLULAR CRYPTOGAMOUS PLANTS.

Marine Alg^.

Dendrophycus, Lesqx.

Hoot composed of titbulose f flattened filaments^ irregu-

larly branching and widely spreading from the base of
the rhizoma. Rhizoma cylindrical^ simple^ long^ and
thick. Fronds at first top-shaped^ or in a compact glob-

ular tuft before their development^ very large^ tree-like^

aud many times divided whenfully opened ; primary and
secondary branches thick, somewhatflat on one side, dis-

tinctly dichotomous ; branchlets pinnately dichotomous ;

ultimate divisions cylindrical^ narrow, pointed.

DendrophycusDesorii, Sj). nov., PI. LXXXVIII, Fig. 1.

The roots or radicular appendages of this plant appear

widely spreading, being seen in profusion upon the shale

in the localities where the fronds are found. They are ap-

parently cylindrical or tubulous, though always flattened

upon the shale by compression, irregularly dichotomous,

often branching at right angles, 3 to 4 m. m. in diameter, of

coriaceous or horny texture, shining on the surface.

None of these radicular filaments have been found in

connection with the rhizoma which is 1.20 to 1.50 ra. long,

perfectly cylindrical, 3J to 4 c. m. in diameter, simple and

regular in its whole length with a rough surface. The
(699 p.)
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toughness of its texture is shown in the fact that the spec-

imen found had preserved the cylindrical form in its whole
length. The top of the rhizoma, abruptly enlarged into a

globular shape resembling a cabbage-head 17 c. m. in di-

ameter, looked, wdien broken, like a convolute undeveloped
frond, with branches densely rolled together into a ball

where the divisions or the relative disposition of the

branches could not be distinctly observed. The fronds,

very large, 1 to 1.25 m. long by 50 c. m. broad, are com-

posed of cylindrical divisions, the primary and secondary

ones being thick, the larger 2 c. m. in diameter, llattened

on the surface, all gradually smaller from the base to their

ends, closely distichous, dichotomous, flexuous, with ob-

lique multiple sub-divisions, the ultimate two ranked, be-

ing very closely pinnately distichous, cylindrical, pointed

or gradually narrowing from the middle and effaced at the

apex. The color and consistence are that of the stone where-

upon it is embedded.

As far as I know, this plant has no marked affinity to any
species of fossil marine AlgcB^ being only distantly related,

perhaps, by the cylindrical form of its sub-divisions, to the

genus Palceophycus of Hall, and by its oblique dichoto-

mous branches to ButhotrepJiis of the same author. It be-

longs to a type far more advanced in development than

those of the Silurian fiicoids. Comparing it to marine

plants of the present epoch, Professor Balfour of Scotland

finds its affinity to the genus Desmarestla^ whose fronds

are horny, coriaceous, plane or filiform, with distichous

divisions. The great size and the mode of grow^th are how-

ever very different and seem to relate the j)lant to the

Caulerpeoe or Syphonaceoe whose primary stems are strong,

rooting, generally horizontal, throwing up erect branches

of various shapes, the branches round, cylindrical at base,

representing the part which I have described as rhizoma.

Bahltat. This plant was first found in the Red shale below

Pottsville, the Xo. XI Mauch Chunk Red shale or Ves-

pertine of Rogers, near the top of the formation or even

in the lower part of Xo. XII, the Conglomerate mea-

sures ; also abundant in the same formation, in the bluffs
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of the Susquehanna above Pittston. Though large speci-

mens were found, none of them did show the fronds in a very

good state of preservation. It has later been obtained in

splendid specimens in a quarry near Davenport, Iowa, in a

bed of clay and hardened sand-rock, traversing like a dyke
the corniferous limestone overlaid by the Hamilton Group.

This location would put the fossil into the Devonian. But
the true age of the clay and sand-rock, which appears to be

an abnormal deposit into cavitities of the Corniferous, is not

positively ascertained."^ The specimen figured belongs to

the Smithsonian Institution.

VASCULAR CRYPTOGAMOUS PLANTS OR
ACROGENS

Calamarie^.

The plants of this order have a degree of affinity to the

Equisetacece of the present epoch, differing from them by
the verticillate leaves, free in their w4iole length or con-

fluent at their base only, not connate in part of their

length into sheaths, and by their fructiflcations in sporan-

gifer spikes resembling partly those of the Lycopods,

partly those of Equlsetum.

The new materials which I have had the opportunity to

examine since the publication of the Coal Flora have added
nothing to what is already known of the stems of Cala-

mites. But some important data have been procured in

regard to the fructifications of AsteropJtylUtes which are

considered by authors as branches of Calamites^ and also

to the roots of Calamites^ the stems of Annularla and
other organs. All these merit consideration in this review,

which is made in following the same order as in the first

volume of the Coal Flora.

*Notes on our local geology No. XI, by Prof. W. H. Harris. Record of the

proceedings of the Davenport Academy of Science (1880), p. 163.
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Roots of Calamites ramosus, Artls, PI. XCII, Figs. 1-Jf.

In speaking of the roots or rootlets of Calamites, I have

said that these organs are very rarely observed in the Coal
Measures and that I had not been able to find as yet any
trace of these remains attached to stems. This blank has

been filled by the discovery near Lawrence, Kansas, of five

stems of Calamites to 4 c. m. in diameter, bearing, at

their round conical base, rootlets seen embedded into the

stone as well as the cicatrices of their points of attachment

upon the stems. These rootlets are not in bundles but

simple, somewhat enlarged at the point of attachment 1-^

m. m. thick and gradually decreasing downward, filiform,

scarcely 1 m. m. in diameter. They penetrate the stone,

passing outward and downward in a curve, from their point

of attachment in regular rows a little above the tubercles or

leaf scars, more rarely upon the articulations, the point of

insertion being marked by a deep round perforation about

half as large as the convex tubercles to which they are par-

allel. They are however irregular in horizontal distances,

the space between them varying from 2 to 4 m. ni. The
whole length of the radicles cannot be seen. By a vertical

breaking of the block imbedding the stems of these Cat-

amites^ the rootlets are exposed for 1 to 3 c. m. from their

origin to the points where they penetrate the stone. The
scars of the rootlets, as w^ell as the tubercles of the leaves

and the articulations, are distinctly seen down to the rounded
or subtruncate part of the inverted cones which constitute

the base of the stems. The lowest articulations, less than

6 m. m. apart, are gradually more distant up to the eighth

one, where, at 7 c. m. from the base, the space between them
is 15 m. m. There is no trace of any rhizoma with these

specimens which are all isolated. But another specimen of

the same locality has three stems, two of which appear to

originate from an inclined stock resembling a fragment of

Calamites, as if they were attached to it like branches, while

another gradually narrowed to a point or to a sharply ob-

conical base, bears rootlets and merely touches the stock by
its point, in the same way as are represented the young
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shoots derived from an horizontal brancli in Grand 'Enry's

^'Fl. Carb.," PL I, Fig. 2. In all the specimens observed

without connection to a parent stock, the basilar point of

the stem is a small blunt mamilla, smooth or without any
trace of fracture or point of attachment, and the radicles

are diverging all around the conical base.

These specimens fully confirm the observations of Grand
'Eury upon the Calamites which he considers as originating

in the deep mud of swamps, where they germinate from

mere filaments, either without any kind of rhizome, or at-

tached to an original stalk or subterranean stem imbedded
in the mud.
The French author describes the rootlets as simple or ra-

mose. In the sj)ecimens described here they are all simple.

He remarks that he could not see distinctly the mode and
the point of attachment of the rootlets, and supposed that

they had been fixed to the stems just at the joints of the

articulations, or immediately above, as he has figured their

cicatrice in PI. I, Fig. 4, 1. c. They are rather higher, at

least in one of the specimens, producing in their series a

ring marked with small perforations above the tubercles or

near the middle of the internodes when these are very close.

On another specimen they originate just above the articula-

tions at the base of the ribs.

Habitat—The specimens No. 593 are in the cabinet of Mr.

R. D. Lacoe, of Pittston, all obtained from Kansas.

Calamites hamifer, f Stur. PI. XCI, Figs. 4, 4a.

The first definition of this species was made from an im-

pression, and the ribs, therefore, have been described as fur-

rows. It should be amended as follows :

Stems small ^ harlt tliin^ articulations and ribs scarcely

marked upon the barJc^ distinct upon the decorticated^ sur-

face ; ribs close^ narrow^ Jlat ; furrows very narroioly

carinate, forming by impression an acute narrow ridge ;

tubercles rarely distinct^ generally small, round, like pin-

heads, sometimes in double roios above and below the artic-

ulations ; branches long, nearly at right angles, narrowed
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at their iioint of insertion ; articulations generally dis-

tant ; learns in verticils of 7 to 12, each 12 to 22 m. m. long

2^ to 3 m. m. hroad^ flat, lanceolate^ acute^ slightly nar-

rowedfrom the middle to the connate base.

Tliongli the internodes are soirietimes very long, espec-

iall}^ upon the branches, they become shorter toward the

base of the stems, the articuhitions upon one of the speci-

mens being only about 1 c. m. distant.

This species has been found at the same locality in very

numerous specimens, from large stems 6-12 c. m. in diam-

eter, always flattened, to branches with leaves still attached

to them, as in the specimen figured. It has been somewhat
diflicult to obtain the branches bearing leaves and to dis-

tinctly see the whorls of leaves and their mode of attach-

ment. The mode of division of the branches and branch

-

lets, as seen Fig. 4, is that of Annular ia, not of Asterophyl-

lites. It is true that the same mode of division of the

branches, nearly at right angles, is remarked upon the figure

given by Geinitz. "Yerst.," PI. XYI, Fig. 2, of Aster-

ophyllites foliosus^ Lind & Ilutt, a species referred by
Brongniart and European authorities, as a branch, to Calam-
ites Cistii. The relation of the American species to that of

Europe is also seen in the leaves, Avhich though compara-

tively broader and shorter than those figuered by the Ger-

man author, have about the same facies. Nevertheless I

cannot admit the identity of the American species with

that represented by Geinitz, 1. c, and still less with that of

Lindley, for the following reasons :

1st. The stems of the plant which I refer to, Calamites

ramifer^ positively differ from those of C. Cistii, Brgt. &
Auct., a species common in the American coal measures,

having its range of distribution, generally if not always,

above the conglomerate, even high above in the measures,

and as said already, Asterophyllitesfoliosus, as represented

by Geinitz, .is considered a branch of Catamites Cistii.

2d. The plant described and figured by Lindley and
Hutton can not be the same as that figured by Geinitz and
still less as the one represented by the American specimen

;
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for the English authors describe AsteropJiylUtes foUosus
as "a tall branching plant, with leaves 8-10 in a whorl, per-

fectly distinct at their base, a little shorter than the inter-

nodes, of a linear lanceolate figure, with a slightly falcate

direction. There seems to have been a midrib but this is

so imperfectly indicated that nothing certain can be indi-

cated about it." In the figure given by Geinitz of this spe-

cies, the leaves comparatively shorter, are twice as broad,

apparently connate at the base, and, as seen Fig. 3a, the

nerve is distinct and prominent. The difference in the

characters is still greater in the American plant described

here, whose leaves are connate at base, still longer and
broader than those figured by Geinitz, not soft, but of

hard compact texture, not acuminate, but rather obtusely

pointed, with the nerve broad and distinct and the branches

and branchlets at right angles, having indeed, in its leaves

and branches, the characters Annularia. It must be re-

membered, however, that Geinitz identifies Fig. 4 of his PI.

XYI, a fruit bearing spike, with AsterophylUtes tubercu-

lata^ LI. & Hutt., PI. XIY and I believe that the frag-

ments of Lindley, figured under this name, represent the

same species as the spikes in Coal Flora, PI. LXXXIX,
Figs. 1 and 2, and these beautiful specimens with others of

the same kind not figured, have been found in the sub-con-

glomerate measures of Pittston, like the fragments referred

to Calamites ramifer. But there is still a wider discrep-

ancy between the figures given by Geinitz of the fruiting

spikes which he considers as fructifications of Asterophyl-

litesfoliosus and those given by Lindley of AsteropJiyllites

tuberculata. It is evident that they do not represent the

same species. The spikes of Geinitz are of the genus
Yolkmannia^ referable to Asteropliyllites and perhaps to

Calamites Cistii ; those figured by Lindley are spikes of

Annularia^ as recognized by Schimper and as shown by the

beautiful figures given by Geinitz himself of the fructifica-

tions of Annularia longifolia.

From this I am authorized to believe that the stems which
I consider as referable to Calamites ramifer are stems of

Annularia ; that therefore species of Annularia cannot be
45 P.



706 P. REPORT OF PROGRESS. LEO LESQUEREUX.

considered as herbaceous floating plants ; but that, like

AsteropTiyllites^ they belong to the Calamites.

Mr. Lacoe writes me on this subject : "I have upon four

parts of a once large stone upwards of 50 verticils of An-
nularia longifolia, the leaves of which vary from to 3^

c. m. in length, the large ones attached to branches 4 to 5

m. m. in width, flattened. These branches come out from

larger ones, or stems 15 to 16 m. m. wide, and upon the same
stone, there is a Calamites stem which appears to be of the

same species and measures 7J to 8 c. m. in diameter. The
articulations are 18 to 20 c. m. apart, one of them with a

branch still attached, which, 18 to 20 m. m. in diameter, is

broken at its second articulation 35 m. m. from its point of

origin. Upon the same fragment of stone, there is another

limb or branch 12 to 15 m. m. wide, passing under the main
or large stem in the direction of its other articulation, and
to this limb is attached one of the small branches with ver-

ticils of leaves. I have no doubt that all these fragments

of stems of various sizes belong to the same species.
"

BORNIA ROEM.

BoRNiA RADiATA, Sclvp.f PI. XCI^ Fig. 5.

" Coal Flora I,'' p. 30.

The specimen, a fragment of stem, has narrow convex ribs,

witli narrow concave furrows of equal width, less than 1 m.

m. broad. The ribs are cut straight at the articulations, not

alternate at the joints, the internodes being short, from 2-3

c. m. and the articulations marked by a line or depression

about 1 mill. wide. There is no trace of tubercles or leaf-

scars above or below the articulations, but at the base of

each of the ribs and disconnected from them, there is a small

punctiform scar like those I have described above as scars

of rootlets. Here they are in regular order, like the tuber-

cles of Calamites. The most remarkable part of the spec-

imen is the row of contiguous large round cicatrices resem-

bling branch-scars, placed upon one of the articulations.

These cicatricies vary from 5 to 7 m. m. in diameter, are ex-

actly circular, with a deep central point apjjearing like a
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vascular scar coming out of the stem a little below the artic-

ulation. Except this the surface of the scars is quite smooth.

Only the half of one of those round cicatrices is seen at the

border of the specimen upon the lower articulation.

These scars cannot be considered as scars of branches, not

even of adventive branches. They are also too large for

scars of roots or rootlets. Their jDOsition in a row and con-

tiguous to each other is abnormal, and as far as I know,

nothing of that kind has been observed upon stems of

Calamites or of Bornia. Prof. Stur, who has particularly

studied the plants of these genera procured from the Culm
of Germany, has figured, "Culm Flora," PI. II, Fig. 2, a

specimen of Bornia radiata^ which he considers a very

finely preserved one, and on which the internodial lines,

the scars of rootlets, those of the leaves or tubercles and

even those of some branches, are distinctly marked. But
these branch-scars, like those represented upon stems of

Calamites ramosits^ cruciatus^ &c., figured by Brongniart,

are distantly scattered and have a diameter of only 4-5 m.

m. upon stems much larger than the one I have figured.

The fragment described by Stur and quoted above, is also a

piece of a large stem. The branch-scars are all at a distance

from each other, some small, not larger than the tubercles
;

others larger, but of irregular outline, not in any way re-

sembling those of the American specimen. Some of the

branch- scars in Brongniart' s figure of Calamites cruciatus,

"Yeg. Foss.," PL 19, maybe compared to these in their

shape, but they are also of very different size and always

at a distance from each other and their surface is never

smooth, but marked by grooves disposed star-like from the

center to the circumference, like the scars left by detached

branches on the trunks of Calamites ramosus.
Habitat—The specimen was sent by Prof. F. L. Harvey

from Fayetteville, Arkansas.

Bornia radiata ?, Brgt. PI. XCIII, Fig. ^, {a branch.)

The figure of this plant represents a branch of which I

have given a short descrij)tion in "Coal Flora," p. 31,

second paragraph, referring it to Bornia radiata, Brgt.
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In comparing that branch with the figure given of a frag-

ment of a branch representing a verticil of leaves copied

from Ettingshausen by Schimper, "Pal. Yeget." PI.

XXIY, Fig. 2, the characters ajDpear identical. In Bornia
radf ata^however, the leaves are generally somewhat broader,

sometimes flexuous and split or bifid, especially near the

apex. The splitting of the leaves is not clearly seen on the

American specimen, as the branch covered by a leaf of Obr-

daites grandifalius is only seen, somewhat obscurely,

through it. The apices of the leaves appear really bifid, in

some places but the appearance may be caused by the cross-

ing of the leaves in their superposition. That fine branch,

however, cannot be referred to any species of AsteropJiyl-

lites. A. longifoUus and A. rigidus the only ones which
could be compared to it, are far different in the characters

of their leaves.

The specimen is from the sub-conglomerate formation,

Campbell's ledge, Pittston, and most of the fragments of

stems obtained of Bornia radiata in the coal measures of

the continent are from sub-conglomerate measures mostly

found in Alabama, Tennessee and Arkansas. One speci-

men only from Cannelton is apparently referable to it.

Calamodendron, Brgt. PI. XCII^ Fig. 5.

The specimen described, "Coal Flora," p. 32, PI. LXXY,
Fig. 16, agrees in its character with the description given of

the genus by Grand' Eury and though flattened, seems to

concord in some degree with the beautiful figure by which

the French author represents a restored stem of Calamo-

dendron.

In the description of the genus. Grand' Eury says of the

stems of Calamodendron^ that they are composed of two

kinds of alternating radiating bands, the ones of prosen-

chymatous fibres without parietal marks, the other of

scalariform vessels. These alternate bands being continued

lengthwise from an alternative of surfaces corresponding to

that of the Calamites, the articulations are more or less
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distant, the furrows are somewhat narrowed before joining

them, and that is not remarked upon the Calamites. Branch

scars are formed upon nearly all the joints, and these scars

are more or less similar to those of Calamites cruciatus.

The thickness of bark, increasing in proportion to that of

the wood, represents more or less distinctly the superficial

striae.

From this we have to conclude, that for the reference of

flattened fossil Calamarice to Calamodendro7i^ we have to

consider especially the narrowing of the furrows or costse

in joining the articulations, their mode of diverging to-

ward some points, the scars of leaves or branches x>laced

upon the articulations and the thickness of the bark.

The specimen figured "Coal Flora," PI. LXXV, Fig. 16,

jevidently presents these characters. We have now still

another of exactly the same nature, only much larger, where

the characters indicated above are far more distinctly marked.

It is a fragment of a calamitoid stem 22 c. m. long. The ribbed

part quite flattened, embedded into a piece of black bitu-

minous shale, is 6^ c. m. broad, bordered on each side by a

flat band of hard compact black matter \\ c. m. in diameter.

The articulations upon the stems are very distinct, 2^ to 4

c. m. distant and slightly constricted. The striae are quite

regular in the middle of the internodes and there 1 m. m.

wide, as well as the furrows ; but toward the articulations,

they become all contracted by two or three, diverging to-

ward small round points apparently scars of tubercles or

leaves. Besides, this and at regular distances, six or seven

of the ribs are bent at the base out of their vertical direction

tending toward large round scars of branches marked by
mamillse 2^ to 3 m. m. in diameter, which are placed also upon
the articulations in horizontal line with the leaf scars. On
the exposed flat surface, the branch scars are at a horizontal

distance of 8^ c. m. , not in vertical line with those of the

upper and lower articulations, but alternating regularly in

their relative position, or placed alternately in fours upon
each articulation, as in a quincunxial order. In the small

specimen figured, PI. LXXV, the divergence of the ribs to-

ward points or scars jDlaced upon the joints of the articula-
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tions could not be represented on account of the narrowness

of the ribs ; but even upon that small stem, the points

marking the scars of leaves, like those of branches, are dis-

tinctly seen with the lens. The relative position is, however,

modified by variability in the width of the ribbed stems.

The new specimen, obtained like the other from Cannelton,

presents another remarkable appearance. The ribbed part

representing the woody layer is at one place only, in the

middle, covered by a coating of coaly matter representing

the bark, its smooth surface being marked by 'obscure ver-

tical lines corresponding to the costse of the stem, and the

thickness of that piece of bark is not more than ^ m. m.

The smooth • compact borders of the ribbed stem which are

li c. m. broad are not transformed into coal but stony, like

the shale, and it does not seem possible to suppose that

they represent the bark, unless it is admitted with some
authors (Profs. Williamson and Stur among others) that

the bark was of a cellular soft tissue, comparatively very

thick, loosely adhering to the stem. It is therefore admis-

sible that, in some cases, the lateral part of the bark has

been embedded into clay and has thus been petrified along

the stem, preserving its whole thickness, while the upper

part, vertically compressed upon the stem, has been trans-

formed into coal. Prof. Stur asserts that the shrinkage of

cellular tissue, in its transformation into hard coal, is equiv-

alent in bulk to 26-27, so that a woody mass of 26 meters

should be reduced by the process of carbonization to 1

meter of coal. It is about the proportion existing between

the bark surface i m. m. thick and the stony border which

measures li cm., or is 36 times as thick as the coaly bark.

Without further pursuing the discussion in this matter I

will remark that both the specimens considered here as Cal-

amodendron have the character of Calomiites approximatus^

Brgt., and considering these characters, the only ones ob-

servable from non-silicified specimens, they should be refer-

able to the genus Ccdamites.

I have seen lately two large specimens of C. approximatus,

one 33 c. m. long, 16 c. m. broad, flattened to about 2 c. m.,

with articulations 24 c. m. distant, all equal, 14 in number,
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the whole surface being covered by a thin coaly layer or

bark not thicker than a strong leaf of paper. The other

specimen, got from the same place and much smaller, is 6 to

7 c. m. broad, not so much flattened, its articulations at

the same distance as in the last and all equal, with a bark 3

to 4 m. m. in thickness. In admitting the rate of shrink-

age of the bark as indicated by Stur that would show the

thickness of the bark to have been originally 11-12 c. m., or

much thicker than the stem, for it can not be admitted that

stems, embedded into clay and transformed into stony mat-

ter, have been subjected to the same degree of contraction

in their bulk as the bark, the only part which has been re-

duced to coal.

On this subject. Prof. Williamson, resuming a discussion

.upon the structure of the Calamites^ remarks f that there

was introduced into the bark of these plants, in a very early

stage of growth, a second cambium layer which though re-

minding us of the cork cambium in ordinary exogenous

stems, produced no cork, but prosenchymatous cells. In

its young state, the bark of the Calamites was a very loose

cellular parenchyma ; but in the older stems most of this

parenchyma became inclosed into tlie prosenchymatous
tissue referred to, which appears to have constituted the

greater portion of the matured bark. The sustaining skel-

eton of the plant, therefore, was a hollow cylinder developed

centrifugally on the inner side of an enclosing cambium
zone. This cambium zone, which must have had some pro-

tective periderm external to it, formed a cortical envelope

which was provided by nature as an apparel of support for

stems whose woody zone was too thin comparatively to their

length ; for the same author has seen, in a mine in England,

a stem of blackened Calamites exposed 10 metres long, its

diameter being 15 c. m. at one end, 10 at the other, both ex-

tremities passing out of sight buried in the opposite sides of

the mine, the stems being therefore probably much longer.

The true diameter of the cylinder of the stem when not com-

pressed was only 10 c. m. at one end, 5^ c. m. at the other.

Address to the Geological section of the British association, 1883.
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Trees of this length and size could not stand up without a

thick bark enclosing the cylinder.

On the essential differences which separate the genus Col-

amodeiidroii from Catamites as represented by C. approx-

imatus^ there is still a great deal of uncertainty and of di-

versity in the opinions of the phytopalseontologists. •

Genus Asterophyllites, Brgt.

Calamocladus, Schp.

The specimens of fossil plants referable to this genus are

generally found as stems bearing branches and whorls of

leaves, like those which have been described" Coal Flora,"

p. .35, PI. IL Fig. 3.

The fructifications which as yet have not been satisfactorily

described are rarely found in such a state of preserva-

tion that their essential characters may be satisfactorily

recognized. They are of two kinds or of different organism

for the same species, viz : in small globose sporanges or

macrospores, placed in the axils of upper leaves of branches,

forming a kind of loose terminal spike, Calamostachys^

Schp., as in PI. XCIII Fig. 4; or in receptacles containing

sporanges, placed in whorls and in successive rows, forming

cylindrical, generally narrow spikes covered with imbricate

scales at the outside, like those of PL XC, Fig. 4, or PI.

XCIII, Fig. 5. These spikes have generally been described

as Yolkmannia or Bruckmannia. Their relation to Ast-

eropliyttites or to Calamites has for a long time been hypo-

thetically admitted and lately been proved by the ana-

tomical researches of Renault. The first kind of these

fructifications has its structure clearly exposed by the posi-

tion of the small globular bodies placed in w^horls on the

axils of leaves which have the same characters as those of

the stems. From observations made upon the spike PL
LXXXIX, Fig. 5, they appear to represent true macros-

pores.

The structure of the second kind of fructifications ( Yolli-

mannia) is much more complex. It has been admirably

elucidated by the anatomical analysis made by Binney*

* Observations on the structure of Calamites and Calamodendron in Mem.
of the Palseontological Society of London 1867, p. 18, PL IV and V.
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and the excellent figures given of the structure of the

spikes of what he has called Calamodendron commune.
Some figures of the same organism have been reproduced

bySchimper in " Palgeont. Yeget.," PL XXIII, Figs. 6-10,

from -specimens prepared for the microscope and preserved

in the collection of Dr. Hooker, ascribing the species to the

AsterophyllitecB under the name of Calamortachys Binney-

ana. The description given by Binney of these fructifica-

tions is partly recorded as follows : "The spikes contain a

double row of sporange receptacles, placed immediately one

above the other. The receptacles are formed by scales which
proceed from the central axis of the cones, at first at right

angles, and then, when reaching the outside, taking a vertical

direction, somewhat like the scales of Lepidostrohus, but

arranged horizontally in rows one above the other through

the whole series, not in a spiral direction. The sporanges

are of an irregular egg-shape, slightly elongated and are

arranged by fours symmetrically around a thorn-like pro-

cess or spindle coming from the axis. In each of the re-

ceptacles, then, there are six of these series of four, arranged

radially with regard to the central axis, so altogether there

are twenty-four sporanges in every receptacle. Each spor-

ange has a covering composed of a single row of cells which
generally shows evidence of some disturbance, so that the

original form of the sporanges is not often well displayed.

They are filled with numerous round spore-like bodies,

some of them having apparently a triradiate appearance

and looking as if they had divided into four sporules.

These are not unlike the spores seen in Lepidodendron
Broionii, but are more transparent, not so dark in color and
of smaller size."'^

I have been able to see the observations of Binney con-

firmed, as far at least as it was possible to make a compari-

son without anatomical process, by a number of American
specimens, one of them figured PI. XC, Fig. 4. From what
is seen upon these specimens, I may add to the above de-

scription ;
that the row of scales separating the groups of

* Binney loc. cit., p. 18.
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sporanges are connate on tlieir borders in their horizontal

direction from tlie axis to the inflexed border, even some-

times to their apex, forming a Hat bottom with a vertical

undulated or dentate border. Some of the specimens

have had the axis destroyed by maceration so that the rows
of scales, become not only free from the axis, but may be

detached from each other like plates superposed in a pile.

Some more details on the characters of these fructili-

cations are given in the description of the following species
;

One of them represented by fruiting spikes of both kinds,

found with branches and leaves proving their specific

reference, to Asterophyllites is therefore described in this

genus. The others, whose specific relation is not proved, are

provisionally considered under the generic names of Cala-

mostachys and Volkmannia. Both kinds have been indif-

ferently described by Schimper in the genus Calamos-

tacliys.

AsTERopiiYLLiTis GRACILIS. Lesqx. PI. XCIII^ Figs. 3-7.

''Coal Flora,'' p. 42, PL II, Figs. 4-5a.

From numerous and very well preserved specimens, I am
able to give some more details concerning the characters of

this fine si)ecies. The fragment of the stem, Fig. 7, is the

largest I have seen of the plant. It is 8 m. m. broad,

irregularly cos tate, like a l)ranch of Calamites ; the ribs are

convex, fiattish, continuous, not alternate at the articula-

tions : the furrows are 7narked in the middle or in the

keel by a thin line ; the articulations, slightly inflated,

nearly 8 c. m. distant, bear, at the base of the cost?e, scars

of leaves or small tubercles, as in species of Calamites^ and
one of them has two scars of branches 4 m. m. in diameter.

The branches derived from this stem, or those of secondary

order are 4 m. m. in diameter and the articulations li c. m.

distant. The surface covered by a coaly epidermis, a bark

of about one fourth of a m. m. in thickness, appears bistriate,

an appearance caused by the presence of a narrow ridge in

the middle of the furrows or in the intervals between the

cost?e. The leaves of the secondary stems, like those of

their sub-divisions, are extremely narrow, nearly linear or
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as thick at the apex as at the base, open, nearly at right

angles at base, arched upward in the middle, varying from

2 to 2J m. m. long. Of course the distance of the artf(;ula-

tions is shorter in the last sub-divisions of the stems, the

whorls of leaves in the ultimate branclilets being only 2 m.

m, distant.

The spikes bearing fructifications are of two kinds. 1st,

composed of round axillary sporanges as described and
figured ''Coal Flora,'' PI. II, Figs. 5, 5a, and in this volume
PI. XCIII, Fig. 4, and, 2d, in verticils by 4 of small spikes

composed of imbricated appressed scaliform bracts, like

those of Yolkmannia^ described above and apparently con-

taining sporanges with microspores. These spikes are not

only found in numbers, mixed with branches and fragments

of fruiting branches, as Fig. 4 ; but some of them still bear

at their base upon the main stem, as in Fig. 5, small rows

of leaves of the same size and conformation as those seen

upon the sterile branches. There is therefore sufficient evi-

dence of the identity of these spikes Avith the x^lants de-

scribed as Asterojyhyllites gracilis. They have the same
appearance and the same structure as those described by
Binney under the name of Calamodeiidroii commune^ though
representing a difli'erent species.

Habitat—Sub-conglomerate coal measures: Arkansas,

Alabama ; the specimens figured PL XCIII are from Dade,

Georgia. Lacoe's collection N. 353.

CALA:\rosTACHYS. Schp.

Fruiting spikes of AsteropJtyllites composed of small

globular tubercles or macrospores, borne singly, without in-

volucre in the axils of verticillate leaves, these being of the

same specific characters as those of the sterile stems and
branches.

Calamostaciiys laxceolata. Sp. noi\ PI. XCI^ Fig. i,

^; XCIII, Fig. 1.

Volkmannia elongata, Boehl, JP'oss. Fl. Westph. p. 19, PI. VII, Fig. 1.

Primary stem narroio, thinly., regularly striate, dis-

tinctly articulate ; fructifications in small round axillary
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naked sporanges, or macrospores in verticils of leaves

around the articulations^ forming long narrow cylindrical

spiJcts ; leaves twice as long as the verticils^ linear-lanceo-

late.

These fruiting branches, compared to that figured by
Roehl do not show any difference in their characters, except

in the contraction of the branches and the more distant

articulations of the European plant. The sporanges, also,

are less distinctly or not at all marked and the leaves ap-

pear slightly broader, at least in comparison with those

figured, PI. XCI. These differences are not of great im-

portance and may result from the degree of decomposition

and the flattening by compression of the vegetable frag-

ments. We see about the same kind and degree of disparity

between the two American specimens Avhich, though pro-

cured from different localities, come from the same stage

of the sub-conglomerate coal measures. In these, the length

and width of the spikes differ somewhat, and in one of the

specimens, the spores, in the axils of the leaves, are less

distinct. The leaves, however, are of the same length, 4

m. m. in both specimens but they are lanceolate in one, nar-

rower and apjDearing filiform in the other, PI. XCI. As this

last has the sporanges apimrently in a more advanced stage

of ripeness, the bracts are probably contracted by age or

dryness and their form is also somewhat obscured by the

dark compound of the shale. On the American specimens,

the length of the internodes of the stem varies from \\ to

3 c. m., it is nearly double upon that of Europe though the

stem is rather narrower.

This Calamostacliys probably represents fruiting branches

of Asterophyllites longifolius. For the shale bearing the

branch figured PL XCI, Fig. 1, has also a fragment of a

stem, same plate. Fig. 2, which I consider referable to A.

longifolius. The stem is thinly striate, neither contracted

nor inflated at the articulations ; the leaves in close verticils

are narrow, linear, 2-4 c. m. long, generally lineate length-

wise by erosion of the epidermis, the medial nerve being

scarcely discernible.

Schimper's reference of the sjjecimen described and fig-
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ured by Roehl as Yolkmannia elongata 1. c. to his Cala-

mostachys typica "Pal. Yeget.," p. 328, PL XXIII, is ap-

parently a mistake, as from his figure, C. typica evidently

represents like C. Binneyana spikes bearing sporanges,

while Roehl figures a true Calamostachys or a spike bearing

macrospores in the axils of the leaves.

Habitat—The specimen PI. XCI, Fig. 1, is from Arkansas,

the other from Dade county, Georgia, both from sub-con-

glomerate coal. Lacoe's collection, Nos. 558* and 558^.

Calamostaciiys oyalis, Lesqx., PI. LXXXIX^ Figs. 3, J^.

Asterophyllites ovalis, Lesqx., GeoL of Penna.'"' 1858, p. 851, PL I*

Fig. 2,

Primary stems tliicker than in tlie last species deeply

irregularly costate ; articulations at equal distances;fruit-

ing branches thick and long, in verticils around the ar-

ticulations ; bracts much longer than the internodes, nar-

roioly lanceolate, incurved, sporanges small oval or globose

axillary.

This species is much like the former though specifically

different. The specimen Fig. 4 is sterile, or its sporanges

have been deteriorated and fallen olf. The branches are

comparatively thick, 5 m. m. in diameter; the articulations

at the same distance, and the leaves, a little more than 1 c.

m. long, strongly nerved, are of the same character as those

of Asterophyllites equisetiformis, Schloth. The articula-

tions of the main stem, like those the branches Fig. 4, are

distinctly marked by small round scars which may be the

basilar impressions of detached leaves or more probably of

both leaves and sporanges.

The other specimen. Fig. 3, merely differs from that of

Fig. 4, by the main stem narrower, the branches longer and
narrow, the sporanges present and distinct in the axils of

the leaves which are slightly shorter. The difference in

size merely results from the position of the fragments, either

in the upper, or in the lower part of the stems. It agrees

with the gradual upward decreasing of the thickness of

the stems and branches, as seen upon a large specimen of

Asterophyllites equisetiformis,menXioned. "Coal Flora," p.



718 P. EEPORT OF PROGRESS. LEO LESQUEREUX.

35, which, 88 c. m. long, has the main stem 1^ c. m. broad at

base and only 2 m. m. near the broken apex. In the fruit-

ing as in the sterile branches of A. eqiciseti/ormis, the artic-

ulations of the main stems are not inflated, but the costse

are slightly so, just above and below the points of inser-

tions of the leaves. The remark upon the fructifications of

Asterojphyllites equisetlformis "Coal Flora," p. 36, con-

firms the reference of these fructified branches to that

species.

Habitat—T>2idiQ, Georgia, Fig. 3, No. 852*
;
Fig. 4, No.

852^ of Lacoe's collection.

Calamostachys brevifolia, 8p. nov., PI. LXXXIX^
Figs. 5, 5".

Branches thick ; articulations obscurely marJced by the

bracts which are shorty slightly longer tlian the internodes.,

thick, rigid., lancelote., acuminate ; macrospores axillary,

very small.

The figure of this fragment is not quite complete. The
space between the articulations, 4 m. m., the comparatively

broad and short leaves, 6 m. m. long, are all right, but, in

some places, the surface of the flattened spike is covered

by flakes of coaly matter containing ovules which are true

macrospores, as seen by the enlarged Fig. 5*. These flakes

appear composed of an agglomeration of the spores de-

tached from the crushed part of the spike. As the speci-

men cannot represent a Lepidostrobus, the presence of the

spores agglomerated upon its surface indicates a relation of

the fructifications of the Calamarlece to those of the Lyco-

podoaceoe., a relation already recognized as probable by
Brongniart. This spike much resembles Volkmannia
gracilis, St. "Fl. d. Forw." II, p. 53, PI. XV, Fig. 3 and it

might be supposed that in this, as in Yolkmannia Bin-

neyana, the spores were derived from crushed sporanges

covered by the upturned base of connate bracts. The size

of the spores, true macrospores, contradicts the supposition.

Habitat—Cannelton, sent by Mr. I. F. Mansfield.
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YOLKMANI^IA, St.

The definition of this genus by Sternberg is vague and
may apply to every Idnd of spikes formed by crowded ver-

ticillate imbricate leaves. Of the four species which he

describes, Yolkmannia disUclia and Y. arhorescens may be

merely branches of AsterophylUtes with crowded verticils of

leaves, not organs of fructifications ; while Y. polystaclim

and Y. gracilis^ represent the genus as I have described it

above in considering the fructification of AsterophylUtes.

Yolkmannia crassa, 8p. nov. PI. X(7, Fig. 1.

Primary stems large, nearly smooth or irregularly ob-

scurely lineate on the surface, indistinctly articulate

;

fruiting spikes xerticillate by four, thick, cylindrical,

narrowed to the point of attachment, truncate or obtuse at

the apex , articulations of the spikes close, indistinct, cov-

ered by erect crowded narroio lanceolate leaves; those of
the stem surrounded by longer incurved broader leaves.

The main stem, 12 m. m. at base, has its articulations 3^

c. m. distant, scarcely marked, and that only by the scars

of fruiting branches, and of a few leaves which are seen at-

tached on the borders of the stem. ; tlie bark is very slightly

and irregularly striate lengthwise ; the spikes, somewhat
oblique, 12 m. m. in diameter, 9 to 10 c. m. long, with ar-

ticulations 5 m. m. distant, are covered with linear narrow
leaves or bracts 1 c. m. long, erect and crowded, laying

upon the spikes and obliterating the articulations. By the

form of the leaves or bracts, the fruiting branches are related

to AsterophylUtes equisetiformis. The stem nearly smooth
and the narrow leaves are against their reference to this

species. The leaves also, attached at the base of the spikes

to the articulations, are longer and apparently narrower

;

hence this Yolkmannia more probably represents the spikes

bearing microspores of AsterophylUtes longifolius. There
is, however, in the upper part of the specimen, alongside of

the stem, but not connected with it, two long, comparatively

broad leaves, lanceolate-acuminata, 4 c. m. long, 3 m. m.
broad in the middle, deeply nerved, which might be related
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to the spike. As no leaves of Asterophyllites are compar-
able to them, that relation is very uncertain.

Habitat—The specimens have been found in the same
coal mine of Dade county, Georgia, with the fragment PI..

XCI, Fig. 2. No. 851, of Lacoe's collection.

VoLKMAKNiA PR^LONGA, Lesqx. PI. X(7, Fig. '2.

Calamostachys praelongus, Lesqx., " Coal Flora,''^ p. 59.

These si)ikes described first as Calamostachys^ loc. cit.,

are evidently referable to Yollcmannia and very distinct

from all the species known of this genus. IN'o other speci-

men has been obtained and nothing can be added to the

description 1. c.

YOLKMA^^NIA FERTILIS, Sp. UOV., PI. X(7, Fig. J^.

A fragment of a cylindrical spike 10 c. m. long^ c. m.
broad., composed of a series of verticillate bracts attached

to the axis., horizontally directed to the oidside, abruptly

curved upward on the borders^ contiguous in their length,

enclosing^ in the space between the verticils., oblong spo-

ranges^ either attached to the articulations or to the axis

in the space between them., and apparently filled with mi-

crospores.

The spike has been partly broken and shows the inner

texture of a Yolkmannia as described by Binney for Cal-

amodendron commune. The form of the sporange is not

distinct, varied as it is by compression and the irregular

fracture of the specimen. But the small bladder-like

capsules are clearly seen to be sporanges containing micro-

spores ; at least the fracture of one of the sporanges shows

the inner jjart filled by 'minute round bodies like spores.

The cohesion of the borders cannot be observed upon the

specimen figured, but as said above, it is distinctly seen

upon other specimens which, detached from the axis by
maceration, leave the verticils disjoined and separated from

each other like small plates. The space between the plates

of these specimens is empty or without sporanges. The
upper border of the bracts is obtusely cut as in the preced-
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Ing species, as seen on the upper and lower part of the spe-

cimen figured.

Habitat—The last specimen is from Archbald Pennsyl-

vania, roof of Coal B, the others without sporanges and with

separating plates were found in Stark county, Illinois. All

are in the cabinet of Mr. R. D. Lacoe.

Macrostaciiya, Sclvp. PI, XC, Fig, 3
;
XCI, Fig, 3.

^'Coal Flora,'' p. 60,

The genus is described from Schimper. I can add noth-

ing to the description. I have, however, figured two cones

of this kind. One PI. XC, Fig. 3, is in its whole state of

preservation and shows remarkably well the outside dis-

position of the scales and the gradual tai)ering to the base.

It seems to have been sessile and attached by a somewhat
large base. The other PI. XCI, Fig. 3, has the upper borders

of the bracts mostly destroyed, is rounded at base in nar-

rowing to a somewhat long curved pedicel, thus showing a

different mode of attachment. PI. Ill, Fig. 20, of the Coal

Flora, which is really a Macrostacliya^ partly shows the inner

structure in conformity with that of VotJcmannia, This is

evident, not only from the description of Binney, but from

the comparison of the fragment PI. XC, Fig. 4, with that

of PI. Ill, Fig. 20. From this and considering the two

kinds of branch-scars which are marked upon PL III, Fig.

14, it might be supposed that Macrosiacliya stems bear

two kinds of fruiting spikes ; some larger, attached to the

broad scars by their large base; some smaller, depending
from the small scars by a pedicellate base. The analogy of

internal structure of the cones also proves that the spikes

of Macrostacliya like those of YolJcmannia are fruiting

organs of Catamites or of Asterophytytes^ as already re-

marked by d'Ettingshausen.

Macrostachya lanceolata, Lesqx,

In "Geology of Pennsylvania," 1858, p. 852, I have de-

scribed as Asterophyttites tanceolatus a spike which I

compared to YolJcmannia majoi\ Germ, composed of leaves

or bracts united half their length and gradually narrowed
46 P.
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or lanceolate in the upper part. These spikes are rare ; I

have seen only fragments of them. They differ from those

of Macrostachya infundibuliformis as ligured PI. XC,
Fig. 3, in their cylindrical and narrower shape, but are quite

as long or perhaps longer." The bracts are narrow, linear,

lanceolate above, closely imbricating, so that the articula-

tions are obliterated and somewhat indistinct. The best

specimen I have seen is a fragment 10 c. m. long, scarcely

\\ c. ni. broad, though flattened, obtained at the railroad cut

near the brewery above West Pittston. Its generic relation

is as yet unknown. It resembles indeed Yolkmannia
major as figured by G-erm. "Yerst." PI. XXXIl, Fig. 5.

But the leaves or bracts are narrower, quite close to each

other and closely imbricate. Schimper remarks on these

cones, that they resemble long cylindrical strobiles of Lejp-

idodendron^ but are regularly articulate with shorter and
narrower bracts than those of Lepldostrohus. He adds

that they are gigantic spikes which apjDear to have origi-

nated upon trunks.

At^nularia, Bgt. Prodr.

''Coal Flora,'' p. 44.

In the description of the genus Annularla, I have re-

marked on the fructifications, that they are in long cylindri-

cal spikes, with close articulations and narrowly lanceolate

bracts, bearing round sporanges in the axils of the leaves

or double oval ones, pedicellate, attached to the middle

of the internodes. Of this last kind I have seen no speci-

men in the American Coal Measures. They belong to An-
nularia splienopliylloides^ as seen from the beautiful illus-

trations given by Stertzel of that species. Those repre-

sented by American specimens are in concordance with the

descriptions and figures given by Geinitz of spikes of An-

nularla longifoUa "Yerst." PI. XYIII, Figs. 8, 9.

*Uber die Fruchtahren von Annularia sphenophylloides, T. Stertzel in

abdruck a. d. Zeitschr. d. Deutschen geol. Geseilschaft (1882).



ANNULARIA. P. 723

Annularia titberoulata, pi. LXXXIX^ Figs. 1, 2.

Asterophyllites iuberculatus, Brgt. Prodr.; Liyidl. <& Hutt., " Fossil

FU' I, PL XIV.

Stems large calamitoid ; Ijranclies hearingfruity narrow.,

distantly articulate under the spikes ; spikes cylindrical.,

comparatively mry long^ composed of close verticils of
large globose sporanges "placed in the axils of short bracts

lohich^ curved first downward at base and then upward
from above the base, generally cover them entirely ; bracts

narrowly lanceolate, acuminate, nerved.

The stem Fig. 2 found upon the same slate as Fig. 1 has

the same characters and is most probably of the same
species. Both stems are distinctly costate, the first, 12 m.

m. in diameter, has the articulations 9 c. m. distant, the

small less than 5 m. m. in diameter, has the lowest articula-

tions at 3|- c. m. from the base, the others being gradually

shorter until they join the spike where they are about 5 m.
m. distant, like the verticils of bracts bearing fruits. The
figured specimen does not show the position of the spo-

ranges relatively to the stem and the bracts. That is seen

upon a much longer spike preserved nearly entire 20 c. m.,

long, including the pedicel 9 c. m., of which the axis is ex-

posed in its whole length, the upper part being destroyed

by maceration or by the breaking of the slate. The articu-

lations are marked by a slightly elevated narrow ridge upon
which are seen scars of leaves on slightly elevated points,

and just above, there are small round alveoles with a central

point of attachment of the sporanges, which correspond or

are in line with the costse of the internodes. The tubercles

or sporanges are globose or broadly ovate, 3 m. m. long, 2

broad. The leaves, attached near the base of the sporanges,

are first forced downwards under them, and then curving up
from below the middle, they cover them and are appressed

against them, sometimes, as I have seen it in some speci-

mens, marking the surface by deep transverse obtuse ridges.

The internodes have no trace of scars in the middle or be-

tween the articulations. The spikes figured by Lindley and

Hutton -'Foss. FL," PL XIV, Figs. 1 and 2, are not in as

good a state of preservation as those of the American speci-
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mens
;
they are only fragments of the fructified part with-

out pedicel; but it is scarcely possible to doubt that they

represent the same kind of organism, even that they belong

to the same species. In the specimen Fig. 1 of our plate,

the pedicel, evidently calamitoid and probably a branch of

the larger stem. Fig. 2, indicates a reference of the fructi-

fications to some kind of Calamites. Both these branches,

the larger one especially, with distant articulations, appear

like branches of Calamites ramifer^ or of the species which

I have described under that name and which has been found

in fragments of stems, branches and leaves, in the sub-con-

glomerate measures of Pittston. Though it may be, the

other specimens found with this, have, as described above,

the characters of fructifications of Annularia and the iden-

tity of all these fragments is certain.

Habitat—Railroad cut near brewery above West Pittston,

at or near the base of the conglomerate. No. 914 of Lacoe's

collection.

Annularia sphenophylloides, var intermedia, Lesqx.

Brandies much and horizontally divided; whorls of

leaves measuring laterally or on the broadest side from 8

to 30 m. m. composed of H to oblanceolate obtuse more
or less inflated leaflets; medial nerves obscure.

It is scarcely possible to say if the specimens are refer-

able to a small form of A. longifolia or to a large variety

of A. sphenopliylloides . The leaflets are narrow compara-

tively to their length, gradually and regularlj^ enlarging to

the apex which is generally half round, very rarely marked
with a minute point. As the leaflets are inflated, the

medial nerve is merely marked by a dark-colored line

often indistinguishable. In the largest form of A. spheno-

phylloides, the length of the leaflets is 10 to 12 m. m. ; in this

variety they vary from 4 to 15 m. m., all inflated, espec-

ially toward the apex. As seen from the concave impres-

sion of the leaflets, their transverse section would be oval,

much like that of A. inflata, Lesqx.

Habitat—Lawrence, Kansas ; Lacoe's cabinet.
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Anis-ulakia Emeksoni, Lesqx.^ PI. XCII, Figs. 6, 6a.

" Coal Flora,'' p. 50.

The only specimen found has been figured. The descrip-

tion is correct.

Annularia cuspidATA, 8p. iiov. PI. XCII^ Figs. 7, 7a.

Whorls small^ of 9 ohlong abruptly acuminate or cuspi-

date small leaves^ shorter than the internodes ; costa thicJc^

terete^ hard^ excurrent.

A mere branchlet with 8 verticils of leaflets. The verticils

are close, the leaves nearly as long as the internodes, open,

at right angles to the stem which is strong, thick and evi-

dently solid, as it is preserved in its cylindrical shape. The
verticils are gradually shorter upward, the upper one with

leaves 2 m. m. long, the lower ones 3 m. m., about all of the

same length in the same verticil, oval-oblong, rapidly nar-

rowed and acuminate by a very thick excurring prominent

medial nerve. The shape of the leaves is somewhat like

that of A. Dawsoni^ Schp., comparatively broader and
shorter, differing essentially by the acuminate apex and the

strong nerve. A comparison with the original specimens

obtained from Prof. Dawson shows the species to be entirely

different.

Habitat— Rushville, Ohio, sub-carboniferous No. 788.

Lacoe's collection.

AnnulARIA minuta ? Brgt. PI. XCII^ Figs. 8, 8a.

Plants very small with a main stem comparatively thiclc^

not quite 1 m. m., obscurely striate; branches at right

angles ; verticils close ; leaves in whorls of 8 to 12, spatu-

late, obtuse or obtusely pointed, l\to 2 m. long, iof a m.
m. broad in the upper part toward the apex ; the medial
nerve totally obsolete.

This species is comparable to A. Emersoni, from which it

differs by the small size of all its parts, the leaves of a

different shape comparatively much broader not acuminate
but rather obtuse. It maybe A. minutaf Brgt. as de-

ribed and figured by Wood.^ At least the verticils of

"*Trans. Am. Phil. Soc," vol. xiii, p. 347.
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leaves are of the same size and form, though much more
distant. As the author has not given a detailed descrip-

tion of the species, it is hardly possible to decide if these

specimens are referable to tlie same.

Habitat— Blackville, Monongalia county, West Vir-

ginia. Lacoe's cabinet, No. 210.

Sphexophyllum, Brgt.

" Coal Flora,'' p. 51.

Sphexophyllum loxgifolium, Germ., PI. XCI, Fig. 6.

'^Coal Flora,'' p. 53.

I have figured, as quoted above, a fine ST)ecimen which rep-

resents the va?\ latifolium of this species. The variety as

well as the normal form are very rare in the American car-

boniferous.

Habitat—The specimen is from the sub-conglomerate

measures of Arkansas, communicated by F. L. Harvey of
Fayetteville.

Sphexophyllum saxifrag^folium. Germ., PI. XCIII,
Figs. 9, 9a.

Leaves in verticils of six to nine ; leaflets long, gradu-

ally narrowed and cuneiform to the base, sharply, more or

less deeply dentate at the apex ; primary veins aboutfour,

some of them forking above, each division entering one of
the teeth.

Of this species which is said to be very common in

Europe, I have seen only the fragments figured, which, like

the preceding, have been sent from Arkansas hj F. L. Har-

vey. Schimper considers this species a variety of >S^. erosum,

LI. and Hntt., as described in "Coal Flora," p. 55. The
difference which seems persistent is essentially marked in

the primary nerves not confluent at base.

Sphexophyllum axgustifolium. Germ, PI. XCIII, Fig. 8.

8. densi/oliatum and S. tenni/olium, Font and White, Upper Carb. Fl.

pp. 37, 38, PL I, Figs. 7, 9.

Leaves narrow and, narrowly cuneate to the base, gener-

ally in verticils of four or six, deeply dentate at the apex
or split once or twice to above the middle ; nerves ^2-1^, at
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the hase^ not connivent, either simple or forlcing once and
generally at the apex of the dentate leaflets^ only 2-^

and entering the teeth of the narrower ones^ toJdch are

split once ; fruiting spiJces long^ cylindrical^ narrow^ term-

inal on slender branches, or shorter and axillary.

The fructified branch figured has a narrow rachis and the

articulations scarcely marked. The stem and branches are

broader, 2-3 m. m., distinctly deeply striate, with close in-

flated acutely ridged articulations, 8-12 m. m. distant. The
leaves are described by European authors as being verticil-

late by 6. Though the specimens I have for examination are

finely i^reserved, I cannot see any more than 4 leaves in each

whorl. The substance of the leaves is thick or subcoria-

ceous. The epidermis smooth and thick obliterates the

nervation which is rarely distinctly seen.

Schimper describes the fruiting spikes as lateral, pin-

nately disposed, and remarks in a note, "Pal. Yeget.," p.

343, that the spikes are narrower than in S. saxifragafo-

Hum, but that they are not terminal as Germar describes

them. In proof of this he says he has received from Ger-

mar himself a very fine specimen with leaves exactly as in

the typical form, but with spikes axillary, longer and es-

pecially narrower than those figured by Germar and with

much smaller sporanges, and lie refers them as identical to

the one figured by Germar in "Yerst.," PI. YIT, Fig. 5.

Now in that Fig. 5, the spikes are not only much smaller,

but also much shorter, and the sporanges appear as round
tubercles, like the macrospores of Calamostachys, They are

also figured in that way by Weiss. " Fl. des jung. Ltk. u. d.

Rothl.," PI. XYIII, Fig. 33. As from our fig. PL XCII,
Fig. 8, the large spikes are positively terminal, as they are

also figured by Germar, the small spikes which are lateral

and sessile may represent axillary fructifications with ma-
crospores, as in Catamites gracilis, while the large ones,

which are terminal, possibly bear, like those of YolTimannia^

microspores enclosed in verticils of larger sporanges. It

cannot be supposed that both Schimper and Germar have
examined and described specimens of two different kinds
of Sphenophyllum ; for Schimx3er remarks, as seen above,
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that those communicated to him by Germar have the leaves

of exactly the typical characters.

Habitat—The species is more generally found in the

upper strata of the coal measures. The fine specimen fig-

ured is from Pomroy Coal, at the horizon of the Pittsburgh

Coal. Another, sterile, is from Monongalia Co., W. Vir-

ginia, 400 feet above the Waynesburg coal. Lacoe's cabinet

No. 768. Upper Coal Measures, Font and White.

Spiienopiiyllu]m tenerrimum, Ett, Mst. PI. XCII^ Figs.

9-lOa.

Stur " Culm Flora,'' p. 108, PL VII.

Stem slender, foliate and ramose ; articulations gener-

ally prominent ; internodes short, somewhat narrowed and
costate in the middle ; scars of leaves punctiform, placed

upon the articulations ; leaves verticillate, rarely simple,

generally in whorls of 12, forking, sometimes dichoto-

mously divided in three to six lacinice ; verticils of leaves

attached to a diaphragm of the stem which is deciduous

with the leaves ; fructifications at the apex of the branches,

spiciform, covering numerous foliate internodes, sporan-

gifer
;
sporanges compressed pyriform in outline, sessile,

in verticils, alternating with the leaves, the sporangifer

placed above the verticils of leaves and filling an internode.

The above description with scarcely any modification is

that of Stur. It applies exactly to what is represented by
our specimens, except for the fructifications which I have
not seen and for the mode of attachment of the leaves.

The author says that the^ leaves are attached to a diaphragm
of the stem, while our sx)ecimen shows the leaves connate

at base all around the stem, the short connate part forming

a kind of narrow ring, at right angles to the stem. That

may be a diaphragm of the stem ; but when a number of

leaves are detached from the articulations, they remain con-

nate at iDase, the connate part being about 1 m. m. in

width. In the lower part of the branches or stems, the

leaves are all divided into lacinice. and not connate at base,

but in the upper part, they are all simple, erect and some-

what incurved, very narrow, filiform, J or ^ of a m. m. in
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diameter, 5-6 m. m. long or twice as long as the internodes.

In the lower part of the stems, however, they are at right

angles, looking like bundles of radicles, always forking or

dichotomously cut into lacinice^ sometimes from the base,

sometimes from the middle and above.

Habitat—The specimens are small fragments of branches

or stems scarcely 4 c. m. long. They were procured from

the black very bituminous shale of Rusliville, Ohio, of the

Waverly formation, referable to the lower sub-carboniferous

measures. They were collected by Leo Lesquereux, Jr.,

and are preserved in the cabinet of Mr. Lacoe, No. 310. It

is from this deposit that Prof. Andrews has obtained all

the specimens which he described in vol. 2 of the Geol.

State Survey of Oliio. He has given in Geol. Report of

Ohio, II, p. 424, PI. LIII, Figs. 1, 2, a good representation

of two fragments of stems with dichotomously divided

leaves, considering them as roots. They are evidently re-

ferable to the sjDecies described above.

Equisetites, Sclip.

Coal Flora, p. 62.

Equisetites gracilis, 8p. nov.^ PI. XC, Fig. 5,

The half of a sheath of Equisetites, attached to a costate

ealamitoid stem by a crenulate narrow border ; segments

connate at base for one third of their length, then free,

long, nearly linear, slightly recurved above, acuminate,

marked lengthwise by a nerve or line distinct to the point

of cohesion of the segments.

The border base glued to the stem is 2 m. m. broad only,

equally crenulate at the lower border or cut in half round
short lobes, each corresponding with the base of the lacinim

and separated from them by a deep horizontal depression.

The sheath, formed by a smooth membrane connecting the

segments and bordered by concave sinuses between them, is

1 c. m. broad, and the segments, 33 m. m. long, including

the sheath which they cover, are nearly linear, measuring

2

m. m. at base and 1 m. m. at the i^oint where they become
free from the sheath. They are then very gradually nar-
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rowed upward to the acuminate aj)ex. It is not possible

to see what diametral part of the sheath is represented by
the fragment. It seems to be about one half, and as eleven

of the segments are preserved, their number upon a whole
sheath may have been 20 to 24.

The sheath is upon a piece of shale covered wdth stems

and leaves of Asteropliyllites gracilis. .No stems of this

species have been found large enough to authorize the sup-

position that the fragment of sheath could be referable to it.

Its name merely relates to the character of the segments.

Habitat—Dade county, Georgia. Lacoe's cabinet, No.

988.

Trochophyllum, Lesqx.
«« Coal Flora^'' p. 63,

T. LiJ^EARE, Lesqx., ibid. p. 64,, PI. Ill, Figs. 2Ji,-25b.

A large number of specimens referable to this species

have been obtained since it was first described. The
branches bear either flattened leaves or inflated hollow

quadrangular organisms, which appear to be sporanges

filled with large macrospores. They are described with

the LycopodiacecB.

FILICACE^.

Neuropteride^.

It is well known that the remains of fossil plants, espe-

cially those of the ferns of the carboniferous are always

more or less fragmentary and merely represent fractions

wdiich rarely give a good idea of the real characters of the

vegetable in its whole. For this reason the identification

and also the descriptions of the fossil fragments of ferns are

generally ver}^ difficult. For the same reason, also, it is

always of advantage to have for stud}" a number of speci-

mens of the same species and to represent by figures the

parts of the plants, which, different in some degree, may
contribute to satisfy the mind about their general charac-
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ters. That will exj)lain why I have figured again in this

volume leaves or fragments of ferns previously figured and

described in the "Coal Flora." The number is not great

and certainly, better representations of species not yet suffi-

ciently known, are often more valuable to science than the

descriptions of new ones.

In the four plates prepared by drawings of specimens of

NeuropteridecB : Neuropieris decipiens^ N. SmitMl^

Elrodi, N. asper with Odontopteris deformaia and O.

cequalls^ are already partly known. The first had not been

figured ; all the others, four species of Neuropteris, four of

Odontopteris^ one Megalopteris and one Tceniopteris are

new. Of the Odontopteris, one species was already known
in Europe but not yet found on the American continent.

Neuropteris, Brgt

Coal Flora,^^ p. 75.

Neuropteris Carrii, Sp. nov., PL XCIV, Fig. i-7.

Pinnules of various sizes andforms according to their

position and the size of the pinncB. 1st. Small ; as small

as those of Neuropteris tenuifolia, ovate-ohlong, obtuse,

cordiform and, enlarged on the lower side at base, but not

auricled, inclining upward, close and contiguo^is on the

borders, Fig. 7. 2d. Larger, or of medium size, also cor-

date and slightly unequal at base, deltoid in outline,

blunt at the apex. Fig. 6. 3d. Oyclopterid large leaflets,

broadly oblong or obovate, rounded at the apex, undulate
on the borders. Figs. ^ and 5. Nervation flabellate, dicho-

tomous from the base, very distinct, sharply marked

;

nerves very distant, oblique or erect and parallel at, and
toioard the base, gradually curving, becoming less distant

in ascending, and reaching the borders nearly at right

angles, being there very close and often fiexuous and retic-

ulate as in species of Dictyopteris.

This fern is very fine ; the leaflets are thick or subcoria-

ceous ; the veins become gradually thicker and more dis-

tant toward the base. In the small pinnse, the leaflets are

i c. m. long, 6 to 7 m. m. broad toward the base. In those
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of medium size, the pinnules more than 4 c. m. long are

2^0. m. broad near the base. Of the cyclopterid leaflets

7 to 7-J- c. m. long, one is oval-oblong or slightly obo-

vate, 2J c. m. broad at the base, 4^ c. m. in the upper part,

while, the other, part of which is destroyed, is much en-

larged at the top, gradually narrowed and cuneiform to

the base.

Roehl, in "Foss. Flora," p. 43, PI. XXI, Fig. 3, has rep-

resented under the name of Cyclopteris orbicularis^ Brgt.,

a fragment of leaf which, for its form and the disposition of

the nerves is very similar to that of the cyclopterid leaflets

of this species. The leaf is large, orbicular ; the borders

are undulate ; the nerves, very oblique at base or nearly at

right angles near the borders, become there very close,

though not flexuous or reticulate in undulations. It may be

the same species as that described above, but it is certainly

not Cyclojpterls orbicularis of Brongniart, a species whose
large leaflets are entire, not undulate at the borders, the

nerves very distant, but proportionally equally so in their

whole length, being at the borders Ij- to 2 m. m. distant,

while in the American species they are less than the third

of 1 m. m. or 36 per c. m. of space. On the figure in

Roehl. the veins are exactly one third of 1 m. m. distant.

The same author considers Cyclopteris Germari St. and
Fincites conchaceus^ Germ. & Kaulf., as synonyms of his

species. If we are not mistaken in the reference of the

American specimens to European species, the two named
forms represent the first, Neuropteris Germari^ very differ-

ent from C. orbicularis^ the second, IS. inflata both dis-

tinct from N. Carril.

Habitat— Kingston, Luzerne co., Penna., middle group
of coal seams, and Mazon creek, Ills., N. 434 in Lacoe's

collection.

Neuropteris oblongifolia, sp. nov. PI. XCIV, Fig. 3 ;

XCV, Fig. 2.

Leaflets comparatively long and narroio^ linear or oblong

-

linear, gradually slightly enlarged ahom the middle and
toioard the base, there equal on both sides truncate, sub-
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cordate or rounded to a short pedicel attached to the upper

side of a somewhat hroad rachis striate on the borders

smooth in the middle ; medial nerve thick, flat, percur-

rent ; lateral veins coming outfrom the midrib in an acute

angle of divergence, distant, passing obliquely to the bor-

ders, slightly curving and forking twice, once near the

base, once above the middle.

The species has no marked affinity to any other of the

genus. By its nervation only it is comparable to N. Rogersi,

Lesqx., except that the leaflets of this last species have no

medial nerve. The leaves vary from 6^ to 10 c. m. long and
from 1 to 2 c. m. broad near their base. The lateral veins

having about the same degree of divergence at their base as

in their upper part near the borders, are there 14 to 16 in

the space of 1 c. m.

Habitat—Cannelton, Penna., very rare. The specimens

in Lacoe's collection bear No. 951.

Neuropteris decipiens, Lesqx, PI. XCIY, Figs. 1, ^.

''Coal Flora,'' p. 9S.

The description of the species, 1. c, is right and agrees

w^ith the specimens figured here. The primary pinnae, very

rarely found, are large ; the secondary are simple leaflets or

trifoliate, composed of one very large oblong or lanceolate

obtusely pointed pinnule, with two basilar round or oval

ones, attached at its base in the same manner as in N. hir-

suta,N. angustifolia, etc. The fine specimen Fig. 1 is the

first I have seen with pinnse and pinnules attached to the

rachis, these being generally found isolated. They are

always larger, in comparison, than those of N. hirsuta. I

stated in the description, 1. c, that counted upon the bord-

ers, tlie nerves in N. decipiens are 28 per c. m. I should

have said 25 to 28, while in N. hirsuta they count 40 to 50

per c. m. The two specimens figured show the great varia-

bility in form and size of the pinnse and pinnules. As in

N. h irsuta, the leaves, though generally hirsute, are some-
times without hairs.

Habitat—The habitat is exceptional. The species abounds
at Mazon creek, but as yet I have seen one specimen only
from a different locality—the shaft at Centralia, Ills.
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Neuropteris angustifolia, Brgt.

Lesqx. ''Coal Flora,'' p. 89, M. VIII, Figs. 2, 3, 6, 8, 10, 11.

This species has always been found until recently with

the leaflets smooth on the surface. A variety has now been

sent from Ottawa and Osage City, Kansas, with leaflets hir-

sute, like those of JV. Mrsuta. In the form and areolation,

the leaves have the same character as those of N. angusti-

fulla ; they are oblong or linear-lanceolate, comparatively

narrow, with a broad deep percurrent medial nerve
; the

lateral nerves are oblique, somewhat thick, 35 to 40 per c.

m. counted along the border, or less than in N. lilrsuta and
more than in N. declplens. With the narrow leaflets, the

specimens from Osage City have two round cyclopterid ones

deeply auriculate at base, 5^ c. m. in transverse diameter, 4|-

vertically or from the upper border to the base of the auricles,

which descend 2 c. m. lower than the point of attachment.

Their surface appears covered with thin hairs, but as the

specimens are varnished, the hairs could not be distinctly

seen. It is however most probable that these cyclopterid

leaves belong to the same species. But other kinds of

Neuropteris have been found at the same locality.

Neuropteris Smithii, Lesqx. PI. XCVl^ Figs. 3-3a.

''Coal Flora,'' p. 106, PI. XIII, Figs. 1-3.

The first specimens received of this species from the

Black creek vein of Alabama were in large pieces of shale

covered only with loose scattered very small pinnules of

the plant and a few fragments of pinnae which have been

figured. The description of the species could not be defi-

nite nor as detailed as desirable. Other specimens, one of

which is figured above, show some difference w^iich it is

advisable to record. The rachis is not always very narrow.

It is sometime, comparatively broad for the size of the

pinnae. A fragment of a primary stalk on the right side of

the specimen, is 1 c. m. in diameter, its surface is rough or

coarsely rugose, while the secondary rachis, half a c. m.

broad, is flat, distinctly flnely striate lengthwise. The

secondary and ultimate pinnae are generally at right angles,

linear, and the pinnules are not always distant round
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and cordate at base, but the upper ones are attached to the

rachis by their whole base, decurring, the lower ones only

being cordate at base and attached by the middle, or the

base of the medial nerve which is more or less effaced in

the upper part of the leaflets, though often discernible to

the apex. The lateral nerves are more or less arched

according to the size of the pinnules and reach the borders

rather obliquely than at right angles, generally forking

twice. In the upper decurring leaflets, a few of the lateral

nerves are derived from the rachis, but in the lower pin-

nules, they are all from the middle nerve. That kind of

nervation and the disposition of the upper pinnules is gen-

erally the same in the species of small Neuropteris^ likeiV.

tenuifolia, N. Desori% even, though less evident, in

Loscliii^ whose leaflets are generally larger.

Habitat— Sub-conglomerate coal measures, Alabama,

Georgia, Tennessee, Virginia. I have not seen it yet from

Arkansas where N. tenuifolia^ the nearest relative to the

species is present. The specimen figured is No. 543 of Mr.

Lacoe's cabinet.

Nettropteris Elrodi, Lesqx. PI. XCVI, Fig. i, 2.

'•'Coal Flora,'' p. 107, PL XIII, Fig. 4.

Though the species was first described from a single

small fragment of a pinna, its characters are rightly de-

fined. From the examination of a large number of speci-

mens of that fine species more recently obtained, generally

from the localities where N. Smithii is also found, it is evi-

dent that these two species are distinct though related in

some points. In comparing the figures of PI. XCYI, the

points of difference are easily remarked. In iV. Elrodi, the

ultimate pinnae are long, somewhat fiexuous, attached to a

comparatively narrow rachis ; the pinnules are lanceolate,

obtusely pointed, more than twice as long, though not

broader ; the ultimate pinnule, especially, is totally dif-

ferent, much longer than the lateral ones, narrowly lanceo-

late, acuminate and blunt at the apex. The nervation is

clear, distinct, of the same character as that of N. Smith it.

But in some specimens it is rendered obsolete by a thick
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epidermis which is somewhat rough or villous, appearing

as covered with soft thin hairs. The main rachis is smooth
not striate.

I have remarked in the description, that the species is

closely related to J^. DluJioschi, Stur. I now believe that

the species are identical. Considering the form of the leaf-

lets, their thick substance, the narrow rachis and the nerva-

tion, it is also probable that the fragments described and
figured ''Coal Flora," p. 121, PI. XIII, Fig. 7, as JV. lifor-

mis. represent a large form of the same species. The base

of the terminal j^innule preserved upon the specimen

seems to indicate by its mode of attachment an elongated

lanceolate shaj)e, like that of the terminal leaflets of Fig. 1.

If this character was ascertained, identification would be

positive.

Habitat—Dade, Georgia, and also Tennesee, with the pre-

ceding. The specimens figured are in Mr. Lacoe's cabinet,

No. 865.

Neuropteris aspera, Lesqx.^ PI. XCVI, Figs.

'^Coal Mora,'' p. ISl, PI., XIII Figs. 10-12.

Though the new specimens of this peculiar species do not

sufficiently show its real character, they at least prove that

the remark made p. 122 of the Coal Flora upon two speci-

mens whose leaflets had the surface hairy, are not to be

considered in relation with this plant. They represent a

part of a pinna with very oblique pinnules and a terminal

leaflet remarkable for its length, enlarged and obtusely

lobate on one side in the middle, gradually acuminate to

the apex. All the lateral leaflets are very unequal at the

base, prolonged at the lower side into a rounded auricle and
obliquely truncate or rounded at the upper. The medial

nerve is thick up to the middle, narrower and somewhat
obscure from the middle upward, divided at the top, at

least in some of the leaves, into separate nervilles which
fringe the apex like bristles. The lateral veins, very close

and at the same time prominent, give to the surface of the

leaflets a peculiarly rough appearance by which even the

smallest fragments can be identified.
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Habitat—Very rare. First obtained at Murphys borough,

111., later at Cannelton and still later at the Campbell's

Ledge of Pittston, Pa. No, 935 in Lacoe's collection.

Neuropteris Blissii, Sp. noT)., PI. XCV, Figs. 1, la.

Pinnce linear-oblong^ simplypinnate ; secondarypinnce

or pinnules open., nearly at right angles^ parallel^ alter-

nate^ distant^ not contiguous on the borders, oblong-linear^

narrowed into an obtuse apex, symmetrical and rounded
at the scarcely cordate base ; medial nerve, thin, effaced

near the apex ; lateral veins dichotomous, arched, all de-

rived from, the medial nerve, distinct, somewhat distant;

rachis narroio.

The pinnules average 5 to 6 c. m. in length, the upper
gradually shorter, 10 to 15 ni. m. in width, being a little

more enlarged at the rounded base, attached to the rachis by
the base of the medial nerve and more or less undulate on

the borders.

The species is related roi\^. Yolzii, Brgt
,
"Yeget. Foss."

p. 232, PI. LXYII, a species of the Trias of France, which

has, however, a much stronger round rachis, the pinnules

more narrow, deeply cordate and auriculate at base, at-

tached to the rachis, says the author, by the medial nerve

and the upper side of the base, the lateral nerves being

thinner and closer. By the form and size of the pinnules,

this new species has also a degree of likeness to N. angus-

tifolia, Brgt., differing by the pinnules less enlarged toward

the base, linear, all equal, nearly at right angles to the rachis

and the lateral veins more distant, generally forking twice.

Habitat—Mazon creek. Communicated by Mr. Frank
T. Bliss.

Neuropteris Griffithii, sp. nov., PI. XCY, Figs. 3-8.

Separate pinnules of various sizes andforms, generally

small, unequally, deeply cordate and auricled at base,

either longer, narrowly lanceolate, blunt at the apex, or

shorter and broader, oblong, obtuse, or still more enlarged,

nearly round or reniform, even narroioed and wedgeform
at base, entire or sometimes divided into irregular obtuse

47 P.
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lobes; nerves dicliotomous^Jlabellate from the base or de-

rivedfrom a thickpercurrent medial nerve, slightly arched,

close and distinct.

The pinnules have all been found separated from the

rachis. They are all comparatively small, 3 to 5 c. m. in

length, 1 to 2 c. m. in width near the base, deeply unequi-

lateral at the auricled base, one of the auricles being pro-

longed downward and covering or surrounding the point of

attachment as in Figs. 6-8, or merely cordate at base, ap-

parently reniform and cyclopterid, as in Fig. 5. In Fig. 3,

the leaflet enlarged around a broad base is divided into irreg-

ular lobes, like the leaves of Odoatopteris monstruosa, de-

scribed below, and in Fig. 4, the pinnule is enlarged upward
from a cuneate base.

This last leaflet bears near the borders small tubercles or

sori (?) placed in a regular row parallel to the borders, each

upon a branch of the nerves. They are very small, not

more than half 1 m. m. long and half as broad, apparently

convex, as seen Fig. enlarged and of the same nature as

those which have been observed upon leaflets of N. Clark-

soiii, as mentioned "Coal Flora," p. 95, and already figured

"Geol. of Penna." 1858, PI. V, Fig. 3. By their size,

their form and the regularity of their position, these tuber-

cles resemble the sori discovered on the borders of leaflets

of Odontopteris 5or?/er<2 Grd'E., mentioned "Coal Flora,"

p. 124, which are evidently organs of fructifications. As the

tubercles formerly observed upon leaves of Neuropteris,

are more or less irregularly placed in relation to each

others and also to the veins, generally near the medial nerve,

rather between than upon the veins, their nature was less

distinctly indicated than it is upon that leafiet. I have, how-

ever, not been able to see the granulations of surface figured

by Grand' Eury, marking the place and the disposition of

the sporanges in parallel rows.

Habitai—Yovi Grifiith, E vein, near Pittston, Pa. No.

417 Lacoe's collection.
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Odontopteris, Brgt.

**Coal Flora, p.

As an addition to what has been already published of

the peculiar plants of this genus, I have represented upon
PL XCyil of this volume six different species, two of

which, 0. monstriiosa and 0. patens are new
;
another, 0.

neuTopteroides Roem., is new for America, but was already

known in Europe ; a fourth, 0. affinis^ formerly men-
tioned without name "Coal Flora," p. 135, was neither

figured nor described ; a fifth, 0. deformata^ already de-

scribed had not been figured in the Coal Flora, and the

sixth, a small pinna of 0. cequalis^ "Coal Flora," p. 135,

represents the species in a different form, if not with a dif-

erent character.

In the description of the genus 1. c.
,
considering the great

affinity of its species to those of Neuropteris^ I have re-

marked, p. 124, that as far as observed until now, the more
marked difference between these genera was the absence of

large cyclopterid leaflets in species of Odontopteris^ while

pinnules of that kind are generally found in connection

with pinnae or fragments of Neuropteris. That assertion

seems contradicted by the shape and size of the leaves of

one of the new species above mentioned, 0. monstruosa.

As seen PL XCYII, Figs. 1, 2, that species is represented

upon two of the specimens by very large lateral pinnules,

oblong or nearly round, with distant flabellate dichotomous
nerves, resembling indeed the cyclopterid leaflets of some
Neuropteris. The likeness is however fictitious, for the

conformation of the two kinds of pinnules is very different.

Those of Odontopteris^ in the figures quoted above, are lat-

eral, attached to the rachis by the whole length of a long

base. They are evidently formed by cohesion of the bor-

ders of a number of lateral leaflets, from which is produced
a compound lamina. The different parts, if not distinct, are

indicated by the indentation of the borders or by lobes.

That is clearly seen on the right side of Fig. 2 and more
distinctly on the left of Fig. 1, these being partly connate.

The true cyclopterid leaves of Neuropteris are formed by
the normal expansion of the blade or leaf around a central



740 P REPORT OF PROGRESS. LEO LESQUEREUX.

point, the base of a racliis, which they surround. It is a
natural unfolding of the lamina, resulting from the position

of the organ, not a deformation like those observed aud
so very much varied in many species of Odontopter is . In

the small specimen of 0. alpiiia^ "Coal Flora," PI. XIX,
Fig. 4, the deformation is of the same kind as in 0. mon-
struosa.

Odontopteris neuropteroides, Roemer, PI. XCVII,
Fig. 8.

jRoemer, ^^Beitr. in Paleontogr," IX, p. 187, PL XXX, Figs. 2a, Sb.

PilincB narrowly lanceolate ; pinnules disjoined to the

base, somewhat distant, inclined upward., oblong-lanceo-

late., obtuse or blunt at the apex, attached to the rachis by
the whole decurring base; terminal pinnule long^rhom-

boidal-lanceolate, Muni at the apex ; medial nerve scarcely

distinct ; the lateral very oblique, nearly straight in pass-

ing to the borders.

The figure of Roemer represents a pinna with pinnules

broadly rounded at'the apex and a medial nerve very dis-

tinct. The description says, however, that they are blunt at

the apex {stumpf) and that the medial nerve is not or

scarcely marked {undeutlich). The description is there-

fore concordant with the characters of the small and only

specimen we have of that species. That of the terminal

pinnule is translated from the author's. The lateral pin-

nules are about 2 c. m. long and 5 to 7 m. m. broad in the

middle. The lower lateral nerves are derived from the

rachis, the others from the medial nerve, all in a very acute

angle of divergence.

Habitat—RhodiQ Island, No. 430 in Mr. Lacoe's collection.

Odontopteris patens, sp. nov., PI. XCVII, Fig. 7.

' Pinnce linear or narrowly lanceolate, long ; pinnules

nearly at right angles to the broadrachis, narrowly linear-

lanceolate, enlarged and connate at base, acute or blunt at

the apex, distant ; medial neroe thin but distinct to near

the apex; lateral veins at an acute angle of divergence,
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slightly curved in passing to the borders, thin, the lowest

only emerging from the rachis.

This species is related to the preceding, from which it

differs by the very broad rachis, 5 m, m. in diameter, slightly

punctulate-rugulose, the form of the pinnules nearly at

right angles, not decurring, but abruptly enlarged at the

base and there connate, the form of the narrow leaflets 2 c.

m. long, scarcely 5 m. m. broad in the middle, slightly en-

larged below the apex and narrowed into a more acute point.

Habitat—Rhode Island. The specimen No. 890 of Lacoe's

collection represents three fragments of a pinna of the

species uj)on a large plate of shale partly covered with

branches of 0. Brardii.

Odontopeeis monstruosa, >S^. nov.^ PI. XOYII, Figs. 1-3.

Fragments of multiform pinnce^ either pinnately divided

into obtuse alternate decurring large leaflets, or bearing, on
one side of a narrow rachis, a row of oblong obtuse leaflets

connate at base and decurring, and on the other a cyclop-

terid leaf merely lobate on the borders ; nerves dichoto-

mo'iis, parallel at base, diverging and flabellate upward,
slightly curved or nearly straight, all derived from the

rachis.

The figures give an exact representation of these frag-

ments, which it is scarcely possible to clearly describe. Fig.

3 shows the upper part of a pinna with 4 pairs of alternate

oval-oblong obtuse leaflets, the lower 2^ c. m. long, 14 m. m.

broad, narrowed and rounded above the decurring base, the

upper narrower, attached to the rachis by their whole decur-

ring base, the terminal broadly ovate. In all the lateral

leaflets, the nerves are derived from the rachis, all dicho-

tomous in ascending, slightly curved toward the borders.

In Fig. 1, the flexuous rachis bears on one side 4 leaflets,

connate at base, oblong, obtuse, gradually shorter upward,

nerved as in Fig. 3, and on the other side, the base of a large

cyclopterid leaf which seems attached to the whole length of

the rachis, being probably lobate on the borders, as on the

right side of Fig. 2. In this last, the rachis also flexuous,

has cyclopterid leaflets on both sides, one nearly round, ob-
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tusely lobate on the borders, with two narrow obtuse leaflets

above, the other entire to tlie truncate apex, with the base

of a narrow terminal leaflet at the top of the medial nerve.

The cyclopterid parts have the nerves more distant, but the

character of the nervation is of the same type, as seen in

Fig. 1, where both small and large leaflets are upon the same

rachis. For this reason and considering the extraordinary

variety of forms seen upon species of this genus, as for ex-

ample upon Odontopteris heteropJiylla^ Lesqx., "Coal
Flora/' PI. XXII, Fig. 6, I refer all these fragments to the

same sjjecies.

Habitat—Cannelton ; found also in nodules at Mazon
creek, Ills., No. 756 in Lacoe's collection.

Odontopteris affinis, sp. no^.^ PI. XCVII, Fig.

Pimice linear-lanceolate ; pinnules sub-opposite^ large,

oblong and enlarged above, attached to the rachis by the

lohole base, slightly decurring, close to each other, con-

nate at base, the lowerpair at right angles, the others grad-

ually more oblique, turned, upward ; nerves close, all de-

rived from the rachis, parallel, forking once above the

middle, straight, or inclined toward, the borders.

The lower pinnules are 2 to 2J c. m. long, li c. m. broad

above the middle, the upper ones, gradually shorter and

narrower, are disconnected to the base, except near the apex

of the pinnjB, where they are connate to the middle, en-

larged above, rounded at the apex, with nearl}^ the same
form as those of 0. subcuneata, "Coal Flora,'' PL XXII,
Figs. 4 and 5. They merely differ by the entire, decurring,

not auricled base, the leaflets more enlarged upward, the

nervation a little more distinct and distant, the nerves

forking once only. I have not seen a specimen with a ter-

minal pinnule. From the fragment left at the top of the

pinna, Fig. 4, that pinnule seems to have been enlarged

and short. Another specimen, not flgured, has all the

leaflets connate to the middle, with a facies quite different

from that of 0. subcuneata. Nevertheless this may be a

mere variety of the same species.

Habitat—Mazon creek. Rare.
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Odontopteris ^qualis, Lesqx.^ PI. XCVII^ Fig. 6
^

''Coal Flora;' p. 135, PI. XXI, Fig. 8.

A small i^inna, evidently referable to this species by its

inflated pinnules and the nervation, differing only by the

pinnules close, oblong, obtuse, larger at the decurring and

connate base. The rachis is thick, 3 m. m. at base, the

pinna is only 5 c. m. long, the pinnules, 8 pairs, gradually

shorter upward, the leaflets less than 1 c. m., the veins par-

allel and distant. The pinna has, taken altogether, the

same characters as that of PI. XXI, Fig. 8, merely modi-

tied by its different position upon the frond.

Habitat—Mazon creek, in concretions.

Odontopteris deformATA, Lesqx.^ PI. XCYI^ Fig. 5.

''Coal Flora;' p. I4I.

The description of the species in the Coal Flora does not

conform vrith the figure of this plate, for the reason that it

was made from a different specimen and that all the speci-

mens of this species represent it in a different way. As
seen on the figure, the lateral pinnae of the left side are more
elongated and proportionately narrower and the lower pin-

nules shorter and broader, while on the other side, and by
contraction, the pinnse are shorter and broader, the ter-

minal pinnule, also, much shorter and broader, while the

lower pinnules are longer and narrower.

The specimen is a remarkable exemplification of the di-

morphism caused by expansion in the lateral compression

of a stratum of shale, folded into short undulations along

the beach near Newport, R. I., where all the plants have
been more or less deformed by traction to one side or to the

other according to their position in the bed

T^niopteris, Brgt.

"Coal Flora;' p. 153.

T^T^ioPTERis TRUNCATA, sp. UOV., PI. XCIY^ Fig. 8.

Frondpinnate; pinnoe at right angles to a narrow racJi is,

simple, linear, attached by a rigid percurrent medial
nerve, obliquely truncate on both sides at base, somewhat
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undulate on the borders ; lateral nerves at a broad angle

of divergence, but not at right angles to the medial nerve,

slightly arched in traversing the blade, extremely thin and
close.

The reference of this fragment to Tceniopteris is not quite

certain, on account of the peculiar nervation, but I do not

find it related to any other genus, and it would not be proper

to constitute a genus with a mere fragment like this. It

has a degree of likeness, by the form and size of the pinna,

to T. coriacea, Goepp., "Perm. Fl." p. 130, PI. VIII, Fig.

4 and IX, Fig. 2, differing especially in the narrow medial

nerve, the close thin lateral veins and the leaf truncate at

the base. The veins are so thin and close that thej^ are per-

ceived with difficulty, even with a strong lens, appearing

here and there as undulate and mixed. The fragment of

pinna is 4 c. m. long, 1 c. m. in diameter and broken at the

apex, which was apparently obtuse.

Habitat—Sub-conglomerate Campbell's Ledge, Pittston,

Penna., No. 860 of Mr. Lacoe's cabinet.

Megalopteris, Daws.
Coal Flora,'' p. 147.

Megalopteris rectinervis, Sp. nov., PI. XCVIl, Fig. 9.

Primary and secondary racJiis narrow ; leaflets very

oblique, crowded, narrowed at the upper side toward the

base, and decurring at the lower, long, linear-lanceolate ;

veins at a very acute angle of divergence, not more than

10°, thin and close, forking once or simple.

Of this species, there is only the small fragment figured.

It shows part of three leaflets, none of them entire, about

c. m. broad, linear, probably narrowed above and obtuse,

narrowed on the upper border which joins the medial nerve

at its base, long and broadly decurring on the lower side,

about in the same way as in M. SouthioeUii, PI. XXIY,
Fig. 1. It differs greatly from this and all the other species

known of this genus by the narrow leaflets and the nearly

straight lateral nerves.

Habitat—The fragment was sent from Arkansas by Prof.

F. L. Harvey.
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ALETHOPTERIDEiE.
Coal Flora,'' p. 162.

This group has not been defined 1. c. Its species are

generally in large fronds or pinnae, pinnately divided and
sub-divided. The rachis is strong ; the pinnae open, large,

parallel ; the pinnules attached to the rachis by their whole

generally connate base, are open or at right angles to the

rachis, linear or oblong, obtuse, rarely acute, mostly entire
;

the medial nerve is thick from the base to the middle,

often percurrent, the lateral nerves distinct, very close and
at right angles, or less crowded, oblique and curved back-

ward in the genus CalUpteridium,

Callipteridium, Weiss,

" Coal Flora,'' p. I64.

Callipteridium in.equale, Lesqx., PI. XCYIII, Fig. 1.

" Coal Flora," p. 168, PL XXXIII, Fig. 2-5.

All the specimens represented 1. c. are fragments of

pinnae of the third order. That of PL XCYIII is the

upper or terminal part of a secondary pinna with short

lateral pinnae, the lowest deeply jjinnately lobed, the lobes

gradually shorter in the upper pinnae which become simple

lanceolate obtuse pinnules like the terminal one. This part

shows the general character and asx3ect of the plant. The
texture is thick and the nervation very close, obsolete, as it

appears also upon most of the smaller specimens of the

species, all obtained at the same locality, Cannelton, Penna.

Callipteridium sinuatum ? PI. XCIX, Fig. 3.

Pecopteris sinuata, Brgt., Veg. Foss., p. 296, PI. XCIII, Fig. 3.

Leaflet ohlong-lanceolate^ gradually narroioed to an ob-

tuse apex, more prolonged on one side of the uneqiiiJater-

ally cordate base ; surface obliquely sinuous, plaited, but

not laciniate or cut through by the lateral nerves ; medial
nerve narrow, percurrent ; the lateral thin but distant,

arched toward, the borders, at a broad angle of divergence

from the medial nerve, forking once near the base, the
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upper 'branch forlcing again near the borders, which are

undulate by contraction according to the undulations of
the surface.

As I have seen only of this fern the specimen figured ; its

reference to Brongniart's species is uncertain. This last is

represented by large parallel secondary pinnse with close

linear-oblong obtuse decurring x)innules, to which the leaflet

described above is comparable only by the general facies,

the undulations of the surface and of the borders and the

nervation. Brongniart compares his species to Pecopteris

punctulata which is the polymorphous Callipteris con-

ferta, Goepp., of which Weiss, "Foss. Fl." has described

and figured six different forms as sub-species and some vari-

eties, one of which, var. sinuata, of the sub-species pro-

gressa^ p. 80, PI. VII, Fig. 3, 1. c. has for synonym Pecop-

teris sinuata^ Brgt. Some of the terminal pinnje of that

variety have a marked likeness to that of PI. XCIX, Fig. 3,

but all of them, in the figures of Weiss as in those of

Brongniart, are decurring at base and have the nervation

differently marked.

Habitat—The specimen is in a concretion from Mazon
creek. Lacoe's, No. 493.

Callipteridium rigidum, sp. noD. PI. XCIX, Figs. l-2a.

Primary pinncE large, with broad rachis ; secondary

pinncE, at right angles, parallel, rigid, distant, linear, or

very gradually narroioed upward, pinnately divided;

pinnules close, alternate, oblong, narroioed to an obtuse

apex, connate at base one fourth of their length, also at

right angles to a thicliflat rachis and not decurrent ; nerv-

ation coarse ; medial nerve thick, effaced under the apex ;

lateral nerves curved in passing to the borders, forking
once near the base, the upper branch forking once again

near the border as in the preceding species.

The primary rachis is 5 m. m. in diameter ; the secondary

pinnae, 25 m. m. distant, are exactly at right angles, on a

straight rigid flat rachis, scarcely narrowed upward, at

least in the larger pinnae, which are more than 10 c. m. long.
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The pinnules, also comparatively large, 1 c. m. long, half

as large (proportionately smaller in the smaller pinnae), are

undulate on the borders and also upon the surface, by the

impression of the lateral nerves which are thick and curved

back in passing to the borders, their divisions being effaced

or merely seen in a few scattered thin leaves. The pinna,

Fig. 2, is apparently the upper part of a frond of the same
species. The divisions of the veins are distinct, as described

above, but the undulations of the borders and surface are

scarcely marked.

The affinity of this fern is not distinct. It is evidently a

Callipteridium^ related toO. orientale^ Schenk, 9th mem. on
the plants of the Carb. of China„, p. 227, PI. XXX, Fig.

5—9a., W'hich is a smaller plant with narrower pinnules,

but with a nervation of the same character.

Habitat—Olyphant, Penna., Lacoe's, No. 716.

CALLIPTERIDIUM DOURNAISII ?

JPecopteris Dournctisii BrgL, " Veget. Foss." p. 282, PL LXXXIX.

The plant which I refer with some doubt to this species

is represented by 3 small specimens, all from the same lo-

cality and mere fragments. One is that of an ultimate

pinna of the middle or upper part of a frond, with lanceo-

late oblique undulate obtuse pinnules, 1 to Ij- c. m. long,

5-7 m. m. broad; another has two linear pinnse 12 to 14 m.
m. broad, obtusely, deeply and broadly lobate, and a thirdi

is the top of a pinna with a short narrow lanceolate obtuse

ultimate pinnule. The specimens are too small to show by
the forms of the pinnules and pinnae close relation or iden-

tity with the European species, but the nervation is of the

same type. The strong medial nerve is liexuous, distinct to

the apex ; the lateral nerves are oblique, distant, filiform and
very distinct, sometimes forking once only, more generally

once near the base and one of the branches or both once

again near the borders. In the narrow undulate pinna, the

veins obliquely attached to the rachis are at right angles to

the base, parallel, distant ; those of the lower side of the

medial nerve forking once only at base, those of the upper
side forking twice, a nervation much like that of Odontop-
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terls SclilotJieimli^ Brgt. As Brongniart says of his species

that it is SO closely allied to A. lonchitica, that it may
perhaps be a variety of it, that described above may be a

new species as the nervation is far different from that of

A. lonchitica.

Habitat—Campbell's ledge of Pittston, Lacoe's, Xo. 995.

Callipteridium Grat^dixi.

Pecoptcris Grandini, Brgt., " Veget. Foss.^^ p. 286, PL XCI, Figs 1-4.

Secondary pinnce long, close^ parallel; pinnules com-

paratively long^ somewhat turned outside, free to near

the connate base, contracted' below the middle and more
enlarged toward the obtuse or blunt apex; medial nerve

broad., abruptly vanishing under the apex ; lateral veins

very close, oblique and arched in passing to the borders.,

forliing once from the middle or from aboDe the base.

The substance of the fern is sub-coriaceous, the surface

of the pinnules being inflated or convex. The specimen

represents only an ultimate pinna.

Habitat—Buck Mountain, Locust Run, Columbia Co.,

Penna., No. 1293 of the collection of the National Museum.

Alethopteris, St.

" Coal Flora,'' p. 175.

Alethopteris Crassa.

Sp. nov., PL XCVIIT, Figs. 5, 5a.

Leaf b i-p innate ; primary and secondary radiis very

thick, distinctly regularly lineate-striate lengthwise

;

pinnce attached at right angles, but slightly curved up-

roard^ distant ; pinnules also at right angles, sessile by

their lohole base, scarcely connate at base, but contiguous

to the middle^ linear, narroioed to an obtuse apex ; medial

nerve thick, nearly percurrent ; lateral veins at right

angles, very thin and close^ parallel, scarcely forking,

apparently simple.

A fine species known by the figured specimen only. The

primary rachis is 14 m. m. broad, flat, distinctly thinly



ALETHOPTERIS. P. 749

striate, the strisg being parallel, separated by thinner lines,

like the veins of leaves of Cordalles ; the rachis of the lateral

pinnse 4, m. m. broad, is also flat, less distinctly striate ; the

pinnnles 2 c. m. long, 5 m. m. broad at base, are linear or

nearly so to near the apex where they are gradually nar-

rowed in rounding to an obtuse apex. The medial nerve is

broad but not deep or deeply marked ; the veins extremely

thin and close, scarcely discernible with tlie lens, are ap-

parently simple, at right angles and not at all oblique at

base, so that the leaflets appear like small pinnules of Tceni-

opteris ; the surface is flat, rugulose, as seen Fig. 5a ; the

substance thick, coriaceous.

Habitat—Cannelton, Penna. Lacoe's, No. 1007.

A.LETHOPTERIS MAXIMA, AudfeWS.

* Coal Flora,'' p. 187.

Pinna or frond simply pinnate ; pinnce or pinnules

close to each other
^
very oblique and slightly curving up-

ward, parallel, alternate, long, linear-lanceolate, entire,

attached by the whole base and decurring by tlie prolong-

ation of the lower basilar side; rachis comparatively

broad, irregularly striate by the exposition of the fibrous

tissue by maceration and compression.

This species was established upon a detached ultimate

pinna or pinnule. A specimen discovered later represents a

large branch bearing pinnules. The main rachis is 7 ni. m.

broad at the base of the pinna, part of which, 18 c. m. long,

is preserved. It bears on each side 8 simple ultimate pinnse

7-7^ c. m. long, 13-14 m. m. broad near the base, not con-

tiguous on the borders, but x^arallel, linear-lanceolate, ap-

parently obtuse at the apex (the upper part is nearly ef-

faced by maceration), abruptly decurring to the rachis in

joining it and connate to the upper border of the leaflet

underneath. The nervation is very close, as described by
the author, the lateral nerves forking once or twice and

reaching the borders at right angles, not turning upward
(as described and figured by the author), but joining the

thick medial nerve by a downward curve.
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Habitat—Rusliville, Ohio, lower carboniferous measures.

Lacoe's, No. 314.

PSEUDOPECOPTEMDE^.
"CoaZ Mora," p. 189.

PsEUDOPECOPTERis, Lesqx.

«« Coal Flora,''' p. 190.

The essential group of the genus, that of the DicJcson-

ioidcB, has now for its characters the authority of the fruc-

tifications, which have been described and finely illustrated

in a memoir of Dr. J. F. Sterzel."^ He describes the fructi-

fication as ''Sort marginal^ round, placed at the end of a
simple branch of the nerves, near the base of the declining

(Jcatadrome) borders of the lobes ; the borders of the lobule

bearing the sort being refiexed and the parenchyma of the

fertile lobule being more or less reduced. '

' As recognized by
the author, these fructifications have an affinity to those of

the BicTcsonicB of the present epoch.

PSEUDOPECOPTERIS DiMORPHA, Lcsqx., PI. XCVIII, Figs.

^ ^a.

" Coal Flora,'' p. SOI, PL XXXV, Figs. 1-6.

The specimens figured in Coal Flora 1. c, are all more or

less disfigured by the expansion of the pinnse and pinnules

to one side and their contraction to the other
;
therefore,

their true features are not distinctly seen. The fragment

figured now, represents a part of the plant in its normal state;

the pinnae linear, the ultimate divisions or pinnules attached

at right angles and by the middle to a narrow rachis, oblong-

lanceolate in outline, pinnately lobed ; lobes 3-4 on each

side, broad, obtuse, the terminal also obtuse or half round.

That part represents the middle of a long pinna, like that

of PI. XXXY, Fig. 1 of the Coal Flora, or a fragment like

Fig. 5 of the same plate, only larger, showing the frond to

* On Dicksoniites Pluckneti, " Bot. Ceutr. Blatt.," XIII, No. 8-9, 1883.
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have been a very large one and the species closely related,

by the form of its pinnules, to P. speciosa^ Lesqx., 1. c.

PI, LI, the nervation also being of the same character. The
relation of this species is also marked with P. PlucJcnett

;

and indeed, most of the species of this group, as I. have

remarked it already, extremely variable as they are, pass

by multiple forms from one to the other, rendering their

limitation very difficult.

Habitat—The specimen figured is from Olyphant ; there

is still another like it, from the Orchard vein, mine F, Ply-

mouth, Pa. Lacoe's, No. 349a and 349^.

PSEUDOPECOPTERIS DECURRENS, Leqx.

" Coal Flora,'' p. 209.

This species was known only from a single specimen,

figured and described in "GeoL. of Penna.," as quoted in

''Coal Flora." A new one, recently procured, represents

the species jjartly as it has been figured, partly with a differ-

ence essentially marked in the pinnules which are close,

smaller, 2-3 m. m. long, \\ m. m. broad, with the medial

nerve more strongly marked„ There are also some fragments

with longer pinnules, 5-7 m. m., more or less distant, decur-

rino; at base as in the normal form, lanceolate, obtuse, lobate

on the borders, with the lowest pinnules pinnately lobate,

passing thus to a pinnatifid division, as in some species of

Pecopter is or Gleichenia. For this reason the species should

be referred to the first section of the genus, that of the

GleicJienites.

Habitat. The new specimen has been procured at Alton,

Penna. No. 931 of Lacoe's cabinet.

PSEUDOPECOPTERIS NUMMULARIA, Gutb. Pl.CIII, FigS.l-S.

Outb. Abdruck,'' p. 43, PL IV, Fig. 5 ; X, Fig. 7, 8: XI, Fig. 3.

Fronds large, dicliotomou.^ ; pinnw, large^ bipinnatijid ;

secondary pinnce open, nearly at right angles, alternate.,

equally distant, linear-lanceolate, comparatively long

;

pinnules inclined upioard, ovate-lanceolate, sessile by the

base of the medial nerve, notdecurring, alternately lobate ;

lobes ovate, three pairs on each side^ half rounds at right
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angles to the medial nerve^ connate at hase^ the terminal

small, oval or obtusely pointed ; medial nerve Jlexuons,

pinnately divided ; lateral nerves dichotomous, forking
times ; surface smooth.

The description of this species, made from the specimens

we have on hand, does not agree entirely with the figures

and descriptions of European authors. In Gutb., 1. c, PL
X, Figs. 7 and 8 ;

XI, Fig. 3, the pinnules are longer, 4-5

lobate on each side, the lobes round, narrowed, subpedicel-

late and generally decurringat base, and the veins radiating

and dichotomous from the base. InHeer, " Fl. fos. Helve t,"

PI. Xiy, Figs. 6-6Z>., where the species is also figured and
described, the form of the pinnules and of the lobes is the

same as upon the American specimens ; but the lobes are

more distinct, separated to the base, where they are some-

what narrowed and decurring. The nervation is as figured

in PI. cm. Fig. \a. The only representation of a species

agreeing in its forms with those of the American specimens

is that of Roehl " foss. Fl. Westph.," PL XYI, Figs. 6 and

6(2., a large tripinnatifid pinna, which he refers to Sphe-

nopteris stlpalata, Giitb. But this last species, according

to Geinitz, is far different from 8. nummularia being for

him identical with S. irregularis. Compared to 8. stipu-

lata of Gutb., the American forms present still more marked
differences and therefore it is questionable if it should not

be described as a new species. We may even have two dif-

ferent species in those specimens. For all those from the

subconglomerate measures preserve as their essential char-

acters the form of the lobes half round, connate at base, not

decurring, though extremely variable in the size of the pin-

nules, as seen Figs. 1-3 of PL CIII. But in some specimens

from Cannelton and in those from Clinton, Mo., the pin-

nules are somewhat larger, the lobes nearly round, 3 rarely

4 on each side, distinct to near the base, and somewhat de-

curring.

Habitat—1st type. Subconglomerate measures. Camp-
bell's ledge, Pittston, R. D. Lacoe

;
Arkansas, Harvey.

2nd type. Coal above conglomerate, Cannelton, Penna.,

I. F. Mansfield
;
Clinton, Mo., Dr. J. Britts.
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PS7:UD0PEC0PTERIS OBTUSILOBA.

Sphenopteris obtusiloba, Brgt., " Veget. Foss.,'' p. 204, PI. LIII, Fig. 2.

Learns M or polypInnate ; rachis subjiexuous ; pinnce

long^ linear-lanceolate., rapidly narrowed upward, tri-

angular in outline; pinnules short and enlarged side-

wise, often reniform or sub-triangular, obtuse or truncate

at the apex, the lower deeply trilobate, the upper simple

;

lobes sub-equal, round-ovate, sometimes trilobate ; nerves

distinct, dichotomous, a number of them passing into each

lobe.

Though I have not seen this species in the former years

of my explorations it appears to be locally abundant espec-

ially in the sub-conglomerate coal measures. It is ex-

tremely variable in the subdivisions of the pinnules which
sometimes are all more or less distinctly trilobate in each

pinna, but sometimes also entire in the upper part of the

pinnae, gradually smaller upward and most variable in

forms. One of the more marked varieties, found some-

times with the normal form, is that which representing

Sphenopteris dilatata, LI. and Hutt., "Foss. Fl.," PI.

XLYII, has the pinnules either simple, entire, or three-

lobed, the lobes being generally enlarged at the apex and
the pinnules, when simple, widely apart and contracted at

base to a short petiole. The nervation is that of the nor-

mal form of P. obtusiloba, the primary nerve forking at

and above the base in two or three branches, each entering

one of the lobes, and the branches forking again once or

twice within the lobes according to their size. The rachis,

in the variety as in the normal form, is smooth, somewhat
flexuous ; the secondary pinnae very long, as long as 13 c.

m., rigid, parallel, at right angles, lanceolate, the tertiary

inferior pinnae (or pinnules) at least 2 c. m. long, gradually

shorter upward, the lowest, with 4 rows of alternate lobes,

the lobes 3-4 lobate, or in the ui3per pinnules bi-lobate or

entire, the terminal small, obtuse, often crenate. In the

normal form, the secondary pinnae are short, only 4-5 c. m.

long, the tertiary ones are five lobate, the lower lobes bi-

or tribolate, the upper entire. But both forms of pinnules

48 P.
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with the same sub-divisions are sometimes observed upon
the same specimen.

Habitat—Specimens of the normal form are from W. Ya.

and from Clinton, Mo. Lacoe's, No. 348. Those of the

variety from Wyoming mines, W. Va. Lacoe, Xo. 261.

PSEUDOPECOPTERIS AXDRAEAXA.

Sphenopteris Andraeana, Roehl, F'oss. FL Westph.^'' p. 62, PL XXII,
Fig. 6.

Lower pinimles of the ultimate plnncB 2-5 lohed^ the up-

per simple ; lobes alternate^ obovate^ oblique, two or three

on each side ; upper pinnules gradually shorter with one

lobe on each side, the terminal larger, all denticulate on

the borders ; nervation didiotomous-flahellate from the

base of the primary nerms, immersed into the epidermis,

obsolete.

I have only seen small fragments of this peculiar species

which, in its aspect, the general outline of the pinn^, the

form of the pinnules and of the lobes, even in the nervation,

has the greatest affinity to P. obtusiloba. The essential

difference is in the thick substance of tlie pinnules wherein

the veins are imbedded and therefore often obsolete, not

prominent, and in the distinctly denticulate borders. The
main rachis is flat on the borders, channeled in the middle.

Habitat—Blixck^huvg and Maiden mine, W. Ya. Lacoe' s,

No. 817.

PsEUDOPECOPTERis MACiLEXTA, ZZ. and Hutt.^Pl.XC VIII,

Fig. 2.

'« Coal Flora,'' p. 219.

I have figured here the si:)ecimen described " Coal Flora,"

1. c, representing one of the forms of the species which,

polymorphous like the other ferns of this genus has char-

acters somewhat different in the divers parts of the same
plant. With the fragment figured, the description will be

more easily understood.

Hibitat—The specimen figured is from Cannelton, Pa.,

procured by Mr. 1. F. Mansfield.
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PSEUDOPECOPTERIS HISPIDA, Sp. 710 V., PI. XCVIII, Fig. 3.

Leaf piniiately dimded ; secondary pinnce long, linear

-

lanceolate, narrow; tertiarypinnce ( pinnules) distant, ses-

sile hy the abruptly narrowed or obliquely truncate base,

oblong-lanceolate, obtuse, pinnately lobed ; lobes short, ob-

tuse, the terminal broader and obtuse ; surface hispid or

scaly ; nervation obsolete.

Of this species I have seen only the specimen figured.

It is a straight, rigid pinna, with a narrow rachisand alter-

nate distant compound pinnules, 9 on each side, inclined

upward, the lower 18 m. m., the upper 8 m. m. long, 1 c

m. or less broad at base, regularly pinnately divided to

below the middle of the lamina into short obtuse lobes,

turned upward, all very entire. The surface is |)unctulate

or rough, as by scars of scales or hairs destroyed by macera-

tion. The .species has a distant relation to the preceding,

but is evidently different.

Habitat—Cannelton, Penn'a.

PECOPTERIDE^.
^'Coal Flora,'' p. 221.

Pecopteris, Brgt.
Coal Flora,'' p. 223.

Pecopteris robusta, Lesqx., PI. XCIX, Figs. 4, ^a.

''Coal Flora," p. 229, PI. XXXIX, Figs. 7-8.

The small specimen now figured represents the species in

a somewhat different character, especially in the form of

the leaflets which are not all connate at base, or attached

to the rachis by their whole base, but some of them round-

ed to the point of attachment by the middle of the pin-

nules and more or less distant. That the difference is not

of specific value is seen in the peculiar fact that on the left

side of the rachis, the pinnules are decurrent, connate at

base, or attached by their whole width, while on the right

side they are rounded at base, Joined to the rachis by the
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middle and disconnected. The form of the terminal small

oval pinnule and the nervation are the same in both speci-

mens.

Habitat—The specimen figured is from Mazon creek, in-

concretions. The fragments described 1. c. p. 229, were

obtained at Port Griffith, near Pittston, from a bed of shale

considered as above coal F.

Pecopteris aspidioides, Bi gt.

^^Hist. d. Veget. F'oss.," p. 311, PI. CXII, Fig. 2. P. arborescens, var. aspi-

dioides, Lesqx., Coal Flora, p. 231.

This species has been considered by Schimper and other

European authors as a variety of P. arhorescens. I have

formerly admitted the same opinion ; but from numerous
specimens constantly representing the same character in all

the localities where they have been found and where the

true P. arhorescens has not been observed, I now admit the

species as distinct. It differs from P. arhorescens by its

generally larger size, the pinnae broader, the pinnules longer,

the terminal one very small, nearly round or bi- trilobate,

the lateral veins distinctly curved backAvard and the

strongly striate rachis.

Hahitat—Numerous specimens have been received from

Ottawa, Kansas; from Cannelton, Penna., and also from

Mazon creek, all localities of the lower coal strata above the

conglomerate, while P. arhorescens, very abundant at the

horizon of the Pittsburgh coal and above, has been very

rarely found at a lower stage.

Pecopteris quadratifolia, Lesqx., PI. C, Figs. 1, 3.

Coal Flora," p. 234.

This species appears to be variable, like P. arhorescens,

which it resembles. The pinnules are sometimes very small,

1-2 m. m., but sometimes as long as 5 m. m., always ab-

ruptly truncate at the apex or nearly square, very close to

each other, contiguous on the borders, though not connate.

The rachis is broad, distinctly punctulate, the nervation

generally obsolete.
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Habitat—Mostly found, like the preceding, in the lower

coal strata above the conglomerate. Colchester, Morris,

Connelton, etc.

Pecopteris serrulata, Hartt. PI. CI, Figs. Jf-8a.

Frond tripinnately dimded ; pinnce oblique, alternate^

distant, lanceolate, variable in length; pinnules ovate-

lanceolate, more or less deeply dentate or serrate ; lateral

nerves oblique, simple or forking at the apex ; fructifica-

tions in round very small sori, placed in single rows

quite near the borders of the pinnules.

The definition of this species as given by Schimper " Pal.

veget.," Ill, p. 495, and that of Dawson in Geol. Survey

of Canada," p. 55, are both incomplete, as made from too

small specimens. The frond of this species has the same
kind of divisions as that of the Cyatheites, the ultimate

pinnae being either simply or doubly pinnate, according to

their position ujion the fronds. In Fig. 7, the lobes of the

pinnae are entire ovate obtuse small pinnules, 2-3 m. m.

long, separated to their base. In Figs. 5 and 6, these lobes

are 3-5 m. m. long, merely serrulate, shorter or longer, en-

larged and connate at base. In Fig. 4, the lobes, like small

ultimate pinnse, are 10 to 15 m. m. long, lanceolate, deeply

dentate, with the medial nerves pinnately divided and the

veins forking at the apex. In all the numerous specimens

which I have seen of this species, the veins are sometimes
simple, sometimes forking once or twice, as in P. plumosa
or den lata, Brgt. The fructifications are placed quite

near the margins of the leaflets, in small round sori, gen-

erally covered, at least in the specimens I have seen. As
far as can be seen, the only marked difference between this

species and some of the varieties of P. dentata^ is the small-

ness of all its parts and the slenderness and flexibility of

the rachis.

Habitat—Sub-conglomerate coal measures, abundant

—

Arkansas, F. L. Harvey, also at Tracy, Tenn., Dade, Geor-

gia.—Lacoe's, No. 859.
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Pecopteris obsoleta, 8p. nov. PI. (/XL Figs. 29^ 29b.

Leaves hi-plnnately divided; ultimate piniicE open^

nearly at right angles^ alternate^ somewhat distant, par-

allel, linear-lanceolate, narrow; pinnules small, oblong,

very obtuse, contiguous to near the apex, connate at base,

smooth, without trace of a medial nerve ; fructifications

in round or transversely oblong sori, in two rows, quite

near the borders ; upper plnnce entire, obtuse, somewhcd
distant, rounded at base to the rachis.

It will be seen in the lignre that as it is often the case in

species of Pecopteris, the pinnules of the ultimate 23inn8e

become gradually connate, simple, the pinnae becoming
large pinnules. In this species, the up23er leaflets are not

connate but rounded at base and oblong-obtuse, somewhat
contracted in the middle, like those of P. Strongii. The
texture of the leaves of this species is extremely thin and
delicate, as most of the branches rachis and leaflets are

totally destroyed by maceration, leaving upon the specimens

the sori only, whose j)osition indicates the outlines of the

pinnae and pinnules. By their peculiar distribution and
the form of the sori, the species resembles what Weiss has

published Ptychocarpus hexastychus, 'Toss. Fl.,-" p.

95, PL XI, Fig. 2.

Habitat—Cannelton, Penna. ; 1. F. Mansfield.

Pecopteris Carrii, Sp. nov., PI. C, Figs. 3, 3a.

Pinnce rigid, bipinnatifid^ ; lateral pinncB nearly linear^

at right angles to the narroio straight racids ; pinnules

alternate, distant, oblong-lanceolate, abruptly pointed,

decurring by the prolonged base bordering the rachis, dis-

tantly 3-If dentate on each side, pinnately nerved ; p^ri-

mary nerves thin but very distinct ; the secondary alter-

nate, oblique and curving in passing to the teeth, the

lower pair only forking once above the middle, the other

simple.

I do not know any species to which this could be com-

pared. The fragment of a pinna which represents it is

rigid and regular in all its divisions. The alternate pinnse,
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at right angles, are 8 m. m. distant, parallel, the lower 3 c.

m. long, the upper 2 c. m.; but they all appear broken and
were probably much longer ; the pinnules inclined outside,

all equal and equidistant, 4 m. m. long, 2 m. m. broad at

base, are decurring along the rachis, which becomes nar-

rowly winged by the basilar prolongation of the leaflets.

The borders of the pinnules are cut into distant short teeth

turned outside, separated by shallow sinuses, and the lat-

eral nerves alternately curve in passing obliquely from the

mid-rib, each division corresponding to one tooth and en-

tering it, as seen Fig. 3 a enlarged.

Habitat—Mazon creek ; in nodules
;
only one specimen.

Communicated by J. C. Carr of Morris

Pecopteris Georgiain^a, sjy. nov. PI. XCVIII, Fig. 6, 6a.

Ultimate pinnce at right angles, linear ; rachis thick^

inflated^ bordered by a 'narroio lamina cut into i^ery small

pinnules connate to the middle, regularly turned outside

lilie the teeth of a saio, bidentate at apex ; primary nerves

simple at base, inclined, forking at the apex, each branch

entering one of the teeth.

This species, abundantly, found in the sub-conglomerate

coal measures, is closely allied to P. erosa, "Coal Flora,"

p. 255, PI. XLIY, Fig. 1-3, but ajipears different by its

thick coriaceous substance inflated and like cartilaginous

along the broad rachis, and by the lobes more inclined out-

side, separated to the middle and only bidentate, the teeth

being short and sharply j^ointed. In P. erosa, the pinnae

are short, 2 to 3^ c. m. long. In this form or si3ecies, the}^

are much longer ; for other specimens obtained later, have

fragments of leaves at least twice as long as those ligured.

Jt is, however, remarkable that in the same localities or in

the sub-conglomerate measures, a form of this species or

an allied species has been found with the divisions or lobes

acutely 4 to 5 dentate, the medial nerves pinnately forking

in two branches which, either simple or forking, enter each

one of the teeth. This form evidently corresponds to that

of P. cristata, which, as seen in the descrix)tion of the
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species, "Coal Flora," p. 256, seems to be a variety of P,
erosa.

The group of Pecopteris (Crestate) lias been separated by
Zeiller into a new genus, Grand'Eurya, api^arently iden-

tical to the genus Saccopteris established later by Stur.

Habitat—Dade, Georgia, also found in Tennessee. La-

coe's, No. 855, 855a.

Pecopteris ornata, Bp. nov., PI. CXI, Figs. 30-30h.

Fragment of a bipinnatifid lanceolate leaf ; ultimate

pinnae slightly oblique, rigid, short, narrowly lanceolate,

contracted at their point of attachment to the main round
rachis, slightly decurring, pinnately cut along the borders

into short obtuse lobes filled by 2 to 4 round oxDen sori,

exposing to view the small globular sporanges disposed in

a circle around a central point, Figs. 30, 305, as in spe-

cies of Hemiielea of our time. The secondary rachis is

round, smooth, and very thin, the lateral veins, obliquely

diverging from it, enter each of the lobes and are apparently

simple. The species is in close relation to and of the same
group as P. stellata, Lesqx., "Coal Flora," p. 260, PI.

XLVIII, Figs. 7, 7&—and P. lyratifolia, ibid., p. 259, PL
XLYIII, Figs. A-m.

Habitat—Mazon Creek, in nodules No. 1008 of Lacoe's

cabinet.

SoRocLADUs, Lesqx
''Coal Flora,'' p. S27.

SoROCLADUS SAGITTATUS, Lesqx., PI. (7, Figs. ^, 6.

''Coal Flora,'' p. 329, PL XLVIII, Figs. 10—10b.

The specimens figured show more evidently the peculiar

characters of that fruiting frond, first in the mode of di-

vision of the rachis which is bipinnate ; then in the mode
of attachment of the capsules containing sporanges, which

are sessile or short pedicellate, and then, Fig. 5, in the

evidence of the nature of these organs as the fructifica-

tion of a fern. It is regrettable that the sterile part, top

of Fig. 5, is not larger, as its characters, the form and the
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nervation of the pinnules, can not be satisfactorily recog-

nized. The characters appear to be those of the fern de-

scribed as Pecopteris abhremata\ Brgt. ''Coal Flora,"

p. 248, PL XLVI, Figs. 4-6
; but it is probably a new and

distinct species, as the specimens of the so-called P. abhre-

viata sent to Europe for comparison, have not been recog-

nized as referable to Brongniart's species.

Habitat—Found only in the concretions of Mazon Creek.

PHENOPTERis, Brgt.

^'Coal Flora,'' p. 268.

Spiienopteris (pecopterid).

*^Coal Flora,''' p. 269.

Sphenopteris cristata, St. PI. CII, Figs. 1, la.

"Coal Flora," p. 27S.

Pecopteris cristata, Brgt., ^^Veget. foss.," p. 356, PI. CXXV, Figs. 4, 5.

The specimen figured agrees with the description in Coal

Flora, 1. c. It differs slightly from the European form by
the lobes a little more deeply cut and the teeth more acute.

The pinnules are also a little longer. As the specimens

have been somewhat distended, as they generally are in the

Coal Measures of Rhode Island, the slight differences are

unimportant. Other specimens have shorter lobes and
shorter pinnules.

Habitat—Rhode Island, not rare. Collection of Lacoe,

No. 828.

Sphenopteris cristata, var. minor, Lesq., PI. CIV,
Fig. 5, 5a.

Leaves trip innatifid ; pinnoe long, linear-lanceolate ;

pinnules ovate-oblong, abruptly narrowed at base, pin-

nately lobate ; lobes trifid, sharply dentate ; nerves pin-

nate, the divisions trifid. entering the teeth.

This form differs from the preceding not only by the

smaller size of all its parts, but essentially by the trifid di-

visions of the lobes of the pinnules, each of the divisions

being acutely bi- or tri-dentate. The secondary rachis is
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Strong and rigid, the pinnules only half as long as in the

normal form. It may be a distinct species.

Habitat—Cannelton, No. 897, of Lacoe collection.

Sphenopteris communis, 8'p. nov., PI. CIV, Fig. i, la.

Fronds deltoid-lanceolate, tripinnatifid ; pinnce at right

angles on a narrow rigid winged racliis, narrowly oblong

-

lanceolate, alternate, parallel ; j^iiinuJes slightly inclined

up'ioard, decurriug to the rachis by a narrow border, ob-

long-lanceolate, irregularly pinnately lobed ; lobes oblong,

obtuse, cut to below the middle or nearly connate in the

upper pinnules, entire or indistinctly crenulate on the

borders ; medial nerves somewhat Jlexuous, pinnately di-

vided ; veins rarely simple, generally forking from tlie

middle, more or less incurved along the borders, sharply
marked.

This species is so much like 8. pseudo-Murrayana, de-

scribed "Coal Flora," p. 271, that I was at first inclined to

consider it as a variety; the more so, as Brongniart's species,

Pecopteris Murrayana, is represented under divers forms.

There is, however, a marked difference in the rigidity of the

pinnae, in the nearly coriaceous texture of the pinnules and
in the nervation, the veins being all distinctly marked, rather

prominent and the veinlets generally forking. The pinnules

all have the same shaj^e and the same kind of division, the

lowest, 2 to 13 m. m., according to their x)osition, have the

lobes separated to below the middle, decurring, entire or

obtusely crenulate, the lobes of the upper ones are connate

nearly to the apex, and therefore the upper 23innules appear

as regularly crenate or undulate on the borders. The divi-

sions of the stipe, both jDrimary and secondary, are narrow

and bordered by a narrow band formed by the decurring

base of -the pinnules. The nervation is distinctly seen upon
the enlarged Fig. la.

Habitat—Very common in the sub-conglomerate coal of

Arkansas, Male's coal, also sent from Dade, Georgia, and
from Tracy, Tennessee, No. 442, Lacoe' s collection.
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Spiienopteris plicata, Lesqx., PI. CXI^ Fig. ^38.

Lesqx. ''Geol. of Penna., 1858, p. 862, PL IX, Fig. 3 ; '^Coal Flora,'' p.

Fragment of a long linear-lanceolate pinna with alter-

nate oblique pinnnles decurring and connate at hase^ ob-

long, obtuse in outline, pinnately irregularly lobed ; lobes

short, merely marginal, round, or crenulate, the terminal

half round, small ; primary nerves decurring, thinbut dis-

tinct, ascending to the apex, pinnately branching

;

brandies forlcing once or twice, thin.

The species appears to be very rare. I found the frag-

ment published in Geol. of Penna., 1. c. at an old aban-

doned shaft behind New Philadelx^hia. The one figured

here is from a nodule of Mazon creek, No. 997 of Mr.

Lacoe's collection.

Spiienopteris (proper.)

" Coal Flora.'' p. 274.

Sphenopteris Gravenhorstii, var. B., Brgt., PI. CI^

Figs. 1—lb.

Brgt. Vegt. Foss." p. 191, PL LV, Fig. 3.

Primary pinnoi large, lanceolate in outline, loith aflex-
uous canaliculate rachis ; secondary pinnce alternate, dis-

tant, oblique at base, recurved in the upper part ; tertiary

pinnce opyen, nearly at right angles, lanceolate, alternately

pinnately lobed ; lobes 5-7 on each side^ oblique, oblong-

lanceolate, decurring, connate at the base only, bi- tri-ob-

tusely crenate ; medial nerve flexuous, pinnately branched,

each branch entering one of the lobes and forliing once or

twice, the veinlets passing up to the points of the teeth.

There are two specimens of the species ; the smaller of

the two is figured. The characters of both are the same.

The rachis is canaliculate in the middle or narrowly flat-

margined, distinctly flexuous, comparatively narrow, about

2 m. m., that of the secondary pinnae being nearly as

broad. The lobes of the pinnules are short and obtusely

dentate or crenate; but the lobes are distinct to the base.

In the normal form, figured by Brgt. 1. c, the teeth of the
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lobes are more distinctly marked and more acutely dentate.

The author remarks that var. B. of this species has the

X)inn8e shorter, more deeply pinnate, the rachis sinuous

and the pinnules deeply partite, with more acute lobes. I

refer tlie American form to this variety with which it agrees

by the flexnous rachis, but the pinnules are not more
deeply divided nor the lobes more acute than in the normal
form.

Habitat—Dade county, Georgia
;
sub-conglomerate coal

;

found only in two specimens, No. 262 of Lacoe's cabinet.

Sphexopteris hymenophylloides, Brgt. PI. CII^ Fig. 2.

Brgt., ''Veget. foss.,'' p. 189, PI. LVI, Fig. 4.

Ultimate pinnce linear-lanceolate ; lyinnules open, less

oblique than in the last species, decurr ing to the narrow
winged rachis, ovate-lanceolate, pinnately lobate above

the constricted base ; lobes bi- tri-acutely dentate, the ter-

minal teeth entire, sharply acute.

This form differs from the European by the broader

wing of the rachis. The specimen, much smaller than that

of Brongniart, apparently represents the upper part of a

frond or of a secondary pinna with ultimate pinnae pre-

served upon one side only. The main rachis is narrow, the

pinnae about 5 c. m. long, the pinnules a little narrowed

near the base, ovate above, average 1 c. m. long, 5 m. m.

broad, all sharply bi- tri-dentate, connate above the base
;

lateral veins bifid near the apex, their divisions entering

the teeth. The venation is of the same character as that

marked for the preceding species in Fig. la enlarged.

Habitat—Cannelton, Penn'a. ; I. F. Mansfield.

Spiiexoptekis Brittsii, Lesqx.. PI. CII, Figs. S~J^.a.

''Coal Flora,'' p. 277, PL LV, Figs. 2—2h.

The specimen figured and described in the flora, too small

and imperfect, does not sufficiently show the characters of

this fine species.

The stipe is large, a fragment of it, apparently at the

base of a frond is 3 c. m. in width, flattened. The rachis
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in all its divisions is smooth (not punctate as described

from fragments of stems probably pertaining to S. mixta).

The primary pinnae are very large, flexuous, tripinnatitid,

with a rachis 2 m. m. broad ; the secondary are alternate,

3 c. m. distant, flexuous, linear-lanceolate, the lower 12

c. m. long or more, with 20 to 24 pairs of alternate oblique

pinnules; tertiary pinnse, 3 c. m. long at the base, gradu

ally shorter toward the apex, all linear-lanceolate. These

are composed of 6-12 pairs of alternate oblique oblong

lobes, quite close, contiguous near the base, somewhat
enlarged uj)ward, crenate or obtusely dentate at the apex,

rugose or verrucose on the surface, as seen Figs. 3a and Sb.

The veins of the pinnules are pinnately forked, the vein-

lets in the lobes dichotomous, the divisions entering the

teeth. The fructifications. Figs. 4 and 4(X, are round in-

flated or flat sori, at the end of the upper branches of the

veins, near the borders, and quite distinct from the small

tubercles covering the leaves ; the sporanges, however, are

not visible. The fructifications resemble those of species

of Dicksonia.

Habitat— Large specimens have been procured near

Nelsonville, Ohio, from coal No. 6, by the kindness of

Superintendent Roy, for Mr. Lacoe's collection. No. 372.

Fruiting specimens have also been sent from Clinton, Mis-

souri, by Dr. Britts.

Sphenopteris in^quilateralis, Sp. nov., PI. CUT, Figs.

i—5a.

Plnnce bipinnatljid^ apparently large^ linear-lanceolate ;

secondary dlmslons long and narrow, linear^ distant.,

open or at right angles to the rachis^ flexuous ; pinnules
alternate^ distant^ short, decurring on the narrowly winged
rachis, enlarged at base by the expansion of the loioer

lobes, lanceolate, blunt at apex, trilobate or tridentate on

both sides ; lower lobes enlarged on the upper side, den-

ticulate on the borders, the others short, connate to near the

apex, being merely obtuse teeth ; nerves slightly decurring

at base alternately forMng ; velnlets all prominent and
thick, the lower of the upper side trifid, the others simple.
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This species, which I cannot compare to any other, is re-

markable for the unequilateral shape of its small pinnules

which are nearly triangular, and for the strong very distinct

nervation. The main rachis is comparatively thick, 3 m.

m., the secondary very narrow, flexible, scarcely 1. m. m.

Habitat—Sub-conglomerate coal of Arkansas, F. L. Har-

vey.

Sphexopteris (Htmexophyllites.)

^^Coal Flora,^^ p. 281.

Sbhexopteris Harveyi, 8p. nov., PI. CIII^ Figs. 7— 71).

Fragments of a tripinnatifid frond. Primary rachis

comparatiiMdg thick . half cylindrical in the middle^ flat-

tened. 0)1 the borders ; primary pi}incB open, flexuous. dis-

tani, irregularly scattered upon the stone ; secondary very

oblique, decurring, alternate, erect or curved backward

;

pinnules or tertiary branches close, decurring, cut to near

the base in alternate filaments dichotomously divided into

very slender filiform branchlets, either naked or bearing at

the apex globose punctiform sori apparently naked, some-

times irregularly grouped.

This fine species is allied to S. Bronni, ''Gutb. Abdr," p.

37, PI. V, Figs. 1, 2, described and figured in fruit in " Gein.,

Yerst.," p. 17, PL XXIII, Figs. 15 and 16. It differs es-

sentially by the ramification of the segments of the pinnules

which are alternate, close, divided to near the base into very

thin filiform dichotomous branches, longer and narrower

than in the European plants, all of the same thickness, either

naked or bearing globose sori at their apex.

Habitat—Sub-conglomerate coal of Arkansas, F. L. Har-

vey, very rare, No. 370 of Lacoe's collection.

Sphexopteris (Diplothmema) Tracyaxa, Sp. nov., PI.

CI, Fig. 2.

Primary pinncB lanceolate, loith a strong rigid rachis

traversedby the flexuous narrow pith or axis ; secondary

pinncB long, linear-lanceolate, open or slightly oblique, with
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a rigid strong racli is ; pinnules alternate, somewhat dis-

tant and ohlique^ hi-tri-pinnately divided into lobes cut

into 2 to short linear narrow alternate segments.

A beautiful fern seen only in the fragment figured. The
rachis is broad and rigid, but appears to have been com-

posed of a thick bark of soft texture and a hard narrow

axis which is alternately inclined to the point of attach-

tacliment of each pinna. The secondary pinnae, alternate

and parallel, 10 to 15 m. m. distant, are rigid, open ; the

pinnules alternate, 5-7 m. m. distant, oblique, are composed
of a rachis thick at base, gradually narrowed upward, and
of alternate lobes cut in very narrow generally alternate

2-4 linear obtuse segments, 1 to IJ m. m. long, less than ^
m. m. broad.

The species is allied to Diplothmema Scliutzei, Stur,

"Culm FL," p. 128, PI. XIII, Fig. 4, differing especially

by the smaller size of all its parts, the mode of branching,

the secondary pinnae alternate open, the pinnules and their

divisions shorter and more slender. In the European
species, the rachis is thick and transversely rugose. Both
species, however, are of the same type.

Habitat—Tracy, Tennessee, JSTo. 930 of Lacoe's cabinet.

SPHENOPTEias DiYARiCATA, Goepp., Sp. PI. CIV, Fig. 6.

Cheilanthes divaricatus, Ooepp., ^^Syst.,'' p. 238, PL XII, Figs. 1, 2.

Calymnotheea divaricata, Stur, ''Culm. Fl.,^^ p. 165, PL XIII, Figs. 1-3.

Sphenopteris elegans, St. not Brgt.

Frond pinnately divided ; ultimate pinnce linear-lan-

ceolate^ sliort^ open; pinnules alternate^ ovate-oblong in

outline, alternately pinnately lobate / lobes short, linear,

or enlarged^ above, truncate at the apex ; nervation obsolete.

Prof. Stur who has figured 1. c, a splendid pinna of this

species describes the nervation as simple or bifid. In the

specimens I have seen, no trace of nerves is visible and
none are seen on Goeppert's figure. The species is closely

related to S^. elegans, Brgt. ; the appearance is however dif-

ferent. The pinnules are more distinctly pinnately lobed,

longer and narrower, the lower lobes bifid, the upper linear,

narrower, longer, truncate or bifid.
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Habitat—Sub-conglomerate coal measures, Dade, Geor-

gia. No. 923, Lacoe's collection.

Sphexopteris Ron, 8p. noi:.. PI. CIV, Figs. 7-10.

Raclils broad, Jiexuous, marguied ; ultimate pinncB

alternate, short, nearly at right angles ; loiiinules alter-

nate, oblique, decurring on the icinged rachis, oblong or

obacate in outline, cut into four to six linear-lanceolate acu-

minate segments alternate or opposite simple or bifid.

This line species is known only by small fragments of

pinnae with ultimate divisions at right angles. The rachis

is comparatively broad-winged, canaliculate, and flexuous

or sub-geniculate. The ultimate pinnse are short, only 2-3

c. m., mostly broken, one only being preserved nearly en-

tire, 2 c. m. long. The pinnules are close, alternate, in-

clined outside, from 7 to 14 m. m. long, entire at the de-

curring base, palmately divided above into 2 to 6 or more
linear acute lacinise, with a thin nerve branching according

to the number of the divisions, each entered by one veinlet.

In the fragments Figs. 7 and 8, the segments of the pin-

nules are short, 3 m. m., more obtuse, truncate, apparently

broken ; in Figs. 9 and 10, they are much longer, bi- or

trifid at base, each division being split again to the middle

into linear-lanceolate sharply acuminate segments 5 m. m.

long or even multifid from above the base and cut into 4

to 6 double lacinise. The fragment Fig. 10 would seem to

be referable to a different species ; but there is a gradual

elongation of the pinnules and of their divisions upon the

different specimens, as between Figs. 8 and 9, and even

upon the same specimen. Fig. 10, from the base upward and

therefore it is impossible to indicate a character which

could authorize the separation, most of the fragments being

disseminated upon the same pieces of shale.

Habitat—Rockwood mines, Tennessee. Specimens pro-

cured by Mr. Roy, superintendent of the coal mines of

Ohio. Lacoe's collection, Xo. 1037.
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Sphenopteris solida, Sp. nov., PI. CI, Fig. 3.

A fragment of a lanceolate bipinnate leaf. Primary
and secondary racliis thick, round, solid, smooth ; lateral

pinncB oblique, parallel, rigkd, and distant; leaves alter-

nate, either simple, very oblique, decurring, cuneiform,

enlarged and very obtuse at the apex, or open, nearly at

right angles, much larger, palmately 3~i lobate, the lobes

also cuneiform, obtuse or truncate at the apex ; nerves

thick, distant, flabellate and dichotomous, divergingfrom
the base.

As far as seen by the specimen, the lower leaves are gen-

erally palmately lobed and open, sometimes at right angles

npon the main rachis, the others upon the secondary stems

are more generally entire, of the same form as the lobes of

the lower leaves, cuneiform, obtuse, but some of them also

bi- or tri-lobate, the lobes being sometimes enlarged and
obtusely lobate or truncate emarginate at the apex. The
nerves are distinct, rather inflated, all joined at base, mostly

forking once or dichotomous and flabellate.

The relation of this species is not distinctly marked with

any other. It may be compared to S. palmata, Schp. Pal.

Yeg. 1, p. 388, PI. XXYIII, Figs. 1, lb, by the thick rachis

and the mode of division of its lower leaves ; but that is

the only point of affinity ; for Schimper's species has tlie

rachis broadly canaliculate and narrowly alate, all the

leaves palmately divided and the nervation totally indis-

tinct. It has also the same points of affinity and about the

same degree of difference with Sphenopteris spinosa.

^'Geopp. Gatt.," 3 and 4, p. 70, PI. XII.

Habitat—Mazon Creek, communicated by Mr. Frank T.

Bliss.

Sphexopteris obovata, LI. and Hutt., PI. QUI, Fig. 6.

Ll. and Hutt., Foss. M.,** II, p. 75, PL 109. Adiantites microphyllus,
Goepp. ^^/Syst.," p. 228.

Frond tri-pinnate : divisions alternate, distant ; rachis

Jiexuous in all its divisions, sulcate or flat by compres-
sion ; pinnules very oblique, small, obovate, either distant

49 P.
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or close, separated to the base or confluent in their whole

length.

In the general appearance, the shape, and the relative

and varied position of the leaflets, the American form is

similar to that described from English specimens. The
only difference may be in the nervation, which, in the speci-

mens I have examined, is generally obsolete. The English

authors figure the pinnules (as seen in the magnified frag-

ment) with a thick medial nerve and thin very oblique

veinlets derived from the nerve, dichotomons and curving

to the borders, as in a Neuropteris. The description how-

ever says: "No mid-rib can be found of these pinnules,

nor any kind of veins beyond a number of parallel strife

which fork occasionally". Upon some detached leaflets, I

have observed obscure veinlets, apjDarently very close,

diverging from the base, therefore appearing as described

by LI. and Hiitt., but no trace of medial nerve.

Habitat—Sub-conglomerate coal measures of Arkansas
;

F. L. Harvey.

Eremopteris, Schp.

^^Coal Flora,'' p. 292.

Eremopteris ciiEATiiAMr, Sp. nov., PI. CI V. Figs.

Bi-pinnate ; rachis round, solid, inflated at the divi-

sions and somewhat flexuous ; primary pinnce lanceolate,

the lateral oblique or at right angles, alternate, oblong or

linear-lanceolate, obtuse ; pinnules alternate or sub-oppo-

site, cuneiform, decurring at base, rarely entire and obo-

vate, generally trilobate or quadrilobate, the lobes connate

to above the middle, oblong or obovate, obtuse, entire ; veins

flabellode, dichotomousfrom the base of the pinnules, very

thin but distinct.

The lower lateral pinnse about 3 c. m. long, are rapidly

shorter upward, passing near the top to trilobate pinnules.

In Fig. 4, the lobes appear to be crenulate at the upper bor-

der, as in E. crenulata, "Coal Flora," PI. LIII, Fig. 1
;

but that is a mere appearance caused by the breaking of

the slate or by the closeness of narrow lobes. The texture
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of the leaves is siibcoriaceous. In some parts the rachis is

transversely rugose. The species is related to SpJienop-

ter is nervosa^ Brgt., "Veget. Foss.," p. 174, PI. 56, Fig.

2, a species which has the nervation much stronger. It is

a true Eremopteris.

Habitat—Sub-conglomerate coal measures, Tracy, Ten-

nessee. No. 1038 of Lacoe's collection.

Arch^opteris, Dawson.

Coal Flora,'' p, 299.

I have had lately the opportunity of examining, for de-

termination of the species, a number of finely preserved

large specimens of ArchcBopterls, all obtained from the Red
Shale of the Pocono at Meshoppen and along the Susque-

hanna river above Pittston, Penna. Though the species

are not represented in figures in this volume,^ I give here

an abridged account of the result of my researches. They
may facilitate the future study of the beautiful plants of

this genus.

The specific characters of Arcliceopterls may be derived

:

1st. From the rachis, which is either smooth or striate

lengthwise, with or without points or asperity on the sur-

face, or distinctly rough, or transversely rugose.

The transverse rugosity of the stems is however not always

distinct. Some stems more or less evidently striate length-

wise are marked here and there by more or less distinct

points or small protuberances, especially upon the bark,

and these are sometimes so close that it is difficult to ascer-

tain if the rachis is merely striate or if it is rough or trans-

versely rugose.

2d. From the nervation, either thin, obsolete, or dis-

tinct. The nervation is generally more distinct near the

base of the pinnules or along their upper border.—Taken
altogether the nervation has nearly the same character in

all the species, being either totally or partly obsolete, or

*The specimens which represent new species have been figured, but the

plates could not be ready in time. They are the property of Mr. R. D. Lacoe

as well as the specimens which he has procured himself.
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more or less distinct, even upon the same specimen, and
therefore the nervation by itself alone does not afford a de-

finite or reliable character.

3d. From the form and position of the pinnules and
from the contexture of their borders, either entire or den-

ticulate, or coarsely dentate, or split.—The leaflets are

more or less enlarged upward, exactly wedge-shaped, or

more or less broadly obovate. They are entire at the upper
borders, or split and laciniate, or denticulate by the pro-

jection of the nerves, or more coarsely dentate all around.

But, according to the degree of maceration or to the mode
of preservation, the borders of the leaves are more or less

distinctly crenate or split, and the excurrent nerves are

more or less projecting out of the curved outline of the

borders.

4th. From the distribution of the flowers, either in the

middle of the tertiary branches, placed in series of short

racemes taking the place of leaflets which occupy the lower

and the upper part of the pinnae, or occupying by them-

selves alone the place of tertiary pinnae, the racemes being

then without leaves.—The distribution of the flowers prob-

ably affords a good character for a diagnosis. But the flow-

ers or organs of fructifications are rarely formed and gen-

erally indistinctly preserved.

5th. From the presence or absence of free pinnules

placed upon the main rachis in alternation with the sec-

ondary pinnae.—The ramification of all the species of Arch-

(Eopteris is by opposite or sub-opposite divisions. In some

species, however, the secondary branches are alternately re-

placed by simple pinnules and in that way the branches

become alternate, though the normal sub-division is pre-

served, as each branch becomes opposite to a simple pinnule.

That conformation appears to be peculiar to certain species

and permanent in them, thus affording a reliable character.

But sometimes the pinnae are close, crowded, and it is then

not possible to see if simple leaflets are interposed to the

branches.

According to these remarks and considering the more im-
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portant characters, the American species of ArchcBopteris^

as far as I know them, may be distributed as follow

:

A. Rachis smooth.

^ Pinnules alternating upon the main rachis, loith sec-

ondary pinncB.

1. ArchcBopteris hyhernica, Forbes. Pinnules generally

large ; borders crenulate ; nervation thin, obsolete or not

distinct without magnifier.

2. A. Halliana, Daws. Pinnules small, with a long nar-

row base ; borders entire.—Species known to me only from

description.

Pinnce opposite, without alternation of pinnules.

3. A. denticulata, Sp. nov. Pinnae rigid, short
;
pin-

nules close, very oblique, narrowly obovate, denticulate at

the upper border by the projection of the veins, which are

excurrent terete or filiform, very distinct.

B. Rachis striate lengthwise ; pinnce opposite.

If-. A. minor, Lesqx. Leaves of various size, entire on the

borders ; nervation more or less distinct ; fructifications in

tertiary branches or racemes, interrupting the rows of leaves

in taking their place.

6. A. sphenophyllifolia, Sp. nov. Rachis striate length-

wise and punctulate, rough at its base
;
pinnae very long

;

pinnules distant, very oblique, long and narrowly wedge-

form, split and laciniate at the upper borders ; nerves dis-

tinct.

6. A. maeilenta, Sp. nov. Rachis striate and distantly

punctulate
;
pinnules more open than in the preceding spe-

cies, ovate, abruptly or rapidly narrowed to a short decur-

ring pedicel, irregularly dentate from below the middle up-

ward ; nervation obsolete ; flowers in long fiexuous racemes

at the base of the tertiary branches.

7. A. ohliqua, Lesqx. Pinnules comparatively long,

gradually narrowed to the point of attachment obliquely

truncate at the apex ; nerves distinct.
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C. BacJiis rough.

8. A. oMusa, Lesqx. Pinnae long and large
;
pinnnles

of various sizes, much enlarged above from a prolonged

narrow decurring base, sometimes reniform open and close

together ; more generally distant and oblique ; nervation

thin ; surface smooth.

D. Rachis transversely rugose.

A. Rogers!^ Daws. Rachis thick
;
pinnae open, short,

close
;
pinnules contiguous to the rachis by their upper

border, entire, enlarged and rounded at the apex ; nerva-

tion obsolete ; flowers in opposite short racemes at the base

of the tertiary branches.

To complete these remarks, which show how uncertain

may be the determinations of species of Arclioeopteris^

made from imperfect or too small specimens, I have to

give, for suj^plying the want of plates, a detailed descrip-

tion of the new species mentioned above.

Arch^opteris denticulata, Sp. nov.

Texture of the plants thicMsh ; secondary pinncB long^

linear, rigid, with a thick smooth rachis ; tertiary pinnce

open or oblique, equals short
;
pinnules more or less ob-

lique, except the lowest, which is attached to the main
rachis and at right angle^ all narrowly obovate, obtuse., dis-

tinctly^ regularly dentate at the apex.

The primary rachis is semiterete, 3-5 m. m. in diameter

;

the ultimate pinnae are parallel, 7-8 m. m. distant, 2-4 c.

m. long, wath 10-12 pairs of small pinnules. The denticu-

lation of thfe upper rounded part of the pinnules is formed

by the excurrent points of the nerves, which, decurring at

the narrow base of the leaves, are flabellate and dichotomous

in ascending, strong and preserving their thickness even to

the last divisions, in passing out of the borders as short,

acute teeth.

Habitat—Rushville, Ohio, lower carboniferous.
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ArCH^OPTERIS SPHENOPIIYLLIFOLIA, Sp. 710V.

Plants large with a strong primary rugose racids ; sec-

ondary pinncB very loiig^ rigid^ with the rachis striate

lengthwise and punctulate ; tertiary pinnce oblique^ rigid,

linear; pinnules cuneiform^ sessile^ narrow^ more or less

deeply split at the apex ; nervation distinct.

The pinnules are distant, somewhat open, exactly wedge-

form at base, narrow and very much like leaflets of Sphen-

ophyllum angustifolium, Germ. The aspect of the plants

is quite different from that of any other species of the genus.

The nervation is distinct, visible without a glass, though

the surface is covered with a thin epidermis.

Habitat—Meshoppen, Pa. No. 829 of Lacoe's collection.

Archjeopteris macilenta, 8p. nov.

Secondary pinnce very long, oblong-lanceolate, with a

striate somewhat punctulate rachis ; tertiarypinnce rigid,

very oblique, not long ; pinnules small, oblique, attached to

the rachis by the narrow cuneiform base or a very short

pedicel, irregularly dentate from below the middle up-

ward, oval, acute or apiculate by the teeth ; nerves extreme-

ly thin and close, scarcely discernible even with a strong

glass ;floioers in opposite longflexuous orpending racemes

at the base of the tertiary pinnce.

The secondary rachis is 5 m. m. in diameter under the

point of attachment of the tertiary pinnae, which, like the

pinnules, are at an angle of 80-35°, all rigid ; the pinnules

are thick and distinctly denticulate from below the middle.

On the large specimen figured, some of the pinnules appear

truncate ; but it is a mere appearance caused b}^ the imbed-

ding into the matter of the stone of a j)art of the lamina.

One of the specimens, however, a fragment also figured,

has all the pinnules distinctly x>reserved. The teeth are

not produced by the prolongation of percurrent veins, as

in A. denticulata ; but by expansion, even laterally, of the

thick substance of the pinnules. The fertile pinnae or

flowers are in separate opposite racemes at the base of the

tertiary x™n8e, occupying the place of lower tertiary
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branches
;
they are 9-10 c. m. long on filiform, flexuous,

half pending rachis.

Habitat—With the preceding, Meshoppen, in large spec-

imens ; No. 830 of Lacoe's collection.

Arch^opteris Rogersi, Daws.

" Coal Flora,'" -p. 807, PI. XLIX, Figs. 9, 9a.

I refer to this species a number of specimens resembling

A. minor ^ but with the rachis transversely rugose, even that

of the tertiary branches. The primary pinnae are short and
broad, oblong-ovate ; the secondary short, half open, at an

angle of divergence of 50°
;
pinnules small, very oblique or

inclined along the rachis, 1 c. m. long, scarcely half as

broad near the rounded apex. The veins though distant

are rarely discernible, except at some places where they are

detached by maceration. In some specimens the pinnules

are very close, sub-imbricate by the borders ; in others they

are more distant. The aspect of the plants is peculiar, on

account of the thick rachis ; the short pinnae being gener-

ally crowded and the pinnules comparatively broader, it is

thus compact in all its parts. The flowers are in close short

rigid racemes, occupying the place of tertiary branches at

the base of the secondary ones.

Habitat—Meshoppen, Penn'a. No. 832 of Lacoe's col-

lection.

Arch^opteris hybernica, Forbes.

" Coal Flora,'' p. 305, PI. L, Fig. 5.

I had only before seen a single pinnule which I could

consider as referable to this species. Now American speci-

mens represent it in large pinnae whose characters agree with

the description given in "Coal Flora,'' 1. c. The pinnules,

however, are not close and sub-imbricate, but rather dis-

tant, variable in size from 2-3 c. m. long and 8-16 m. m.

broad, near the apex
;
they are oblique or inclined but not

decumbent upon the rachis, being attached to it by a short

deourrent pedicel ; the upper borders of the pinnules are

distinctly crenulate, eveik more or less deeply split. The
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fruiting racemes are placed in the middle of the tertiary

branches, as in A. minor, "Coal Fl." PL L, Fig. 3.

Habitat—Meshoppen. No. 697 of Mr. R. D.Lacoe's col-

lection.

LYCOPODIACEiG.
" Coal JP^lora, p. S55.

Lycopodites, Brgt.

Under the generic name of Lycopyelites, Goldenberg has

published a number of species of coal plants which, he

says, he considers as true Lycopods of the ancient world,

they having the same characters as the plants now described

under the generic names of Lycopodium or Selaginella.

These species are, therefore, rightly described by Schimper

under the name of Lycopodium. They are herbaceous

plants with homomorphous or dimorphous leaves, bearing

fructifications in cylindrical spikes, like living species,

their spores, says Schimper, being still unknown.
From what we have observed in the American coal mea-

sures, some species representing Lycopods by their branches,

their leaves and their ramification are not herbaceous. They
cannot be referable to the genus Lycopodites, as defined by
Goldenberg, and nevertheless they are not branches of Lepi-

dodendron, though they have been considered as such by
Brongniart and other authors. Brongniart says, "Tableau

des genres," p. 40, that the plants, really analogous to Lyco-

pods, are very rare in a fossil state and that most of those

which he himself or other authors had referred to Lyco-

podites are probably young branches of Lepidodendron or

of Conifers. I have already published some species of this

kind, apparently contradicting the opinion of Brongniart,

and those we have now to add show still more evidently

that some plants of the Coal Flora, closely allied to Lyco-

pods, differing from those of our epoch by woody stems,

are not referable to Lepidodendron. The definition of the

genus Lycopodites may therefore be preserved as quoted

from Goldenberg, "Coal Flora," p. 357, with the simple

modification of "Plants herbaceous or woody."
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Until now, no very large woody plants have been found

as representatives of this genus. The stem, PL CVI and
the strobile, PI. CVII, Fig. 1, seem to indicate that these

fragments are mere parts of plants of afar greater size than

are any of the Sj^ecies of Lycox)ods living at the present

epoch.

Lycopodites arborescens, Sp. nov., PI. CVI, Fig. 1.

Stem tliick, woody ; primary branches derived nearly at

rigid angles and diverging by an inside curve., dichoto-

mously sub-divided; branchlets flexuous or pending;
leaves oblong., acute, concave, without medial nerves, and
imbricated in spiral order.

The stem, nearly 3 c. m. in diameter, is flattened, irregu-

larly 2)unctulate, transversely, distantly rugose and marked
longitudinally by distant irregularly straight or flexuous

stride. It has no remains of leaves or scales and no trace

of scars left as j^oint of attachment of the leaves. The
branch, nearly one c. m. in diameter at the point where it

separates from the stem, is first smooth, or without leaves,

gradually slighth^ narrowing to the point where it forks

into two divisions of equal thickness, 4 m. m. in diameter,

which are covered with distant comj^ressed scalyform leaves,

to the point where the branches, forking again, become flex-

uous pending and then covered with imbricated half-open

leaves, 5 m. m. long and 1 m. m. broad in the middle.

No point of comparison is found for this sx:>ecies in any

of the Eurox)ean authors who have described the plants of

the coal. But for the leaves, at least, and their dispositions,

the analogy is clearly marked with Lycopodites cavifolius,

Lesqx., described in "Rept. of the Geol. Survey of Ky.,"

by D. D. Owen, p. 437, PI. ined ; and also with Selaginites

{Lycopodites) crass us, Lesqx., ''Geol. Rept. of 111.," II,

p. 446, PI. XXXIX, Fig. 8. In both these species, which

are perhaps varieties of the same, the leaves have identical

characters in their concave shape and the total absence of a

middle nerve.

Though no living species can be compared to that figured

PL CVI, analogy of ramification is remarked in some Lyco-
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pods of the present epoch, for example, in Lycopodium
iiiflexum, Sw., whose primary stems larger than the second-

ary, are horizontal in their direction, while the secondary

curve upward in the same way and the same angle of diver-

gence as that remarked upon the fossil species, of which

the stem was possibly creeping or growing horizontally, like

that of the above named plant.

Habitat—Subconglomerate measures of Arkansas. Com-
municated by F. L. Harvey. No. 257 of Lacoe's collection.

Lycopodites flexifolius, Sp. nov., PI. CVI, Figs. 3, 4-

DicJiotomousfrom the base of the largest branches ; pri-

mary stipe irregularly., interruptedly costate^ marked, by

jpunctiform scars of leaves ; branches long ; leaves distant^

in spiral order., oblong^ obtuse^ narroioed to the point of
attachment, infuted in the middle, but not distinctly

nerved, all reflexed or horizontally recurved,.

The primary or lowest part of the stem, Fig. 4, is about

1 c. m. in diameter, rugose, costate lengthwise, punctulate

by irregular round dots, points of attachment of the leaves
;

the stems, gradually diminishing in size by forking, are

very slender, scarcely 1 m. m. in diameter in their ultimate

divisions. The leaves are generally partly embedded into

the stone in such a way that their real form is not easily

ascertained. They appear oval or oblong, obtuse, generally

truncate, as partly embedded, all reflexed and distant, and
without distinct costa, though they are generally inflated

in the middle.

Habitat—Subconglomerate coal measures of Arkansas.

F. L. Harvey.

Lycopodites simplex, PI. CVI, Fig. '2.

Spikes long, linear ; sporanges and, leaves in horizontal

close rows ; sporanges small, apparently round, axillary;

leaves short, small, narrowly lanceolate-acuminate.

This fragment evidently represents the fruiting spike of

a species of this genus, being analogous in its characters

to the spikes of living species of Lycopods, Lycopodium
inflexum, for example, already quoted, and especially
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very similar to Lycopodites leptostacliys, Goldenb. "FI.

Sarrsep."* I, p. 12, PL 1, t'ig. 4, of the Carboniferous of Ger-

many. In this new species, the rows of sporanges are close,

very small, round, each apparently in the axil of a small

leaf or scale, these leaves being open-erect, narrowly lance-

olate, sharply acuminate, 2 to 3 mill, long, less than 1 m.

m. broad at base. The fruiting spike appears to have been

very long, the fragment preserved being still 14 c. m. long,

cylindrical, very gradually narrowed upward, being at the

broken base 4 m. m. in diameter (flattened), and 3 m. m.

at the apex.

Habitat—Subconglomerate Campbell's Ledge, Pittston.

Lacoe's IN'o. 258.

Lycopodites Lacoei, Bp. nov.. PI. CVII, Fig. 1.

Lepidostrobus, Lacoei, Lesqx., " Coal Flora,'' p. 439.

Spike long and broad, bearing crowded round tubercles

or sporanges in horizontal roios, axillary or interspersed

loitJi linear-lanceolate leaves ; pedicel long, slightly flexu-

OILS, enlarged to its base and upward to the base of the

spike.

The specimen being perfect the figure represents the whole

organism as far as it is discernible. The spike without the

pedicel is 34 c. m. long, 1^ c. m. in diameter in the middle, be-

ing gradually narrower to the apex, wiiere it is only half as

broad. The pedicel is 13^^ c. m. long. 5 m. m. in diameter

in the middle where it is narrower. The si)oranges are

globular, about 2 m. m. in diameter, sometimes compressed

or irregular in shape, on account of their crowded position

in close horizontal rows. The scales or leaves, about 1 c.

m. long, a little more than 1 m. m. broad at base, are erect,

or inclined upward, lanceolate-acuminate, without distinct

medial nerves, either placed between or at the base of the

sporanges, w^hich, however, do not appear axillary. The

long pedicel, gradually narrowed to the middle, is gradually

enlarged to its base in the same proportion. This long,

quite smooth pedicel seems like an anomaly in the fructifi-

cation of Lycopods. But, in fragments of other specimens

of this species, the pedicel has been found chaffy or scaly
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at its base, and gradually covered above by distant lanceo-

late imbricate leaves, as seen in the description of Lepido-

strohus^ Lacoei^ 1. c, to which this species was first as-

cribed. The characters of this spike are far different from

those of a Lepodlstrohus^ as can be seen by the specimen

figured.

Habitat—Olyphant, No. 1 vein. Collection of Mr. R. D.

Lacoe, No. 524.

Lepidophloios, Sternb.

Lomatophloios, Corda, " Coal Flora,'^ j). 4I8-429.

The character of the plants described as Lomatophloios

by Corda have been carefully studied by the author, who
has given sufficient information on their internal structure

to prove their relation to the Lycopodiaceoe. Less, how-

ever, is known of the outside characters of these plants as

possibly recognized in fragments of stems or leaves, like

those found preserved in the carboniferous of this conti-

nent, and especially on their fructification. Plate CY,
therefore, has its value, in representing altogether the best

specimens obtained from the American Coal measures

;

fragments of bark, with the scars of leaves upon small and
large branches, either corticated or decorticated, and parts

of a strobile bearing spores and blades or bracts of spo-

ranges, showing the enormous size of the cones pertaining

as fructifications to this genus.

Lepidophloios dilatatus, 8p. nov., PI. CV, Figs. l-J^.

Scars of holsters transversely much enlarged, contracted

and acute at the sides, rounded in the upper and lower

parts, mamillate in the middle; leaf scars narrowly
rhomboidal, transversely enlarged; lateral angles nar-

roioly acute, the upper and lower very obtuse ; vascular

scars three, the middle larger. Cones or sporophores very

large, composed of appressed linear large scales, cordate

truncate at base, covering large and long agglomerations

of macrospores.

Possibly this species may be the same as that described

and figured "Coal Flora," p. 424, 2iS Lepidophloios macro-
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lepidoius^ Goldenb. It seems however, different, by the

bolsters and leaf- scars much enlarged sidewise, with very

narrow acute lateral angles. In some specimens of L.

lariclnus^ the bolsters and leaf-scars are often much en-

larged laterally ; but even in specimens of smaller size and
far more distinctly so in those with large scars, the bolsters

are comparatively longer lengthwise than transversely. In

Goldenb. "Fl. Sarra3p.," PI. XYI, Figs. 1, 6, the small

bolsters measure 5 m. m. in both directions, the large ones

2|- c. m. transversely and about 3 c. m. vertically. In the

American species the small scars more than 1 c. m. in lateral

width are scarcely 5 m. m. in vertical direction, and the

large ones preserving the same proportions are 3i c. m.

transversely and scarcely 1^ vertically measured. There is

also a marked difference in the size and form of the scars' of

the decorticated surface. In L. laricinus the sub-cortical

scars are round, very small, while in the American species

they are oblong or narrowly oval, more than twice as long-

as broad.

The cone, PL CY, Fig. 1, appears to be of the same kind

as the fragment in "Coal Flora," p. 427, PL LXYIII,
Fig. 6, mentioned as representing fructifications of Lepido-

phloios. The figured part appears to be a fiattened frag-

ment of the outside of a large cone with imbricated scales

or bracts, covering long linear agglomerations of ma.crospores

which are of the same form as those figured "Coal FL,"

PL LX YIII, Figs. 7-76, only a little longer. At the upper

part of the specimen, the blades have been destroyed and

have left distinctly exposed the agglomerations of spores

compressed into long cylindrical masses, 3 to 4 c. m. long,

1 c. ni. broad. Flattened layers or lumps of these spores

are easily separated from the stone whereupon they are com-

pressed into a thickness of 2 to 3 m. m. and contain an in-

numerable number of spores without trace of any sporanges.

The blades seen on the side of the specimen are most of

them broken at the apex, the few remaining upon the sur-

face appear like fragments or impressions of imbricated

bracts covering the spores or perhaps their sporanges, of
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which, as said above, no trace is seen in connection with the

clusters of spores.

Habitat—The specimens figured are all from Cannelton,

Penna., communicated by I. F. Mansfield. Others of the

same kind, representing stems and branches, but no fructi-

fications, have been sent by Dr. Britts from Clinton, Mo.

Lepidodendron.
Coal Flora,'' p. 363.

Lepidodendron Sternbergii, Brgt., loitJi cone, PI. CVII,
Fig. 2.

'« Coal Flora,'' p. 366.

Lepidostrobus variabilis, LI. and Hutt., PI. CVII.,

Fig. 2.

" Coal Flora," p. 434.

Braiicli dicliotoinous covered with indistinct small reg-

ularly broadly rhomboidal or square bolsters, bearing a
cylindrical obtuse comparativelj long, strobile.

This beautiful specimen shows part of a dichotomous

twice forking branch, 2 c. m. in diameter in its lower undi-

vided part, reduced first to 1 c. m. after the first forking,

and to 5 m. m. in the lateral branchlet bearing the cone.

The scars upon the stems have only the outlines preserved.

Their shape is identical to that of the scars of L. Stern-

bergii, Brgt., or L. dicTiotomum, St., as figured "FL d.

Yorw.," PI. 1, in large stems with branches covered with

scars, like those of our specimen.

The cones of this species, as represented by Schimper,

'vPaleont., Veget., PL LVIII, Fig. 5, are only a little

smaller, cylindrical, of the same form as that of Fig. 2, and
most probably, as Schimper remarks, it is to this Lepido-

dendron that are referable the cones described as Lepido-

strobus variabilis in LI. and Hutt., " Foss. Fl." PI. X
and XI, and those figured by Brgt., "Veget. Foss.," Vol.

II, PL 22 and 23. All these strobiles are cylindrical, varia-

ble in length from 5 to 15 c. m. long and from IJ to 2 c. m.

in diameter. Though the blades of the sporanges are not

distinctly preserved upon the American specimens, they
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appear from their impressions upon the strobile to have

been short, narrowly lanceolate, like those seen upon the

cones figured by Lindly.

Habitat—Braceville, Grundy co.. 111. No. 601® of Lacoe's

collection.

Lepidodendron (Bergeria) marginatum, Presl. PI.

CYII, Fig. 3.

Bergeria marginata, Presl. in St., " Fl. d. Vorw.,^^ p. IS4, PI. LVIII,
Fig. 16.

Bolsters rhomhoidal-ovate^ narrowly margined all

around^ acute at the base and the apex, straight

;

marked near the upper margin by a globose tubercle, and
ill the middle by a short i^ertical line.

The specimen is concordant in all its details with the

figure given by Sternberg, 1. c. The bolsters are 12 to 14

m. m. long, 10 to 12 broad in the middle.

Habitat— Clinton, Mo., communicated by Dr. J. H.

Britts
;
Plymouth, Pa. F vein. No. 357, Lacoe.

Lepidostrobus, Brgt.
" Coal Flora,'' p. 431.

Lepidostrobus macrocystis truncatus, Lesqx., PI.

CVIIl Fig. 1.

Lepidophyllum truncatum, Lesqx., " Coal Flora,'' p. 458, PI. LXIX^
Figs. 9, 10.

The specimen represents a somewhat large axis, flat-

tened by compression., bearing large oblong sporanges

truncate at the point of attachment, obtuse at the apex,

sometimes a little contracted in the middle, smooth and
transversely wrinMed on the surface, filled with macros-

pores wh ich are distinctly seen loithout the glass, the spores

being Im. m. in diameter.

I have three sj^ecimens of different fragments most alike.

The lower sporanges, attached by the base, are without

sporangiophores, thick, a little convex on the surface, ap-

parently filled with spores. The upper ones are open, and

the spores are still in groups upon them, though the shale

is covered with a profusion of those which have been strewn
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around. The two figures 9 and 10 of PL LXIX show two

sporanges, one empty of its spores, the other with some of

them still attached to it. The spores are represented, Pig.

9, in their natural size and Pig. 9a enlarged. The relation

of this spike with that described as Lepidostrohus macro-

cyst Is, PI. LXIX, Fig. 1, is easily recognized.

It might be supposed that these large Lejpidostrohi are

fructified cones of LepidopJdoios. The one represented

PI. CIV is more evidently that of a Lepidophloios and is

of a far different character. They might be referable to

some kind of Slgillaria. It is a remarkable fact that

though fruiting remains of LycopodiacecB abound at Can-

nelton, species of Lepidodendron are there comparatively

rare.

Habitat—Cannelton. Sent by I. P. Mansfield.

Lepidophyllum, Brgt.

Coal Mora,'' p. U^-

Lepidophyllum cultriforme, Sp. nov., PI. CYII, Figs.

13, CVIII, Fig. 2.

Sporanges large, quadrangular
,
oblong, sometimes short-

er, nearly square ; blades enlarged at base, long, acumi-

natefrom the middle ; medial nerve narrow.

This species is generally found in separate sporanges

with their blades still attached to them. The sporanges

vary from 10 to 15 m. m. long, being generally 7 m. m.

broad, flattened ; the blades, generally open near the base,

curved up from the middle, are 2 c. m. long and 5 m. m.

broad at the part where they pass out of the cone. I have

not seen any of the sporanges open, but some have the sur-

face marked with points or impressions of the spores un-

derneath.

The form, PL CYII, Figs. 13, 14, is slightly different.

The sporanges are narrower, not as distinctly quadrangular,

obtuse at both ends ; the blades are broader, generally

shorter, varying in length from \\ to 2 c. m. and being 3 m.

m. broad at the base.

Habitat—The first form is not rare at Cannelton ; the

50 P.
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last has been collected in numerous specimens in the sub-

conglomerate, Campbell's Ledge near Pittston, by Mr.

Lacoe.

Lepidophyllum fallax, Sp. nov., PI. CVII, Figs. ^, 5.

Size large ; blades linear or ohlong-lanceolate^ acute or

acuminate ; medial nerve broad ; sporanges comparatively

shorty narrowed to a blunt point.

The species is intermediate in its size and form between

L. acuminatum and L. lanceolatum. The blades average

5 c. ni. long and about 1 c. m. broad in the middle ; the

sporanges a little more than 1 c. m. long, are comparatively

longer than those of L. lanceolatum and shorter than of L.

acuminatum. Fig. 4 may represent a different species.

The blade is generally narrower, more linear, less acumi-

nate, the medial nerve is not half as thick, but the sporange

is of the same form and character.

Habitat—Specimen Fig. 4 is from Rhode Island anthra-

cite coal, that of Fig. 5 from Cannelton, Pa. Both are in

the collection of Mr. Lacoe as No. 892 and 892a.

Lepidophyllum Campbellianum, Sp. nov., PI. CVII^
Figs. 6, 7.

,
Blades of medium size, gradually enlarged from a nar-

row base to far above the middle, then rapidly acuminate;

sporanges small obconical, acute at base.

The blades are 5 to 6 c. m. long, 5 m. m. broad at the

point of union to the sporanges, gradually enlarged above

to below the apex, where they are 10 to 15 m. ni. broad,

and then rapidly narrowed to a sharp point or acumen. The
sx)oranges are only 5 to 6 m. m. long. The medial nerve is

comparatively thick, 2 to 3 m. m. at base.

Habitat—Subconglomerate, Campbell's Ledge, Pittston.

No. 658 of Lacoe' s collection.

Lepidophyllum gracile, Sp. nov., PI. CVII, Fig. 8.

Size small ; blade exactly narrowly lanceolate, sharply

pointed ; sporanges comparatively long, narrowed to a very

acute base.
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The blade, 2 c. m. long, is only 4 m. m. broad at the point

of union to the sporange, which is 6 m. m. long ; the nerve

is broad.

Habitat—Same as last above. No. 894, collection of R.

D. Lacoe.

Lepidopiiyllum minutum, Sp. nov.^ PI. CVII, Fig. 9.

Blade broad and shorty a little longer than broad^ 5 m.

m. long^ ^ m. m. broad at base or triangular^ blunt at the

apex, with a thick medial nerve.

The blade only has been seen. It is shorter than that of

L. bremfollum in "Geol. of Penna.," p. 876, PL XVII,
Fig. 6. But probably it is referable to the same species.

As the sporange is destroyed, identification is impossible.

Habitat—Archibald, Pa. No. 673 of Lacoe.

Lepidopiiyllum coriaceum, Bp. nov., PI. CVII, Fig. 10.

Blade oblong-lanceolate, acuminate, broader at and
above the base, of thick texture, polished, broadly nerved

and marked on each side of the costa by tioo thick inflated

stricB parallel to the borders^ passingfrom the upper part

of the blade and vanishing above the base ; sporange shorty

as broad as the blade at the point of union, constricted into

an acuminate base.

The blade, 12 m. m. broad at the base, nearly c. m.

long, is narrowed at the apex to a sharply apiculate po nt

;

the space between the striae is about equal to the width of

the costa, 2 m. m. ; the striae are not sharply defined, but

obtuse, the space between them being somewhat concave.

The sporange is 1 c. m. long.

Habitat—Cannelton, Penna., rare. No. 672 of Lacoe'

s

collection.

Lepidopiiyllum elegans, Sp. nov., PI. CVII, Fig. 11.

Blade short, slightly enlarged in joining the sporange,

contracted above the base, broader above the middle, then

tapering up to a sharp point ; sporange slightly contracted

and narrowed to an acuminate base.

The blade is 18 m. m. long, 7 m. m. broad above the point
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of connection to the sporange, and 1 c. m. at the middle
;

the sporange is 6 m. m. long and as broad, a little narrower

than the blade at the line of connection ; the costa is com-
paratively thick at the base of the blade.

Habitat—Brown colliery, Pittston. Lacoe, No. 737.

Lepidophyllum tumidum, Lesqx., PI. CVlI, Fig. 12.

" Coal Flora,'' p. 448.

The only remark to be made on the description given in

the Flora, 1. c, is that the blade is not acuminate but only

pointed, nor carinate by the thick midrib but tumescent

along it.

T^ENioPHYLLUM, Lesqx.

* Coal Flora;' p. Jfil.

I have nothing to add to the description of the genus, 1. c.

The description of the following species merely confirms the

supposed relation of the plants of this kind to the Lycopo-

diaceoe.

T^NIOPHYLLUM BREVIFOLIUM, Sp. TIOV., PI. CVIII, FigS.

3, 3a.

Leaves shorty closely appressed^flat by compression^ but

apparently tubular and hollow in their original state;

macrospores spread inflakes upon the surface along the

leaves., seemingly coming outfrom the leaves asfrom long

cylindrical sporanges containing them.

There are two fine specimens of this species. The leaves

are compressed one upon another, without s^^m metrical

order, short, about 3 c. m. long, 3 m. m. in diameter, linear,

narrowed into a blunt apex. The bundles of spores are ir-

regularly placed, some in small comi)act groups, others more
disseminated or spread along some leaves as if forced by
compression out of a tubular envelope or sporange. All

the spores are macrospores, 1 m. m. in diameter, as figured

f. 3a. The fragments show the plant in its whole length,

as an agglomeration of leaves compressed from the base

to the apex which is genrally broken. The texture, as
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seen at the surface is that of Tceniophyllum contextum^

Lesqx., ''Coal Flora/' p. 46i5, PL LXXXII, Figs. 2, 2a.

These plants may be the young shoots of the same species.

In the description of T. contextum, I remarked on the re-

lation of the plants to Isoetes. The relation is still more evi-

dent in these short plants. But the nature and the character

of the sporanges are as yet unexplained.

Habitat—Cannelton. No. 774 of Lacoe's collection.

Trochophyllum, Lesqx.

" Coal Flora,'' p. 63.

That generic name was used, 1. c, for the provisory de-

scription of vegetable remains which, in a too deficient state

of preservation, could not be definitively described, and
which, therefore, could not be affixed to their legitimate

place until their affinities had been demonstrated by the

discovery of better specimens.

The first of the two species placed in the genus Trocho-

phyllum, viz: T. clavatum, described 1. c, p. 65, PI. Ill,

Figs. 21-23a, has been recognized as representing half de-

stroyed fragments of strobiles of Sigillaria^ described here

below as SlglUariostrohus Laurencianus. Of the other

species, T. lineare, 1. c. p. 64, PL III, Figs. 24-251), I have

now received a large number of specimens which demon-
strate the affinities of the plant with the Lpcopodiacece.

Fragments of the same kind, though of different asj^ect,

having been described by Prof. Dawson under the name of

Ptilophiton, this last generic name should be admitted,

while that of Trocliophyllum^ for as far as it refers to the

plants I have described in it, has to be abandoned.

Ptilopiiyton, Daws.

Notes on Scottish Devonian Plants, 1878.

Branching plants ; branches bearing long slender leaves

in two or more ranks, giving them afeathered appearance;
venation circinate. (Dawson.)

This definition is limited to one species only of the genus,

which was then still imperfectly known. The numerous
specimens of different facies, mostly of the same type as
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that represented in Coal Flora, PL III, Fig. 24 -25^, which
have been discovered in Ohio, necessitate a moditication of

the primitive generic description, as follow :

Branches shorty apparently in loose tufts, mostly sim-

ple, generally erect or circinate lolien young ; racliis nar-

row, transversely tuberculate ; leaves or appendages dis-

tichous or in whorls, rigid, oblique, either very thin, fili-

form, or larger, linear, obtuse, rounded at base to their point

of attachment to a tubercle, vesicular and flattened; spo-

ranges disposed' upon the stems in the same way as the

leaves, but longer^ distinctly tubulose-triquetre ; either

empty or filled with macrospores.

Ptilophytom vaxuxemi, Dawson.
Quat. Journ. GeoL Soc. XVIII, p. SI4, PL XVII, Fig. 57.

Filicites, HaU, GeoL Rep. of New York, p. 273, Fig. 125 ; Vanux. Rep,

p. 175, Fig. 46. PLuynulina ptumaria, HaU, 1858.

Stem slender, simple, rarely forking; leaves pinnate,

contiguous, linear, a little more than 1 c. m. long, appa-

rently cylindrical and tubular, narrowed to the point of
attachment, oblique.

Habitat—Chemung group of New York, Hall.

I know this species only the figures and descriptions

of the authors.

Ptilophyto:m gracile.

Plumulina gracilis, Shumard.

Stems short, erect or circinate above ; rachis compara-

tively thick; leaves or appendages very thin, strict, con-

tiguous, filiform, oblique.

I cannot say positively that the specimens of Ohio repre-

sent the same species as that of Shumard, as I have not

had an opportunity of seeing its decription or figures. But
Hall in a Note on the genus Plumulina, "13th Rep. of

the State Museum of New York," April, 1879, remarks,

that regarding his species P. plumaria as the type of the

genus, he recognized that of Shumard as P. gracilis.

In my specimens, the leaves are as thin as fine hairs, not

discernible to the eyes, very close, oblique, parallel, 5 to 6
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m. m. long ; the rachis, however, is comparatively broad, 1

m. m. or as broad as is the small pinnae of the following

species.

Habitat—Found in a large boulder or ferruginous concre-

tion in beds of clay of the Waverly Sandstone near Rush-

ville, Ohio.

Ptilopiiytom lineare, Dawson.

Fossil plants of the Devonian and Upper Silurian of Canada TI, p. 12S,

Fig. 5, woodcut.

Trochophyllum lineare, Lesqx.^ Coal Flora,'' p. 64, PL III, Figs. S4,

25b.

Branches simple with a slender articulate and tubercu-

late rachis ; leaves either short and sniall^ or longer^ lin-

ear^ obtuse, rounded and narrowed at base to the point of

attachment upon the tubercles wh ich appear in close trans-

verse rows of three upon the upper flattened surface, flat,

or tumid and vesicular, black, coriaceous, irregularly

wrinkled on the surface by compression ; sporanges cylin-

drical-quadrate and tubular, empty or filled with macro-

spores.

The species is represented under divers aspects. 1st. In

very small flat thick or vesicular leaves 2 to 15 m. m. long,

1 to 3 m. m. broad, evidently of vegetable nature, as shown
by the coaly texture and black color. 2d. In long narrow

cylindrical leaves 1-2 m. m. broad, IJ to '2\ c. m. long, of

the same texture as those of the preceding group. 3d. In

cylindrical-quadrate tubular appendages, apparently spo-

ranges, containing large macrospores and showing a quad-

rangular transverse section. The rachis and the point of

attachment of all these leaves or sporanges are of the same
character.

I have been long time in doubt on the true nature of

those tubular appendages which I now consider as spo-

ranges. For though the matter embedding the fragments

of plants, a very hard concretion of ferruginous clay, bears

generally an abundance of large spores spread all around

the branches and the leaves, I was unable to distinctly see

the spores in the sporanges which are sometimes crushed

by compression. I have now two specimens which show
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groups of spores enclosed in the sporanges. They have
been carefully figured with the fragments of these remark-

able plants for future elucidation of their characters. They
evidence the nature of these organs as vegetable, and show
their relation to be with the LycopodiacecB. I am not yet

certain that the leaves are distichous. As they are at-

tached by a very slender base to the tubercles of the stems

and are apparently very brittle, the lateral ones only may
have been preserved, while those of the upper part were

broken and destroyed. The tuberculate scars are in rows

of six, apparently ; at least, three are exposed upon the

upper surface of the flattened racliis and therefore the

leaves appear to have been verticillate like the sj)oranges of

Slgillariostrohus Laurencianus^ which, upon some of the

specimens, are exj^osed to view by the deterioration of the

surface and appear flattened on both sides of the rachis.

The rachis, however, is marked with the scars of the points

of attachment upon its upper surface, very much like the

stems of P. lineare. This is clearly seen in comparing in

"Coal Flora," Pi. Ill, Figs. 21-23^^ with Figs. 24-25^, the

first being an axis of Sigillariostrohus^ the second, the

rachis of P. lineare.

The relation of these plants to vegetables of the present

epoch is unknown. They were apparently living in low

marine water; for to their stems, even to the leaves, are

sometimes attached small bud-like protuberances appearing

like very small shells or their eggs. These are considered

by Hall and Dawson as small brachiopods.

Habitat—Near Rushville, Ohio, in the same boulder and

in numerous specimens with only two of the preceding

species. All the specimens are preserved in Mr. Lacoe's

cabinet.

SlGILLARIE^.

" Coal Fiord" 2, p. 466,

Nothing more positive is known at the present time on

the relation of the Sigillariece.^ either to the Lycopodiacece

as cryptogamous plants, or to the Cycadece as Gymnos-
perms, than when the first part of the Coal Flora was pub-
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lished. That question is now reconsidered by two cele-

brated anatomists and physiologists, Professor M. B.

Renal t, of the Museum of Natural History of Paris, who
has admitted Brongniart's views, relating the SlgiUariece to

the Cycadece^ and Professor W. C. Williamson, of Man-
chester, who sustains the contrary opinion. In the contro-

versy which has been extremely interesting to phytopale-

ontologists, both authors have produced, in support of their

ideas, remarkable works on the texture of Siglllaria and
Lepidodendron ; nevertheless, the question remains unde-

cided or just at the same point as it was when first consid-

ered by Brongniart. The little I have said on the subject,

Coal Flora, 1. c, is sufficient to show why 1 am disposed

to admit the relation of Siglllaria to Lejndodendron, and
I should not come again to the subject if I had not recently

obtained some new evidence in favor of that opinion. That

is explained in the description of the two following species

of Siglllaria^ one only of which is new. To my regret, the

specimens have been obtained too late to be figured in this

volume.

SiGiLLARiA, Brgt,

Coal Flora,'' p. 467.

SiGILLARIA MOIS-OSTIGMA, LesqX.

** Goal Flora,'' p. 468, PI. LXXIIl, Figs. 3-6.

The new specimen represents a fragment of stem or branch

with the cortex marked with the areoles and the regular

rugosity of surface of Siglllaria monostlgma^ and part of

an ear or strobile, Slglllarlostrohus, referable to the same
species by its association and its position partly under the

branch upon the same fragment of shale.

The branch, 2^ c. m. broad, has still some leaves attached

to the scars. The areoles are closer than on the specimen

PL LXXIIT, Fig. 3, only 4 to 5 m. m. distant ; but they

are of the same size and form, marked by a single central

vascular scar, and the surface between the areoles is striate

in the same way by lines tending obliquely and in opposite

direction toward the scars. The leaves of the species,
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which I had not seen before, are somewhat broad, 3 m. m.

in diameter, slightly keeled in the middle, on the lower

face, by a thick medial nerve, which is concave on the up-

per. There is. also, between the medial nerve and the

borders a thin veinlet distinct here and there npon the

leaves, none of which are preserved whole. The strobile,

partly covered by the stem, is long and linear, 2 c. m. broad,

flattened, covered with imbricate enlarged rhomboidal scales,

tumid at base and closely appressed. There are still two

other detached fragments of the same species, if not of the

same strobile, both linear, each 8 to 9 c. m. long. One is

covered the half of its length by the imbricated scales

which, destroyed on the other half, leave exposed to view

the sporanges attached in horizontal rows to an axis, 3 to 4

m. m. broad. The sporanges are nearly at right angles, ob-

long, vesicular and flattened by compression, 5 to 6 m. m.

long, 2 m. m. broad. The third specimen is. by the destruc-

tion of its covering of scales and part of the sporanges,

open its whole length. In the lower part, the sporanges

have been already detached, but the sporangiophores are

still in place, fixed at right angles to the rachis. like filaments

very narrow toward the base, enlarged or clavate outward,

indeed, exactly of the same form and in the same position

as what I considered to be the leaves of TrocliopTn/Uuiii

davatunu "Coal Flora." p. 65. PI. III. Fig. 21. As the

scars of the points of attachment of these sporangioj^hbres

are also of the same nature and in the same position as in

Fig. 22 and 23, 1. c. these as yet problematic remains, provi-

sionally placed in the genus TrocTiopliyUum. are now re-

cognized as fragments of cones of Sigillariostrohus whose

sporanges have been detached by maceration, the sporangio-

phores being still partly left in place, but often already

partly broken, as seen Fig. 21. 1. c.

These spikes, which may be named SirfiJlariostrohus

Laurenciamis^ though very different from any kind of

Lepidostrobus, have the same essential conformation, viz:

sporanges about of the same form, attached in horizontal

rows to a vertical axis, supported by persistent sporangio-

phores with lanceolate scales, turned up and imbricate.
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Hence, if Sigillaria monosUgma should be considered a

true species of this genus, the relation of the Sigillariece

to the Lycopodiacece would be proved. This relation, how-

ever, is contested in regard to the few species which, like

S. monosUgma^ have only one vascular scar marked upon
the areoles. But the question may be more clearly ex-

amined after the description of the following.

Hahitat—The fragments described above, No. 464 and
464a of Lacoe's collection, have all been found near Law-
rence, Kansas, in a bed of soft sandstone of the Carbon-

iferous.

Sigillaria Grand' Euryi, 8p. nox.

i^wpercortical areoles not distant^ rJiomhoidal^ constricted'

and. acute at both sides, rounded at the upper and lower

border, symmetrical, convex, traversed from one side to

the other by an inflated line marked in the middle by a
single round vascular scar ; surface between the scars

smooth; decorticated surface also smooth, the outlines of
the leaf-scars being totally effaced, and the vascular scar

only marked by a very distinct small oval concave areole.

The species closely resembles monostigma, from which
it differs by the less distant scars, only 2 m. m. from each

other, the space between them smooth, the leaf scars tumid,

somewhat larger, transversely crossed by a narrow ridge or

terete line, and the shape of the subcortical areoles repre-

sented by small oval scars concave inside. The specimen

has the leaves still attached to the areoles, some of them
at least. They are somewhat enlarged at and toward the

base, 3 to 4 m. m. broad at their point of attachment grad-

ually narrower to 2 m. m. up to the apex or in their whole
preserved length, the longest measuring 12 c. m. The me-

dial nerve is broad, enlarging like the leaves toward the

base, where generally one thin vein is seen on both sides of

the medial one. The surface is opaque.

The specimen which is large shows the cortical surface

with the leaves spreading along it upon the left side, either

separately or by a few together or crowded into a compact

flattened mass ; while on the other side, along the cortical
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part and bordering it, there is a well preserved axis of

Artisia which seems to have been the pith of the trunk
or branch whose bark or cellular substance is flatreued

along it. The connection of the two parts is not ascertain-

able but appears as distinct as that of the leaves to the

scars toward which they are directed, though most of them
have been detached. As it is well known, those Artisia

have been considered by Corda as the central axis of Lepi-

dophloios, and by more recent authors, as that of Cordaites^

also. Hence, the connection of that axis to a stem of Sigil-

laria would relate the species to Lepidophloios or to the

Lycopodiacece^ as nothing in the appreciable character of

the vegetable fragment has any kind of analogy to Cor-

daites.

This relation is admitted by Grand' Eury, but only for

the species of Sigillaria^ which, like the two described here,

have the vascular scar marked by a single round point.

But that author does not consider them as true Sigillaria,

and sex^arates them in a peculiar genus under the name of

Pseudo-Sigillaria^ a genus which he places as intermediate

between the Lejoidodendrece and the Sigillariece. He re-

marks that the affinity to the LepidodendrecB is especially

evident in the decurrence of the subcortical scars forming

longitudinal marks, either splits or lineal fusiform tuber-

cles, while in Sigillaria the subcortical scars are not elong-

ated b}^ decurrence, but flattened, even depressed. In the

two species of Sigillaria described above, the first, accord-

ing to the remark of Grand' Eury should be referable to

the Lepidodendrecd on account of its elongated tubercles

and splits, as seen PI. LXIII, Figs. 5 and 6 ; while the

second should go to the Sigillariece in consideration of its

small oval depressed or concave subcortical scars. The
character of the form of the subcorticated leaf-scars can-

not, therefore, be considered as indicating the relation to

the LepidodendrecB or to the SigillariecB.

Considering the question on another point of view, it is

evident that the spikes or strobiles found with Sigillaria

monostigma are of the same character as those figured by

Goldenberg, "Fl. Sarrjep. foss.," PI. IV, Fig. 3, and PI. X,
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Fig. 2, and if, as the author thinks, these spikes are the

fructifications of Slgillaria^ the reference of Sigillaria to

the LycopodiacecB is a matter of course. But on this sub-

ject again. Grand' Eury says, 1. c.'p. 159, that the spikes

which he has found attached distinctly to stems of Sigilla-

ria differ perhaps entirely from those considered by Gol-

denberg as the fructifications of Sigillaria. In confirma-

tion of that, he represents 1. c. PI. XIY, Pig. 4, a long

spike, curved at base, with close verticils of leaves open at

their base, then curved upward and loosely imbricate, some-

what like the ears represented PL LXXXIX, Figs. 1, 2,

organs which I have always considered as related to the

CalamariecB like the other species of Calamostachys and

Volkmannia, but which the French author would be dis-

posed to admit as fruiting organs of Sigillariece.

According to the views which I have had until now on
the relation of Sigillaria and Lepidodendron and on the

characters of the divers organs pertaining to species of this

genus, I can but admit, from the nature of the two species

considered above : 1st. That S. monosiigma^ by its fruit-

ing Sigillariostrobns has its relation to the LycopodiacecB.

2nd. That also S. Orand^ JEuryi^ with an Arlisia for the

pith of its stem is related to the Lejpidopliloios and there-

fore also to the LycopodiacecB. 3d. That about the refer-

ence of these two species to the genus Sigillaria, it may be

contested as it has been by Grand' Eury ; but judging from
the characters appreciable to the sight, the internal structure

being unknown, they cannot be admitted in the genus

Lepidodendron, and their place and affinities are with Sig-

illaria.

Habitat—Cannelton. Lacoe, No. 735.

Sigillaria Brardii, Brgt.

" Coal Flora,'' p. 477.

A splendid specimen of that species sent to me for ex-

amination by Mr. Sam. Huston, of Richmond, Ohio, shows
a peculiar character not as yet remarked upon any other

American specimens of the genus. It is a young trunk 36

c. m. long, with a circumference of 23 c. m. at base, 20 c.
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m. at the broken top, transversely marked with four in-

flated circles or knots resembling articulations, at nearly-

equal distances from each other, the lowest internode being

10 c. m., the middle 9^, the upper 9 long. The internodes

are largest at their base or nearest the articulations. The
lowest, 23 c. m. in diameter above the 1st articulation, is

22|- c. m. under the 2nd ; the middle, 23 c. m. above the

2nd arti(;ulation is nearly the same under the 3rd ; the 3rd

articulation has a diameter of 24 c. m. and 22^ c. m. above,

it is 20f under the 4th. There is, therefore, a slow and
gradual diminution of the diametral size of the articula-

tions, from the lower to the upper one which is more ab-

ruptly inflated, and a gradual diminution of the stem in

its whole length from 23 c. m. at base to 20 c. m. at the

upper part. The stem is somewhat compressed or oval,

being 9 c. m. in diameter in one direction, and 4|^ in the

other. The scars, which are in spiral order, as in all the

species of the group, are less distinct and their direction

is changed and irregular at the articulations, though quite

regular in the internodes.

This peculiar inflation of the stem at irregular intervals

and the irregularity of the leaf scars upon the knots can

result only from an annual growth which, becoming gradu-

ally less active upward, as seen from the diminution of the

diameter above tlie articulations, is increased in diameter

upon the knots where the vegetation has stopped during a

certain lenth of time, to begin again under more favorable

circumstances, in the same way as we see it upon the young
trunks or the branches of pines. The same process is re-

marked upon other stems of Sigillaria, like that of S. inam-

illaris, described "Coal Flora," p. 484, PI. LXXIL Pis'.

5, where the period of rest or interruption in the vegetation

is indicated by the presence of adventive, undeveloped

buds of leaves.

Habitat—The location of the specimen is indicated by

Mr. Huston as being about 50 feet below the Crinoidal lime-

stone of Ohio.



SIGILLARIA. P. 799

SiGiLLARiA MAMiLLARis, Brgt. PI. CVIII, Fig. 6.

Lesqx. Coal Flora,'' p. 483, PL LXXIl, Figs. 5, 6.

The specimen figured is in a perfect state of preservation

and clearly shows the variability of the species, first in the

more or less distant space between the areoles and then in

the gradual modification of their shape. The figured frag-

ment is 14 c. m. long. The costae are plano-convex, 6 to 7

m. m. broad, with narrow undulate furrows ; the areoles at

the base of the fragment are 5 m. m. distant, while in the

upper part the space between them is not more than 1 m.

m. Toward the base the areoles are oval, truncate above,

rounded downwards and very obtuse at base, 6 m. m. long,

3 m. m. broad in the lower part, while becoming gradually

shorter and more distinctly angular, the upper ones are

regularly hexagonal, 3 to SJ- m. m. broad and as long. The
corticated surface preserves the same characters in all the

forms of this species.

Habitat—Large specimens have been procured by Super-

intendent Roy from the coal mines of Butchel, Ohio, for

the cabinet of Mr. R. D. Lacoe.

SiGILLARIA PYRIFORMIS, Brgt.

stem costate ; costce 8-10 m. m. broad ; furrows obtuse^

sinuous^ distinct ; cortex striate lengthwise^ traversed by
an arcuate transversal line above the scars, and by two

vertical lines or sometimes transverse lorinTdes under
them; areoles not distant, discoid, oblong, obtuse, enlarged

in the lower part, subpyriform; "vascular scars 3, placed
in the upper part of the areoles, the middle small, puncti-

form, the lateral arcuate.

The specimen representing this species has the costae8 m.

m. broad, the furrows slightly undulate, the areoles ovate,

pyriform, slightly emarginate at top, 9 m. m. long, 6 m. m.

broad toward the base, where the lower border forms a short

narrow ridge passing obliquely from base of the areoles to

the farrows. The vascular scars are placed quite near the

upper border ; the distance between them is equal to their

length ; their form is somewhat like that of 8. Lescurii.,

"Coal Flora," PL LXXII, Fig. 8, but there is a marked



800 P. KEPORT OF PROGRESS. LEO LESQUERETJX.

difference in the narrower sinuous costae, the comparatively

longer and narrower areoles only slightly enlarged below

the middle.

Habitat—The specimen described is No. 1312 of the Na-
tional Museum. Its locality is not indicated. Another
specimen less distinct, No. 901 of Lacoe's collection, from
Plymouth, Penna., F vein, also represents the species.

SiGiLLARiA Leverettii, Bp. nov.^ PI. CVIII, Figs.

Stem COstate ; costoe sinuous, transversely rugose, 2 c.

m. broad ; separated in the young stems by narrow deep

furrows 1 or '2 m. m. , in old stems, distantly separated

by a very coarsely rugose bark, covering aflat irregularly

striate surface, sometimes passing above the ribs and cov-

ering their areoles which are 2 to 2^ c. m. distant verti-

cally. These are broadly rhomboidal in outline, acute at

the apex and the angles, truncate or obtuse at base, with

three vascular scars, the central punctiform, traversed by
a horizontal line, the lateral semi-lunar.

This beautiful species, without analogy to any other de-

scribed, shows two different aspects in the specimens figured,

differences evidently resulting from the position of the

fragments of bark upon the trunk. In Fig. 4, the costse

are distant, separated by a layer of thick bark very coarse-

ly striated and undulate lengthwise, and the areoles, of

which the lower part is obliterated, are broadlj^, regularly

rhomboidal, the upper lines, joined in an obtuse angle at

the top passing down to the lower in rounding at the sides.

The vascular scars are indicated by two large lateral semi-

lunar appendages inflated at base, joined at the apex by a

deep horizontal line ; the base of the areoles is truncate and
joined to a semi-globular appendage. In Fig. 5, the areoles

are more distinctly preserved and formed of an upper rhom-

boidal scar of which the upper lines are joined in the middle

into a short acute point, the lower abruptly turning toward

the vascular scars, while the areoles are prolonged downward
into a broad obtuse base, enclosing the vascular scars in the

middle. The ribs between the areoles are more or less

deeply transversely rugose, the wrinkles being thin and

close, interspersed with some more distant, thick ones.
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Habitat—Des Moines county, Iowa, communicated by
Frank Leverett in good specimens now in the collection of

Mr. R. D. Lacoe, No. 480.

SiGiLLARiA WiLLiAMSii, Lesqx., PI. CVII^ Fig. 15,

" Coal Flora,''' p. 488.

To the description of the species, 1. c, I have merely to

add : that the cortical surface is regularly striate and that,

with a magnifier, the strise are indistinctly perceived through

the concave surface of the ribs. The furrows are about 2

m. m. deep, 1 m. m. wide at the concave bottom ; the leaf-

scars are not as angularly notched as marked upon the

figure ; the subcortical scars are obscurely oval, centrally

marked by a round or oblong mamilla.

DiDYMOPHYLLUM (Sigillaria) OwEifii, Lesqx.^ PI.

XCII, Fig. 11.

Coal Flora,'' p. 507, PL LXXIV, Figs. 10-lOb.

The trunk described under this name is here represented

exactly with the measurements of its different parts. The
circumference of the trunk, near the base, is 1, 12 m.; the

preserved standing portion 70 c. m. high, above the roots

which abruptly curve to an horizontal direction in 6 or 7

primary branches 12 to 24 c. m. in diameter. They are

first forked at 20 to 80 c. m. from their point of divergence

from the trunk and measure at their ends, where they are

broken, 3 to 8 c. m. in diameter. The representation of the

roots in "Coal Flora," 1. c, was not made from exact mea-

surements ; these procured for me a long time ago (1861)

by the kindness of Mr. John Chappells Smith, of New Har-

mony, having been for a long time missing. As the speci-

men has been lost in the destruction by fire of the Museum
of the Indiana University, that copy is worth to be pre-

served to Paleontology. The leaf-scars are represented

first in a reduced measure, proportionally to that of the

stems. Fig. 1, la, show them, natural size
;

Fig. en-

larged
;
Fig. c, represents the scars nearly at the origin of

the roots
;
Fig. the scars upon the roots.

51 P.
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CORDAITEiE.
" Coal Flora,'' p. 525.

CoRDAiTES, Ung.

" Coal Flora,'' p. 527.

To what has been already published on the plants of this

group, in ''Coal Flora," 1. c, I can add only the descrip-

tions of a few species of fruits and flowers recently found

and as yet unknown.

CoRDAiANTHUs, Grd'Ey.

Lesqx. " Coal Flora," p. 544.

CORDAIANTHUS FLEXUOSUS, Sp. ?10V., PI. CIX, Fig. 2.

Raceme simple, long and slender.^ flexuous ; nutlets or

flowers round, oi:al^ 5 m. m. long, closely inmlucrate by

oblong obtuse scales apparently attached to the base of the

nutlets in a single roio, not longer than the nutlets and
coxiering them like a sepaloid involucre.

The raceme is about 17 c. m. long ; the buds or ovules op-

posite. 1 c. m. distant, gradually a little nearer to each other

toward the apex, the rigid bracts being at right angles to

the narrow rachis.

Habitat—CampbelPs ledge, near Pittston. Cabinet of

Mr. R. D. Lacoe, ^o. 846.

CoRDAiANTHUS SPICATUS, Sp. nov.^ PI. CIX, Fig. 1.

Involucrate nutlets^ distichous, or suhalternateJy placed

onboth sides of a thick rigid, thinly striate stem or rachis,

in the axis of linear intolucral leaves nearly as long as the

nutlets and indistinct.

The seeds are 1 c. m. long, not half as broad, ovate, acute,

convex and somewhat carinate in the middle ; the involucres

are composed of imbricate narrowly lanceolate or acuminate

scales apparently embracing the ovules from the base and
covering them ; the stem is 5 m. m. broad, the ovules 8 m.

m. distant, forming a fragment of spike 15 m. m. long.

This species resembles Botryoconus femlna^ Grd'Ey.,
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'^Fl. Carbon,'^ p. 279, PI. XXXIII, Fig. 1, so much, indeed,

that at first sight I was disposed to consider it as identical.

But the species of Grand' Eury represents small strobiles,

formed of imbricated concave scales, covering each a very

small seed axillary placed on their lower side, while the in-

volucrate seeds of this species are true ovules, with a smooth

very convex surface, not flattened by compression as would
be a strobile composed of scales. The name of Botryoconus

is therefore not applicable to this kind of fructification, that

genus being proposed by Goeppert for branches bearing

spikes composed of imbricated scales, like the Antliollthes

of authors. The seeds of this species are smaller than those

wiiich have generally been described as Cordaicarpus^ but

not smaller than those figured by Grd' Ey. as C. congruens

''Fl. Carb., PI. XXVI, Fig. 21 ; seeds which like those of

Fig. 1, 1. c, are somewhat carina te on the back. The rela-

tion is also marked with the fragment of a spike in New-
berry, ''Geol. Rep. of Ohio, Paieont." 1, PI XLI, Fig. 2,

described p. 41 as AnthoUthes. The seeds of this last spike

are oval, hard nutlets, enclosed at base in large short scales,

in the same manner as in our Fig. 1, the difference being

merely in the size and shape of the nutlets and of the scales.

This and the following species are referable to the group
Cordaianthus haccifer, Grd.'Ey.

Habitat—CampbelFs Ledge, Pittston, No. 940 of Lacoe's

collection.

Cordaianthus kugosus, 8p. nov.

Stem large, distinctly transversely rugose ; nutlets close^

sid)()pposite. distichous, oval or ohlong, obtuse, short pedi-

cellate, axillary and involucrate ; lower bracts linear-lan-

ceolate, twice as long as the ovules, involucre indistinct^

apparently composed, of basilar imbricate short lanceolate

scales.

The ovules, as seen separated upon the stone and free of

their involucre, are 4 m. m. long and two broad, the pedicel

is short, i m. m. The species is also somewhat like the

AnthoUthes of Newby., 1. c, PI. XLI, Fig. 2, already men-
tioned above, differing by the ovules longer and narrower,
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the indistinct involucre seemingly absent and the stem
transversely rugose.

To this species I refer as a variety a stem of the same
character as the preceding but lineate lengthwise, and
rough-piinctulate, the points looking like scars of short

hairs, the ovules being slightly longer and the involucre

also indistinct.

Habitat—The first specimen No. 929 of Lacoe's cabinet is

from Shamokin, Pa ; the second. No. 943 of the same col-

lection, is upon a nodule of Mazon creek.

CORDAIOARPUS, Gfd ' Ey.
Lesqx., '^Coal Flora,'' p. 549.

CoRDAiCARPUS GuTBiERi, Grd^ El/., PI. CIX, Fig. 3.

Lesqx., ''Coal Flora,'' p. 549, PI. LXXXIII, Figs. 8-11.

The specimen represented Fig. 3 is the best preserved one

found among a very large number of seeds of the same kind

which have been abundantly collected at Cannelton. The
fruits are generally obliterated in their form by compres-

sion.

CoRDAiOARPUS cosTATUS, Lesqx., PI. CIX, Fig. i.

Cordaites costatus, Lesqx., ''Coal Flora," p. 540, PI. LXXXVI, Figs

1 and 2.

The seed Fig. 4 is in a better state of preservation than

that published attached to the stem 1. c. The central

nucleus is exactly oval, and the surface convex, surrounded

by an inflated, sometimes half round, border. The specific

name is that of the Cordaites to wliich it was found at-

tached, whose stem is remarkable by the prominent bolsters,

impressions of the base of fruits and leaves by which old

stems have become marked by distinct costse. The fruit is

figured overturned.

Habitat—Very common at Cannelton, also found at Lor-

berr}^ Junction, Schuylkill county, and at Everhart Creek,

near Pittston, Pennsylvania. No. 984 of Lacoe's collection.

CoRDAiCARPUS ciNCTUs, 8p. uov., PI. CIX, Flgs, 5, 6

Seeds exactly round, quite flat, attached to a slender,

flexuous narrow racliis, bordered all around by a narrow

rim ; surface smooth.^ rather polished.
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The stem 2i m. m. broad, bears 2 pairs of seeds 1^ c. m.

in diameter, exactly circular, attached by a slightly inflated

narrow border and snbopposite. A separate seed. Fig. 6,

has tho same character. The broken part, seen at its upper
border, seems to have been lacerated at the point of attach-

ment.

The seed is referable to the genus Cyclocarpus-^ Gcepp.,

which has been united by Grd 'Ey. to Cordaicarpus and
by Schimper to Cardlocarpus. All the seeds of a character

similar to the one described above are apparently fructifi-

cations of Cordaites. Even many specimens of Cordai-

carpus Guthierl are nearly round seeds, as seen, "Coal
Flora," PI. LXXXIII, Figs. 10-11.

Habitat—Found in digging down a bed of shale for a

cellar; horizon of Coal E, Pittston, Pennsylvania. The
specimen Fig. 1 is No. 939 of Lacoe's cabinet.

Cordaicarpus stabilis, Bp. nov.

Seeds smaller than those of the preceding species^ 8 m.

m. in diameter^ with exactly the same roundfonn^ the bor-

der narrower^ less distinct^ the surface smooth.

These seeds are very numerous in the shale of the Ar-

kansas sub-carboniferous coal, mixed with C. ovatus. All

the specimens show the same form and the same size.

Habitat—Male's coal, Arkansas, F. L. Harvey.

Cordaicarpus lineatus, Sp. nov.^ PI. CXI, Fig. 16.

Nucleus exactly cordiform thinly striate lengthwise.

This seed, apparently a detached nucleus, seems refer-

able to this genus. It is li c. m. long 12 m. m. broad in

the widest part toward the base. It is comparable to the

nucleus of the seed of Jordania bignonioides, Fiedler,

"Foss," Fruits, PI. XXYIII, Figs. 37, 44, but still more to

Grd'Ey., Cordaicarpus major, "Fl. Carb.," p. 235, PI.

XXVI, Fig. 16, from which it differs merely by the more
deeply cordate and more slender form of the seed with its

surface thinly striate.

Habitat—Cannelton, Pa., No. 893 in Lacoe's collection.
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Cardiocarpus, Brgt.

Lesqx., ^^Coal Flora,'' p. 561.

The definition given in Coal Flora" should be modiiied

as follows :

Seeds of various shape^ composed of a compressed, gen-

erally cordiform or oval, acute or acuminate nucleus sur-

rounded hy aflattened fibrous border or a membranaceous
wing and often narrowed at base into a short pedicel or

acute appendage.

This modification is forced by the discovery of a number
of seeds appearing pedicellate at the base, by the elonga-

tion and contraction of the wing, as in PL CIX, Figs. 13 to

15. In his description of tlie genus, Brongniart says of the

nucleus, that it is short-pedicellate at the emarginate base.

The prolongation of the nucleus into the narrowing part of

the wing may be observable by anatomical section of silici-

fied seeds ; but I have only seen it upon Figs. 13-17 of the

same plate and always narrowed, acuminate, ending into the

border of the wing or above its base. In some other seeds,

as in Figs. 9, 11, 15, this so-called pedicel is represented by
a mere round small tubercle and the wing is not prolonged

downward ; while still in others, the wing is prolonged into

what seems to be a pedicel, and the base of the nucleus

remains rounded or emarginate as in many of the figures of

PI. ex. These different variations which are not often per-

ceivable upon comi')ressed specimens have forced me to

preserve in this genus a number of seeds described as Sani-

arapsis by authors, or under different names by Brongniart,

these last from the characters of the inner structure.

Cardiocarpus dilatatus, Sp, nov., PI. CX. Fig. 2.

Nucleus comparatively small^ broadly ovate or subreni-

form., sharply pointed., bordered all around by a narrow^

convex., and continuous loing^ enlarged on the sides, com-

paratively very broad, emarginate at the base, rounded
and, narrowed in curving to the point of the nucleus.

The nucleus is 10 m. m. vertically, 15 m. m. in horizontal

diameter, without the border which is 1 m. m. broad. As
seen from the cavity left around the nucleus, the specimen
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being an imi)ression, the border was thick or highly convex.

The wing is in the middle, 1 c. m. in diameter, narrowed to

2 m. m. at the emarginate base and also at the apex, where

it curves abruptly to the top of the nucleus, the point of

junction of the wing being there also 2 m. m. broad. This

beautiful seed is remarkably similar to C. Bailey Daws.,

'•Geol. Survey of Canada, fossil plants," p. 60, PI. XIX,
Fig. 219, from which it differs by the much larger nucleus

with a distinct narrow rim sejjarating it from the wing.

Habitat—Sub-carboniferous measures. Arkansas and
Campbell's Ledge, near Pittston, Pa. l^o. 961 in Lacoe's

collection.

Cakdiocakpus patens, Sp. no-o., PI. (7X, Fig. 3.

Nucleus nearly round or emarginate at base, there

marked with a short round tubercle ; wing narrow^ con-

verging and narrowed, at the base., which is destroyed^

broadly emarginate at top to a little above the border of the

nucleus.

The central seed is 14 m. m. in diameter, round, not

acuminate nor acute at the apex ; the wing broken at base

is 3 m. m. wide, joined at the apex by 1 m. m. only .of its

diameter and traversed by a thick line slightly enlarged

on the lower part, passing up from the middle of the nucleus

(the nucelle), to the micropile. The inner part of the

nucleus is marked by two arched lines diverging from above

the nucelle and parallel to the borders, forming like a

double testa, as seen in the seed described by Brongniart,

Graines foss., ''Ann. des Sci. nat. 5® Ser. Bot.," Yol. 20, p.

14, PI. 21, Figs. 12-13, as Diplotesta.

Habitat—Arkansas Coal measures. F. L. Harvey.

Cakdiocakpus speciosus, 8p. nov., PI. CX, Fig. 1.

Omle large^ ovate, acute., deeply cordate or emarginate at

base., surrounded by a broad margin or wing^ parallel to

the borders and, continuous.

The nucleus is 5 c. m. long, 3 broad in the middle ; the

wing, flat and smooth, is 1 c. m. in the middle, narrowed to

5 m. m. at the apex. It is partly destroyed on one side and
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at base, but appears to have been continued, as it is larger

at the base than in the middle of the seed.

I consider this seed to be closely related to that described
" Coal Flora," p. 593, PL LXXXV, Fig. 16, under the name
of CarpolUJies hifldus^ Lesqx., if not the same species.

The name of C. hijidus, as originally described "Geol. of

Penna.," p. 877, PI. 17, Fig. 10, cannot be preserved, as it

was given to a very poor specimen of an undeveloped or

crushed fruit, apparently a nucleus, split at the apex by
compression and whose relation is very uncertain.

Habitat—Cannelton, Pa. I. F. Mansfield.

Cardiocarpus Harveyi, Sp. nov.. PI. CIX, Figs. ^3.

Fruit large., oval in outline; nucleus oval^ slightly

emarginate at base, narroioed at the apex and bordering

the micropyle ; wingflat ^
broad., deeply emarginate at top

into two pointed, erect horn-like divisions.

The nucleus of the best preserved of these fruits is 2|- c.

m. broad, c. m. long to the base of the notch. The bor-

ders are 9 to 10 m. m. broad, quite fiat, smooth, while the

central part or the nucleus is irregularly verucose on the

surface. Fig. 23 differs by the nucleus narrower, obtuse at

both ends and the wing not emarginate at base. The differ-

ence is probably caused by the degree of maceration and
the angle of compression.

Habitat—Arkansas Coal measures, sub-conglomerate.

Prof. F. L. Harvey, Tracy, Tennessee. No. 299 of Lacoe's

collection.

Cardiocarpus lot^gicollis, 8p. nov., PI. CIX, Figs. ^5.

Seeds large, bottle-shaped ; nut large, oval or omte,

rounded or truncate at base, smooth or rugose on the sur-

face, prolonged above into a long necJc or micropyle ; mar-

gin broad, continuous and enlarged at base., ascending

upward along the neck and. bordering it.

The nucleus is 22 m. m. broad, 4 c. m. long to the base

of the neck ; the wing, 5 m. m. broad, is quite Hat and
smooth, somewhat enlarged at the base (broken), narrower



CARDIOCARPUS. P. 809

along the neck, where it measures only IJ to 2 m. m. This

seed does not belong to this genus, but its affinity is unknown
to me and I describe it here on account of the broad margin

bordering the nucleus, by which it is at least related to the

last species. A longitudinal section of a seed, on which

Brongniart has established his genus Tripterospermum,

"Gr. foss,'^ p. 19, PL 22, Fig. 6, is much -like the seed

described above. But Tripterospermum^ says the author,

has the general form of a Trlgonocarpus and the nucleus

without the testa would have the same character ; but the

testa is very thick and prolonged into three projecting

wings. Nothing on these seeds indicates such a kind of

division ; the projecting wings or ribs like those of Tri-

gonocarpus being generally more or less observable, even

upon flattened seeds, as, for example, those of PI. CIX,

Figs. 19-21.

Habitat—Sub-conglomerate measures of Tennessee. No.
798* and 798^ of Lacoe's collection.

Cardiocarptjs pachytesta, Lesqx.^ PI. CIX^ Figs. 13-15.

" Coal Flora,'' p. 565.

The description in "Flora" is given from less perfect

specimens. The nucleus is rarely round, more generally

ovate, even narrowly ovate-acuminate, and from its base it

is continued downward into a narrowly lanceolate acumi-

nate appendage or axis of a pedicel, the borders or wing
being also prolonged downward to the point of attachment.

Habitat—Campbell's Ledge, near Pittston, Sub-conglom-

erate. No. 293 of Mr. Lacoe's cabinet.

Cakdiocarpus elongatus, Newhy., PI. CIX^ Figs 16-17.

" Goal Flora,'' p. 567, PL LXXXV, Fig. 4I.

As for the preceding species, better specimens have been

obtained since the flrst description. These show. Fig. 16

the basilar appendage of the nucleus, the prolongation of

the border being destroyed, and, Fig. 17 both the apx)en-

dage and the pedicel. In this last figure the top of the

wing is slightly notched ; but I do not consider that as a
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specific character. The same difference is observed in a

number of specimens of a closely allied species, Cardio-

carjms cornutus^ Daws., "Geol. Survey of Canada, fossil

pdants," PI. XIX, Figs. 14, 15, some of which have the bor-

der joined at the apex, while others are deeply emarginate

and acuminate, the divisions being either diverging or con-

nivent at apex.

Habitat—Campbell' s Ledge, Pittston. No. 271 of Lacoe's

collection.

Cardiocarpus mamillatus, ? Lesqx., PI. CIX^ Fig. 7.

« Coal Mora,'' p. 571, PI. LXXXV, Figs. S2-38a.

From a number of well preserved specimens obtained at

different localities, it has become evident that Figs. 32 and
33 of Coal Flora," 1. c, do not represent the same species,

as I supposed it, Fig. 32 being a Cardiocarpus, seen with its

testa or border partly preserved, as in PI. CIX, Fig. 7,

while Fig. 33 is referable to Rliabdocarpus^ this being

always found without any border or testa.

Hahitat—The specimen fignred, PI. CIX, was sent from

Arkansas subconglomerate coal by Prof. F. L. Harvey, a

different stage of the Carboniferous from that where Rhab-
docarpus mamillatus has been obtained.

Cardiocarpus ovalis, >S^. nov., PI. CIX^ Figs. 8, 9.

Seeds small^ nucleus oval or ovate^ blunt at apex or ob-

tuse ; border continuous, a little narrower at base^ emargi-

nate at apex into a minute semilunar notch.

The nucleus Fig. 8 is 10 to 12 m. m. long, 8 m. broad

below^ the middle, truncate or slightly emarginate at base
;

the ring. Fig. 9, is 1^- m. m. broad towards the base, 2^ m.

m. at the apex. The point of attachment of the x)edicel or

appendage is marked by a round depression at the base

of the nucleus. The species is allied to the following.

Habitat—Coal measures of Arkansas. F. L. Harvey.

Cardiocarpus coNGLOBATUs,>Sp. nov.^Pl. CIX, Figs. 10^11.

Differs from the i)receding merely by the exactly round

shape of the nucleus and the borders nearly of equal width
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all around. The apicial notch is not semilunar but rec-

tangular, also very small. In both these species the nucleus

is often found separately ; its surface is somewhat convex.

Habitat—Same as the preceding species.

Cakdiocarpus divekgens, Sp. nov.. PI. (7X, Fig. 4.

Nucleus Ijroadly ovate^ acutely pointed ; border parallel

to the nut, equal in width or slightly larger toward the

apex, joined at the top of the nucleus, and there emargin-
ate, the borders diverging at right angles.

The fruit is about the same size and form as that of C.

patens. Fig. 3. But it is of a different structure, the nut

being ovate, acute, without trace of nucelle or of micropile

and not pedicellate nor tubercuhite at base. The nut is 1

c. m. long, 12 m. m. broad ; the border 3 m. m. wide.

The species is related to Cardioca.rpus {Cyclocarpus)

species, figured in Schp. '^Paleont. Yeget. Atl," PL CX,
Fig. 21, which, however, is at least twice as large.

Habitat—Pittston, E vein and Boston mine C vein. No.

964 of Lacoe's collection.

Cardiocarpus latior, 8p. nov., PI. CX, Figs. 5, 11, 12.

Seeds broadly ovate ; nucleus round, or ovate, obtuse or

with a short acute appendage at base / borders narrow at

and toward the base, gradually enlarged upward to the

apex where they are connate, except at the upper rounded
border.

Fig. 5 is a concave impression showing the outer testa

from which the nucleus has been separated. In Figs. 11

and 12 the nucleus is still present, and in Fig. 12 the fruit

is partly covered by fragments of the outer testa, trans-

formed into a comparatively thick pellicle of coal. In Fig,

12 the nucleus is prolonged at base into a short-pointed

appendage. These three fruits may represent different

species, the nucleus being longer and narrower in Fig. 5,

shorter, broader, and nearly round in Figs. 11 and 12.

Habitat—Sub-conglomerate coal measures of Tennessee.

Lacoe's No. 977.
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Cardiocarpus crassus, Sp. nov.^ PI. CIX, Fig. 12^ CX,
Figs 6-9.

Small seeds. Nucleus ooate^ acutely pointed^ round or

truncate at base ; borders comparatively large^ rarely dis-

tinct, continuous, of the same width all around, eviargiaate

at the apex and separated- only by the narrow micropyle

marked by a line often continued doiomoard to the base.

The nucleus is 5 to 8 m. m. long, 5 to 6 m. m. broad, very

variable in form, sometimes surrounded by a ring or inner

testa, as in Fig. 8. The borders are more or less emarginate,

some at right angles from the base, as in Fig. 12 ; others

connate to the apex, as in Fig. 9. They have been found

either separated or spread upon a large piece of shale where

all these forms and other intermediate ones have been ob-

served. They resemble C. simplex, "Coal Flora,'' PL
LXXXy, Figs. 48-50, differing essentially by the thick in-

flated or convex surface of the nucleus, and the narrow

border less deeply or broadly emarginate. It is, however,

difficult to separate species of Samaropsis and perhaps

Cardiocarpus zonulatus, C. late-alatus, of the "Coal Flora,"

and C. crassus, may represent one species only, though

different they may appear. The nucleus of this species is

often found separated from its testa.

Habitat—Campbell's Ledge, Pittston. No. 963 of Lacoe's

cabinet.

Cardiocarpus circtjlaris, Sp. nov., PI. CX, Fig. 10.

Nucleus nearly round, minutely pointed, 6 m. m. in di-

ameter ; ring 2 m. m. broad, equal and continuous to the

top where it is tr uncate above the point of the nucleus.

The seed resembles a large form of the preceding species
;

it is, however too, large and comes from a different locality

at a different stage of the coal measures.

Habitat—Vermillion county, Indiana. No. 976 of Lacoe's

cabinet.

Cardiocarpus diplotesta, Sp. nov., PI. CX, Fig. 13.

Nucleus small, round ; inner testa tliiclc, acuminate by
a micropylar prolongation passing up between the lips of
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the bordering testa which is very narrow at base, enlarged

upward, connate and very slightly emarginate at apex.

This species is constituted lil^e the following which it re-

sembles, being essentiall}^ different by its larger size. The
nucleus, placed lower than the center, is 5 m. m. in diameter,

perfectly round ; the inner testa narrowed at base, where it

is a little more than 1 m. m. broad, is gradualh^ enlarged

upward to 3 m. m., at the point of connection where it is

traversed as well as the borders, by a narrow micropyle

ascending to the apex. The borders, representing an outer

testa, are very narrow, scarcely 1 m. m. in the lower part

of the seed, widened in the upper part to 3 m. m., and there

connate in nearly their whole width. I have seen only one

specimen of this species.

Habitat—Campbell's Ledge, Pittston. Collection of

Lacoe, No. 272.

Cardiocakpus zonulatus, Lesqx., PI. OX, Figs. lJf-17.

" Coal Flora,'' p. 568, PL LXXXV, Figs. U, 45-

The specimens figured are more complete than those

which I had for the description of the species, 1. c, and
which all had the base destroyed The nucleus is oval or

broadly cordiform, acute ; the inner testa is distinct, more
or less narrow, the outer testa or ring comparatively broad,

larger in the upper part and toward the base, where it

passes into a short pedicel. The nucleus is often marked
in the middle by a vertical line which rarely reaches the

apex of the seeds ; more generally still by a central de-

pression in the place of the nucelle.

Habitat—Same as the preceding, represented by numer-
ous specimens in the collection of Mr. Lacoe, No. 272.

Cardiooarpus bicuspidatus, Sternb., PI. Figs.

18-2^.

Lesqx., '< Coal Flora,'' p. 573, PL LXXXV, Figs. 4S-4S.

From a very large number of well preserved specimens,

the characters have been clearly seen. The nucleus is from
1 to nearly 1-| c. m., transversely measured; from 7 to 15

m. m. vertically. It is often separated from its testa, and
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very smooth. The border of the testa is narrow, rarely

broader than 1 m. m., except in the widening base or ped-

icel.

Habitat—The species has been found in abundance in the

shale of the coal of Arkansas, near Fayetteville, by F. L.

Harvey. No. 985 of Lacoe's collection.

Cardiocarpus elliptic its, pi. CX, Figs. ^3-27.

Carpolithes elUpticus, St. Fl. d. Vorw.'' 1, p. 40, PL VII, Fig. 1.

Fruit small ; nucleus elliptical obtuse at both ends ; bor-

der narrow., equals slightly emarginate at one end.

The nucleus is 6 to 8 m. m. long, 4-5 m. m. broad in the

middle ; the flat border, about 1 m. m., is a little narrower

on one side. Figs. 23 and 24 represent the normal form

with the surface of the nucleus smooth. Figs. 25 and 27

have the surface rugose, the nucleus somewhat broader,

the border very narrow, even invisible toward the upper
part. These last specimens may represent a different spe-

cies.

Habitat—Cannelton, Penna., No. 968; the var. 994 is

from Campbell's Ledge, of Pittston, both of the collection

of Mr. Lacoe.

Cardiooarpus ant^^ularis, pi. (7X, Figs. ^8-30.

Carpolithes annularis, Sternb., ^^Fl. d., Vorw.,'^ 1, p. 41. PI. VII, Fig. 15.

Seeds a little larger than those of thepreceding ; nucleits

oval^ with an equal continuous border^ sometimes pro-

longed dowrmard into a short pedicel ; surface smooth or

rugose.

These fruits are much like the last described, but larger,

1 c. m. long, 8 m. m. broad, including the border which is

nearly 2 m. m. broad. The seed Fig. 29 appears different,

but it was found mixed with a number of those of the

normal form, some among them intermediate in shape. The

lower prolongation of the border or pedicel is rarely pre-

served in the species of this genus. The figure of Stern-

berg, 1. c, bears at its base an oval tubercle, about like the

appendage of Fig. 29.



RHABDOCARPUS. P. 815

Habitat—Campbell's Ledge, Pittston, sub-conglomerate.

No. 986 of Lacoe's collection.

Cardiocarpus pusillus, Sp. nov.^ PI. CX, Figs. 31-33.

Seeds very small, ^-3 m. m. in diameter^ broadly oval

or nearly round ; nucleus globular and central, 1^ to ^

m. m., bordered by a distinct narrow ring.

The central part or nucleus is convex, semi-globular in

appearance, sometimes oval or more elongated ; the narrow

ring is continuous around the nucleus and parallel to the

borders, equal. The seeds are coriaceous, shining.

Habitat—Not rare at Cannelton, Pennsylvania. Lacoe's

collection, No. 967.

RiiABDocARPUs, Gocpp. and Berg.

Lesqx., Coal Flora,''' p. 574.

Rhabdocarpus late-costatus, 8p. nov., PI. CX, Figs.

3Jf, 35.

Seeds small, oval, broadly costate, mamillate at tlie apex,

surrounded by a narrow flat border.

The fruit is only 7 m. m. long, 4 m. m. broad in the

middle, marked upon its exposed surface with three com-

paratively broad costae, tipped with a small projecting

mamiila, or an areole after abrasion.

Habitat—Campbell's Ledge, sub-conglomerate. No. 969

of Lacoe's collection.

Rhabdocarpus mPLATUs, Sp. nov., PI. CX, Fig. 36.

Fruit large, ovoid, ivflated, and broadly round at one

end, obtuse at the other, transversely lorinJcled, as a small

bladder would be by compression, obscurely regularly

lineate lengthwise.

The fruit still bears its outer testa which appears to have
been soft or somewhat fleshy, being transversely folded or

undulate by compression. The shape is somewhat like

that of Rhabdocarpus Mansjieldi ; but the characters, es-

pecially the size and the obscure striae, are different.

^a6/^a^—Cannelton. No. 991 of Mr. Lacoe's cabinet.
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RlIAEDOCARPUS PACHYTESTA, Sp. 710V., Pl.CX, FtgS. 37, 38.

Seeds large, ovate, loith a thick testa marginate at apex,

rounded at base, enclosing an oval nucleus which is regu-

larly striate lengthwise, alveolate at apex.

The seed, 3| c. m. long, 2 c. m. broad, is in a ferruginous

concretion and shows the structure as represented by the

figure. The nucleus is only 13 m. m. long, 9 m. m. broad,

loosely attached to the outer testa, which appears as split

into two halves, the two borders being liat while the nucleus

remains entire and prominent in the middle. The testa is

9-10 m. m. thick, above and below the nucleus, 6 m. m. on
its sides. The nucleus, easily detached, much resembles the

seeds of the following species and may represent it differ-

ing, however, not only by the testa, which though never

found with the seeds of B. mamillatus, might be supposed

to have been destroyed by maceration, but essentially by
the deeper more distant strise of the inner nut. Fig. 38

shows the fruit as seen obliquely.

The preservation of the outer testa in its whole thickness,

as it is in this seed fossilized into pyrite, allows us to un-

derstand how far different are the characters of the fructi-

fications of the Carboniferous, as seen in their original state,

from what they appear to be when they have been softened

by maceration and flattened by compression. That will

also give an idea of the prodigious reduction in bulk of the

soft cellular tissue by the process of carbonization or of

transformation into coal. In this case, if the shrinking

should be equal to that indicated by Sturfor the carboniza-

tion of the bark of Calamites,t\\^t outer testa being trans-

formed into coal would be represented by a pellicle of coal

less than one fourth of a ni. m. in thickness.

Habitat—Nodules of Mazon creek, No. 989 of Lacoe's

collection.

Rhabbocarpus mamillatus, Lesqx., PI. CX, Figs.

Cardiocarpus ? 7nainillatus, Lesqx. Coal Mora,'^ p. 571.

In the description of the species, ''Coal Flora " 1. c, I have

confounded two apparently different forms ; one a Cardio-

caiyus described above, the other a true Rhabdocarpus.
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At least a number of specimens have been found all repre-

senting the species as it is now figured, and as it has been

originally described in "Geol. JRep. of Ills.," lY., p. 461,

PL XXXI, Figs. 12-15. The specimens are embedded into

a generall}^ loose soft-grained sandstone rock, and covered

by a thin amorphous coating of brown matter under which
appears the inner testa generally absent, but which, when
preserved, is a thin layer of coal, smooth on the surface,

covering the amorphous sandstone composing the nucleus.

This is oval, a little more enlarged and obtuse at one end,

marked at the larger end by a round areole, like a point of

attachment, more acute and mamillate on the other. The
nucleus is equally regularly striate, its size varies from 10

to 15 m. m. in length and from 7 to 10 m. m. in width.

Habitat—Stark county, Illinois, No. 665 of Lacoe's col-

lection.

Rhabdocarpus sub-globosus. Bp. nov., PI. (7X, Figs.

Jt3-Jf5, 62.

Seeds of medium size broadly ovoid, more enlarged in the

middle^ obtuse or rounded at both ends^ equally but ob-

scurely lineate lengthvnse, the strice at equal distance.

The seeds are sometimes covered with a thin pericarp,

reduced to a thin pellicle of coal, as in Fig. 43, and as seen

in that figure also, the striae, generally 1 m. m. distant, ap-

pear sometimes separated by thin close intermediate lines.

The seeds vary from 10 to 13 m. m. long and from 7 to 9

broad. One of the specimens. Fig. 62, which 1 refer to this

species with some doubt is alveolate at the apex ; but it is

so much like Fig. 45, which also appears to be truncate or

alveolate at top, that a separation does not seem legitimate.

The species is comparable to R. ovoideus, Goepp. and
Berg. "De fruct.," p. 22, PI. I, Fig. 17, and Goepp.

"Perm. Fl.," p. 173, PI. XXVII, Figs. 9, 10, from which
it differs by the size of the seeds which in the American
species are twice as large, and by the distinctly lineate

surface.

Habitat—Cannelton, Pa., and Butler Dam C. vein of

Pittston. No. 978 of Lacoe's collection.

52 P.
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Rhabdocarpus emarginatus, Sp, nov., PI. (7X F'lf/s.

46, p.

Seeds oval oblong, hordered by a tumid margin some-

what distinct only in the upper part, emarginate at the

apex, closely striate lengthwise with thin parallel lines ;

outer testa marked by thin flakes of coaly matter, striate

on the surface like the nucleus.

The two specimens ligured are the only ones seen of this

species. They are 2^1 c. m. long, 10-12 m. m. broad in the

middle. The slightly inflated border, 2 m. m. in diameter,

is distinct, in Fig. 47, all around the seed, except at base.

In Pig. 46, it is seen merely in the middle and there ob-

scurely. As it is striate exactly in the same way as the

inner part, it does not appear to constitute a separate ring

as in species of Cardiocarpus.

Habitat—Cannelton, Pa. No. 233 of Mr. Lacoe's col-

lection.

Rhabdocarpus tenax, Sp. nov., PI. CXI, Figs. 25, 26.

Resembles the last species, differing by its irregular form,

oblong or oval, truncate at base, obtuse or sub-eniarginate

at the apex, its size smaller, and the striae less distinct and
more unequal, some of them, especially those in the middle

of the seeds, being deeper and broader. The seeds 16 m.

m. long, half as broad, are generally found in great num-
bers and placed as if depending from a thick rachis gener-

ally destroyed. The only fragment preserved of it is rep-

resented Pig. 25. It is evidently x>art of a large rachis upon
which the sessile seeds are attached about like those of PL
CIX, P^ig. 1.

Habitat—I have large specimens of this species from

Cannelton, communicated by Mr. I. F. Mansfield. It is

also in Mr. Lacoe's cabinet. No. 701.

Rhabdocarpus abnormalis, Sp. 7iov., PI. CX, Figs. Jf-S, Jf9.

Fruit large, of irregular shape, oblong, abruptly nar-

rowed, and. obtuse at one end, somewhat curved in the lower

part, obtusely pointed at the base, thinly, equally lineale
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lengthwise^ and partly covered by a thin coaly layer li m.

m. thick^ remains of a pericarp.

The two seeds figured are upon the same piece of shale.

They are 6 c. m. long, 2^ broad in the upper part, resemb-

ling large teeth or bones, but evidently plant-remains or

large fruits of unknown affinity.

Habitat—Cannelton, Pa., Mr. I. P. Mansfield.

Ehabdocarpus apiculatus, 8p. nov.^ PI, OX, Fig. 50.

Seed^ oval, rounded at one end, apiculate at the other, ob-

scurely striate in the upper part, smooth.

The seed, evidently a nucleus, somewhat resembles a

Trigoriocarpus. But it has no distinct costfe and its base

is round, polished without areolar scar. Its affinity is

with Rhabdocarpus plicatus, Goepp., "Perm. PL," p. 170,

PL XXVI, Pig. 1, of which the description applies to the

American species. Comparing it with the figure, it differs by
the strise converging and gradually becoming stronger to-

ward the point and gradually effaced toward the base or the

rounded part of the seed which is perfectly smooth. The
figure in Goepp. 1. c, shows the fruit exactly oval and ab-

ruptly apiculate, while in our specimen it is rapidly nar-

rowed into a short acute point but not abruptly so.

Habitat—Stanton mine near Wilkes-Barre, No. 979, La-

coe's collection.

Trigonocarpus, Brgt,

Lesqx., *^Coal I^lora,^^ p. 584.

Trigonocarpus Schultzianus, Goepp. & Berg., PI. CX,
Figs. 63-65.

Seeds large, oblong, oval or ovate, parallelly costate, and
very thinly striate on thepericarp between the ribs, truncate

alveolate at the apex.

The specimens are numerous, some are covered with the

pericarp others without it. It is not clear, however, if the

thick sandstone layer which seems to cover the nucleus is

not a part of the nucleus itself, the pericarp, generally trans-

formed into coal upon fruits of this kind, being totally de-
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stroyed. The seeds in their whole or with what may be

considered their pericarp, are 4 to 5 c. m. long, 1^ to 2J c.

m. broad,marked lengthwise by equal more or less acute or

sharply prominent costse, 11 or 12 in number, 6 of which
are generally exposed upon the upper face. The minute

striae of the surface are rarely distinguishable. The species

is related to Rhabdocarpus 7/iuUlstriatus Fresl.^ as figured

•'Coal Flora," PL LXXXY, Figs. 22, 23.

Habitat—Communicated in a large number of specimens

preserved in sandstone by Mr. W. H. Adams, from Stark

county, Illinois, with the following species, also from Tracy,

Tenn., and Stanton mine, Wilkes-Barre, No. 960, Lacoe's

collection.

Trigonocarpus Adamsii, Sp. 710V., PI. CX, Figs. 61-57.

Nucleus ovate^ acute or acuminate, sometimes enlarged

on the sides by vertical compression, broadly alceolate at

base, distinctly 6 to 8 costate, the costce salient around, the

broad obtuse base or the alveole which is mamillate at the

center, primary costce separated, by indistinctflat or obtuse

strice.

The seeds vary in size from 1 to 2 c. m. long and about IJ

c. m. broad. The nucleus only is preserved except in Fig.

53, where the border shows the width and the thickness of

the ribs. In their original state, or with the outer testa,

these seeds would be, by cross-section, represented as bear-

ing six narrow wings 6 m. m. broad with the same number
of intermediate narrow ones as in PI. 23, Fig. 1 of Brgt.

''Gr. Foss.," a species which the author describes as

Pc ,,ypterospermum Renaultii.

Habitat—Stark county, Illinois, with the last ; also Stan-

ton mine, Wilkes-Barre, and Port Griffith, Penna. No,

957 of Lacoe.

Trigonocorpus PERPUSILLU8, Sp. uov., PI. CX, Figs.

58-61.

Seeds very small, broadly ovate or globular, apiculate,

rounded and alveolate, at the base^ distinctly tricostate ;

surface smooth.



TRIGONOCARPUS. P. 821

There are six specimens of this species, the largest 8 m.

m. long, 5^ broad, the smallest 2i m. m. long and about

as broad. The alveole is seen Fig. 58.

Prof. Brongniart has figured and described in "Gr.

Poss.," PI. 22, Figs. 1-8, Trigonocarjpus puslllus^ a seed

which merely differs from that of Illinois by its larger size

and its ovate lanceolate-acuminate form, being 9 m. m. long

and only 5 m. m. broad in its broadest part below the middle.

The internal structure of the seed is represented by Brong-

niart in both the transverse and the longitudinal section.

Habitat—With the preceding, Stark county, Illinois.

No. 971 of Lacoe's cabinet.

Trigonocarpus GRAis-Dis, 8p. nov., PI. CXI^ Figs. 1-3.

Fruit large^ oblong-oval^ rounded at both ends^ alveolate.,

distinctly tricostate ; costce broad, flat ; surface smooth^

pericarp tTiicTi^ inflated, truncate or sub-emarginate at

apex.

These fruits, somewhat flattened, are 1\ c. m. long, ^^ c.

m. broad, distinctly marked by three broad prominent cos-

tse, and generally three shorter and narrower intermediate

ones. The surface of one of the specimens, Fig. 3, is cov-

ered with a thick coating of brown coaly matter
;
represent-

ing the pericarp, truncate at the top, forming around the

seed like an inflated ring, 5 m. m. in diameter.

The species bears a distinct relation to T. Dawesii, LI.

and Hutt., described below and abundantly represented in

the same locality ; but it is much larger, obscurely six cos-

tate, emarginate at one end, not pointed.

Habitat—Stark county, Illinois. No. 973 of Lacoe's

collection.

Trigonocarpus Dawesii, LI. and Hutt., PI. CXI, Figs.

1,-6.

Lesqx., "-Coal Flora;' p. 586, PI. LXXXV, Figs. 2, 8, 25.

The specimens I refer to this species differ from it in some
points and two of them at least. Figs. 4 and 6, may be

small forms of the preceding. In these, the costge are

broad, but not prominent ; the cicatrices or alveoles are
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round, not as large as in T. Dawesii. These differences

are not very marked ; but for Fig. 5, at least, the reference

to the species a23pears certain.

Habitat—With the preceding. No. 664 of Lacoe.

Trigonocarpus Starktanus, Sp. nov., PI. CXI, Figs. 7-13

Seeds variable in size and aspect^ generally broadly

ovate^ but also nearly round or oblong and narrow, nar-

rowed upward, to a truncate triangular point, tri-costate

above, the costce vanishing or becoviingless distinct toward,

the base : rounded, doionioard to a short generally broken

pedicel, or sometimes flattened by compression.

These seeds vary from 1^ to 3 c. m. long, and from 1 to 2

c. m. broad. There are 18 specimens of this species, all

showing more or less distinctly the scar or remnant of a

pedicel at their base. In Fig. 11, the pedicel, apxwently
preserved in its whole length, is mamillate at its lower end.

Habitat—Stark county, Illinois, abundant. No. 972 in

Mr. Lacoe' s collection.

Trigonocarpus Kansaseanus, Sp. Nov.

Seeds rather small, ovate or oblong, marked by six more

or less prominent costce, the surface being smooth between

them, pointed and trigonal at the apex, with a small rather

pointed alveolar base ; pericarp smooth, very obscurely cos-

iate, transformed into a pellicle of hard coal about \ m. m.

thick.

The seeds, 11 to 18 m. m. long, 7 to 9 m. m. broad in the

middle, have great analogy to the small forms of the pre-

ceding species, and still more to those of T. Adams ii, de-

scribed above, being only smaller, especially narrower in

the middle, the basilar areoles smaller, less distinct, and

the apex a trigonal short open acumen.

Habitat—Osage, Kansas. No. 791 of Lacoe' s cabinet.
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Teigonocarpus multistriatus, 8p. JVov., PI. CXI^ Figs.

15.

Nucleus broadly ovate^ abruptly acuminate or apiculate^

tricostate, with thin intermediate strice^ parallel to the

costcB ; basilar alveole large, pointed in the middle.

The species resembles Bhabdocarpus multistriatus^

PresL, "Coal Flora," PL LXXXY, Figs. 22, 23; but is a

Trigonocarpus by its three strong costse, the intermediate

striae being much thinner and not prominent. Both speci-

mens represent a nucleus 2^ to 3 c. m. long, 2 to 2J c. m.

broad in the middle.

Habitat—These seeds were found among the specimens

of coal plants of the National Museum, without indication

of locality.

Trigonocarpus ampull^formis, Sp. nov. PI. CIX^ Figs.

18-20, 21 f

Seeds elliptical-oblong, narrowed upward to a tubulose

necJc, bordered by an enlarged or broad ringpassing down-
ward as a thick prominent costa.

These seeds appear costate, the borders, in Fig. 19, being

like the enlarged or prominent ribs of Trigonocarpus, as it

is more clearly seen Fig. 20, where on one side the costa

passes down to the middle of the lower part of the nucleus

while on the other it ascends along the neck like a border.

Fig. 21 is covered with a coating of coaly matter, remains of

the epicarp, and fragments of the ribs are seen in the upper
part of the neck. Fig. 18 is hypothetically referred to the

same species by its shape and an obscure ring formed by
lines parallel to the borders converging under the neck and
there joined in the form of a horse-shoe. These four speci-

mens are fragmentary and seem to represent a species like

Cardiocarpus longicollis, Figs. 24, 25 of the same plate.

Habitat—Sub-conglomerate coal of Arkansas, F. L. Har-

vey
;
Tracy and E-ockwood, Tenn., No. 975 of Lacoe's col-

lection.
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Carpolithes. SL

Lesqx.y *^Coal Mora,*' p. 59S.

The characters of this genus are not and cannot be de-

fined. Most of the species are of uncertain relation. They
represent mostly naked seeds some of them ovules or nuclei

of seeds perhaps described in the three preceding genera.

Carpolithes cerasiformis, St., PI. CXI, Fig. 18.

Slernb., ''Fl. d. Vorw.," II, p. SOS, PL X, Fig. 9,

Seeds of medium size, round or oval, covered with an
irregularly rugose pericarp.

These seeds apparently covered with a fleshy pericarp,

net transformable into hard coal, are not rare in the lower

coal measures. They are always flattened, 1 to 1^ c. m. in

diameter, either quite round or broadly oval-obtuse with

.arge wrirkles irregular in size and direction. The name
given by Sternberg describes these fruits which are most

like flattened dried cherries. They are most probably re-

ferable to some species of CordaiUs and could therefore be

described in the genus Cordaicarpus.

Habitat—At Cannelton and Arkansas. No. 999 of

Lacoe's collection.

Carpolithes conicus, Sp. nov., Pl\ CXI, Fig. 17.

A small seed, oblong, conical-pointed, rounded at base,

partly flattened, convex on the surface ; pericarp, a thin

pellicle of hard coaly matter.

The small nutlet, a little more than 1 c. m. long, 6 to 7

m. m. broad in the rtiiddle, resembles the seeds of some
Cucurbitacece. The pericarp is not more than i m. m. thick.

Habitat—Shamokin, Pa. No. 959 of Lacoe.

Carpolithes Butlerianus, Sp. nov., PI. CXI, Fig. 19.

Seed flat, narrotoly elliptical, obtuse at both ends, bear-

ing fragments of a pericarp transformed^ into a thin

pellicle of coal i m. m. thick and smooth like the surface

of the nucleus.

This fine seed, 3^^ c. m. long, 11 m. m. broad in the mid-
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die, is obscurely bordered by a narrow concave band and
convex in the middle. Its relation is unknown.
Habitat—Butler mine E vein, Pittston. No. 990 of

Lacoe's collection.

Carpolithes granulakis, 8t.^ PI. CXI^ Figs. 21.

Sternb., ''Fl. d. Vorw.,'' 1, ri. VII, Fig. 22.

Seeds exactly rounds 5-^ m. m. in diameter^ convex and>

smooth on the surface., either surrounded by a thick half

terete narrow border., or globose only^ and loithout border

when compressed under a differentplane; surfacepolished.

Habitat—Not rare. Boston mine, Pittston ; also Osage

City, Kansas. No. 981 of Mr. Lacoe's collection.

Carpolithes perpusillus, Sp. nov., PI. CXI^ Figs. 22-2Jf.

Seeds very small^ round or oval, obtuse^ convex, gener-

ally less than 2 m. m. in diameter, the largest 5 m. m. long,

2 broad, all perfectly smooth but not polished

.

Habitat—Sub-conglomerate, Campbell's Ledge, Pittston,

Pa., not rare. No. 980 of Lacoe's collection.

Carpolithes mi^^imus, St., PI. CX, Figs. 66-68.

Sternb. ''Fl. d. Vorw.,'' PL VII, Fig. 3.

Seed small, 3^ to ^ m. m. in diameter, a little longer than
broad, acute or acuminate at one end; surface either

smooth or marked in the middle and longitudinally by a

narrow costa which, on some of the specimens, appears to

border the seeds as in species of Cardiocarpus.

These small seeds sometimes appear also obscurely tri-

costate much like Trigonocarpus perpusiUus, Figs. 59 and
60 of the same plate. As the locality is different and the

costa is either totally absent or scarcely distinct the species

has its place with the Carpolithes.

Habitat—There are a large number of specimens of this

species from Stanton mine near Wilkes-Barre and from
Cannelton, all in the cabinet of Mr. Lacoe under No. 954.
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Carpolithes latior, Sp. nov., PI. CX, Figs. 69, 70.

Seeds much like those of the preceding species, but

longer, oblong apiculate or mamillate at one end, rounded

at the other, generally marked by one or two obscure striae.

As in the last species, these seeds are hard, not flattened

but globular or cylindrical -ovate, showing their convex
polished surface above the stone, but rarely separated from

the imbedding matter. The pericarp is a thin coating of

coal somewhat thicker than in C. minimus.
Habitat—Sub-conglomerate, Campbell's Ledge. No. 286

of Mr. Lacoe's collection.

Carpolithes transsectus, Sp. nov., PI. CXI, Figs.

27-271).

Seeds small, cut on both sides nearly to the middle by a
rectangular aperture at right angles to the borders.^

rounded to the slightly truncaie base, triangular, obtusely

pointed, somewhat larger upward, narroioly margined all

around, attached tojlexuous thin flat smooth branches.

As seen Fig. 27a and enlarged 27&, a seed separated from
the stem, as they are mostlj^ found upon the shale, these

bodies, 6 m. m. long and as broad, have a pentagonal-like

outlined form marked both sides by rectangular incisions

penetrating to near the middle. The surface is concave,

polished ; the border narrow, convex, not often distinct

;

the point of attachment. Fig. 27, is not positively seen, the

seeds appearing either fixed to narrow stems by the middle

or by what appears to be the apex. They are strewn upon
the stone, generally loose and very irregularly disposed,

mixed with fragments of stems which are found upon all

the specimens. These organs may be the fructifications of

a fern. I do not know that anything of the kind has been

observed before.

Habitat—Sub-conglomerate coal of Arkansas, F. L. Har-

vey. No. 279 of Lacoe's collection.



ADDITIONS AND CORRECTIONS.

A number of the species recorded in the following Table

of Distribution have not been described as yet in the Coal

Flora for the following reasons.—I do not like to give for

publication descriptions of fossil plants when the species

cannot be illustrated by figures. Since the plates of this

volume have been prepared, I have had for examination

a great number of specimens, some of them representing

new or interesting si)ecies which were left out for future

publication, in case the number of plates could be increased

if the Survey was continued. Some species, also, insuffi-

ciently known had been omitted until they could be posi-

tively determined by comparison, if better materials were

obtained. As I have now to definitely close the work, I

give here, in order to have in it as complete a representation

as possible of the carboniferous vegetation of the United

States, short descriptions or references to authors, of all the

species of fossil plants, which, recorded in the following

table, have not been mentioned in the Coal Flora

:

THALASSOPHYTES OR MARINE ALGiE.

DiCTYOPHYTUM, HaI.L.

16th Ann. Rep. of the Cabt. of Natural History of New York, p. 87.

Fronds flahellaie or funnel-simped^ latticed hy radiate

and concentrical lines crossing at right angles ; stems oh-

conical or suhcylindrical, liollow^ striate outside^ equal,

or articulate and nodose at the articulations.

DiCTYOPHYTUM RAMOSUM, Sp. UOV.

Stem nodose or tubercular at the articulations, the tuber-

cles projecting outside at right angles to the stem, as short

branches^ inflated and button-Wke at the apex.

(827 p.)
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The species may be a form of D. tuberosum^ Hall, 1. c,

p. 90, PI. Ill, Fig. 1, which has the articulations inflated

into short obtuse tubercles, some of them broken, but none

prolonged as branches. The s^Decimens I have had for exami-

nation represent the tubercles arranged in horizontal rows,

as in D. tuberosum^ but instead of being round and obtuse

they are prolonged horizontally into short branches inflated

into half round knots at the apex. The ribbon- like di-

visions surrounding the stems and branches are parallel and
quite distinct.

Habitat. Upper Chemung, head of Hill creek, Charles-

ton township, Tioga county, Penna. A. Sherwood.

CALAMARIE^.

Macrostaciiya, ScJtp.

''Coal Flora,'' 2i' 60.

I have described under this name spikes of various sizes

composed of a comparatively large axis, to w^hicli are at-

tached lineal scales, connate at base or in the lower part and
diverging first at right angles from the axis, then abruptly

bent upward from the middle and imbricated, separated and
acuminate at the apex. PI. Ill, Figs. 17-20. As re-

marked in the description, these spikes have a degree of

analogy to those of Volkmannia and apparently are sim-

ilarly conformed, as seen in Volkmannia fertills. PL XC,
Fig. 4, differing merely, in appearance at least, by the nar-

row central axis.

Of the spikes of Macrostachia, w^e have, as yet, three- dif-

ferent forms or species to be named.

Macrostaciiya communis, Sp. nov.^ PI. Ill, Figs. 17-18.

Spikes large., oblong, obtuse, truncate or pedicellate at

base, scales large, lanceolate-acuminate at apex, generally

broken or truncate above.

These spikes, considered by Schimper as those of Macros-

taciiya infundibuliformis, Schp., a fragment of which is

figured PI. Ill, Fig. 14, are locally very abundant, gener-

ally mixed with stems and branches of Asterophyllites
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equisetiformis. They are generally erect, but sometimes

also curved or scythe shaped.

Habitat. Cannelton ; West-Wood, near Pottsville, abun-

dant ; Archibald and Olyphant, Penna., etc.

Macrostachya aperta, Lesqx., PI. III^ Fig. 20.

Asterophyllites aperta^ Lesqx., '^OeoL of Penna., 1858,^^ p. 852, PI. Z,

Fig. 5.

Splice long., linear^ gradually narroioer toioard the base;

bracts or scales open, horizontal^ cutfrom the middle, ex-

posing the broad striated axis and the space between the

articulations.

These spikes evidently belong to the same genus as the

last ones described, though they are far different in ap-

pearance. They are narrower, linear, comparatively longer

and the scales are generally open and truncate.

Habitat. Rarely found. New Philadelphia, coal M,
and Cannelton, Penna.

Mactostachya minor, Sp. iVoz)., PI. Ill, Figs. 19, 19 a.

Spikes short and narrow, linear or narrowly oblong^

abruptly pointed ; scales closely imbricate and' appressed,

lanceolate-acuminatefrom the middle upward, narrowed
at base into a short pedicel.

At first I considered this form as a mere variety of M.
communis. But the species has been found at the samelo

cality in numerous specimens, all with the same character

and of the same size. The spikes are generally narrower,

more linear than the one figured.

Habitat. Campbell's Ledge, near Pittston, interconglom-

erate. No. 212 of Mr. Lacoe's collection.

FILICACEiE.

Cyclopteris, Auct.

Cyclopteris valida, Daws.
''Dev. Plants,'' Quarter. Journ. Oeol. Soc. XVIII," p. 319, PI. XVII,

Fig. 52.

Tripinnate; primary divisions of the rachis stout and
wrinkled. Plnnce regularly alternate. Lower pinnules
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nearly as broad as long, deeply and obtusely lobed, nar-

rowed and decurrent at the base, regularly diminished in

size and breadth toward the pointy and the last yinnules

narrowly obo vate and confluent loith the terminal pinnule.

Nerves delicate, several times diclLotomous. {Dawson.)
Similar in all its characters to Pseudopecopteris maci-

lenta, LI. & Hutt., from which it differs, says the author,

by essential characters (not mentioned.)

Habitat. Upper Devonian, Pennsylvania. In the table

of the Dev. plant 1. c. the species is marked only as found

in New Brunswick.

CrCLOPTERIS INCERTA, DaWS.

"Z/. c.,"^. 320, ri. XVI, Fig. 44.

Stipes 1 c. m. in diameter, giving of branches at acute

angles, on which are borne below, branching and rejcurved

remains of fertile pinnules, and above, traces of terminal

obovate pinnides. (Datnson.)

An undeterminable fragment.

Habitat. Hamilton group of New York.

Odontopteris, Brgt.
*^Coal Flora," p. 124.

Odontopteris Britannica, Gutb.

Abdr.,p. 68, PL 9, Fig. 8-11.

Frond polypinnate ; rachis narrow ; ultimate pinnce

open, nearly alright angles; pinnules close, short, oblong,

obtuse, the lower connate at the base, t)ie upper gradually

shorter and connate to the middle ; medial nerve distinct

;

lateral veins partly derived from the main rachis, partly

from the midrib, all distinct.

The specimen from which the description is made is like

a counterpart of that represented Figs. 8 and 9, Gutb., 1. c,

and also like that in Weiss' ''Flora Foss.," PI. I, Fig. 2.

The figures, as also the specimens I have seen, are entirely

different from any of chose of 0. Sclilotheimii, to which

Schimper refers 0. Britannica as a synonym.
Habitat. Cannelton, Pennsylvania; St. Clairsville, Ohio.

No. 753 Lacoe's collection.
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Odontopteris Reichiat^a, Guth,

Abdr.,p. 65, PL 7", Fig. 1-5, 7; X, Fig. 13.

Fronds polyplnnate and sometimes dicliotomous at

apex ; ultimate pinnce open^ linear-lanceolate^ rigid or

flexttous;pinnnles narrowly ovate-lanceolate^ from a trun-

cate hase^ obtusely pointed^ the upper narrower the termi-

nal longer^ lanceolate^ obtusely acuminate from an en-

larged base.

Of the specimens which I refer to this species, one has the

pinnules oblong, somewhat enlarged at the base, inclined

upward, blunt-pointed, 15-17 m. m. long, 1 c. m. broad at

base, the lateral veins emerging from the rachis, the medial

nerve distinct and dichotomous above, the veins being dis-

tant, thin, slighth^ curved toward the borders, forking once,

rarely twice. The other specimen has the leaflets smaller,

broader at base, ovate-acute, the lower pinnules enlarged

and lobed, as in Fig. 2 of Gutb., 1. c.

Habitat. Thayer, and Osage City, Kansas. No 754 of

Lacoe's collection.

Odontopteris dilatata, Sp. nov.

Terminal pinnule broadly ovate or obovate, obtuse, the

lateral oml or oblong, obtuse, decurring and connate at

base by a narrow band bordering the rachis ; veins close,

dichotomous, the lateral slightly curved outside ; texture

thick; surface polished.

A mere fragment compared to 0. Obtusa, Brgt., but

without distinct affinity to any species known to me. The
fragment is too small for a satisfactory diagnosis.

Habitat. Cannelton, Pennsylvania.

Lesleya, Lesqx.

Coal Flora,'' p. US.

Lesleya microphylla, 8p. nov.

Leaves oval-oblong, equally narroioed npioard and down-
wardfrom the middle, obtuse or truncate at the apex, join-

ing the petiole in decurring or by a small aur icle, petio-

late ; lateral nerves all emerging obliquely from a thick



832 P. REPORT OF PROGRESS. LEO LESQUEREUX.

convex medial nerve^ curving in passing to tJie borders^ di

chotomous, forking two or three times.

I have seen two leaves of this species, one 4 c. m. long,

16 m. m. broad in the middle, shortly auricnlate at base,

Avith a broken petiole 7 m. m. long. In both specimens the

lateral veins joining the medial nerve at a very acute angle

of divergence reach the borders obliquely at an angle of

about 50°, and count there 40 per c. m. The other leaf

merely differs from the first in the basilar borders without

auricles. It is better preserved in its whole length, being

truncate at the apex ; in the other specimen the toj^ of the

leaf is destroyed.

Habitat. Lawrence and Osage, Kansas. No. 314 of Mr
Lacoe's collection.

DlCTYOPTERIS, Gutb.
Coal Flora,'' p. 143.

DlCTY0PTt:RIS SCHEUCHZIRI, Hoffm.
In Boem., Fflanz. d. Kohlengeb. am Hat ze, Palceont.'" IX, p. 186, PI.

XXXII, Fig. I
Pinnules large, nearly sessile, cordate or truncate at

base, ovate-lanceolate, the terminal larger, oblique; medial

nerve indistinct; lateral veins anastomosing in their flex

ures^ forming large, rhomboidal meshes.

I refer to this species two specimens of different aspect.

One is a single leaflet, long, nearly linear, rounded at apex,

with lateral nerves prominent or filiform, not flattened as in

D. rubella, and thus very distinct, polished. The other is

a fragment of a pinna with three pinnules of different

sizes, the smallest only 14 m. m. long, 5 m. m. broad, the

largest 9 to 10 c. m. long, 6 c. m. broad,all ovate, cordate at

base.

The leaves of the second specimen are all fragmentary.

Though the nervation is the same, they may represent a

different species, the first leaflet described being compara-

tively long and narrow, 1 c. m. broad at base and in the

middle, with borders tiexuous.

Habitat. This last specimen, a single leaf, is from Port

Grifl[ith, the other from Moosic, Penna. Anthracite Coal

Co.'s mine. Nos. 823 and 823 c of Lacoe.
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DiCTYOPTERIS CORDATA, Roem.^ I. C.

Pinnules cordate at base, obliquely acuminate, repand-

sinuous on the borders ; lateral nerves close, dichotomous,

anastomosing in their curves and forming large rhom-

boidal meshes.

The species resembles Neuropteris hirsuta, Lesqx., and
may be a derived form of it, as it has sometimes the veins

somewhat undulate, but I have not seen any leaves of this

last species with anastomosing flexures.

Habitat. Nodules of Mazon creek, shale over coal at

Morris, 111. No. 631 Lacoe's collection.

DiCTYOPTERIS NEUROPTEROIDES, RoeJll.

^^Foss.fl. des Steinkohlenform. Westphal.,'' p. 49, PL XIV., Fig. 6.

Lateral leaflets close, slightly scythe shaped, imbricate

on the borders or coidiguous, oblong-lanceolate, obtuse^

nearly truncate at base, the upper basilar border only

rounded, not auricled at base ; upper terminal pinnules
comparatively long, linear-lanceolate., obtuse.

By the size and form of the leaflets, this sj)ecies resem-

bles I). Brongniarti, but the lateral nerves are more distinct

and the meshes longer and narrower. The pinnules are

nearly 2 c. m. long and 8 m. m. broad at base ; the medial

nerve is broad, flat, gradually narrower upward, vanishing

under the apex ; the veins are thick, forking generally three

rimes, anastomosing near their base and in the middle, but

arched and free toward the borders. The size of the pin-

nules is variable upon the same pinna.

Habitat. Morris, 111. No. 633 of Mr. Lacoe's cabinet.

Megalopteris, Daws.

''Coal Flora,'' p. 147.

Megalopteris dentata, Sp. nov.

Pinnules lanceolate, acute, larger above the middle,

gradually narrowed, toward the decurring base, dentate on
the borders, perhaps by compression or local abrasion of
the thick substance of the leaves when softened by mace-

ration.

53 P.
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Specie uncertain. It is represented only by the toj) of a

pinna with 4 leaflets, 4 to 5^ c. m. long, 1 c. m. in diameter

at the broadest part, 5-6 m. m. above the decurring base.

The veins are very oblique, distinct and distant, being only

20 per c. m. along the borders. The medial nerve is in-

distinct.

Habitat. Rushville, Ohio. No. 783 of Mr. Lacoe's col-

lection.

Megalopteris serrata, Sp. nov.

Pinnules narrow, at an acute angle of divergence, nar-

rowly lanceolate, long sharply acuminate, sometimes bifid

aboM the decurring base ; veins stfong and, distant, very

oblique, tJteirpoints oftenpassing out of tlie bordersiohich

thus appear serrate or denticulate, but with much smaller

teeth than in the preceding species.

The leaflets, 2-4 c. m. long, are only 5 m. m. broad. The
whole plant resembles a Rhacophyllum.

Habitat. Rushville, Ohio. No. 789 of Lacoe's cabinet.

Megalopteris Sewellensis, Fontaine, is a species provision-

ally named but not described by the author in '"Jour. Sci.

and Arts," 3d Series, XI, p. 383.

Alethopteris, St.

•* Coal Flora,'' p. 175.

Alethopteris Evansii, Sp. nov.

TJltimate p)inncB narrow, linear, pinnately lobed ; lobes

obtuse or triangular, obtuselypointed, short, connate to the

middle, each marked with a distinct medial nerve ; lateral

veins nearly erect, thicJc, distinct, those emergingfrom the

rachis erect or even sub-incurved, those above, derivedfrom
the medial nerve in a very acute angle of divergence, close,

forking once.

The species resembles A. Pennsylvanica, differing by the

form of the pointed lobes and the nervation. The speci-

mens are, however, too small, though very numerous, for a

sufficient diagnosis.

Habitat. Dade, Georgia ; also Tennessee. No. 1013 of

Lacoe.
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Alethopteris robusta, Sp. Nov.

Pinnce large, plnnately divided; ultimate pinnce or pin-

nules at right angles, distant, rigid, linear, long and nar-

row, medial nerve very thicli.

The ultimate pinnae appear like long narrow linear pin^

nules, the broad medial nerve or rachis being bordered with

a narrow, undulate lamina; sometimes the lamina, slightly

broader, is marked by deeper undulations or short quad-

rangular lobes, 4 m. m. long, as broad at base, with a thick

medial nerve continuous to the apex, the lateral veins be-

ing simple and oblique. The substance is very thick, the

texture coarse. This renders the diagnosis as yet insuffi-

cient.

Habitat. Cannelton. No. 743 of Lacoe's cabinet.

Pecopteris, Brgt.
Coal Flora,^^ p. 223.

Pecopteris Schimperi, Font, and White.

Perm, or Upper Carb. Flora of West Virginia, p. 75, PI. XXIV,
Fig. 1-5.

Frond tripinnate ; primary rachis stout and rather

rough; secondarypinnce alternate, linear-lanceolate, taper

pointed, going off at nearly right angle; pinnules short,

ovate, or triangular in outline, alternate, the lower united

near the base, the upper gradually more connate, becom-

ing confluent near the apex ; texture thick and leathery

;

mid-nerve strong, flexuous, reaching the apex ; lateral

nerves stout, dlchotomously forking, the branches all de-

flexed, joining the borders nearly at right angle. {Font,

and, White.

Habitat. Great vein of the Hocking coal fields, Ohio,

horizon of the Pittsburgh coal, numerous, in fine specimens.

Lacoe's, No. 886.

Sphenopteris, Brgt.

" Coal Flora,'' p. 269.

Spiienopteris crenata, LI. & Hut.
" Foss. Flor.,'' PL C, CI.

Fronds ovate or oblong-lanceolate, tripinnate ; pinnce

subopposite and alternate, open, subarcuate, long-lanceo-

L
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late;pinnules suhopposite, linear-lanceolate, suhpinnatifid

or creiiulate; nerves obsolete.

Habitat. Coal measures of Arkansas; F. L. Harvey.

Spiienopteris tenella, Brgt.

" Veget. Fos.^.,'' p. 186, PL XLIX, Fig. 1.

Pinnce oblong-lanceolate, bipinnatijid ; secondary pin-

'icB oblique^ rigid, oblong or broadly lanceolate^ close and
parallel., with 5 or 6 rows of alternate pinnules, open.ses-

sile pinnately divided into 2 or 3 pairs of alternate sim-

ple linear obtuse entire short lobes obliquely diverging.

All the lobes are entire, except the lowest on the upper

side of the pinnules which is generally a little enlarged at

the apex and there truncate, emarginate or biffd. The
lobes are open, not decurrent ; the medial nerve is pinnate-

ly divided, one of its branches entering into each lobe and
ascending to the apex. In Brongniart's figure, the lateral

pinnae are shorter, the pinnules close, the lobes entire, none

of them bifid at the apex. But the author says that the

species is known to him only by a drawing and he considers

it as different from 8. tridactylites. From the last species,

the American form described above is very different by the

narrow filiform entire lobes, etc. It is more like >S^. elegans^

Brgt., from which it differs also by the narrower longer

simple lobe, narrow rachis, etc.

Habitat. Thayer, Kansas. JNo. 254 of Lacoe's .collection.

Horizon not ascertained yet.

Sphenopteris dissecta, Brgt.

Veget. Fofs:' -p. 18S, PL 49, Figs. 2, S.

Bipinnatifid, rachis winged ; pinnules deeply pinnat-

ifid; divisions linear, very narrow, distant, distinct to the

base, simply nerved, the lower bi or trifurcate ; lobes ob-

tuse, diverging.

The pinnae are oblique, parallel, alternately pinnately

lobed, lobes distant, the lower trifid, the middle bifid, the

upper entire, all long and linear.

Habitat. Old Forge township. Carbon Hill mine, coalD»

Lacoe's collection. No. 371.
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Spiienopteris fascicularis, Roem.

^'Beitr. in Paleont.,'' IX, p. 179. PL XXVIII, Fig. 9,

PlnncB with close alternate oblique ovate pinnules^ cut

in many close or connate lacinice, becomingfree and dis-

tinct on the borders and more or less curved back.

Tlie species is difficult to define and as yet I have never

seen it distinctly, no more than it is seen upon the figure

given by the author. The pinnules ovate or oblong-acumi-

nate, sessile upon a narrow rachis, appear as composed of

nerves of irregular size whose points curving near the bor-

ders, attenuated and free, pass out of them like decomposed
bundles of filaments. The species may be referable to the

genus RliacopJiyllum. The borders of the pinnules are not

defined by any line.

Habitat. Olyphant, Penna. No. 367 of Mr. Lacoe's col-

lection. Also found at Cannelton.

Sphet^opteris Hitcitcockiana, Daws.

Flora of the Devon. Per. of N. E. Am., Quart. Jour. Geol. Soc.,'* Vol

XVIII, p. 321, PL XVI, Fig. 5L

Stipes stout^ straight, rugose, giving off slender secon-

dary petioles which ramify dichotomously and terminate

in minute ovate leaflets. (Dawson.)

This plant, as figured, appears to represent fruiting

branches of some species of Archceopteris.

Habitat. Devonian of Perry, near Eastport, Maine.

ArcHuEOPTeris, Daws.
Coal Flora,'' p. 299.

Arcii^opteris (Cyclopteris) Brownii, Daws.

L. a, p. 320. Plate XII, Fig. 9.

Pinnules large, connate, with distinct onceforked nerves

and waved margins. (Daws.)

A small fragment of uncertain generic attribution.

Habitat. Same as the last.

Rhacopityllum, Schp.

« Coal Flora,'' p. 309.
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RlIACOPIIYLLUM FILIFORM K.

Fucoides Jili/ormis, Gutb., '« Abdr.,^' p. 12, PL 1, Figs. 9,9a.

Frimary racliis somewhat thick^ alternately diclioto-

mous; primary branches at an acute angle of divergence^

dichotomously divided from the base into thin, thread-

Uke branches diverging also in acute angle^ the upper
branches becoming gradually more slender.

The main stem or rachis is 4 m. m. in diameter ; the sec-

ondary 2 m. m. ; the ultimate divisions |^ to 1 m. m. The
divisions vary in length, and are sometimes 5-6 c. m. long.

Habitat. Rhode Island coal beds
;
Garnet, Kansas. No.

813 of Mr. Lacoe's.

Stemmatopteris, Corda.
''Coal Flora,'' p. SS7.

Stemmatopteris microstigma, >S^. Nov.

Scars small; borders broad^ parallel, not emarginate at

top; surface of the inside scars punctulate.

Similar to S. punctata ; the scars are only half as long,

though of the same width.

Habitat. Cannelton, Pennsylvania. No. 612 of Lacoe's

collection.

Stemmatopteris anceps, Sp. Nov.%

Scars broadly oval, with a broad parallel border ; vas-

cular scars horse-shoe-shaped; surface dull, smooth.

Species made from two indifferent specimens and uncer-

tain.

Habitat. Cannelton. Pennsylvania ; No. 611 of Lacoe's

collection.

R-achiopteris, Daws.
" Coal Flora,'' p. SSI.

Rachiopteris squamosa, Sp. jVog.

Rachis or rhizoma cylindrical, flattened by maceration,

irregularly pustulate or marked by close elevated conical

points irregular in position, representing the base of long

scaliform hairs; hairs or scales linear-lanceolate, curved

up or hooked, bordering the stems when they have not

been destroyed by maceration.
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These stipes are probably those of Pecopteris mllosa or

P. squamosa.

Habitat. Not rare at Cannelton. No. 456 of Lacoe.

LYCOPODIACE^.

Lepidodendron.

"Coal Flora,'' p. 363.

Lepidodendron rigidum, 8p. -Nov.

Branches small; leaf-scars distinct, broadly rhomboidal;

leaves thicTi^ coriaceous^ very rigid^ polished^ gradually

narrowed to a very sharp point ; medial nerve broad^ con-

vex.

I have not seen other leaves of the same character. They
are 8-10 c. m. long, 4 m. m. broad at the base, thence gradu-

ally tapering upward to a sharply acute point. These leaves

somewhat resemble those of L. rigens^ Lesqx., being, how-

ever, flat, only slightly concave toward the base ; the lower

leaves are more distant, at right angles to the stem ; the up-

per oblique, turned ux)ward, not crowded.

Habitat. Dade mine, Georgia; also sent from Tennessee.

Fig. 918 of Lacoe.

Knorria, St.

" Coal Flora,'' p. 407.

Knorria Selloni, St.

'« Flora d. Vorw.," 1, p. 37, PI. LVII.

Cortical scars long-rhomboidal ; bolsters distant.^ conic-

linear, truncate at the apex.

Differs from Knorria imbricata by the bolsters distant

and narrower.

Knorria compacta, Sp. Nov.

Branches or trmiks small, covered with appressed leaves

apparently tubulose or inflated a distance above the base,

then flat, long, linear, with a broad flat mid-rib ; leaf-

scars close, in spiral order, angularly round or round-
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hexagonal^ marJced in the middle hy an elevated small
rarely distinct mamilla.

The species is represented by three specimens, two of

which are apparently fragments of trunks, flattened and
without leaves ; the other is a branch 5-6 c. m. in diameter,

15 c. m. long, bearing leaves and entirely covered upon the

exposed surface by scars of the leaves which still remain at-

tached to the borders. The scars measure in diameter 5 ra.

m.; they are convex or more elevated in the middle, where
one may sometimes discern a small mamilla, but more gen-

erally they are merely convex and smooth. The outlines

of the scars, which are quite close, (2-3 m. m. distant,)

show the tubulose base of the leaves which, as seen along

the borders of the branch, are inflated or tubulose at base

for 2 c. m. of their length, and then flat, 5 m. m. broad and
long, as far as can be seen from the specimen which they

cover its whole length to the broken borders, compressed,

canaliculate in the middle by a broad flat nerve more
than 1 m. m. broad. Upon the trunks, the scars are sur-

rounded at base by a narrow more elevated border.

The reference of this peculiar plant to Knorria is not

positive.

Habitat. Thayer, Kansas. No. 816 of Mr. Lacoe's col-

lection,

Lepidostrobus.

'CoaZ Flora,'' p. 431.

Lepidostrobus Butleri, Sp. Nov.

Strobile oblong or narrowly oval, comparatively short

;

bracts erect^ imbricate and appressed., long^ distinct, linear-

lanceolate.

The strobile is 9 c. m. long, 3^- c. m. broad in the middle,

and flattened ; the bracts 2^ c. m. long, crowded and ap-

pressed, 2 m. m. broad near the base, are gradually acumi-

nate and broadly nerved. The species closely resembles L.

variabilis, LI. &. Hut., differing essentially in the bracts

longer, more distinct, the strobile oblong or oval. One of

the specimens, No. 681a, is an intermediate form with bracts
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more distinct or coriaceous, and broader than in L. varia-

bilis^ but shorter and narrower than in L. Butler I.

Hahitat. Butler mine, near Pittston, Pennsylvania. No.

681 of Lacoe. No. 681a is from Brown colliery, near Pitts-

ton, and in same collection.

Lepidostrobus latus, aS^. Nov,

Bracts long, lanceolate, erects sporangiopliores oblauceo-

late^ long and gradually narrowed to the base.

It is a fragment of strobile, 9 c. m. long, 5 c. m. broad,

with bracts 3^ c. m. long, 5 m. m. broad at base, attached

to a long slender oblanceolate sxjorangiophore 1^ c. m.

long. The blades, by their shape and length, are like

those of L. lanceolatus, Brgt., somewhat longer and com-

paratively narrower ; but in this last the sporanges and
sporangiophores are short, not half as long as those of the

species. By this last character it is much like L. prcelon-

gus^ Lesqx., but the sporanges are at right angle, not in-

clined upward.

Habitat. Olyphant ; No. 728 in Mr. Lacoe' s collection."*

Lepidopiiyllum, Brgt,
''Coal Flora,'' p. 447-

Lepidopiiyllum Stantoni, 8p. Nov.

Blade lanceolate from a broad base liorizontally pro-

longed into two acute auricles ; sporange joined, its whole
width to the base of the blade or the auricles^ abruptly nar-

rowed a little below to the sporarigiophore ; blade with a
broad flat obsolete nerve.

The species essentially differs from hastatum by the

shorter blade broadly lanceolate acuminate abruptly en-

larged at base into acute auricles, and by the broad sporange

also abruptly narrowed to the sporangiophore and some-

what longer.

Habitat. Stanton mine, near Wilkes Barre, Penna.

No. 657 of Lacoe' s cabinet.

*Lepidostrobus Richardsoni, Daws., and L. globosus, Daws., are quoted

by the author in *' Devon. Plants, Quater. Journ. GeoL Soc," XVIII, p.

814 ; both from the Devonian of Maine.
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SIGILLARIE^.
SiGiLLARiA, Brgt.

" Coal Flora^'" p. 467.

SiGiLLARiA Brochanti, Brgt.

''Veget. Foss.,'' p. 442, PI. CLIX, Fig. 2.

Stem narrowly cosiate^ undulate or alternately contract-

ed., smooth ; scars obliquely rhomboidal-lanceolate^ acute at

the angles^ broadly obtuse or arcuate in the upper and
lower part ; vascular scar central, p unctiform.

Habitat. Butler mine, coal E, Pittston, Penna. No. 618,

Lacoe's cabinet.

SIGILLARIA Saullii, Brgt.

Veget. Foss.,'' p. 456, PI. CLI.

Bibs narrow, undulate, separated by deep, narrowfur-
rows, areoles round-oval, as broad as long, somewhat nar-

roioed,. truncate or conoex at the top, rounded at the base,

slightly angular at the sides, somewhat distant and sepa-

rated by transnerse wrinTdes ; xascular scars three, placed

in the upper part of the areoles.

Habitat. Plymouth, Penna. Xo. 471 of Lacoe's col-

lection.

SIGILLARIA YENOSA, Brgt.

Veget. Foss.," p. 424, PL CLVII, Fig. 6.

Stem smooth {^not ribbed), flat ; cortex thin, longitudi-

nally striate or mined ; areoles placed in quincunxial

order, large and distant, broadly ovate, truncate or emar-

ginate at the upper border, rounded at the lower, enlarged

below the middle ; vascular scars three, placed in the mid-

dle of the areoles.

The areoles, about 1 c. m. loTig, 8 m. m. broad, are 3^^ c.

m. distant obliquely, and 4 c. m. vertically. The charac-

ters of the American form do not differ from those indicat-

ed by Brongniart ; the wrinkles or longitudinal striae are

only more distinctly marked in the specimen I have exam-

ined.

Habitat. Plymouth, vein F. Lacoe's, No. 900.
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Stigmaria, Brgt,

" Coal Flora, " p. 509,

Stigmaria elliptica, Lesqx.

" Oeol. Rep. of III.,'' IV, p. 451, PI. XXIX, Fig. 2.

Stem tMck^ flattened by compression ; scars or areoles

placed in regular spiral order, distant, elliptical, blunt

or acutely pointed, with a central small nearly round ma-
milla, marked in the middle by a vascular point.

The specimen is covered with a thin coating of coaly mat-

ter which has filled the concave areoles, obliterating the

mamilla which is only distinguishable at the bottom of

some scars. The specimen may represent some of the va-

rieties ascribed by authors to Stigmaria jicoides
^
Brgt.

Stigmaria exigua, Daws.

Geol. Surv. of Can., Fos. PL,'' p. S3, PL III, Fig. 80.

Scars small, in depressed spaces, six in 2^ c. m., verti-

cally; stem cylindrical, 2h c. m. in diameter. {Daws.)

The author remarks that it is questionable whether this

is not a branch of a species of Cyclostigma rather than a

Stigmaria.

Habitat. Upper Devonian, Elmira, New York.

NOEGGERATHIEiE.

Whittleseya, Newby.

''Coal Flora," p. 523.

Whittleseya microphylla, Sp. JVov.

Leaves or leaflets small, broadly obovate, orflabelliform,

rounded-subtruncate at top. narrowed from the middle
downward by a slight curve to a short petiole ; veins

straight, apparently dichotomous, irregular in thickness;

epidermis thickish, smooth.

The epidermis or upper surface is a pellicle of coal only

partly preserved, and under which the nervation is indis-

tinctly seen. The leaflets without the petiole are a little
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more than 1 c. m. long and 10 m. m. broad in the upper

part. By their form and nervation these small leaves have

an affinity to those of W. integrlfolla^ Lesqx.

Habitat. Arkansas coal measures. F. L. Harvey.

CORDAITE^.
" Coal Flora,'' p. 525.

CORDAIANTHUS, GtcT EUTy.

CORDAIANTHUS SCABER, Sp. NovA

Differs merely from C. rugosus by the rachis which is

not transversely rugose, but lineate lengthwise and rough,

punctulate as by short hairs.

CORDAIANTHUS EBRACTEATUS, ^p. JVoV.

Stem slender^ narrow ; nutlets opposite^ distant^ small

and globose^ ajjparently composed of obtuse appressed

scales^ without bracts underneath.

The ovules and scales are not distinct; the specimen is not

good enough for positive determination.

RiiABDocARPUS, Goepp. & Berg.

Coal Flora,'' p. 574.

R.HABDOCARPUS Beinertianus ? Goep'p. & Berg.

" Be fruct. et. Semin.," p. SO, PL 7, Figs. 8 {on the left), 9.

Seeds oblong, narroioed at base, surrounded by an undu-
late margin, marked, by parallel close thin lines or nerves,

and, covered by a thick testa.

Habitat. Arkansas; No. 797 Lacoe's cabinet.

Rhabdocarpus Bockschianus, Goep. & Berg.

L. c, p. 21, P^' I, Figs. 13 and I4.

Seeds elliptical, narrowedupward into a long, styliform
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acumen ; mry thinly striate^ pointed or truncate at hase^

often covered with a thick epidermis.

The description of these fruits is made in the supposition

that the figures of the author are overturned, the basilar

prolongation of Fig. 14 being like the long neck or micro-

pyle of the fruits which I have described and figured as

Cardiocarpus longicollis, p. 808.

Habitat. Arkansas coal measures, F. L. Harvey. Rock-

wood, Tennessee. No. 1029 Lacoe's collection.

Geographical omd Stratigraphical Distri'hution of the

Plants Described in the Coal Flora.

From the beginning of my researches on the vegetation of

the carboniferous of the United States, I have endeavored to

find if, as I supposed it at first, and as it was surmised by
European authors, it would be possible to recognize, by the

presence of certain species of plants, the divers horizons of

the coal strata in different localities. As long as the obser-

vations were confined to a field of limited area, the plants

found in connection with coal beds of the same horizon did,

indeed, present so great an affinity by specific identity that

the possibility of ascertaining the horizon of a coal from the

characters of its plants appeared most probable. In the

shale over the coal of St. John, Illinois, for example, I

found only 7 species, 4 of them identical with those of the

coal bed of DuQuoin, worked at two miles distance. The
remains of plants also of the vein of coal named Salem or

Gate, near Pottsville, Mount Carbon, New Philadelphia,

and Tremont, Pennsylvania, present the same analogy.

But against these and other few^ cases of marked iden-

tity of the plants of certain beds of coal, it is riglit to say

thatgenerally the data furnished by remains of fossil plants

have proved to be either insufficient or deceptive. Insuf-

ficient, because the specimens of fossil plants are rarely

found representing such a number of species that a satis-

factory comparison may be made between the plants of

different localities ;—deceptive, because the vegetation of

the coal period like that of the present epoch has been sub-
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jected to great variations, according to geographical distri-

bution or local influences. Therefore, the plants found in

connection with two beds of the same horizon may be far

different in types, especially when observed at distant lo-

calities. And per contra, it has been seen also that some-

times two beds of coal at different levels have been formed

of plants of closely allied even identical species.

What it is until now possible to clearly see, in tlie verti-

cal distribution of the plants of the coal measures, is that

the types of the pre-carboniferous and carboniferous flora

have been subject to four distinct modiflcations of their es-

sential characters, and that therefore the series is composed
of four distinct groups generally marked upon the whole

extent of the formation.

The flrst comprising the lower or pre-carboniferous, is

persistent in the Devonian, the Chemung, and the Catskill.

The second, partly marked in the Pocono, becomes modi-

fied and persistent in the sub and intra conglomerate meas-

ures.

The third pertains to the lower productive coal measures

from above the conglomerate to the base of the barren beds

of Pennsylvania.

The fourth is that of the upper productive coal measures,

including the Pittsburgh coal and a few hundred feet above.

Of course, some species of each group have a greater degree

of persistence and pass from a lower to an upper stage.

In the 2nd volume of this work, p. 669, Chapter YI, I

have said, on the stratigraphical distribution of the coal

plants most of what is known until now on a general point

of view. The remarks have been derived from a table of

distribution which was composed from the materials I had

then obtained. Now, though I have nothing to add to

those remarks, a number of new species having been de-

scribed since in the third volume, it would be advisable to

have them inserted with the others, in a table of the same

kind, for future comparison.

But the first table, if it does represent well enough the

stratigraphical distribution of most of the species, does not

take into account all the localities where the plants have
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been found, and this is a very important matter to be con-

sidered, the localities giving, by the number and characters

of their plants, fixed points for comparison and researches.

As it is not possible to name all the localities upon a ta-

ble like the one formerly made, I have prepared, to close

the volume, a simj^le table of distribution by a number of

columns about like those of the first, indicating the geolog-

ical horizon either known or supposed where each species

has been recognized.

The number of places where a species has been found is

merely marked by numbers in each column.

Besides this I have made lists of all the species of coal

plants with the names and horizons of the localities where

each of them has been found.

The table, therefore, and the enumeration of the plants

will afford the means of comparing both the geographical

and stratigraphical distribution of the plants, while at the

same time, they give, taken together, a clear exposition

of the vegetation of the carboniferous period of the United

States, as far as it is known to the present time.

The present Table of Distribution is composed of 17 col-

umns.

Column 1st. Devonian.
" 2nd. Chemung.

3rd. Catskill.

" 4th. Pocono and sub- carboniferous.
" 5th. Sub-conglomerate measures.
" 6th. Intra-conglomerate measures.

7th to 11th. Anthracite i3roductive measures, viz :

7th. Coal A, B, C.

8th. Coal D, E, F.

9th. Coal G to M.
10th. Coal M and above.

11th. Coal of unknown horizon.

12th to 16th. Bituminous productive measures, viz :

12th. Coal A, B.

13th. CoalC.
14th. Coal D, E, F.

15th. Coal G and above.
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16tli. Coal of unknown horizon.

ITtli. For species of plants also found in Europe.

As the list of species following the table indicates the

reference of each locality to its horizon, marked by the

number of the column, the student will find here, to my
belief, all the data which it may be interesting to consult

for a full acquaintance with the Coal Flora and its distribu-

tion. It is therefore useless to enter into detail on the pro-

gress of the vegetation from the Devonian to the Permian,

on the degree of predominence of certain species either du-

ring the whole period of the vegetation or at its different

stages, etc., all matters which are exposed to view in the

table or w^iich have been already considered in the second

volume of this work.



A LIST
OF THE

SPECIES OF FOSSIL PLANTS
FOUND AT EACH LOCALITY.

1. MIDDLE DEVONIAN, {VII of the Penna. Reports.)

a. New Yokk State, {List of Dawson."^)

Calamites inornatus, Cordaites Robbii (?) C. angiistifolius,

Bornia radiata, Cyclopteris incerta, Didyniopliyllum reni-

forme, Lepidodendron Gaspianum, L. coiTugatum,Psilopliy-

ton princeps, Rhacliiopteris pinnata, R. striata, R. tenui-

striata

h. Pennsylvania.

Huntingdon {in Penna. Bept.^ 18J^8^ by Rogers.)

Lepidodendron primseve.

2. CHEMUNG GROUP. (VIIL)

a. New York State. {List of Dawson^ I. c.)

Acanthophytum spinosum, Archseopteris Halliana, A.

Jacksoni, Caulopteris Lockwoodi, Lepidodendron che-

mungense, L. corrugatum, Psilophyton princeps, Ptilophy-

tum Vanuxemi, Rhacliiopteris striata, Sigillaria Vanux-
emi, Stigmaria exigua, Syringodendron gracile.

h. Pennsylvania.

Lepidodendron chemnngense.

* The list is copied from the 16th Annual Report of New York State by
Hall, p. 99.

54 P. (849 P.)
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3. CATSKILL GROUP. (IX.)

a. NE\y York State. {List of Dawson, I. c.)

Archseopteris (cyclopteris) Jacksoni, Lepidodendron
Gaspianum, Psilophyton princeps, Rhacbiopteris punc-

tata, R. cyclopteroides, Sigillaria simplicitas.

h. Maiis-e. {List of Dawson^ I.e.)

Archseopteris Browni, A. Jacksoni, Lepidodendron Gas-

pianum, Lepidostrobus globosus, L. Richardsoni, Lep-

tophloeum rliombicum, Psilopliytum princeps, Sphenop-

teris Hitchcockiana.

c. Pennsylvania.
Meshoppen.
ArchjBopteris hybernica, A. macilenta, A. minor, A. ob-

tusa, A. Rogersi, A. sphenophylloides.

Coxton Narrows.
Archseopteris Hybernica, A. Rogersi, A. minor, Dendro-

phycus Desori, Rhacophyllum truncatum.

Montrose^ Susquehanna.
Arcliseopteris obtusa.

Tioga County.

Archseopteris minor, Dictyophytum ramosum.

4. POCONO SANDSTONE. (X.)

a. Pennsylvania.

MaucJt Chunk.
Archseopteris Bockschiana, A. obtusa, A. minor.

Pottsville.

Archseopteris Bockschiana, A. obliqua.

Sideling Hill, Huntingdon Co.

Knorria acicularis, Lepidodendron species, Rhachiop-

teris fragments, Splienopteris flaccida, Stigmaria minuta,

Stigmatocanna (?) Ulodendron species.



5. SUB-CONGLOMERATE. (xi.) P. 851

c. West Virginia.

JSfew Hiver.

Alethopteris Helense, Archseopteris Halliana, Megalop-

teris Dawsoni, Pseudopecopteris obtusiloba, Splieno-

phyllum antiquum.

Lewis Tunnel.

Arcliseopteris Alleghaniensis, A. Rogersi, A. Bockschi-

ana, Lepidodendron corrugatum, Pseudopecopteris Vir-

giniana, Triphyllopteris Lescuriana.

5. SUB-CONGLOMERATE. (XL)

a. Pennsylvania.
Mauch CJiunJc.

Sphenopteris furcata.

Pottsmile.

Dendropliycus Desorii, Lepidocystis fraxiniformis, Lepi-

dodendron corrugatum, Stigmaria minuta.

I). West Virginia.

Conglomerate Series.

Alethopteris grandifolia, Alethopteris Helense, xirchseop-

teris Halliana, Bornia radiata, Calamites approximatus, C.

cannseformis, C. Roemeri, (?) Callipteridium rugosum, Cor-

daites Robbii, Lepidodendron dichotomum, Megalopteris

Hartii, M. Sewelleni, Neuropteris Smithii, N. tenuifolia,

Odontopteris gracillima, O. ISTewberryi, Pseudopecopteris

obtusiloba, Sphenoj)liyllum antiquum, Sphenopteris adi-

antoides, S. Hoeninghausii, S. spinosa."^

c. Ohio.

NeioarJc— Waverly Sandstone.

Bornia radiata, Lepidodendron corrugatum, Ptilophyton

lineare.

RusJimlle— Wavei^ly Sandstone.

Alethopteris Bunburyi, A. maxima, Annularia cuspidata,

* See remarks about this list pp. 669-671.
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Arcliseopteris denticiilata, A. serrata. A. stricta, Astero-

phyllites erectifolius, var. of A. equisetiformis, (?) A. gra-

cilis, Cardiocarpus Xewberyi, Cordaites communis, Lepi-

dodendron clypeatum, L. Gfaspianum, L. quadrilaterale,

L. Rushvillense, Megalopteris dentata, M. Hartii, M. lata,

M. minima, M. ovata, M. serrata, Ortliogoniopteris clara,

O. Gilberti, Protoblechnum Holdeni, Ptilopliyton lineare,

P.Yanuxemi, Splienopteris Ballantini, S. marginata, Sj^hen-

opliyllum tenerrimum, Trigonocarpus Scliultzianus, var.

minor.

cl. Illinois.

Chester Group.

Alethopteris Helen?e, Asterophyllites equisetiformis, var.

Conostyclius ornatus, Halonia tuberculata, Knorria imbri-

cata, Lepidocjnis bullatus, Lepidodendron costatum, L.

Sternbergii, L. turbinatum, L. Yeltlieimianum, Lepido-

phloios laricinus, Lepidostrobus species, Lesleya grandis,

Megalopteris fasciculata, INeuropteris capitata, X. Ger-

man, N. tenuifolia, Pseudopecopteris ancex)s, Rliaco-

phyllum flabellatum, Sigillaria liexagona, (?) Splienopteris

cristata, S. tridaclytites.

Port Byron.

Alethopteris species, Cardiocarpus bicuspidatus, Conos-

tyclius ornatus, Cordaites diversifolius, Eremopteris ele-

gans, Knorria princeps, (?) Lepidodendron crenatum, L.

Ruslivillense, L. Yolkmannianum, Megalopteris abreviata,

M. fasciculata, M. Soutliwellii, PseudojDecopteris Pluck-

neti, Splienopteris mixta (?).

e. IXDIAXA
Whetstone Beds.

Lepidodendron Yeltlieimianum, L. Ruslivillense, Lepi-

dopliloios crassicaulis, Neuropteris biformis, X. Elrodi, X.

Smitliii, Pseudopecopteris muricata, Splienopteris Hoen-

ingliausii, S. tridactylites, Ulodendron minus.

/. Georgia.

Dade County.

Alethopteris lonchitica ?, Asterophyllites gracilis, Cala-

mites cruciatus, Calamostachys lanceolata, Cardiocarpus
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ovalis, C. pnsillus, C. longicoUis, Dictyopteris rubella,

Eqnisetites gracilis, Eremopteris micropliylla, Lepidoden-

dron rigidum, L. Sternbergii, L. Veltiieimianum, L. ves-

titum, Neiiropteris Elrodi, N. Smithii, Pecopteris Georgi-

ana, Pseiidopecopteris decipiens, P. miiricata, P. nervosa,

P. speciosa, Splienopteris divaricata, S. Gravenhorstii, var.

S. Hoeningliausii, S. Lariscliii, S. communis, Volkmannia
crassa.

g. Tennessee.

Tracy and Lower Sewanee.

Alethox)teris Evansii, A. grandifolia, A. Helense, A.

Serlii, Asterophyllites grandis, Bornia radiata, Cardio-

carpus ellipticus, C. Harveyi, C. latior, C. longicollis, C.

minus, Danseites macropliyllus, Eremoj^teris divaiicata, E.

elegans, Lepidodendron clypeatum, L. longifolium, L. mar-

ginatum, L. rigidum, L. Rusbvillense, L. Sternbergii, L.

Veltiieimianum, Lepidophloios laricinus, Lepidostrobus

Goldenbergii, var. Neuropteris biformis, N. Elrodi, JN".

Smithii, N. subfalcata, N. tenuifolia, Odontopteris New-
berryi, O. splienox)teroides, Pecopteris acuta, P. serrula, P.

serrulata.^ Pseudopecopteris muricata, P. latifolia, Rhabdo-
carpus multistriatus, Rhacophyllum fiabellatum,R. lactuca,

et var. angustiloba, R. truncatum, Sigillaria Lescurii,

Splienopteris crenata, S. elegans, S. Hoeningbausii, S. line-

aris, S. communis, S. furcata, S. mixta, S. pseudo-Murray-

ana, S. Tracyana, S. tridactylites, Trigonocarpus ampullse-

formis, T. Scliultzianus, var. minor, Ulodendron minus,

Whittleseya integrifolia.

MocTcwood.

Eremopteris Cheathami, Neuropteris biformis, Rhabdo-
carpus Bockscliianus, Splienopteris Royi, Trigonocarpus

ampulseformis, T. olivseformis.

li. Alabama
Helena^ Shelby County.

Aletlioj3teris Helen^e, Asterophyllites gracilis, Calamites

ramosus, Eremopteris artemisia? folia, E. crenulata, E. dis-

secta, E. llexuosa, E. micropliylla, Lepidodendron clypea-

tum, L. squamiferum, L. Veltheimianum, Oligocarpia
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Alabamensis, Pecopteris angustissima,? P. Hallii, Pseudo-
pecopteris decipiens, P. latifolia, P. nervosa, P. polypliylla,

P. speciosa, P. trifoliata, Rhabdocarpus clavatus, Sigillaria

Dournaisii, Splienopteris elegans, S. Hoeninghausii, S.

Larischii, S. microcarpa, S. quercifolia, S. trichomanoides,

Ulodendron commutatum.

Montevallo Mines.

Lepidostrobus Aldrichi, Lepidodendron Yeltheimianum,

Lepidoj)hloios crassicaulis, Neuropteris Elrodi, N. inflata,

N. biformis, Ulodendron Majus, U. Minus.

Black Lick Seam^ Jefferson County.

Callipteridium Aldrichi, Neuropteris Smithii, Pseudope-

copteris macilenta, P. muricata, P. nervosa, Lei3idodendron

Sternbergii, Rhabdocarpus clavatus.

Warrior Coal Seam.

Annularia Dawsoni, Asterophyllites equisetiformis, Cala-

mites Suckovii.

Alabama. Divers Localities not indicated.

Asteroplijdlites foliosus, Bornia radiata, Calamites ap-

proximatus, C. cannseformis, C. cistii, C. Suckovii, Cor-

daites borassifolius, Lepidodendron aculeatum, Lepido-

dendron dicliotomum, L. marginatum, Lepidophloios lari-

cinus, Neuropteris biformis, N. reniformis, Pseudopecop-

teris latifolia, Sigillaria monostigma, S. reticulata, Tseniop-

teris Smithii, Trigonocarpus Noeggeratlii, T. Parkinsoni.

i. Arkansas.

"Various Coal Beds of the same horizon.

Alethopteris Helense, Annularia radiata, Asterophyllites

gracilis, Bornia radiata, Calamites ramifer, C. ramosus,

Calamostachys lanceolata, Callipteridium Aldrichi, C.

Owenii, Cardiocarj^us affinis, C. annulatus, C. bicuspidatus,

C. circularis, C. conglobatus, C. crassus, C. dilatatus, C. dip-

lotesta, C. Harveyi, C. ingens, C. late-alatus, C. longicollis,

C. speciosus, C. mamillatus, C. marginatus, C. orbiculatus,

C. ovalis, C. patens, C. pachytesta, C. pusillus, C. sinqDlex,

Carpolithes cerasiformis, C. granulans, C. perpusillus, C.



6. INTER-CONGLOMERATE XII. r. 855

transectus, Conostyclius Broadheadi, Cordaicarpus Gut-

bieri, C. lineatus, C. ovatus, C. stabilis, Cordaites diversi-

folius, Dictyopteris obliqua, Eremopteris artemisisefolia, E.

flexuosa, E. crenulata, Halonia pulchella, Knornaimbricata,

Lepidocystis obtusiis, L. qiiadrangulatus, Lex)idodendron

corriigatum, L. diplotegeinides, L. modulatum, L. Rush-

villense, L. rhombicum, L. Veltheimianum, L. vestitum, L.

Yolkmannianum, Lei)idopliyllum aciiminatiim, L. Camp-
bellianum, L. majus, L. brevifolium, Lycopodites arbores-

cens, L. flexifolius, L. Meekii, L. pendulns, L. simi^lex,

Macrostacliya infundibuliformis, Megalox)teris rectinervis,

Neuropteris fimbriata, IN", hirsuta, 'N. Loscliii, N. Smithii, N.

tenuifolia, Odontopteris Brardii, 0. neuropteroides, Pecop-

teris Georgiana, P. erosa, P. serrulata, Pseudopecopteris

cordato-ovata, P. decipiens, P. irregularis, P. latifolia, P.

macilenta, P. muricata, P. nervosa, P. nummularia, Pinnu-
* laria capillacea, Rhabdocarpus amygdalaeformis, E. Bein-

ertianus, R. clavatus, R. Jacksonianus, R. latemarginatus,

R. minutus, R. multistriatus, Rliacophyllum adnascens, R.

filiciforme, Sigillaria, Brardii, S. Lesciirii, S. reticulata, Soro-

cladus stellatus, Splienopteris cli8erox)liylloides, S. com-

munis, S. crenata, S. flexicaulis, S. furcata, S. Harveju, S.

Hoeningliausii, S. inequilateralis, S. mixta, S. obovata, S.

pseudo-Murrayana, S. tridactylites var., Splienophyllum

bifurcatum, S. longifolium, S. latifolium var., S. saxifragse-

folium, S. Sclilotlieimii, Stigmaria ficoides, Trigonocarpus

ampullseformis, T. Parkinsoni, T. subcylindricus, T. olivse-

formis, Wliittleseya microphylla.

6. INTER-CONGLOMERATE XII

a. Pennsylvania

CampbelTs Ledge."^

Alethopteris Davreusii, A. grandis, A. pteroides, A.

Serlii, Annularia longifolia, A. splienopbylloides, Astero-

phyllites equisetiformis, A. foliosus, A. longifolius, A.

*The localities for species found at and around Pittston, Pa., have been
kindly furnished by Mr. R. D. Lacoe.
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rigidus, Bornia radiata, Calamites ramifer, C. ramosus^

Callipteridium Grandini, Cardiocarpus annularis, C. annu-

latus, C. apiculatus, C. congruens, C. crassus, C. dilatatus,

C. diminutivus, C. diplotesta, C. ellipticus, C. elongatus,

C. fasciculatus, C. late-alatus, C. latus, C. minus, C. orbicu-

laris, C. pachytesta, C. pussillus, C. regularis, C. simplex.

C. zonulatus, Carpolithes acuminatus, C. cistula, C. elon-

gatus, C. latior, C. perpusillus, C. retusus, Cordaiantlius

baccifer, C. ovalisvar., C. fiexuosus, C. (gemmifer) ovatus,

C. rugosus, C. scaber, C. si)icatus, Cordaicarpus stabilis,

Cordaites borassifolius, C. grandifolius, C. Lacoei, Lepido-

cystis angularis, L. bullatus, L. fraxiniformis, L. vesicu-

laris, Lepidodendron clypeatum, L. diplotegioides,? L.

modulatum, L. Sternbergii, L. Yeltlieimianum, Lepidophyl-

lum acuminatum, L. Campbellanium, L. cultriforme, L.

gracile, L. lanceolatum, Lepidostrobus connivens, L. has-

tatus, L. incertus, L. variabilis, Lycopodites simplex,

Neuropteris aspera, Pecoj^teris dentata, P. elliptica, P.

longifolia, P. notata, Pseudopecopteris glandulosa, P. ir-

regularis, P. latifolia, P. Loschii, P. muricata, P. nervosa,

P. nummularia, P. Sillimanni, Rliabdocarpus amygdalse-

formis, R. Danai, R. Jacksonianus, R. late-costatus, R.

mamillatus, R. minutus, R. multistriatus, Rhacopliyllum

Gutbierianum, S^Dlienopteris furcata, Splienopliyllum emar-

ginatum, S. Schlotheimii, Spirangium ai)pendiculatum, S.

intermedium, S. multiplicatum, Sporocystis planus, Tseni-

opteris truncata, Trigonocarpus juglans, Ulodendron majus.

West Plttston, Brewery Cut.

Annularia tuberculata, Lepidocystis obtusus, Lepido-

phyllum cultriforme, Macrostachya lanceolata.

Slippery Rock Creek^ Laiorence County.

Taonurus marginatus.

Venango County, Near Oil City.

Halonia tuberculata.

1). Ohio.
Toungstoion.

Cardiocarpus annulatus, C. elongatus, Carpolithes fraga-

rioides, C. retusus, Dan^eites macrophyllus, Lepidostrobus
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mirabilis, Neriopteris lanceolata, Odontopteris gracillima,

O. Newberryi, Kliabdocarpus acuminatus, R. late costatus,

Sigillaria piilclira.

Cuyahoga Falls, Summit County.

Cardiocarpus bicuspidatus, C. latiis, C. minus, C. orbicu-

laris, Odontopteris Newberryi, Rliabdocarpus carinatus, R.

Jacksonianus, R. Isevis, Sigillaria acuminata, S. ellii)tica,

Trigonocarpus juglans, T. multicarinatus, T. ornatus, T. tri-

locularis, Whittleseya elegans.

Talmadge.

Alethopteris grandifolia, Cardiocarpus bicusjiidatus, C.

samarseformis, Carpolithes retusus, Lepidostrobus mira-

bilis, Neriopteris lanceolata, Rhabdocarpus ax)iculatus, R.

carinatus, Trigonocarpus tricuspidatus.

Jackson' s Shaft, Perry County.

Aletliopteris Helense, Lepidodendron Yeltlieimianum,

Lepidophloios laricinus.

LOCALITIES UNDETERMINED.

INTER-CONGLOMERATE OR COAL A.

Tennessee.

Main Sewanee and Mtna Veins, Base of the Coal Meas-
ures.

Alethopteris loncliitica, Calamites cruciatus, Lepidoden-

dron aculeatum, L. elegans, L modulatum, L. obovatum,

L. rimosum, L. dichotomum, L. vestitum, Sigillaria attenu-

ata, S. Brardii, S. mamillaris, S. Menardi, S. tessellata,

Sphenopteris linearis, Stigmaria ficoides, Syringodendron
cyclostygma, S. pacliyderma, Trigonocarpus Noeggerathi,

T. olivseformis, T. Parkinsoni, T. Saffordi, Ulodendron
minus.
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ANTHRACITE BASINS.

7. MIDDLE OR PRODUCTIVE COAL MEASURES.

Pexxsylva^^ia.

Coal A.

S/iamolcin.

Asterophyllites equisetiformis, Annularia inflata, A. lon-

gifolia et var. angustifolia, A. splienopliylloides, Cordai-

carpus ovatus, Knorria acicularis, Lepidocystis quadrangu-

laris, Lepidodendron obovatum, L. Sternbergii, Lepido-

pLylluin Ian ceola turn, Nenroi)teris angustifolia, N. hir-

suta, N. rotundifolia, Sigillaria monostigma, Sphenophyl-

lym Sclilotheimii, Sphenopteris trichomanoideSj Uloden-

droii punctatum.

Lehigli Summit.
Lepidodendron aculeatum, L. Mielicki, L. vestitum,

Pseudopecopteris Newberryi, Sigillaria lepidodendrifolia,

S. discoidea.

Trevorton^ {Loio Coal.)

Cardiocarpus marginatus, C. plicatus, C. Trevortoni, Car-

polithes aciiminatus, Dictyopteris obliqua, Rbabdocarjius

amygdalseformis, Sigillaria Brongniarti. S. Cortei, S. Les-

curii, S. obovata, Syringodendron cyclostigma, S. i:)achy-

derma.

Coxton & Emrliart Creek.

Alethopteris Serlii, Cordaicarpns costatus, Lepidophyl-

lum acuminatum, L. oblongifolium, Sigillaria monostigma,

Trigonocarpus Bertholetiformis, T. Starkianus, Ulodendron

ellipticum.

Johnstoion, Cambria Co., {Loio Coal.)

Lepidophyllum acuminatum, L. brevifolium, L. obtusum.

Gaines^ Tioga County.

Lepidodendron clypeatum, L. rimosum.

Broad Top^ Huntingdon County.

Lepidodendron Tijoui.
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COAL B.

Arclibald.

Asteropliyllites equisetiformis, Lepidophyllum camp-

bellianum, L. minutiim, Lepidostrobus ovatifolius, Macros-

tachya communis, Neuropteris Desorii, N. inliata, Pecop-

teris pennseformis, Yolkmannia fertilis.

COAL B OR C.

Carhondale.

Alethopteris Serlii, Calamites cannseformis, C. cistii, C.

Suckowii, Lepidodendron aculeatum, L. carinatum, L.

dichotomum, L. distans, L. modulatum, L. obtusiim, L.

rimosum, L. Veltheimianum, L. vestitum, Lepidophloios

crassicaulis, Lepidophyllum lanceolatum, Sigillaria dila-

tata, S. j)olita, S. stellata, S. tessellata var. elegans, Stem-

Tnatopteris gigantea.

COAL C.

Arclibald.

Lepidodendron aculeatum, L. clypeatum, L. modulatum,

L. obovatum, L, vestitum.

SJiamokin.

Callipteridium Sullivantii, Cordaianthus rugosus, Pseudo-

pecopteris nervosa, Rliabdocarpus multistriatus.

Boston rnine^ Pittsion.

Cardiocarpus divergens, C. pachytesta, Carpolithes gran-

nlaris, Cordaianthus ebracteatus, Cordaites borassifolius,

C. lingulatus, C. validus, Knorria imbricata, Lepidoden-

dron clypeatum, L. dichotomum, L. Veltheimianum, L.

vestitum, Lepidophyllum linearifolium, Lepidostrobus

prjelongus, Odontopteris Reichiana, Sigillaria tessellata,

Sphenophyllum Schlotheimii, Trigonocarpus Dawesii.

Ontario Colliery, Pittston.

Lepidodendron aculeatum, L. clypeatum, L. dichoto-

mum, L. modulatum, L. obovatum, L. rimosum, L. scu-

tatum, L. Sternbergii, L. Yel'theimianum, L. Yolkmanni-
anum, Neuropteris angustifolia, Pecopteris pennseformis,

Rhabdocarpus mamillatus, R. multistriatus, Sigillaria

Brardii, S. Menardi, S. Yardleyi, Yolkmannia prselonga.
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^'Butler Dam,'^ Pittston.

Annularia longifolia, Caulopteris Cistii, Dictyopteris ob-

liqua, Lepiclodendron dichotomam, Lepidostrobiis ovati-

foliiis, Pecopteris vestita, Rhabdocarpiis subglobosus,

Rhacopliyllum filiciform^, Trigonocarpus Starkianus.

COAL C?. •

Hughestoion Beep Shaft, Pittston.

Carpolithes perpusillus, Lepidophyllum lanceolahim,

Neuropteris coriacea, Odontoi^teris Schlotheimii, Pecop-

teris notata, P. penni^formis.

COAL B or C.

Carbon Hill Sliaft, Old Forge.

Odontopteris abbreviata, Rhabdocarpus multistriatus.

COAL D.

Carbon Hill Tunnel^ Old Forge.

Alethopteris Serlii, Asterophyllites equisetiformis, Cal-

lipteridinm Suilivantii, Lepidodendron oboyatum, L.

Sternbergii, Lepidophyllum majus, Neuropteris hirsuta,

PseudojDecopteris anceps, P. Pluckneti, Rhabdocarpiis

multistriatus, Sigillaria mamillaris, Sphenopteris dissecta,

Trigonocarpus juglans.

Tompkins Mine, Pittston.

Lej^idodendron obovatum, L. modulatum, L. Yelthei-

mianum, Lepidophyllum striatum, Neuropteris aspera, JST.

Clarksoni, Pecopteris vestita, Pseudopecopteris anceps.

Pittston.

Sphenopteris tridactylites.

COAL C OR D.
Wilkes Barre.

Lepidophyllum affine, L. brevil'olium, L. linearifolium,

Lepidostrobus ornatus, Pseudopecopteris nervosa.

ConnelV s Mine^ Minooka.

Alethopteris Serlii, Sphenox)hyllum Schlotheimii

Taylormile,

Alethopteris Serlii, Pecopteris erosa, Pseudopecopteris
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nervosa, var. Sauveurii, Rhabdocarpus multistriatus, Tri-

gonocarpus Schultzianus.

8usg. Antlir. Coal Co. Mine, Mooslc coal C.

Neuropteris Carrii.

Brown Colliery^ Pittston, coal D or E.

Annularia inflata, A. longifolia, var. angustifolia, Aster-

ophyllites rigidus, Calamites ramosus, C. Suckowii, Lepi-

dodendron clypeatum, L. diplotegioides, L. latifolium, L.

longifolium, L. modulatum, L. obovatum, L. rugosiim, L.

Yeltheimianum, Lepidopliyllum elegans, L. lanceolatum,

L. lancifolium, L. striatum, Lepidophloios auriculatus,

Lepidostrobus Butleri, L. lanceolatus, Neuropteris angusti-

folia, N. callosa, N". capitata,]^'. fimbriata, heteropliylla,

N. Loscliii, N. plicata, N. trichomanoides, Odontopteris

Alpina, Oligocarpia Gutbieri, Pecopteris abbreviata, P.

arborescens, P. Candolliana, P. dentata, P. oreopteridis,

P. pennseformis, P. unita, P. villosa, Pseudopecopteris

anceps, P. Pluckneti, Sigillaria Brardii, Sphenophyllum
cornutum,. S. Schlotheimii, Sphenopteris Gravenhorstii,

Ulodendron elongatum, U. majus, U. minus.

COAL E.

Rauscli Gap.

Neuropteris Grangeri, Pecopteris Bucklandi, P. Cistii,

P. pennseformis, Sigillaria Lorenzii, S. Yardleyi, Stigmaria

amoena.

Pottsville {Mammoth Vein.)

Alethopteris loncliitica, Lepidocystis quadrangularis,

Lepidostrobus lanceolatus, Neuropteris angustifolia, N.

cordata, Stigmaria umbonata.

Butler Mine, Pittston.

Alethopteris Serlii, Annularia longifolia var. angustifolia,

Calamites approximatus, C. cannseformis, C. Cistii, C. du-

bius, C. ramosus, C. Suckowii, Cardiocarpus annulatus, Car-

polithes Butlerianus, Caulopteris obtecta, Cordaites bo-

rassifolius, C. diversifolius, C. Lacoei, C. validus, Knorria

imbricata, Lepidocystis pectinatus, Lepidodendron acule-
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atum, L. clypeatum, L. modiilatum, L. obovatum, L. ob-

tusum, L. rimosum, L. Yeltheimianiim, Lepidostrobus af-

finis, L. Butleri, L. variabilis, Lepidophyllum acuminatum,
L. majus, L. striatum, Neurojjteris fimbriata, IST. plicata,

Pecopteris abbreviata, P. acuta, P. Cando] liana, P. arguta,

P. Cistii, P. dentata, P. elliiDtica, P. Miltoni, R. oreop-

teridis, P. pennseformis, P. pteroides, P. villosa, Pseudo-
pecopteris nervosa, Rhabdocarpus clavatus, R. Jackson-

ianus, P. multistriatus, Rhacophyllum filiciforme, R. lac-

tuca, Sphenophyllum Schlotheimi, Sigillaria Brochanti, S.

Serlii, Trigonocarpus Dawesii, T. juglans, Ulodendron ma-
jus, U. punctatum.

Peiina. Coal Co. {Shaft No. 6), Pittston.

Calamitesapproximatus, C. Cistii. C. cruciatus, C. dubius,

Lepidodendron aculeatum, L. modulatum, L. Veltheimi-

anum, Lepidophyllum rostellatum, L, striatum Pecopteris

oreopteridis, Sigillaria mamillaris.

Yatesville {Railroad Cut).

Aletliopteris ambigua, A. Pennsylvanica, A. Serlii, An-
nularia inflata, Asteropliyllites equisetiformis, Caulopteris

obtecta, Lepidodendron rimosum, Lepidostrobus ovatifo-

lius, Lepidophyllum afRne, L. lanceolatum, IS'europteris

angustifolia, Collinsii, N. hirsuta, intlata, N. rari-

nervis, Rhabdocarpus multistriatus, Sphenophyllum Schlo-

theimii.

COAL E OR ABOVE.

Oakwood Colliery^ Wilkes-Barre.

Aletliopteris Serlii, Annularia longifolia, Calamites Suck-

owii, Callipteridium rugosum, Cardiocarpus ellipticus, C.

fasciculatus, Cordaites diversifolius, C. validus, Lepido-

dendron aculeatum, L. Veltheimianum, Lepidostrobus af-

finis, Neuropteris angustifolia, N. cordata, N. fimbriata, IST.

Germari, K hirsuta, inflata, N. Loschii, plicata, N.

rarinervis, JS". rotundifolia, Odontopteris obtusa, O. Schlo-

theimii, Pecopteris Candolliana, P. dentata, P. Miltoni, P.

oreopteridis, P. vestita, Pseudopecopteris decipiens, P. ir-

regularis, Rhacophyllum trichoideum, Sigillaria laevigata.
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COAL E OR F.

Port Oriffith Railroad Cut helow Pittston.

Alethopteris Serlii, Anniilaria inflata, A. longifolia, A.

splienopJiylloides, Asteropliyllites equisetiformis, Calam-

ites cannaeformis, Dictyopteris obliqua, D. Scheuchzeri, Ha-

lonia tortiiosa, Lepidocystis angularis, L. quadrangularis,

Lepidodendron aciileatum var. caudatum, L. obovatiim,

Lepidoi3hyllum laiiceolatum, L. striatum, Lepidopliloios

laricinus, Lepidostrobus ovatifolius, Neuropteris Loschii,

IS', plicata, N. vermicularis, Pecopteris Miltoni, P. villosa,

Pseadopecoj)teris deniidata, Rhabdocarpus Jacksonianus,

Rliacophyllum Gutbierianum, Sigillarioides radicans,

Splienophyllum emarginatum, S. longifolium, S. Schlo-

tlieimii, Sphenopteris chseropliylloides, S. furcata, S. tridac-

tylites, Trigonocarpus Adamsii.

Port Griffith^ Switch-Back.

Carpolithes perpiisillus, Caulopteris Cistii, C. Locoei,

Neuropteris GrifRtliii, Pecopteris arguta, P. emarginata,

P. longifolia, P. robusta, P. unita, Sigillaria Brardii, S.

laevigata, S. Menardi, S. Serlii, Sphenopliyllum Schlot-

heimii, Stemmatopteris punctata.

COAL E & F.

Stanton and Empire Mines ^ Wilkes-Barre.

Alethopteris lonchitica, Calamites approximatus, C. ra-

mosus, Callipteridium Massilloneum, C. Oweni, Cardiocar-

pus minus, C. pusillus, Carpolithes minimus, Caulopteris

Cistii, Dictyopteris obliqua, Lepidocystis angularis, Lej^ido-

dendron Mielickii, Lei)idophyllum acuminatum, L. lanceo-

latum, L. majus, L. Mansfieldi, L. Stantoni, L. striatum,

Neuropteris Carrii, (^) N. Clarksoni, N. coriacea, N. Desorii,

N. fimbriata, N. plicata, N. rarinervis, N. rotundifolia, N.

tenuifolia, and var. angustifolia, N. vermicularis, Pecop-

teris Bucklandi, P. elliptica, P. Miltoni, P. unita, Pseudo-
pecopteris anceps, P. cordato-ovata, P. decurrens, P. lati-

folia, P. nervosa, P. Pluckneti, Rhabdocarpus apiculatus,

R. carinatus, R. Jacksonianus, R. late-costatus, R. multi-

striatus, Rhacophyllum filiciforme, R Grutbierianum, R.
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lactuca, Sigillaria tessellata, Sphenopliyllum cornutnm, S.

longifolium, Trigonocarpus Adamsii, T. Dawesii, T. Schultz-

ianus.

COAL E, (?) F, (?) G. (?)

Wilkes-Barre.

Alethopteris Serlii, Asterophyllites longifolius, Calamites

Cistii, Cordaianthiis rugosus, Dictyopteris obliqua, Lepi-

dodendron rhombicum, L. vestitum, Lepidoj)hylliim tum-

idum, Lepidostrobiis ornatus, Neuropteris callosa, N.

Clarksoni, N. crennlata, Desorii, N. Grangeri, Pecop-

teris Cistii, P. dentata, P. oreopteridis, P. unita, Pseudo-

pecopteris anceps, P. cordato-ovata, P. nervosa, P. New-
berryi, P. Pluckneti, Sigillaria Lesciirii, S. Menardi, S.

pachyderma, S. reniformis, S. rugosa, S. Sillimanni, S.

tessellata, Ulodendron punctatum.

COAL E OR F.

Kingston.

Lepidophyllum lanceolatum, Neuropteris Carrii, reni-

formis.

COAL F.

Plymouth.
Calamites approximatus, Lepidodendron cuspidatum, L.

obovatum, Sigillaria Brardii, S. cuspidata, S. elliptica, S.

Lacoei, S. laevigata, S. leptoderma, S. Lescurii, S. mamil-

laris, S. marginata, S. Menardi, S. obliqua, S. ovalis, S.

Pittstoniana, S. pyriformis, S. reniformis, S. Saullii, S. Sil-

limanni, S. tessellata, S. venosa, S. Yoltzii, S. Williamsii,

S. Yardleyi, Syringodendron cyclostigma, S. pachyderma.

F OR NEXT ABOA^E F.

Orchard Mine Vem.
Annularia longifolia var. angustifolia, A. radiata, As-

terophyllites anthraciniis, Calamites diibius, Caulopteris

Mansfieldi, Lepidodendron Brittsii, Lycopodites Lacoei,

IS'europteris callosa, crennlata, heteropliylla ? N.
plicata, Pecopteris Candolliana, P. Clintoni, P. dentata, P.

elliptica, P. oreopteridis, P. pennseformis, Pseudopecop-
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teris anceps, P. dimorplia, P. nummularia, P. Pluckneti,

Ehacophyllum filiciforme, Sigillaria Brardii, S. mamillaris,

S. Menardi, S. obliqua, S. venosa, Sphenophyllum Schlo-

theimi.

COAL F.

Pittston.

Alethopteris grandis, Cardiocarpus divergens, Cordaicar-

pus costatus, C. cinctus.

Malthy.

Alethopteris lonchitica, A. Pennsylvanica, A. Serlii, Cal-

lipteridiiim Sullivantii, Pecopteris lanceolata, P. longifo-

lia, P. villosa, Rhabdocarpus Bockscliianus, Sigillaria or-

bicularis.

Seneca Mine, Pittston.

Cordiacarpns Mansfieldi, Knorria imbricata, Lepidoden-

dron Veltlieimianum, L. Yolkmannianum, Lepidophloios

laricinus, Rhabdocarpus acuminatus, R. insignis, Sigillaria

Brardii, S. elliptica, S. Menardi, S. orbicularis, Ulodendron

minus.

TompMns Mine^ Pittston.

Cardiocarpus ellipticus, Dictyopteris obliqua, Trigono-

carpus Starkianus, Ulodendron punctatum.

COAL G.

OlypTiant.

Annularialongifoliaand var. angustifolia, Asterophyllites

equisetiformis, Calamites cannseformis, C. cruciatus, C. du-

bius, C. Suckowii, Callipteridium rigidum, C. rugosum, C.

Sullivantii, Carpolithes perpusillus, Caulopteris Cistii, C.

Lacoei, C. Mansfieldi, Eremopteris artemisisefolia, Lepido-

dendron aculeatum, L. clypeatum, L. latifolium, L. modu-
latum, Lepidophloios laricinus, Lepidophyllum acumina-

tum, L. majus, L. Mansfieldi, L. rostellatum, Lepidostro-

bus Goldenbergii, L. prselongus, L. variabilis, Lycopo-
dites Lacoei, Macrostachya communis, Megapliytum
Grand' Euryi, Neuropteris Clarksoni, N. CoUinsii, N.
coriacea, crenulata, fimbriata, N. hirsuta, N.
inflata, N. Loschii, N. rarinervis, N. vermicularis, Odon-

55 P.
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topteris Aljiina, 0. Wurtlieiiii, PecoiDreris acuta, P. arbor-

escens. P. argura, P. Cistii, P. dentata, P. elegans, P.

elliptica. P. oreopteridis, P. pennseformis, P. poly-

morpha, P. pteroides, P. quadratifolia, P. robusta, P.

iinita, P. vesrita. P. villosa. Pseudopecopteris cordato-

ovata, P. dimorpha, P. latifolia, P. nervosa. P. Xewberryi,

P. Pluckneti, Rhabdocarpus Jacksonianns. R. mnlristri-

arus. Rliacopliylluni Clarkii, R. obtusilobiim. R. expansum,
R. filiciforme, R. Guthbierianiim. R. lactuca. Sigillaria cy-

ciostigma, S. Lacoei. S. Lescurii. S. mamiliaris. S. obliqua,

S. pyriformis, S. tessellata, S. Voltzii. S. ^Yilliamsii. Sphe-

nopreris fascicularis. S. tenella. S. tenuifolia, Splieuopliyl-

luni oblongifolium. S. Schlotlieimii. Stemmatopteris cyclos-

tigina, S. hirsuta, S. j)eltigera, S. i3Uiictata, S. squamosa.

Ulodendron punctatum.

COAL G.

Enterprise Colliery. Plainsville.

Annularia siDlienophylloides, Callipteridium Massillone-

um. Peco^Dteris Clarkii, P. pteroides, Pseudoi^ecoi^teris

anceps

COAL M.

Gate and Salem Vein, Potts ville.

Annularia minuta, A. sphenox^liylloides, Asteropliyllites

equisetiformis, Calamites cann^eformis, C. disjunctiis. C. ra-

mosus, C. Suckowii, Callipteridium rugosum, Cardiocarpus

bicuspidatus, Dictyopteris obliqiia, Xeuropteris angusti-

folia, ]S^. callosa, ^, cordata, X. crenulata, X. dentata, X.

Desorii. X. fimbriata, X. fissa, X. Germari. X. gibbosa.

X. Grangeri, X. hirsuta. X. plicata, X. rotundi folia, X.

tenuifolia, X. trichomanoides, Odontopteris alata, O.

Schlotlieimii. O. tenuinervis, O. subcrenuhita, Pecopteris

arborescens, P. concinna. P. distans, P. elegans. P. abbre-

viata, P. Milloni, P. nodosa, P. notata, P. polyniorpha, P.

unita. Pseudopecopteris decurrens, P. incompleta, P. Los-

chii. P. pussilla, P. Sheaferi. Rhacophylhim fimbriatum.

R. hirsutum, Sphenophyllum marginatum. S. filiculme.
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South Salem Vein, Pottsvllle.

Lescuropteris adiantites, Oligocarpia flagellaris, Pecop-

teris arguta, P. oreopteridis, P. platyrachis, P. pennse-

formis, Pseudopecopteris latifolia, P. muricata.

Gate Veiji, New Philadelphia.

Alethopteris marginata, Carpolithes bifidus, Lepidophyl-

lum affine, Neuropteris callosa, N. fimbriata, N. Grangeri,

N. Desorii, Pecojjteris arborescens, P. arguta, P. oreopter-

idis, P. i^latyracliis, P. pennseformis, Rhacophyllnm lac-

tuca, Sigillaria obliqua, S. reniformis, Splienophyllum fili-

cnlme, Stemmatopteris punctata.

Salem Vein, Port Carbon.

Cordaites diversifolius, Neuropteris dentata, N. Grangeri,

Pogersi, Pecopteris arborescens, P. cyathea, Splienop-

teris paupercula.

Salem Vein, Tremont.

Lepidodendron icthyolepis, N'europteris anomala, N.
crenulata, Odontopteris alata, 0. Schlotheimii, 0. subcren-

ulata, Pecoj)teris Miltoni.

LOCALITIES OF UNCERTAIN HORIZON.

Tremont, New Vein.

Alethopteris marginata, Odontopteris Schlotheimii, Pe-

copteris elliptica.

Pottsmlle and mcinity.

Alethopteris lonchitica, Lepidodendron rimosnm, Sigil-

laria reniformis, S. Yardleyi, Macrostachya infundibuli-

formis, Pecopteris oreopteridis, Knorria imbricata, Lepi-

dostrobus lanceolatus, Neuropteris acuminata, N. dentata,

Pseudox)ecopteris anceps.

Rhode Island.

JVeioport and Mount Hope, Coal Mines.
Alethopteris aquilina, A. Serlii, Annularia calami toides,

A. inflata, A. sphenophylloides, Asterophyllites equiseti-

formis, A. grandis, A. rigidus, A. sublsevis, Dictyopteris
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obliqua, Leipidodendron aculeatum, L. dichotomum, Lepi-

dostrobus lauceolatus, LepidophyHam fallax, L. hastatam,

L. lanceolatum, L. iiiajus, L. oblongifolius, L. Stantoni, L.

tumidum, Neuropteris Agassizi, N. crenulata, IST. Desorii, N.
Germari, N. lieteropliylla, N. tenuifolia, Odontopteris alata,

0. Alpina, 0. Brardii, O. deformata, 0. neuropteroides,. 0.

patens, Pecopteris arborescens, P. arguta, P. nspidioides,

P. Candolliana, P. Clarkii, P. dentata, P. erosa, P. Mil-

toni, P. oreopteridis, P. pennseformis, P. platyrachis, P.

quadratifolia, P. unita, Pseudopecopteris anceps, P. di-

morpha, P. muricata, P. nervosa, P. Pluckneti, P. spinu-

losa, Rhacophyllum affine, R. Clarkii, R. filiforme, ~R. filici-

forme, R. fimbriatum, R. hirsutum var. affine, Sphenophyl-

lum emarginatum, S. filiciilme, S. longifolium, S. Schlo-

theimii, Sphenopteris cliseropliylloides, S. cristata, S. ele-

gans, S. Gravenhorstii, S. Hoeninghausii, S. pseudo-Mur-

rayana, S. tridactylites.

Muddy Creek, West of Fottsmlle.

Neuropteris laciniata, Odontopteris squamosa, Pecopteris

distans, P. Miltoni, P. unita.

Muddy Creek Vein, between Pottsmlle and Tremont.

Sigillaria Brardii, S. fissa, S. Menardi, S. Schimperi.

Shamokin, Horizon Unknown.

Pseudopecopteris glandulosa, P. decipiens, this last

under XII.

Ashland Gap Mine.

Sigillaria attenuata, S. Lescurii.

New PMladelplda, Old Mine West of Town.

Pecopteris serrula, Sigillaria Brardii, S. dilatata, S. leio-

derma, S. notata, Sphenopteris plicata.

Lorherry Junction.

Annularia infiata, A. longifolia, A. sphenopliylloides,

Cordaicarpus costatus, Neuro])teris Clarksoni, Odontopteris

subcrenulata, Rhabdocarpus Jacksonianus.
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Hazleton.

Cardiocarpns mamillatns, Carpolithes bifidus.

Johnston, Upper Beds.

Neuropteris obscura, Pecopteris velutina.

Tamaqua Mines.

Neuropteris obscura, N. rarinervis.

BITUMINOUS COAL REGION.

Pennsylvania.

Coal B or C.

Cannelton.

Alethopteris ambigua, A. crassa, A. lonchitica, A. Penn-

sylvanica, A. robusta, A. Serlii, Annularia inflata, A. lon-

gifolia, A. sphenophylloides, Asterophyllites anthracinus,

A. equisetiformis, A. foliosus, A. grandis, A. rigidns, A.

sublsevis, Artisia species, Calamites approximatus C. cannae-

formis, C. disjunctus, C. ramifer, C. ramosus, C. Suckowii,

Calamostachys brevifolius, Callipteridium insequale, C.

Mansfieldi, C. Sullivantii, C. neuropteroides, Cardiocarpns

apiculatns, C. circularis, C. congruens, C. diplotesta, C. el-

lipticus, C. latns, C. mamillatus, C. marginatus, C. pusillus,

C. reguiaris, C. speciosus, Carpolithes cerasiformis, C. cis-

tula, C. minimus, C. perpusillus, Caulopteris Cistii, C.

Mansfieldi, C. obtecta, Cordaianthusbaccifer, C. dichotomus,

C. ovatus, Cordaicarpns apiculatus, C. costatus, C. cinctus,

C. Gutbieri, C. lineatus, C. Mansfieldi, C. ovatus, Cordais-

trobus Grand' Euryi, Cordaites borassifolius, C. costatus, C.

gracilis, C. Mansfieldi, C. radiatus, C. serpens, C. validus,

Besmiopliyllum gracile, Dicranophyllum dichotomum, D.

dimorphum, Dictyopteris obliqua, D. Scheuchzeri, Equise-

tites occiden talis, Eremopteris artemisisefolia, E. elegans,

Halonia Mansfieldi, Lepidocystis angularis, L. fraxini-

formis, L. vesicularis, Lepidodendron aculeatum, L. clype-

atum, L. dichotomum, L. modulatum, L. quadratum, L.

rigens, L. rugosum, L. Sternbergii, L. vestitum, Lepido-
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phloios crassicaulis, L. dilatatns, L. laricinus, Lepidopliyl-

lum acuminatum, L. coriaceiim, L. cultriforme, L. fallax,

L. linearifolium, L. Mansfieldi, Lepidostrobus foliaceus, L.

Goldenbergii, L. Mansfieldi, L. ornatus, L. spectabilis, L.

truncatus, L. varial)ilis, Macrostacliya aperta, M. commu-
nis, M. infundibuliformis, Megaphytum McLayi, Neurop-
teris Agassizi, JST. angustifolia, anomala, aspera. N.

auriculata, N. capitata, N. Clarksoni, Collinsii, N. cor-

data, N. coriacea, N. crenulata, decipiens, N. Desorii,

N. fasciculata, N. iimbriata, N. Germari, ^s^. gibbosa, N.

Grangeri, liirsuta, N. inflata, Loschii, reniformis,

N. oblongifolia, N. plicata, 'N. rarinervis, reniformis,

Rogersi, N. rotundifolia, IST. tenuifolia, N. trichomanoides,

verbensefolia, N. vermicularis, Odontopteris abbreviata,

O. affinis, O. sequalis, O. Brardii, O. Britannica, O. cor-

nuta, O. dilatata, 0. monstruosa, 0. patens, O. Scliloth-

eimii, O. splienopteroides, O. subcuneata, Pacliypteris gra-

cillima, Pecopteris acuta, P. Bucklandi, P. Cistii, P. Clin-

toni, P. cristata, P. dentata, P. erosa, P. obsoleta, P. oreop-

teridis, P. pennseformis, P. polymorpha, P. quadratifolia,

P. squamosa, P. unita, P. velutina, P. vestita, P. viUosa,

Pinnularia capillacea, Pseudopecopteris anceps, P. denn-

data, P. incompleta, P. latifolia, P. macilenta, P. nervosa,

P. Newberryi, P. nummularia, P. Pluckneti, P. Sillimanni,

C. subnervosa, P. subcrenulata, Rhachiopteris squamosa,

Rliabdocarpus abnormalis, R. arcuatus, P. clavatus, P.

emarginatus, P. infiatus, P. Jacksonianus, P. multistriatus,

P. subgiobosus, P. tenax, Phacopliyllum adnascens, R.

Clarkii, R. cornutum, R. expansum, R. tiliciforme var. Gut-

bierianum, R. lactuca, Rhizomorpha sigillariae, Sigillaria

Brardii, S. elliptica, S. Grand' Euryi, S. mamillaris, S. mon-
ostigma, S. orbicularis, S. reniformis, S. scutata, S. tessel-

lata, S. Yardleyi, Si^henophyllum emarginatum, S. longi-

folium, S. oblongifolium, S. Schlotheimii, Sphenopteris

chserophylloides, S. cristata var. minor, S. goniopteroides,

S. hymenophylloides, S. mixta, S. subalata, S. stricta, S.

tridactylites, Stemmatopteris anceps, S. angustata, S. cyclo-

stigma, S. emarginata, S. gigantea, S. hirsuta, S. insignis, S.

mimica, S. polita, S. ^Dunctata, S. Scliimi3eri, S. squamosa,
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Stigmaria ficoides, Syringodendron Brongniarti, S. cyclo-

stigma, Tjeniophyllum brevifolium, T. contextnm, T. de-

currens, T. deflexum, Trigonocarpus Dawesii, T. graiidis,

T. Parkinsoni, Ulodendron punctatum.

COAL G.
Beaver County.

Asteropliycus simplex.

State of Ohio.

COAL A.
Massillon.

Callipteridium Massilloneum, Carpolithes retusus, Sigil-

laria leioderma, S. spinulosa, S. tessellata, Trigonocarpus

Menzelianus.

COAL E.

Buclitel.

Neuropteris fimbriata, plicata, ^N". rarinervis, reni-

formis, Pecopteris Schimperi, P. unita, Pseudopecopteris

anceps, Rliacophyllum filiciforme, Sphenopliyllum emargi-

natum.

COAL E.

Nelsonsmlle.

Calamites approximatus, C. cannseformis, C. Cistii, Lepi-

dodendron rigens, Pecopteris elliptica, P. Miltoni, Rhab-
docarpus Jacksonianus, Sigillaria tessellata, Sphenopliyl-

lum emarginatum, S. angustifolium, Sphenopteris Brittsii.

Shawnee^ Perry County.

Lycopodites Ortoni.

Coshocton.

Cardiocarpus bicornutus, Sigillaria Brardii, Trigono-

carpus magnus.

COAL G.

Pomeroy
Neuropteris callosa, N. crenulata, N. plicata, Pecopteris

arborescens, P. oreopteridis, P. pteroides, Sigillaria Brardii,

S. Menardi.
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Barnesmlle.

Alethopteris Gibsoni, Caulopteris Cistii, Sphenophyllum
longifolium.

St. Clairsmlle.

Annularia Dawsoni, A. Emersoni, A. longifolia, Danseites

Emersoni, Dictyopteris Brongniarti ? Lescuropteris Moorii,

Neuropteris anomala, IST. limbriata, liirsuta, N. obscura,

tenuifolia, Odontopteris Bradleyi, O. Britannica, O.

Schlotheimii, Pecopteris Miltoni, P. oreopteridis, P. squa-

mosa, Pseudopecopteris nuramiilaria, Sphenophyllum an-

gustifolium, S. ScMotheimii, Sphenopteris Dubuissonis.

Athens.

Pecopteris arborescens.

Marietta.

Lepidodendron carinatum, Neuropteris Loschii, Pecop-

teris arborescens, P. nodosa.

Of uncertain horizon.

Zanesmlle. Divers Localities

Alethopteris Serlii, Annularia longifolia, A. sphenophyl-

loides, Bornia radiata, Calamites dubius, Cardiocarpus

marginatus, Neuropteris Grangeri, Rhabdocarpus Danai.

Guernsey County.

Trigonocarpus Bertholetiformis

Mlddlehurg.

Sigillaria Sillimanni.

Upper Coal, Salineville.

Dictyopteris obliqua, Neuropteris cordata, Sphenophyl-
lum Schlotheimii, Ulodendron majus,

Indiana.

COAL B.
Spring CreeJc.

Alethopteris Pennsylvanica, A. Serlii, Annularia inflata,

Callipteridium Oweni, Cardiocarpus marginatus, Lepido-

dendron dichotomum, L. Sternbergii, Neuropteris cordata,

N. hirsuta, N. Loschii, Odontopteris heterophylla, O. sub-
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cuneata, Pecopteris arborescens, P. venulosa, P. villosa,

Pseudopecopteris Pluckneti, Spheiiopliyllum emarginatum,

S. longifolium.

Yermilion County.

Alethopteris ambigua, A. aqiiilina, A. lonchitica, A.

Serlii, Cardiocarpus circularis, Lepidophyllum brevifolium,

L. ovatifolium, Odontopteris squamosa, O. subcuneata,

Spirangium Prendelii.

Newport.

Sigillaria icthyolepis, S. Menardi, Trigonocarpus Dawesii.

COAL C.

Eugenie^ Yermilion County.

Syringodendron Porteri, Trigonocarpus olivseformis.

COAL D or E.

Sullivan County.

Lepidoi:)hyllum acuminatum, Neuropteris angustifolia,

N. Desorii, Odontopteris subcrenulata, Pecopteris quad-

ratifolia, P. pennaeformis, Pseudopecopteris decipiens, P.

Pluckneti, Sphenophyllum Schlotheimii, Sphenopteris spi-

nosa, Ulodendron majus.

Kentucky.

COAL A.

Crittenden County Union Mines.

Alethopteris lonchitica, Calamites Suckowii, Calamos-

tacliys ovalis, Callipteridium Owenii, Lepidodendron rimo-

sum, Lepidophloios species, Sphenopteris mediana, S. trid-

actylites.

COAL B.
Union County.

Alethopteris lonchitica, A. Serlii, Callipteridium Owenii,

C. Sullivan tii, Cordaites borassifolius, Eremopteris artemis-

iaefolia, Lycopodites cavifolius, Neuropteris Clarksoni, N.
hirsuta, N. reniformis, N. rarinervis, N. vermicularis,

Odontopteris Schlotheimii, Pseudopecopteris latifolia, P.

nervosa, P. Newberryi, P. Sillimanni, P. anceps, Sigillaria
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reniformis, S. attenuata, S. corrugata, S. discoiclea, S.

stellata, S. tessellata, Splienopteris Hildreti, S. t'urcata.

Greenup and Carter Counties.

Annularia longifolia, A. tuberculata, Alethopteris Serlii,

Calamites Suckowii, Dictyopteris obliqua, Lepidoclendron

Sternbergii, Lepidostrobus priiicei^s, JSTeuropteris liirsuta,

Pecopteris oreopteridis, P. unita, Pinnularia capillacea,

Pseudopecopteris latifolia, Splienopliyllum Scblotheimii,

Sphenopteris Hildreti.

COAL D or E.

Hopliins and Christian Counties.

Calamites cruciatus, C. ramosus, Neuropteris dentata, N.
fimbria ta, flexuosa, K". Loscliii, IN", tenuifolia, Pecopteris

arborescens, P. argiita, P. cyathea, P. notata, P. oreopter-

idis, P. abbreviata, P. polymorplia, Pseudopecopteris pu-

silla, Sigillaria fissa, S. obliqua, S. sculpta, Sphenopteris

Dubuissonis, S. Gravenhorstii, S. mediana, S. plicata.

Localities of uncertain horizon.

Calamites gracilis, Pecopteris Miltoiii, P. nodosa.

Illinois.

COAL B.

Murphyshorough^ Jackson County.

Alethopteris Serlii, Annularia longifolia. A, sphenophyl-

loides, Calamites ramosus, Carpolithes cistula, C. persi-

caria, Cordaites borassifolius, Dictyoj)teris rubella, Lejiido-

cystis vesicularis, Lepidodendron AVorthenii, Lepidostrobus

foliaceus, Neuropteris aspera, IN", capitata, N. fimbriata,

liexuosa, N. hirsuta, N. Loschii, N. rarinervis, N. tenui-

folia, vermicularis, Odontopteris heterophylla. O.

Worthenii, Pecopteris oreoi)teridis, P. villosa, Pseudope-

copteris callosa, P. nervosa, Rhabdocarpus Jacksonianus,

Sigillaria tessellata, Stigmaria ficoides, S. elliptica, Trigono-

carpus juglans.

Mazon Creek.

Alethopteris ambigua, A. falcata, A. lonchitica, A.
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Pennsylvanica, A. Serlii, Annularia calamitoides, A. in-

flata, A. lon^ifolia and var. angustifolia, A. sphexiopliyl-

loides, Asteroi:>hyllites antliracinus, A. equisetiformis, A.

foliosus, A. longifolius, A. rigidus, A. subl^evis, Calaniites

ax^proximatus, C. cannseformis, C. Cistii, C. dubilis, C.

major, C. ramosus C. Suckowii, Callipteridinm inflatum, C.

Mansfieldi, C. neuropteroides, C. Owenii, C. sinuatum, C.

Sullivantii, Cardiocarpus maniillatus, Carpolitlies corti-

cosus, Cordaiantlnis baccifer, C. rugosus, Cordaites diversi-

folius, C. borassifolius, Dictyopteris obliqiia, Equisetites

occidentalis, Eremopteris artemisisefolia, Idiopliyllum ro-

tundifolium, Lepidocystis bullatus, Lepidodendron aciilea-

tam, var. caudatum, L. Andrewsii, L. clypeatum, L.

dicliotomum, L. modnlatum, L. rigens, L. rimosum, L.

Sternbergii, L. vestitum, Lepidoj)hyllum elegans, L. lanceo-

latum, L. niajus, L. rostellatum, L. striatum, Lepidoj^liloios

protuberans, Lepidostrobus Aldrichi, L. connivens, L. foli-

aceus, L. Goldenbergii, L. hastatus, L. lanceolatus, L. lanci-

folins, L. oblongifolius, L. ornatiis. L. ovalifolius, L. prin-

ceps, Lycopodites annularisefolius, L. cavifolius, L. crassns,

Macrostachya infnndibiiliformis, Megaphytiim McLayi,
Neuropteris angustifolia, N. anomala, N". capitata, N.
Carrii, N. Clarksoni, N. Collinsii, N. coriacea, N. crenu-

lata, ISr. decij^iens, N. Desorii, Evenii, fascicu-

lata, N. limbriata, Germari, N. hirsuta, IN', inflata,

N. Loschii, N. flexuosa, N. plicata, rarinervis, N. ro-

tundifolia, N. tenuifolia and var. heterophylla, N. verbense-

folia, vermicularis, Odontopteris affinis, O. aequalis, O.

Bradleyi, O. dilatata, O. monstruosa, 0. Sclilotheimii, O.

sphenopteroides, 0. subcuneata, 0. Worthenii, Oligocarpia

Gutbieri, Pecopteris abbreviata, P. arborescens, P. arguta,

P. aspidioides, P. Bucklandi, P. Candolliana, P. Carrii, P.

Cistii, P. Clarkii, P. Clintoni, P. acutata, P. elegans, P.

emarginata, P. Hallii, P. lanceolata, P. longifolia, P. lyrat-

ifolia, P. Miltoni, P. oreopteridis, P. ornata, P. pennsB-
formis, P. pteroides, P. robusta, P. serpillifolia, P. solida,

P. squamosa, P. stellata, P. Strongii, P. unita, P. venulosa,

P. vestita, P. villosa, Pseudopecopteris anceps, P. latifolia,

P. Mazoniana, P. muricata, P. nervosa, P. Newberyi, P.
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hymenophylloides, P. Pluckneti, P. Sillimanni, P. sub-

creiiulata, Rachiopteris affinis, R. Selago, Rhabdocarpus
clavatus, R. cornutus, R. Jacksonianus, R. marainatus, R.

mnltistriatus, R. jDachytesta. Rhacophyllnm Clarkii, R.

cornutnm, R. coralliniim, R. filiciforme, R. llabellatnin. R.

fucoideum, R. Gutbierianuni, R. hamulosum.R . hirsutum,

R. lactuca, R. molle, R. spinosiim, R. Strongii, R. thalli-

forme, Sigillaria monostigma, S. tessellata, Sigillarioides

radicans, Sorocladus sagittatus, S. Worthenii, S. ophioglos-

soides, Sphenophyllnm emarginatum, S. filiculme, S. longi-

folium, S. Scblotheimii, Sphenopteris ch^eropliylloides, S.

cristata, S. elegans, S. plicata, S. pseudo-Murrayana, S.

solida, S. subalata, S. tridactytlites, Spirangium appendic-

ulatnm, S. miiltiplicatum, S. Prendelii, Stemmatopteris cy-

clostigma, S. liirsuta, Stigniarioides Evenii, S. linearis, S.

truncatus, S. tiiberosus, S. villosus, Trigonocarpus Menzeli-

anus, T. Noeggerathii. T. Starkianiis.

Morris.

Shale oyer Coal.

Alethopteris aquilina, A. loncliitica, A. Pennsylvanica,

A. Serlii, Annularia longifolia, A. sphenopliylloides, As-

terophyllites equisetiformis, A. grandis, A. longifolius, A.

rigidns, Calamites approximatns, C. cann?eformis. C. cruci-

atus, C. ramosiis, Callipteridium SuUivantii, Caulopteris

Cistii, C. obtecta, Cordaites diversifolius, C. gracilis, Dicty-

opteris cordata, D. neuropteroides, Eremopteris artemisife-

folia, Lepidocystis bullatus, L. vesiciilaris, Lepidodeiidron

dichotomum, L. modulatnm, L. Morrisianum, L. obovatum,

L. rimosum, L. Sternbergii, L. Yeltheimiannra, Lepido-

phloios crassicaulis, L. ichthyoderma, L. lariciniis, L. pro-

tuberans, Lepidophyllum anriculatum, L. lanceolatum, L.

majus, L. Morrisianum, Lepidostrobas foliacens, L. in-

certus, L. princeps, LycoiDodites Meekii, L. pendulus, Mega-

phytum Grand' Euryi, M. McLayi, Neuropteris angustifo-

lia, anomala, callosa, JS". cordata, Collinsii, iS". de-

cipiens, X. fimbriata, X. flexuosa, hirsnta, US', rari-

nervis, N. tenuifolia, X. vermicularis, Odontopteris Schlo-

tlieimii, 01igocarj)ia Alabamensis, 0. Gutbieri, Pachyp-
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teris gracillima, Pecopteris arguta, P. aspera, P. cristata,

P. dentata, P. erosa, P. lyratifolia, P. oreopteridis, P.

pennaeformis, P. quadratifolia, P. squamosa, P. Strongii,

P. vestita, P. villosa, Pseudox)ecopteris ancei^s, P. callosa,

P. nervosa, P. Pluckneti, Rliabdocarpus multistriatus,

Rhacophyllum adnascens, K.. arborescens, R. hirsutum,

R. thalliforme, Sigillaria lepidodendrifolia, S. moiiostigma,

S. Schimperi, Sorocladus asteroides, Sphenopliyllum cor-

nutiim, S. emarginatum, S. Schlotheimi, Sphenopteris

cbserophylloides, S. furcata, S. gracilis, S. mediana,

S. mixta, S. scaberrima, S. spinosa, S. splendens, S. tricho-

manoides, S. tridactylites, Stigmaria amoena, S. stellaris,

Ulodendron ellipticum, U. elongatum, U. majus, U. punc-

tatum.

Colchester.

Alethopteris aquilina, Annularia longifolia, A. spheno-

pliylloides, Asterophyllites eqnisetit'ormis, Calamites ap-

proximatns, C. ramosus, Callipteridium Sullivan tii, Caulop-

teris obtecta, Cordaites borassifolius, C. diversifolius,

Knorria Selloni, Lepidodendron diplotegioides, L. obo-

vatum, L. rimosum, L. Sternbergii, Lepidostrobusprinceps,

Lycopodites cavifolius, L. uncinatus, Neurop teris hir-

suta, Odontopteris tenuinervis, Pecopteris pennseformis, P.

squamosa, P. unita, P. villosa, Pseudopecopteris anceps,

P. irregularis, Rliabdocarpus multistriatus, Phacophyl-
lum Gutbierianum, R. thalliforme, Sigillaria Brardii, S.

monostigma, Stigmaria ficoides, S. umbonata, Spheno-

phyllnm cornutum, S. emarginatum, S. Sclilotheimii, Sx)hen-

opteris spinosa, S. splendens, Ulodendron ellipticum, U.

majus, U. punctatum.

Neelysmile, Morgan County.

Lepidophyllum auriculatum, Neuropteris fasciculata.

Marseilles, La Salle County.

Sigillaria corrugata, S. Massiliensis, S. spinulosa.

Grape Creek.

Alethopteris ambigua, A. Gibsoni, A. Pennsylvanica,

Asterophyllites equisetiformis, Callipteridium Oweni, C.
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Sullivantii, Dictyopteris obliqua, Lepidocystis vesicularis,

Lepidopliyllum acuminatum, L. majus, Lepidophloios

auriculatus, L. macrolepidotus, Macrostachya communis,
Neuropteris rarinervis, Pecopteris acuta, P. unita, P. vil-

losa, Pseudopecopteris acuta, Sphenopteris spinosa, Sphen-

ophyllum Schlotheimii.

COAL D.

Duquoin.

Aletliopteris aquilina, Annularia longifolia, Asterophyl-

lites equisetiformis, Calamites approximatus, C. cruciatus,

C. ramosus, Cordaites borassifolius, C. diversifolius, Lepi-

dodendron forulatum, L. Tijoui, L. radicans, Lepido-

phloios auriculatus, L. obcordatus, Lepidopliyllum au-

riculatum, Lepidostrobus princeps, Megaphytum Mc-

Layi, Neuropteris hirsuta, rarinervis, Pecopteris pennse-

formis, P. unita, P. villosa, Rhacophyllum inflatum, Sigil-

laria Brardii, S. obliqua, Sphenophyllum emarginatum, S.

Schlotheimii, Sphenopteris tridactylites, Stemmatopteris

insignis.

St. Johns, Perry County

,

Aletliopteris ambigua, Cordaites diversifolius, Lepido-

dendron forulatum, L. Tijoui, Lej^idophyllum auriculatum,

Megapliytum McLayi, Pseudoi)ecopteris spinulosa, Sphe-

nopteris paupercula.

COAL E.

StarJc County. *

Halonia tortuosa, IS'europteris Griffithii, Rhabdocarpus
mamillatus, Trigonocarpus Adamsii, T. Dawesii, T. grandis,

T. perpusillus, T. Schultzianus, T. Starkianus, Voikmannia
fertilis, Sigillaria monostigma.

Peoria County.

Caulopteris Gilfordi, Cyclostigma Kiltorkense, Dechenia

striata, Halonia secreta, H. tortuosa, Trigonocarpus Gif-

fordi.
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COAL a to M.

Oraymile, White County.

Calamites Cistii, Carpolithes t'asciculatus, IS'europteris

Loschii, JN". rotundifolia, tenuifolia, Pecopteris Miltoni,

P. polymorplia, Rliabdocarpus clavatus, Syringodendron

Brongniarti.

Carmi, White County.

Calamites approximatus, C. Suckowii, MegapMtum pro-

tuberans, Sigillaria spinulosa, S. tessellata, Stemmatopteris

Worthenii.

Yigo County.

Palseophycus divaricatus, P. gracilis, P. Milleri.

New Harmony.

Asterophycus Coxii, Didymophyllum Owenii, Lycopo-

dites strictus, Pecopteris Miltoni, Rhabdocarpus Isevis.

Horizons undetermined,

McDonough County.

Rhabdocarpus amygdalseformis.

Vandalia Shaft.

Oligocarpia Gutbieri.

Missouri.

COAL B or C.

Clinton."^

Alethopteris ambigna, A. lonchitica, A. Serlii, Annularia

longifolia, A. longifolia var. angustifolia, A. splienophyl-

loides, Asterophyllites fasciculatus, A. rigidus, Calamites

Suckowii, C. cistii, Callipteridium membranaceum,0 Owenii,

C. SuUivantii, Cordaites communis, C. diversifolius, Cor-

daianthus dichotomus, C. gemmifer, Dictyopteris obliqua,

Eremopteris Missouriensis, Lepidodendron Brittsii. L. cy-

clostigma, L. lanceolatum, L. marginatum, L. scutatum,

* Clinton is referable to B or C I name its species in C with those of Can-

nelton Pa., on account of their affinity.
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Lepidodendron Sternbergii, LeiDidophloios dilatatus, L. sig-

illarioides, Lepidophyllum minus, Lepidostrobus Golden-

bergii, Lepidoxylon anomalum, Megaphytum Goldenbergii,

Nenropteris angustifolia, N. cordata, dilatata, N. flex-

uosa, ]Sr. liirsuta, N. Loschii, N. Missoiiriensis, IS", rariner-

vis, Odontopteris siibcrenulata, O. lieteropliylla, 0. sphen-

opteroides, Pecopteris arborescens, P. Clintoni, P. cristata,

P. dentata, P. erosa, Pecox^teris pennseformis, P. vestita,

Pinnularia capillacea, Pseudopecopteris acuta, P. irregula-

ris, P macilenta, P. nummularia, P. obtusiloba, P Silli-

manni, Rhacophyllum adnascens, R. arborescens, R. filici-

forme, R. limbriatum, R. hamulosum, R. liirsutum, R. lac-

tuca, R. membranaceum, R. spinosum, Sigillaria fissa, S.

Menardi, S. reniformis, S. sculpta, S. spinulosa, Splieno-

pliyllum erosum, S. filiculme, S. longifolium, S. oblongifo-

lium, S. Sclilotlieimii, Sorocladus ophioglossoides, Sphenoj)-

teris Brittsii, S. chserophylloides, S. Dubuissonis, S. furcata,

S. Gravenhorstii, S. mixta, S. spinosa, S. splendens, S. tri-

dactylites.

Vernon County.

Conostychus Broadheadi, C. prolifer.

HORIZONS NOT DETERMINED.

Neuropteris tenuifolia, Sphenopteris cristata var. minor,

Taonurus Colletti.

Kansas

Osage City.

Calamites ramosus, Carpolithes granulans, Lesleya mi-

cropliylla, Neuropteris angustifolia, Odontopteris Reich-

iana, 0. Schlotheimii, Pecopteris Clintoni, Rliabdocarjjus

amygdalseformis.

Laiorence.

Annularia sphenophylloides, Calamites ramosus, Les-

leya micropbylla, Neuropteris Griffithii. Sigillariostro-

bus
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Oarnett.

Alethopteris Pennsylvanica, Callipteridium membrana-
€eum, Neuropteris Loschii, Oligocarpia Gutbieri, Pecop-

teris Clintoni, P. erosa.

Thayer.

Knorria compacta, Sphenopteris tenella.

Ottawa.

Alethopteris Pennsylvanica, Calamites ramosus, Neurop-
teris angustifolia, Pecopteris aspidioides, P. erosa, Pseudo-
pecopteris muricata.

Iowa.

Ottumwa.

Lepidodendron Yeltheimianum, Sigillaria Saullii.

56 P.
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149. M. Hartii,
149. M. minima, . .

M. Sewelleni, . . .

149. M. ovata, . . .

150. M. fasciculata, . . .

151. M. abbreviata, . . .

151. M. lata, . . .

152. M. marginata, . . .

744. M. reclinervis, . . .

834. M. serrata,

833. M. dentata
151. M. Dawsoni, . . . .

153. Tceniopteris.
153. T. Smithii,
743. T. truncata, . . . .

154. Nerioptpris.
154. N. lanceolata, . . .

155. Orthogoniopteris.
156. O. Clara., . .

165. O. Gilberti, . . . .

Dduceitcs.
157. D. Emersoni. . .

158. D. macrophyilus, .

159. Idiophyllum.
160. I. rotundifolium, .

Alethopterides.
162. Lescuropteris.
162. L. Mdorii, . . . .

163. L. adiantites, . . ,

164. Callipteridium.
164. C. Sullivantii, . . .

166. C. Mansfieldi, . .

166. C. neuropteroides,
167. C. Owenii, . . . .

745. C. insequale, , . .

1 2 10 ^11 12 IS
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169. C. Pardeei,
169. C. rugosum,
171. C. Aldrichi, . .

172. C. membranaceum, ....
173. C. Massilioneum,
174. C. inflatum,
746. C. rigidum,
747. C. Dournaisii,
748. C. Grandini,
745. C. sinuatum,
175. Alethopteris.
176. A. Serlii,

177. A. lonchitica,
T. " var. Davreuxii,

179. A. grandifolia,
179. A. Helense,
181. A. Pennsylvanica,
181. A. aqiiilina,

182. A. ainbigua,
183. A. Gibsoni,
185. A. Bunburyi,
186. A. falcata,

186. A. marginata,
834. A. Evansii,
750. A. maxima, ,

748. A. crassa,

835. A. robiiata,
188. Protobtechnum.
188. P. Holdeui,

PSEUDOPECOPTERIDE^.
190. Pseudox)ecopteris.
190. P. Mazoniaiia,
193. P. subcrenulata,
194. P. Sheaferi,
195. P. spinulosa,
196. P. hymenophylloides, . . .

197. P. nervosa, ....
P. " var. Sauveurii, .

198. P. sub-nervosa,
199. P. Pluckneti,
755. P. maciienta,
755. P. hispida,
751. P. dimorpha,
202. P. Newberryi,
203. P. abbreviata,
203. P. muricata,
205. P. cordato-ovata,
206. P. Sillimanni,
206. P. Loschii,
207. P. anceps,
751. P. decurrens,
209. P. callosa,

210. P. glandulosa,
211. P. irregularis,
752. P. nuinmularia,
212. P. denudata,
214. P, decipiens,
215. P. latifolia,

215. P. acuta,
216. P. speciosa,
217. P. Virginiana,
217. P. trifoliata,

218. P. polyphilla,
220. P. pusilla,

5 6 10\11 IS 15 16 17
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264. P. iucompleta, .

753. P. obtusiloba, .

754. P. Andrseana,; .

PlCOPTERIDE^.
223. Pecopteris.
223. (Goniopteris.)
223. P. unita, ....
225. P. emarginata, .

226. P. longifolia, .

227. P. lanceolata, .

227. P. arguta, . . .

228. P. elegans, . .

756. P. robnsta, . .

230. P. venulosa, . .

(Cyatheites.)
230. P. arborescens,

,

231. P. cvathea, . .

232. P. platyrachis,
,

756. P. aspidioides, . ,

233. P. nodosa, . . . ,

234. P. quadratifolia, ,

235. P. squamosa, . ,

236. P. Strongii, . .

237. P. serpillifolia, . ,

238. P. oreopteridis,
,

239. P. pennseformis,
,

240. P. dentata, . . . .

241. P. acuta,
757. P. serrulata, . . .

242. P. aspera
243. P. Candolliana, .

243. P. Cistii, . . . ,

244. P. Bucklandi, . .

245. P. elliptica, . . .

246. P. distans, . . . .

247. P. Miltoni, . . .

247. P. polymorpha, .

248. P. abbreviata, . .

835. P. Schimperi, . .

249. P. pteroides, . . .

758. P. obsoleta, . . ,

( Villous.)
250. P. velutina, . . ,

251. P. Clintoni, . . .

252. P. vestita, . . . .

253. P. villosa, . . . .

(Ci^estate.)

255. P. erosa, . . . , ,

256. P. cristata, . . . ,

759. P. Georgiana, . ,

256. P. serrula, . . . ,

257. P. angustissima ?,

258. P. Hallii
259. P. lyratifolia, . ,

260. P. stellata, . . . ,

760. P. ornata, . . . ,

261. P. solicla, . . . ,

261. P. Clarkii, . . . ,

262. P. notata, . . . ,

759. P. Carrii, . . . ,

263. P. mycrophylla,
,

264. P. concinna, . .

265. Oligocarpia.
266. O. Alabamensis,

10 11 18
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266. O. Gutbieri, . . . „

267. O. flagellaris,

268. Sphenopteride^.
269. {Pecopterids.)
269. S. goniopteroides,
270. S. chserophylloides,
271. S mediana,
271. S. pseudo-Murrayana, . . . .

762. S. communis,
272. S. subalata,
761. S. cristata,

762. S. " var. minor, . . . .

835. S. orenata
<S. {Proper.)

763. S. plicata,

763. S. Gravenhorstii,
763. S. " var. B., . . .

275. S. Dubuissonis,
764. S. hvmenophylloides, . . . ,

220. S. adiantoides,
276. S. mixta,
276. S. gracilis,

765. S. Birttsii,

278. S. paupercula,
279. S. scaberrima,
280. S. microcarpa,
765. S. inaequilateralis,

{Hymenophyllites.)
281. S. spinosa,
769. S. solida
282. S. splendens,
282. S. furcata,
283. S. Hildreti,
768. S. Rovi,
284. S. flexicaulis,

284. S. tridactylites,

766. S. Harveyi,
286. S. trichomanoides,
286. S. quercifolia,
287. S. elegans,
767. S. divaricata,
288. S. Lariscliii,

767. S, Tracyana,
288. S. Hoeninghausii,
770. S. obovata,
290. S. Ballantini,
290. S. linearis,

291. S. fiaccida,

836. S. tenella,
836. S. dissecta,
837. S. fasciciilaris,

837. S. Hitcticockiana,
296. S. marginata,
292. Eremopteris.
292. E. crenulata,
293. E. flexuosa,
293. E. dissecta
293. E. artemisisefolia,

294. E. elegans,
770. E. Cfcieathami,
295. E. Missouriensis, . . . . .

296. E. (triphyllopteris) micro-
phylla,

10 11 18 15
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297.

297.

298.

300.

301.

302.

3)4.

776.

306.

301
776.

774.

303
307.

775.

775.

307.

307.

308.

308.

310.

311.

311.

312.

313.

314.

315.

316.

838.

317.

317.

318.

318.

319.

320.

320.

321.

321.

322.

323.

323.

324.

325.

325.

326.

326.

327.

328.

328.

329.

329.

330.

331.

331.

332.

332.

332.

332.

333.

Abiantites.
Trwhyllopteris.
T. Lfescuriana,
Arckd'opteris.
A. obliqua, . .

A. obtiisa, . . .

A. minor, . .

A. Hal liana, . .

A. Hvbernica, .

1 2 10 11 12 18U 15 16

A. Bo'ikschiaua,
A. Jacksoiii, .....
A. Kogersi,
A. deuticulata,
A. striata,

A. Alleo;haniensis, . . .

A. splieuopliyliifoiia, . .

A. niacilenta,
Cremajtopteris.
C. Pe!insylvanica, ....
Pac/iypteris.
P. gracillima,
Ilhacophylhun.
(^Nea ropterides.)
R. flabeilatum,
R. tnincatum,
R. meuibranaceum, . . .

R. scolopendrites, . . -

(Hymeaophyllites.)
R. arborescens,
R. lactuoa,
R. filicif()rme,

R. fllilorine,

R. corallinuoi,
R. cornutuni,
R. hirsulum,
R. limbriatum,
K " var. affine,

R. Clarkii,
R. Gutbierianum, ....
R. spinosum,
R. hamulosum,
R. adiiascens,
R. triclioideum,
R. iuflatutn,

R. expansum,
R. thalliforme,
JF'ucoides.

R. fucoideiim,
R. Strongii,
R. mo He
R. irregulare,
Sorocladus.
S. stellatus, .

S. asteroides,
S. sagittatus,

S. ophioglossoides, . . .

S. Worthenii,
Rachiopteris.
R. affinis,

R. selago,
R. pinnata,
R. cyclopteroides, . . .

R. punctata,
R. striata, i: ii . I
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333.

333.

333.

334.

334.

335.

335.

337.

337.

337.

338.

339.

339.

339.

339.

340.

340.

341.

341.

342.

342.

838.

838.

343.

344.

344.

345.

346.

347.

347.

348.

349.

349.

350.

352.

353.

778.

357.

357.
358.

358.

779.

359.

359.

360.

780.

779.

361.

362.

362.

363.

366.

368.

369.

369.

370.

370.

371.

R. tenuistriata,

R. squamosa,
Stigrnarioides.
S. Evenii,
S. truncatus,
S. villosus,

S. tuberosus,
S. linearis,

Stemmalopteris.
S. hirsuta,

S. eniarginata,
S. Scliiniperi,

S. squamosa,
S. angustata,
S. punctata,
S. peltigera,

S. insignis,

S. gigantea,
S. cj'clostigma,
S. mimica,
S. polita,

S. Wortlienii,
S. microstignia,
S. anceps
CauLopteris.
C. Gitfordi,
C. Lacoei,
C. obtecta,
C. Cistii,

C. Manstieldi,
C. Loclcwoodi,
C. antiqua,
C. peregrina,
Megaphytum.
M. McLayi,
]M. Golden bergil,

M. Grand'Euryi,
M. protuberans,
Psaronius.
P. species,
Lycopodiace.e.
Lycopodites et Selaginites,
L. arborescens,
L. pendulus,
L. Meekii,
L. cavifolius, ,

L. crassus?,
L. flexitblius,

L. uncinatus,
L. Ortoni,
L. strictus,

L. Lacoei,
L. simplex,
L. annulariaetblius, . . . .

L. Richardsoni, . , . , . .

L. comosus,
Lepidodendron.
L. Sternbergii,
L. Brittsii,

L. lanceolatum, .......
L. scutatum,
L. latifolium, . , ...
L. Morrisianum,
L. aculeatum, ...

1 .
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8 4 10 11

372.

373.

374.

376.

377.

377.

379.

377.

380.

381.

382.

382.

383.

382.

384.

385.

386.

387.

388.

389.

390.

390.

391.

392.

392.

394.

394.

395.

395.

396.

396.

397.

397.

382.

784.

839.

397.

401.

401.

403.

404.

405.

405.

407.

407.

839.

839.

408.

409.

411.

413.

414.

416.

417.

417.

418.

420.

421.

422.

423.

L. aculeatum Var. caudatum,
Ij. rigens,
L. longifolium,
L. Veltheiinirnum,
L. squainiferum,
L. priniJBve,
L. corrugatum,
L. vestitum,
L. Rushvillense,
L. clypeatum,
L. costatvim,

L. turbinatum,
L. riiombicum,
L. quadrangulatum,
L. quadratum,
L. dicliotomiim,
var. obovatum,
L. modulatum,
L. carinatum,
L. distans,
L. cuspidatum,
L. VVorthenii,
L. Andrewsii,
L. quadrilaterale,
L. forulatum,
L. diplotegioides,
L. Tyoui,
L. obtusum,
L. rimosum,
L. crenatum,
L. cyclostigma,
L. Mielicki,
L. Gaspianum,
L. Chemungense, ......
L. ichthyolepis,
L. obscurum,
L. radicans,
L. Volkmannianum, . . . .

L. marginatum,
L. rigidum,
Ulodendro7i.
U. commutatum,
U. majus,
U. minus,
U. ellipticum,
U. elongatum,
U. puiictatuui,
I<L7iorria.

K. imbricata,
K. compacta, ,

K. Selloni,
K. acicularis,

Halonia.
H. tuberculata,
H. tortuosa,
H. Mansfieldi,
H. flexuosa,
H. pulciielia,

H. secreta, .

Lepidophloios.
L. crassicaulis,

L. auriculatus,
L. laricinus,

L. obcordatus,
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424.

425.

425.

426.

781.

427.

428.

429.

429.

430.

431.

431.

432.

433.

434.

434.

840.

435.

436.

436.

841.

437.

438.

438.

440.

441.

441.

442.

443.

443.

443.

444.

444.

445.

446.

784.

447.

447.

447.

788.

448.

449.

449.

450.

450.

451.

451.

452.

452.

787.

785.

786.

436.

787.

786.

787.

786.

841.

454.

454.

454.

L. inacrolepidotus,
L. sigillarioides,

L. protuberans,
L. ichthyoderma,
L. dilatatus

Fructifications of Lepidophi-
lois,

L. species,
Cyclostigma.
C. Kiltorkense,
Deche7iia.
D. striata,

Lepidostrohus.
L. Goldenbergii, .

'

Ij. praelongus,
L. princeps,
L. variabilis,

L. Butleri,
L. spectabilis,

L. lancifolius,

L. lanceolatus,
L. latus,

L. oblongifolius,
L. ovatifolius,

L. hastatus,

L. ornatus,
L. Aldriohi,
L. connivens,
L. species,

L. incertus,
L. Macrocystis.
L. (M.) Salisbaryi,
L. (M.) quadratus,
L. (M.) Manstieldi,
L. (M. ) foiiaceus,

L. (M.) mirabiiis,

L. truncatus,
L. Richardsoni,
L. globosus,
Lepidophylium.
L. affine,

L. brevitbliuin,
L. tuniidutn,
L. Morrisianum,
L. majus, . . .

L. Maiisfieldi,

L. auriculatum,
L. acuminatum,
L. obtusum,
L. rostellatum,
L. striatum,
L. linearifolium,
L. coriaceum,
L. cultrif'orme,

L. fallax
L, lanceolatum,
L. elegans,
L. Campbellianum,
L. minutum,
L, gracilo,

L. Stantoni,
Lepidocystis.
L. pectinatus,
L. liueatus,

1 1
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465.

455.

456.

457.

457.

458.

458.

458.

459.

460.

460.

461.

464.

465.

465.

788.

789.

790.

790.

791.

466.

468.

793.

795.

470.

470.

470.

471.

472.

473.

473.

474.

474.

475.

476.

477.

477.

797.

479.

480.

842.

480.

480.

481.

482.

483.

799.

485.

486.

486.

487.

488.

801.

489.

490.

490.

491.

491.

492.

493.

493.

494.

495.

L. quadrangularis, ....
L. obtusus,
L. angularis,
L. vescicularis,

L. fraxiniforinis,

L. bullatus,
Sporocystis.
S. planus,
Psilophyton.
P. princeps,
Leptophlceum.
L. rhombicum,
TieyiiophyUum.
T. decurrens,
T. contextum,
T. deflexum,
T. brevifolium,
Ptilophitum.
P. Vanuxemi,
P. gracile
P. lineare,

SlGILLARIE^.
Sigillaria (Leiodermarice.)
S. monostigma,
S. Grand'Euryi,
S. ftssa, . . .

'.

S. sculpta,
S. obliqua,
S. spinuiosa, . . .

S. dilatata, , .

S. reticulata, . , .

S. Lorenzii,
S. stellata, .....
S. Schimperi, . . ,

S. corrugata, . ^. v

S. leioderma, . . .

S. lepidodendrifolia,
iS. Claihrarice.
S. Brardii,

S. Menardi, ....
S. Serlii,

S. Brochanti, . . .

/S'. Rhytidolepis.
S. Dournaisii, . . .

S. tessellata, . .

S. ichthyolepis, . .

S. hexagona, . . .

S. mamiliaris, . . .

S. Lescurii, ....
S. notata,

S. cuspidata, ....
S. Massilliensis, . .

S. attenuata, ....
S. Williamsii, . . .

S. leptoderma,' . .

S. pulchra, ....
S. polita, ....
S. Yardleyi, ....
S. orbicularis, . . .

S. Volzii,

S. Pittstoniana, . .

S. Sillimanni, . . .

S. elliptica, ....
S. ovaiis,

4\5

1

1 .
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495. S. Cortei
496. S. obovata,
496. S. acuminata,
497. S. rugosa,
498. 8. marginata,
499. S. Lacoei,
499. S. descoidea,
500. S. laevigata,

601. S. renilormis,
799. S. pyriformis,
800. S. Leveretti,
842. S. Saullii ?,

842. S. venosa,
505. S. siinplicitas,

505. S. Yanuxemi,
502. iSyringodendron.
502. S. Porteri,
503. S. pachyderma,
504. S. Brongniarti,
505. S. cyclostigma,
506. S. gracile,

506. Didymophyllum.
506. D. reniforme,
801. D. Owenii,
507. Stigmaria.
514. S. hcoides,
516. S. unibonata,
516. S. amoena,
516. S. stellaris,

377. S.minuta,
843. S.elliptica,

843. W. exigua
797. Sigillariostrobus species.
617. iSigillarioides.

617. S. radicans,
518. Piyi7iularia.
618. P. capillacea,
618. ISpiranqium.
519. S.Prendelii
520. S. appendiculatum, . . .

520. S. multiplicatum, . . . .

521. S. intermedium,
521. Noeggerathiece.
523. Whittleseya.
523. W.elegans,
524. W. integrifolia,

525. W.undulata,
843. W. microphylla,
625. Cordaiteoe.
527. Cordaites.
629. C. validus,
630. C. crassus,
530. C grandifolius,
532. C. borassifolius,
533. C. lingulatus,
534. C. communis, .... . .

635. C. Lacoei,
635. C. diversifolius,
537. C. Mansfieldi,
639. C. gracilis,

540. C.radiatus,
540. C.costatus,
641. C. serpens,
643. C.Robbii,

1 2

1

9 10 11 12 18\14 15

2 1

3 1 2
.11.
1 1 .

. 1 .



896 P. REPORT OF PROGRESS. LEO LESQUEREUX.

10 11 18 14

544. C. angustifolius,
544. C.flexuosus,
545. Cordaianthus.
545. C. ovatus,
546. C. dichotomus,
547. C. baccifer,
545. C. gemmifer,
844. C. scaber,
802. C. flexuosus,
802. C. spicatus,
844. C. ebracteatus,
803. C. rugosus,
540. Cordaicarpus.
805. C.stabilis,
539. C. Manstieldi,
804. C. Gutbieri,
550. C. ovatus, .

551. C. apiculatus,
804. C. costatus,
804. C.ciiictus,
805. C. lineatus,
551. Cordaistrobus.
552. C. Grand'Euryi,
553. DicranophylLum.
553. 1). dichotomum,
554. D. dimorphum,
556. Desmiophyllum.
557. D.gracile,
557. Lepidoxylon.
557. L. anomalum,
561. Cardiocarpxis.
562. C. samareeformius,
563. C. Newberryi,

563. C.ingens,
564. C.affinis,

564. C. aiinulatus,
565. C. pachytesta,
565. C. (Ptilocarpus) bicornutus,
567. C. latus,

567. C. minus,
567. C. elongatus, . .

813. C. (Saniaropsis) zonulatus,
568. C. (S.) late alatus,
569. C. (S.) simplex,
569. C. orbicularis,

,

570. C. diminutivus,
570. C. fasciculatus,
571. C. apiculatus,
810. C. mamillatus,
572. C. regularis,

5>TS,. C. congruens,
573. C. marginatus,
813. C. bicuspidatus, .......
597. C. plicatus,

597. C. Trevortoni,
810. C. conglobal us,

812. C. crassus,
809. C. pachytesta,
810. C.ovalis,
808. C.Harveyi, ,

808. C. longicollis,
807. C. speciosus,
806. C.dilatatus,
807. C. patens,
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811. C. divergens, . . .

811. C.latior, ....
812. C. circularis, ....
812. C.diplotesta, . . .

814. C. ellipticus, ....
814. C. annularis, ....
815. C. pusillus, . . .

574. RhabdocarpuSj . .

575. R. insignis
575. R.Howardi, ....
576. R. Jacksonianus, .

578. R. mulstriatus, . .

579. R. carinatus, . . .

579. R. acuminatus, . .

579. R.lsevis, . . .

580. R. Danai,
581. R. clavatus, . . .

844. R. Beinertianus,
581. R. amygdalsetbrmis,
583 . R. late-margiuatus,
583. R.minutus, , . .

583. R Gornutus, . . . .

583. R. arcuatus, . . .

817. R.subglobosus, . .

844. R. Bockschianus, .

816. R. pachytesta, . .

816. R.mamiilatus, . .

819. R. apiculatus. . . .

815. R.inflatus, . . .

818. R. emarginatus, . .

818. R.abnormalis, . .

818. R.tenax, ...
815. R. late-costatus, . .

584 . Trigonocarpus.
584. T. Noeggerathi, . .

821. T. Dawesii, . .

586. T. Bertholetiformis,
587. T.Saffordi, ....
587. T.magnus, ....
588. T.juglans, ....
588 . T. Hildreti, ....
589. T. triloGularis, . . .

589. T.Parkinsoni, . . .

590. T. olivseformis, . .

590. T. Menzelianus, . .

591. T. tricuspidatus, . .

591. T.ornatus, . .

592. T. multicarinatus, .

592. T.Giffordi, . . .

820. T.Adamsii. . . .

820. T. perpusillus, . . .

819. T. Schultzianus, . .

821. T.grandis, . .

822. T. Kansaseanus, . .

822. T. Starkianus, . . .

823. T. multistriatus,
823. T.ampullseformis, .

590. T. subcylindricus, .

593. Carpolithes.
694. C. fasciculatus, . . .

595. C. cistula, . . . .

595. C. corticosus, . . .

695. C. persicaria, . . .

696. C. acuminatus, . . .

10 11 1213 14

13 1

3 1

1 1

57 P.
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596. C.
595. C.
59S. C.

59S. C.
598. C.
826. C.

825. C.
826. C.
824. C.
825. C.
824. C.
824. C.
597. C.
593. C.
825. C.

retusus, . .

fragarioides,
spicatus,
lunatus, . .

siliqiia, . .

iatior,

perpusillus,
transsectus,
cerasiforniis,

granularis.
Butlerianus,
conicus,
punctatus ?

bifidus ?

minimus, . .

1 2 6 7

!:

10 1112 131415 16'17
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EXPLA]S^ATIONS OF THE PLATES.

Plate A.

Figs. 1-6. Taonurus marginatus^ Lx., p. 7.

Trans. Amer. Philos. Soc. vol. xiii, PI. vii.

7. 'T' Cnllpff) Ti\r 11 7
u 8-8&. IT CbiCEOp 11 IjCUS IVlliLeTl^ IjX., p. lU.

Geol. Kept, of Indiana, 1875. PI. i, f. 1, la, 16,

Plate B.

Figs. 1, 2. Conostichus Broadlieadi^ Lx., p. 15.
u

3. C prolifer^ Lx., p. 16.

u
4. C. . ... ornatus.IjK., p. 17.

GeoL Kept, of Inda., 1875, PI. i, f. 6.

5, 6. Asteropliycus Coxii^ Lx., p. 12.

Ibid., pi. ii, f. 1, 2.

u
7, 8. A. . . . simplex^ Lx., p. 13.

)-10a. PalcBophycus gracilis^ Lx., p. 11.

Ibid., PI. 1, f. 4-56.

''11,11a. RMzomorplia SigiUarice, Lx., p. 3.

Proc. Am. Phil. Soc, No. 100, PL iv, f. 9, 96.

Plate I.

Figs. 1. Calamites cannceformis, Scliloth., p. 24.
^^

2. C. . . . ramosus^ Artis., p. 22.
u

3, 4. (7. . . . SucJcowil^ Bt., p. 20.
u

5. (7. . . . approximatus^^chloth.^^.^Q.
u

6. a . . . Cistii, Brgt., p. 27.

7. Bornia radiata, Schp., ]). 30.

Brgt. Hist. d. veg. foss., PI. xxvi, f. 1, in parte.

(899 P.)
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Plate II.

Figs. l-2aa. Annularia longifolia^ Bt., p. 45.

" 25, "^hl. A. . . . iiiflata, Lx., p. 47.

" 3, 3r/. AsterophylUies equisetiformis, Bt., p. 35.

" 4-5a. A gracilis, Lx., p. 42.

" 6,7. Sphenophyllum SchlotJieimii, Bt., p. 52.

" 8, 9. Annularia splieiiojphylloides, Zenk, p. 48.

10,10a. Splienopliyllum hifurcaium, Lx., p. 55.

Geol. Rept. of Arks., ii, PI. i, f. 2, 2a.

Plate III.

Figs. 1-4. Asteropliyllites fasciculatus, Lx., p. 41.

" 5-7. A ovalis, Lx,, p. 35.

" 8-10. Disposition of the fructifications of Astero-

pliyllites, p. 43.

Flore carbon, de Grand 'Eury, PL vi, f. 4, 11.

11,12. AsteropkyIIites, fiU-Gti^ed. (Original spec.)

p. 44.

13. Annularia splienophylloides, Zenk, var.

minor, p. 48.

14. Macrostacliya infimdibuliformis,'^Q\r^.,^.

60.

"17-19a. Cones of MacrostacJiya, p. 828.

" 20. MacrostacJiya aperta, Lx., p. 829.

" 15,16. Sheaths of Eqiiiselites, p. 62.

"21-23a. TrocJiopJiyllum clavatum, Lx., p. 65, 794.

*'24-25^>. T. " " Zmmre?, Lx., p. 64, 791.

Plate IV.

Figs. 1, la. Whittleseya elegans, Newby, j3. 523.

" 2. Whittleseya integrifolia, Lx., p. 524.

" 3. W. . . . undiilata, Lx., p. 525.

4. ISeuropteris tricliomanoides, Bt., p. 79.

" 5. i7. . . . reniformis, Bt., p. 77.

Plate V.

Pigs. 1-6. Neuropteris fimhriata, Lx., p. 81.

F. 3, Geol. Rept. of Ills., vi, PI. iv, f. 4 ; f. 6, Geol of

Penna., 1858, PI. iv, f. 17.

" 7. 8. iV". . . . dentata, Lx., p. 82.

Ibid., PI. iv, f. 21, PI. V, f. 9.
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Plate YI.

Figs. 1-6. Neurojpteris gibhosa, Lx., p. 84.

7-10. N. , . , Rogersi, Lx., p. 83.

11. JSf. . . . auHculataf Bt., 1^. 85.

Plate VII.

Figs. 1,1a. Neurojpteris aiiomala, Lx., p. 118.

" 2-4(2. N. . , . inflata, Lx., p. 86.

5-6a. N, . . . Missouriensis^ Lx., p. 104.u

Plate VIII.

Figs. 1, 4, 5, 7, 9, 12. Neuropteris Tiirsuta, Lx., p. 88.

F. 9, 11. Geol. of Penna., 1858, PI. iv, f. 4, 8.

" 2, 3, 6, 8, 10, 11. . . . angustifolia, Bt., p.

89.

Plate IX.

Figs. 1-6. NeuTopteris Clarksoni, Lx., p. 94

Plate X.

Figs. 1-4. Neuropteris plicata, St., p. 96.

5-10. N. . . . mrmicularis, Lx., p. 99
F. 6, 8, GeoL Rept. of Ills., iv, PI. vi, f. 1, 3.

Plate XL
Figs. 1-4. Neuropteris LoscMi, Bt., p. 98.

Plate XII.

Figs. 1% 2-9. Neuropteris tenuifolia, Bt., p. 100.

Plate XIIL

Figs. l-3a. Neuropteris SmitJiii, Lx., p. 106.

.... Elrodi, Lx., p. 107.

.... suhfalcata, Lx., p. 102.

4. N
5, 6. N.

7. N
8. N

9, 9a. N
10-12. N
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Plate XIV.

Figs. 1-7. Neurojpteris Desorli, Lx., p. 112.

Plate XV.

Figs. 1. Neuroyteris Desorii, Lx., p. 112.

2-5. N. rarinerms, Bunb., p. 109.

Plate XVI.

Figs. 1-8. Weuropteris callosa, Lx., p. 115.

" 9-lla. N. crenidata, Bt., p. 116.

Plate XVIL
Figs. 1-4. Neuropteris Agassizl, Lx., p. 117.

Plate XVIIL
Figs. 1, 2. Neuropteris Yerhencefolia, Lx., p. 120.

GeoL Kept, of Ills., iv, PL vi, f. 5, 6.

3-5. N. . . . . Germari, Goepp., p. 113.

F. 4, Geol. of Penna., 1858, PI. xx, f. 5 ; f. 5, Ibid.,

PI. V, f. 5.

6, 6a. N. coriacea, Lx., p. 111.

Geol. Rept. of Ills., iv, PI. viii, f. 7, 8.

" 7 N. Evenii, Lx., p. 117.

Ibid., ii, PI. xxxvi, f. 4.

" 8. iV. pacliyderma, Lx.
Ibid., ii, p. 430, PI. xxxvi, tig. 5.

Plate XIX.

Figs. 1-5. Odontopteris alplna, Gein., p. 126.

Plate XX.

Figs. 1-2. Odontopteris Schlotheimii^ Bt., p. 136.

Plate XXI.

Figs. 1. Odontopteris alata, Lx., p. 131.

Cat. Pottsville Sci. Assoc.. PI. i, f. L

2. 0 Brardiif Bt., p. 132.

Geol. Rept. of Arks., ii, PI. v, f. 7.

" 3, 4. 0 spthenopteroides^ Lx., p. 139.

5, 6. 0 subcrenulata^ Lx., p. 137.

" 7, 7a. 0 abhreviata^ Lx., p. 138.

" 8. 0 cequalis, Lx., p. 135.



EXPLANATIONS OF THE PLATES. P. 903

Plate XXIL

Figs. 1,1a. Odoiitopter is WortheiuL Lx., p. 130.

GeoL Kept, of Ills., ii, PI. xxxvi, f. L

2,3. 0 tenumervls^ Lx., p. 125.

Geol. of Penna., 1858, PL v, f. 7, 8.

4,5. O sicbciineata^ Bnnb., p. 134.

F. 5, Geol. Kept, of Ills., ii, PL xxxvi, f. 3.

6. 0 heterophylla^ Lx., p. 129.

Ibid., PI. xxxviii, f. 5.

7-9. 0 cornuta^ Lx., p. 128.

Plate XXIII.

Figs. 1-3. Neuropteris cajntata, Lx.. p. 103.

F. 1, Geol. Rept. of Ills., iv, PI. vii, f. 1.

" 4-6. Dictyopteris ohliqua^ Bunb., p. 146.

7-10. i). . . . ; . rubella, Lx., p. 145.

Ibid., PI. vii, f. 2-5.

" 11. Idiophyllum rotundifoUum, Lx., p. 160.

Plate XXIV.

Figs. 1. Magalopteris Southwellii, Lx., p. 148.

" 2, 2a. M. . . . . fasciculata^ Lx., p. 150.

3. M. abhremata, Lx., p. 151.

4, 4a. M. . , , . . marginata, Lx., p. 152.

" 5, 6. Neuropterisfasciculata, Lx., p. 93.

Geol. Kept, of Ills., iv, PI. v, f. 2, 4.

Plate XXV.

Figs. 1-3. Lesleya grandls, Lx., p. 143.

4-6a. Da?icBUes mac7^ophyllus (Newh.), Jji^., -p. 187,

7, 7a. Tceniopteris SmitMi, Lx., p. 153.

Plate XXVL

Figs. 1,1a. Lesciiropteris Moorii (Lx.), Schp., p. 162
Geol. of Penna., 1868, PI. xix, f. 1.

4, 4a. L adlantltes, Lx., p. 163.

Ibid., PI. XX, f. 1.

2-3. CaUipteridmm Pardeei, Lx., p. 169.
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Plate XXYII.

Figs. 1-2. Callipteridium Mansfleldi^ Lx. p. 166.

3, 3a. C neuropteroides^ Lx. p. 166.

4-8a. C. memhranaceum, Lx. p. 172>

Plate XXVIII.

Figs. l-3a. Danceites Emersoni, Lx. p. 157.

" 4-6a. Alethopteris Gibsoni, Lx. p. 183.

7,7a. A lonchiUca,V>\o.,^.\ll,

Plate XXIX.

Figs. 1-5. Alethopteris Serlii, Bt., p. 176.

Plate XXX.

Figs. 1-4. Alethopteris Helenoe, Lx. p. 179.

5, 5a. Pecopteris angustissimaf Bt., p. 257.

Plate XXXI.

Figs. 1-4. Alethopteris ambigua, Lx. p. 182.

Plate XXXII.

Figs. l-7a. Pseudopecopteris Mazoniana, Lx. p. 190.

F. 2-7, GeoL Rept. of Ills., iv, PI. ix, f. 3-7.

Plate XXXIII.

Figs. 1. Alethopteris Gihsoni, Lx., p. 183.

" 2-5. Callipteridium incsquale, Lx. p. 168.

" 6-7. C. Owenil, Lx., p. 167.

F. 6, Geol. Rept. of Arks., ii, PI. ii, f. L

8-8&. Pseudopecopteris Sheaferi, Lx., p. 194.

" 9, 9a. Callipteridium ivflatum^ Lx., p. 174.

Plate XXXIV.

Figs. 1-3. Pseudopecopteris nervosa (Br), Lx., p. 197.

4, 4:a. P Pluckneti, Schloth.,p.l99.

Plate XXXV.

Figs. 6. Pseudopecopteris dimorpha^ Lx., p. 201.

7, 7a. P Pluckneti, Scliloth.,p.l99.
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Plate XXXVI.

Figs. l-2a. CalUpteridium rugosum^ Lx., p. 169.

Plate XXXVIL
Figs. 1, la. Pseudopecopterls Newberry i, Lx., p. 202.

2-2^>. P muricata, Bt., p. 203.

" 3. P Sillimanni, Bt. p. 206.

4-5. P cordato-ovata (Weiss),

Lx., p. 205.

" 6, 6a. P acuta (Bt.), Lx., p. 215.

" 7,8. P subcre7iulata, hiL.y ip.ldS,

Plate XXXVIII.

Figs. 1-4. Pseudopecopteris anceps, Lx., p. 207.

Plate XXXIX.

Figs. 1-3. CaUipteridium AldricM, Lx., p. 171.

4-6a. Pecopteris elUptica, Bunh., p. 245.

" 7,8. P {Oon.) rohusta, Lx., p. 229.

" 9-10. P {Goii.) lanceolata, Lx. p. 227.

GeoL Kept, of Ills., iv., PL xiii, f. 1-3.

" 11. P {Goii.) emarginata^ Goepp., p.

225.

itid., PI. xiii, f. 4.

" 12-13a. P. . . . squamosa, Lx., p. 235.

Ibid., PI. xii, f. 1 in parte ; PI. xiii, f. 10, 11.

" 14~15a. P Strongu, Lx., p. 236.
Ibid., PI. xiii, f. 7-9.

Plate XL.

Figs. 1-76. Pecopteris (Gon.) unita^ Brgt., p. 223.

Plate XLI.

Figs. 1, la. Pecopteris {Gon.) venulosa, Lx., p. 230.

" 2-3a. P {Gon.) arguta, Bt., p. 227.

4, 4a. P CistiU Bt., p. 243.

Hist. d. Veg. foss., PI. cvi, f. 2, in parte.

" 5, 5a. P platyrachis, Bt. p. 232.

Ibid., PI. ciii, f. 5.
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Figs. 6-75. P. . arhoresceiis, Schloth., p.

230.

" 8,8a. F oreopteridis.Bt., ]).

Ibid., Pi. cv, f. 2, in parte.

" 9, 9a. P Miltoni, Bt., p. 247.

10, 10a. P Clarkll, Lx., p. 261.

Plate XLII.

Figs. l-5a. Pecopterls CUntonl, Lx., p. 251.

Plate XLIII.

Figs. l-7a. Pecopterls vestita, Lx., p.252.

Plate XLIY.

Figs. 1,1a, 3. Pecopterls erosa, Gutb., j). 255.

" 2, 2a. P crlstata, Gutb., p. 256.

" 4, 4a. P dentata, Brgt., p. 240.

Plate XLV.

Figs. l-2a. Pecopterls penncBformls, Bt., p. 239„

Plate XLYL
Figs. Pecopterls serpill Ifolia, Lx., p. 237.

4-6a. P abhremata f Bt., p. 248.

Plate XLVII.

Figs. 1-15. Oligocaryia Alabamensis, Lx., p. 266.

2-26. Sphenopterls mlcrocarpa^ Lx., p. 280.

Plate XLYIII.

Figs. 1-35. Oligocarpla GiUhlerU Goepp., p. 266.

F. 3o; and 3&, Geinitz, Verst., PI. xxxiii, f. 7a, 76.

4-55. Pecopterls lyratlfolla, Goepp., p. 259.

6-65. P sollda. Lx., ]). 261.

Geol. Kept, of Ills., iv, PI. xi, f. 5-7.

" 7-75. P stellata, Lx., p. 260.

Ibid., ii, PI. xxxvii, f. 4-4&.

" 8-85. Sorocladus stellatvs, Lx., p. 328.
• Geol. Rept. of Arks., ii, Pi. ii, f. 2-26.
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Figs. 9-9/;. S. . . . asteroides, Lx., p. 328.

Geol. Kept, of Ills., iv, PI. xiv, f. 6-76.

''10-10Z>. 8. ... sagittatus, Lx., p. 329.

Ibid., PI. xiv, f. 3-5.

" 11. /SI ... . ophioglossoides^ Lx., p. 329.

Plate XLIX.

Figs. 1-3. Arc?icBoj)teris Boclcschiana f Goepp., 306.

Geol. of Penna., 1858, PI. iv, f. 1-lc.

^' 5. A minor
^
Lx., p. 302.

6, 7. A oMusa, Lx., p. 301.

F. 6, ibid., PI. i, f. 11.

" 8, 8a. A stricta, Andrews, p. 303.

Geol. Rept. of Ohio, ii, PI. xiix, f. 2, in parte.

" 9, 9a. A Alleghaniensis, Meek, p. 307.

Bull. Phil. Soc. of Washington, Dec. 1875, PL 1, f. 2.

Plate L.

Figs. 1-4. ArchcBopteris minor
^
Lx., p. 302.

5. A Hyhernica, Forb., p. 305.

" 6-6c. TripliyUoyteris Lescuriana. Meek, p. 297.

Phil. Soc. Wash., 1875, PI. ii.

" 7. HhacopJiyllum tricncatum^ Lx., p. 311.

Plate LI.

Figs. 1-lh. Pseudopecopteris speciosa^ Lx., p. 216.

Plate LIT.

Figs. l-3&,8. Pseudopecopteris irregularis^ St., p. 211.

" 4,4:a. P latifolia, Bt., p. 215.

9-1Oa. P decipiens, Lx., p. 214.

6-7a. Eremopteris microphylla^ Lx., p. 296.

Plate LIII.

Figs. 1, 2. Eremopteris crenulata, Lx., p. 292.

3. E. . . . . . flexuosa, Lx., p. 293.

4. E. dissecta, Lx., p. 293.

" 5-6. E. artemisicefolia, Bt., p. 293.

" 7-7a. E. elegans, Ett., p. 294.

** 8,8a. E. Missouriensis^ Lx., p. 295.



908 P. REPORT OF PROGRESS. LEO LESQUEREUX.

Plate LIY.

Figs. l-Sa. Sphenopteris mixta, Schp., p. 276.

Plate LY.

Figs. 1, la. SpJienopteris subalataf Gein., p. 272.

^' 2-2^. S. . . . . Brittsii, Lx., p. 277.

3-4a. 8. goniopteroides, Lx., p. 269.

" 5, 5a. S. HceningJiausii, Bt., p. 288.

" 6, 6a. S. elegans, Bt., p. 287.

" 1.1a. 8. Larischi, Stur., p. 288.

" 8-9a. 8, tridactylites, Bt. p. 284.

Plate LVL

Figs. 1, la. Pseudopecopterls sphudosa, Lx., p. 195.

Geoi. Rept. of Ills., Iv, PI. xi, f. 1, 2.

*' 2-35. P hymenophylloides, Ijk,,^.

196.

Ibid., PI. X, f. 1-4.

" 4,4a. 8pJienopteris splendens, Lx., p. 282.

Ibid., PI. xix, f. 2.

*' 5-5&. 8phenopliyllum cornutum, Lx., p. 56.

Same specimens as f. 4.

Plate LVII.

Figs. 1, la. Bhacophyllumflahellatumf St., p. 311.

2. R Mrsutum, Lx., p. 318.

3, 3a. R. . . . . . cornutum, Lx., p. 317.

4, 4a. R corallinum, Lx., p. 317.

" 5. R ClarJcH, Lx., p. 319.

Geol. Rept. of Ills., iv, PI. xvi, f. 2.

" 6. R expansum, Lx., p. 323.

7-8. R ivflatum, Lx., p. 323.

Ibid., PI. xvi, f. 6-6a.

" 9-11. R ad.nascens, LI. & H., p. 321.
F. 9-10, Ibid., PI. xvi, f. 7, 8.

Plate LYIII.

Figs. 1, 2. Rhacophyllum meinbranaceum, Lx., p. 312.

" 3. R hamulosum, Lx., p. 321.

" 4, 5. R spinosum, Lx., p. 320.

" 6, 7. R fucoideum, Lx., p. 325.
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Plate LIX.

Figs. 1. Stemmatopteris hirsuta^ Lx., p. 337.

" 2. S. squamosa, Lx., p. 339.

3. >S'. pimctata. Lx., p. 339.

Geoi. of Penna., 1868, PL xiii, f. L
" 4. 8. mimica^ Lx., p. 341.

" 5. 8. angustata^ Lx., p. 339.

6. >S\ . polita, Lx., p, 342.

" 7. /S". ins ignis, Lx,, p. 340.

Geol. Kept, of Ills., ii, PI. xlix, f. 1.

o. Caulopteris obiecta, Lx., p. 344.

Ibid., iv, PI. xxviii, f. 1.

Plate LX.

Figs. 1, 2. Caulopteris Giffordi, Lx., p. 343.

3. C. Mansfieldi, Lx., p. 346.

Plate LXI.

Figs. 1, 2. Halonia tortuosa, LI. & H., p. 413.

3, 3a. H. . . , flexuosa, Lx., p. 416.

" 4. Megaphitum Goldenhergii, Weiss., p. 349.

" 5. Halonia pulcliella, Lx., p. 417.

Geol. Kept, of Aks., ii, PI. lii, f. 3 in parte.

Plate LXII.

Figs. 1,1a. Lycopodites Meekll. Lx., p. 357.

Geol. Kept, of Ills., iv, PI. xxvi, f. 6, 6a.

2, 2a. L pendulus, Lx., j). 357.

3-3(^. Lepidodendron squamiferum, Lx., p. 376.

4, 4a. L rliomhicum, St., p. 382.

5. L cyclostigma, Lx., p. 394.

6-8a. L Weliheimianum, St., p. 374.

Plate LXIIL

Figs. 1-2. Lepidodendron Brittsii, Lx., p 368.

" 3-5a. L lanceolatum^lj^., p. 369.

6-6c. L scutatum, Lx., p. 369.

7-8. L latifolium, Lx., p. 370.

9-lOa. L forulatum, Lx., p. 390.
Geol. Rept. of Ills., iv, PI. xxiii, f. 5-8.



910 P. REPORT OF PROGRESS. LEO LESQUEREUX.

Plate LXIV.

Figs. 1. Lepidodendroji, aculeatum^ St., p. 37i.

2. L diplotegioldes^ Lx., p. 390.
GeoL Kept, of Ills., ii, Pi. xlix, f. 2.

" 3. L obooatwm^ St., p. 384.

4. L costatum^ Lx., p. 381.

Ibid., Pi. xiiv, f. 7.

5. L turhinatum^ Lx., p. 382.

Ibid., Pi. xiiv, f, 6.

" 6. L Andrews ii, Lx., ^. 389.

7. i> cuspidatum. Lx., p. 388.

8, 9. i/ Worthenii, Lx., p. 388.

Ibid., PI. xlix, f. 4. 5.

" 10. L distans, Lx., p. 387.

Geol. of Penna., 1858, PL, xvi, f. 4.

11. L rimosum^ St., p. 392.

" 12. L Miellcki, Goepp., p. 395.

''13,14. L modulatum, Lx., p. 385.

Geol. Kept, of Arks., ii, PI. lii, f. 1, la.

" 15. L mstitum, Lx., p. 379.

"16-18. L clypeatum^ Lx., p. 380.

Plate LXV.

Figs. 1. Ulodendron eloagatum, Lx., p. 405.

Geol. Rep,, of 111., iv, PI. xxiii, f. 4.

" 2-4. U. . . . . elU'pticvm, St., p. 404.

Ibid., Pi. xxii, f. 3, xxiii, 1-3.

" 5, 5a. U. punctatum^ St., p. 405.

Plate LXVI.

Figs. 1. Ulodendron minus, LI. & H., p. 403.

" 2, 2a. U. . . . . commutatum, Schp., p. 401.

'' 3-3a. U. . . . . LI. & H.. p. 401.

Geol. Rept. of Ills., iv, PI. xxii, f. 4a, b. c.

Plate LXVII.

Figs. 1, la.

" 2, 2a.

3.

Halonia seereta, Lx., p. 417.

Ulodendron Mansfieldi, Lx., p. 414.

Dechenia striata^ Lx., p. 431.
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Plate LXVIII.

Figs. 1. Fragment of cone of Lepidophloios larici-

nus. St., p. 428.

RoehL Paleont., xviii, PI. xiii, f. la.

" 2. Lepidophloios macrolepidotus^ Gold., p. 424.

3. Cone of Lepidophloios auriculatus^ Lx., p.

421.

GeoL Rept. of lUs., iv, PI. xxx, f. 1.

" 4. Scale of the same.

5. LepidopJiyllum auriculatum, Lx., p. 421.

Ibid., PL xxiv, f. 1 in parte.

6. Lepidophloios ; fragment of a cone with

scales partly covering macrospores, p. 428.

Same; agglomerations of macrospores, j). 428.

8, 8a. L f Sigillarioides^ Lx., p. 425.

9, 9a. L protuherans^ Lx., p. 425.

Ibid., PL xxvi, f. 1, 2.

" 10. L. , . ichthyoderma^ Lx., p. 426.

Plate LXIX.

Figs. 1-2. Lepidostrobus, {macrocystis^) Salishuryi^

Lx., p. 443.

3. Lepidocystis pectinatus, Lx., p. 454.

4. L lineatus, Lx., p. 454.

5. L quadrangular is
^
Lx., p. 455.

6, 7. L oMusus, Lx., p. 455.

8. Lepidophyllumfoliaceum^ Lx., 445.

9,10. L truncatum^ Lx.
, p. 458.

11-14. Agglomeration of macrospores {Sporocystis,

)

p. 458.

15,15a. Sporocyslis plantts, Lx., p. 458.

16-17a. Lepidocystis angular is ^x., p. 456.

18-20. L vesicular
,
Lx., p. 457.

" 21-23. L fraxiniformis, Lx., p. 457.

" 24, 24a. L hullatus, Lx., p. 458.

25, 25a. Lepidostrohus incertus^ Lx., p. 442.

26. L wmS/Z/s, LI. & H., p. 434
^' 27, 28. L hasiatus, Lx., p. 438.

29. L oblongifoUus, Lx., 437.

GeoL Kept, of lUs., iv, PL xxx, f. 3.
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Figs. 30,30a. Lepidostrohus lancifolius^ Lx., 436.

Ibid., PI. xxxi, f. 7, 7, 6.

31. Lej) Idopltyllum afflne^ Lx., p. 447.

" 32. L ovatifolium^ Lx., p. 438.

Ibid., PI. XXX, f. 26.

^' 33. L . hrevifolium, Lx., p. 453.

Geol. of Penna., 1858, PI. xvii, f. 6.

34. Lepidophyllum Mansfieldl^ Lx., p. 449.

35. L rostellatum, Lx., p. 451
Geoi. Rept. of Ills., iv, PI. xxxi, f. 8.

36. L striatum, Lx., p. 452.

^' 37. L acuminatum, Lx., p. 450.

38. L lanceolatum, Bt., p. 436.

" 39. L linearifolium, Lx., p. 452.

"40,41. L Morisianum, Lx., p. 448.

Plate LXX.
Figs. 1-1^. Syringodendron Porteri. Lx., p. 502.

Geol. Rept. of Ills., iv, PI. xxvii, f. 4-6.

" 2, 2a. S. pachyderma, Bt., p. 503.

" 3-3b. >S^. Brongniarti, St., p. 504.

4, 4a. S. cyclostigma, Bt., p. 505.

5-9. Sigillaria reniformis, Bt., p. 501.

Plate LXXI.

Figs. 1-3. Sigillaria Icemgata, Bt., p. 500.

" 4. >S^. . . . . Pittstoniana, Lx., p. 493.

" 5. 8. . , . . marginata, Bt., p. 498.

" 6. S. . . , . Sillimanni, Bt., p. 493.

7, 8. S. . . . . oralis, Lx., p. 495.

Plate LXXII.

Figs. 1. Sigillaria hexagona, Bt., p. 483.

" 2-4&. S. . , . . tessellata, Bt., p. 481.

" 5, 6. >S'. . . . . mamillaris, Bt., p. 483.

" 7, 8. S Lescurii, Schp., p. 485.

Potts. Cat., PI. ii, f. 1, 2.

9. S. . . . . attenuata, Lx., p. 488.

Ibid., PI. ii, f. 3.

" 10. leptoderma, Lx., p. 489.

11. S. . . . . Wolzii, Bt., p. 492.

"12-12Z). S. . , , , Lacoei, Lx., p. 499.
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Plate LXXIII.

Figs. 1. Slgillaria poUta^ Lx., p. 490.

Geol. of Penna., 1858, PL xiv, f. 3.

" 2. S. . . . . Yardleyi^ Lx., p. 491.

Potts. Cat., PL ii, f. 4.

" 3-6. 8. . . . . monostigma, Lx., p. 468.

F. 6, GeoL Rept. of Ills., iv, PL xxvi, f. 5.

" 7. 8. . . . Ichtliyolepis, St., p. 482.

" 8-16a. 8. . . . . Brardu, Bt., p. 477.

17. .S'. . . . . fissa, Lx., p. 470.

18. 8, ... ohliqua, Bt. p. 470.

''19,19a. 8. . , . . reticulata, Lx., p. 473.

'' 20. 8. . . . . stellata, Lx., p. 474.

Geol. of Penna., 1858, PL xiv, f. 2, in parte.

'* 21. 8. . . . . 8cMmpeT% Lx., p. 474.

Ibid., PL xiv, f. 1, in parte.

Plate LXXIV.

Figs. 1. 8tigmaria ficoides^ Bt., p. 514. Size reduced.

2. 8 .... ficoides^ var. Goepp., p. 514.

Fragment of surface, natural size.

Goepp. Gatt., PI. ix, f. 8.

3. 8 .... ficoides var. undulata^ Goepp.,

p. 515.

Ibid., PL ix, f. 9.

(<
4. 8 .... ficoides var. stellata^ Goepp., p.

515.

Ibid., PL X, f. 12, in parte.

6. 8 .... ficoides var. minus^ auct. not de-

scribed.

8. 8 .... wnhonata, Lx., p. 516.

Ibid., PL ix, f. 7.

7. 8 .... stellaris, Lx., p. 516.

F. 7, Geol. Rept. of Ills., iv, PI. xxix, f. 3 ; f. 5, decor-

ticated origical spec.

" 9. 8. Halonia tuherculata f Bt., p. 411.

Ibid., PL xxix, f. L

"10-10&. Trunk of 8lgillaria Owenii, Lx., p. 507.

With scars of the stem 10a and of the root 106.

Figs. 11. 8tigm,aria (Trunk, size reduced), p. 509, etc.

Schimp. Veget. Paleont., PL Ixix, f. 2.

68 P.
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Figs. 12-13. Stigmaria (leaves and tubercles), p. 509, etc.

" 14, 15. Knorria imhricata^ St., p. 407.

Plate LXXV.
Stigmarioides Evenii, Lx., p. 333.

GeoL Kept, of Ills., ii, PL xxxix, f. 9.

8. truncatus^ Lx., p. 334
Ibid., iv, PL xxix, f. 4.

S villosus, Lx., p. 334.

Ibid., PL xxxi, f. 1.

S. tuberosus^ Lx., p. 335.

Ibid., PL xxix, f. 5.

S. linearis^ Lx., p. 335.

Ibid., PL xxxi, f. 2.

SiglllaTioides radicans, Lx., p. 517.

Ibid., PL xxxi, f. 4.

Racliiopteris affinis^ Lx., p. 331.

Ibid., PL xxvii, f. 9.

B selago^ Lx., p. 332.

Ibid., PL xxxi, f. 3.

RJiizolites yalmatijidus^ Lx., p. 518.

GeoL Rept. of Arks., ii, PL v, f. 9.

Pacliypteris gracillima, Lx., p. 308.

Geol. Rept. of Ills
,
iv, PI. xix, f, 6-8.

Spirangium multiplicatum, Lx., p. 520.

8. . . . . appendiculatum^ Lx., p. 520.

Ibid., PI. xxvii, f. 11.

>S'. ... Frendelii, Lx., p. 519.

Ibid., PL xxvii, f. 10, 12, 13.

Calamodendron approximatumf Cotta, p.

33.

Calamites f gracilis, Lx., p. 29.

Plate LXXYL
Figs. l-2a. Cordaites validus, Lx., p. 529.

^-Qb. C. . . . borassifolius, Ung., p. 532.

4-4Z>. C. . . . Mansfieldi, Lx. (Stem and flow-

ers,) p. 537.

" 5-6&. Cordaiantlius gemmifer, Gr. d'H., p. 545.

Pl^te LXXVII.

Figs. l-2a. Cordaites grand/ifolius, Lx., p. 530.

3, 3a. (7. . . . diversifolius, Lx., p. 535
" 4-46. (7. . . . gracilis, Lx., p. 539.

Figs. 1.

((
2.

<(
3.

<(
4.

{(
5.

6.

7.

8.

9.

10-1 0?>.

u 11.

u 12.

13--15.

(( 16.

17.
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Plate LXXVIII.

Figs. 1-2. Cordaites Mansfieldl, Lx., p. 537.

Plate LXXIX.
Figs. 1-4. Cordaites serpens^ Lx., p. 542.

Plate LXXX.
Figs. 1-3. Cordaites costatus, Lx., p. 540.

4. TcBniophyllum decurrens^ Lx., p. 464.

Plate LXXXI.
Figs. 1. Tceniophyllum decurrens^ Ijk.^ ^. ^Q^.

" Stem of Cordaites with axis of Artisia, p. 528.

Plate LXXXIL
Figs. 1. Desmiophyllum gracile, Jj-K., -p. 557.

2, 2a, T(2niopliyttiim contextum^ Lx., p. 465.

3-4a. Cordaistrohics Grand'Euryi^ Lx., p. 552.

Plate LXXXIIL
Figs. 1-3. Dicranopliyllum dimorphum^ Lx., p. 554.

4. Tcenio'pliyllum deflexum^ Lx., p. 465.

5. Lepidoxylon anomalum^ Lx., p. 557.

6, 6a. Cordaicarpus apiculatus^ Lx., p. 551.

7. (7. ovatus, Grd'H., p. 550.

8-11. C. GutUeri, Grd'H., p. 549.

Plate LXXXIV.
Figs. 1. Lepidoxylon anomalum, Lx., p. 557.

Plate LXXXV.
Figs. 1. TiHgonocarpus Noeggerathii^JA. &''Sl.,p.5S4:.

GeoL Kept, of Ills., iv. xxxi, f. 16.

^'2,3,25. T. Daioesii, LI. &. H., p. 586.

4. T. juglans, Lx., p. 588.

Ibid, ii, Pi. xivi, f. 3.

" 5, 6. T. Giffordi, Lx., p. 592.

Figs. 7-8a. T. olivorformis.lA. & H., p. 590.

9, 10. T. siibcylindricus^ Lx., p. 590.

" 11. T. i/m^^^Z/arm^, Goepp.,p. 590
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Figs. 12, 13. Trigonocarpus ornntus, Newb., p. 591.
Geol. Kept, of Ohio, i, PI. xlii, f. 7, 7a.

14. Rhabdocarpus clavatus, St., ^. 581.
Geol. Rept. of Ills., iv, PI. xxxi, f. 11.

15. Hhahdocarpus cornutus^ Lx., p. 583.

16. CarpoUthes hifidus f Lx., p. 593.

17-19. a .... Jacksonianus, Lx., p. 576.

20. Uliabd'Ocarpus clamitus ? Gein., p. 581.

21. Cordaicarpus Mansfieldi^ Lx., p. 539.

22, 23. RJiabdocarpits multistriatusf St., p. 578.

24. R Howardi^ Lx., p. 575.

26. R ins ignis, Lx., p. 575.

27, 28. R
581.

/Co . R lateriiarginatus^ Lx., p. 582.

CarpoUthes fasciculatus, Lx., p. 570.

31, 31a. Cardiocarpus regular is f St.
, p. 572.

32-33a. C mamillatus, Lx., p. 571.

Fig. 33, 33a, Geol. Rept. of Ills., iv, PI. xxxi, f. 12, 13.

34, 35. 0 ingeiis, Lx., p. 563.

Geol. Rept. of Arks., ii, PI. iv, f. 4, 4a.

36, 37. c annulatusf Newb., p. 564.

38. c minor, Newb., p. 548.

Geol. Rept. of Ohio, i, PI. xliii, f. 4.

39. c affinis, Lx., p. 564.

Geol. Rept. of Arks., ii, PI. iv, f. 5.

40 c orbicularis, Newb., p. 569.

Geol. Rept. of Ohio, ii, PI. xliii, f. 10.

41. a . . elongatus, Newb., p. 567.

Ibid., PL, xliii, f. 5.

42, 43. a . . bicuspidatus, St., p. 573.

Ibid., PI. xliii, f. 9, 9a.

44, 45. c zoniilatus, Lx., p. 568.

46, 47. c late-alatus, Lx., p. 568.

48, 50. c simplex, Lx., p. 569.

51, 51a C. {Ptilocarpus) hicornutus, Lx., p. 565.

^52. Rhabdocarpus arcuatus, Lx. p. 583.

* Plates LXXXVI, LXXXVII are intercalated iu the text of Vol. II, pp.
544 and 660.
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Plate LXXXVIII.

Fig. 1. Dendrophycus Desorii, Lx., p. 699.

Plate LXXXIX.

Figs. 1, 2. Anniilaria tuberculata, Lx., p. 723.

3, 4. Calamostacliys ovalis, Lx., p. 717.

" 5, 5a. C. " brevifolia, Lx., p. 718.

Plate XC.

Fig. 1. 'Yolkmannia crassa, Lx., p. 719.

" 2. V. " praelonga, Lx., p. 720.

" 3. Macrostachya spike, p. 721.

^' 4. Volkmannia fertilis, Lx., p. 720.

* 5. Equisetites gracilis, Lx., p. 729.

Plate XCI.

Figs. 1, 2. Calamostachys lanceolata, Lx., p. 715.

3. Macrostachya with pedicel, p. 721.

4, 4a. Calamites ramifer, ? Stur, p. 703.

" 5. Bornia radiata, Schp.,? p. 706.

6 Sphenophyllum longifolium. Germ., p. 726.

Plate XCII.

Figs. 1, 4. Calamites ramosus, Artis, p. 702.

" 5. Calamodendron, Brgt., p. 708.

" 6, 6a. Armularia Emersoni, Lx., p. 725.

" 7, 7a. A. cuspidata, Lx., p. 725.

" 8, 8a. A. " minuta,? Brgt., p. 725.

" 9-1Oa. Sphenophyllum tenerrimum, Ett., p. 728.

11 -11c. Didymophyllum (Sigillaria) Owenii, Lx., p.

801.

Plate XCIII.

Fig. 1. Calamostachys lanceolata, Lx., p. 715.

" 2. Bornia radiata,? Brgt., p. 707.

" 3-7. Asterophyllites gracilis, Lx., p. 714.

" 8. Sphenophyllum angustifolinm. Germ., p. 726.

9-9a. S. " saxifrag8efolium,Germ.,p. 726.
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Plate XCIY.

Figs. 1, 2. Neuropteris decipiens, Lx., p. 733.

3. K " oblongifolia, Lx.,p. 732.

4-7. N. " Carrii, Lx., p. 731.

" 8. Tseniopteris truncata, Lx., p. 743.

Plate XCY.

Fig. 1, 1 a. Neuropteris Blissii, Lx., p. 737.

2. N. " oblongifolia, Lx., p. 732.

3-8. N. Griffithii, Lx., p. 737.

Plate XCVI.

Figs. 1, 2. Neuropteris Elrodi, Lx.
, p. 735.

" 3, 3a. K " Smithii, Lx., p. 734.

4-7. N. " aspera, Lx., p. 736.

Plate XCYIL

Figs. 1-3. Odontopteris monstruosa, Lx., p. 741.

4. O. " affinis, Lx., p. 742.

5. O. deformata, Lx., p. 743.

6. O. " sequalis, Lx., p. 743.

^' 7, 7a. O. patens, Lx., p. 740.

8. 0. " neuropteroides, Roem., p. 740.

" 9. Megalopteris rectinervis, Lx., p. 744.

Plate XCYIIL

Fig. 1. Callipteridium insequale, Lx., p. 745.

" 2. Pseudopecopteris macilenta, LI. & H., p. 755.

3. P. " hispida, Lx., p. 755.

" 4, 4 a. P. " dimorpha, Lx., p. 751.

5, 5 a. Alethopteris crassa, Lx., p. 748.

" 6, 6 a. Pecopteris Georgiana, Lx., p. 759.

Plate XCIX.

Figs. 1-2 a. Callipteridium rigidum, Lx., p. 746.

3. C. " sinuatum?, Lx., p. 745.

4, 4a. Pecopteris robusta, Lx., p. 756.
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Plate C.

Figs. 1, 2. Pecopteris quadratifolia, Lx., p. 757.

" 3, 3 a. P. " Carrii, Lx., p. 759.

4, 5. Sorocladus sagittatus, Lx., j). 761.

Plate CI.

Figs. 1, lb. Sphenopteris Gravenhorstii, var. B, Brgt., p.

763.

" 2. S. " (Diplothmema) Tracyana, Lx.,

p. 767.

" 3. S. " solida, Lx., p. 769.

4-8 a. Pecopteris sermlata, Hartt, p. 757.

Plate CIL

Figs. 1, la. Sphenopteris cristata, St., p. 761.

" 2. S. hymenophylloides, Brgt., p. 764.

" 3-4a. S. " Brittsii, Lx., p. 765.

Plate CIIL

Figs. 1-3. Psendopecopteris nummularia, Gutb., p. 752.

" 4-5 a. Sphenopteris insequilateralis, Lx., p. 765.

" 6. S. " obovata, LI. & H., p. 770.

" 7-7 b. S. " Harvey
i,

Lx., p. 766.

Plate CIV.

Figs. 1, la. Sphenopteris communis, Lx., p. 762.

2-4. Eremopteris Cheathami, Lx., p. 770.

" 5, 5 a. Sphenopteris cristata, var. minor, Lx.
, p. 762.

6. S. " divaricata, Goepp., p. 767.

" 7-10. S. Royi, Lx., p. 768.

Plate CV.

Figs. 1-4. Lepidophloios dilatatus, Lx., p. 781.

Plate CYI.

Figs. 1. Lycopodites arborescens, Lx., p. 778.

2. L. " simplex, Lx., p. 779.

3, 4. L. " flexifolius, Lx., p. 779.
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Plate CYII.

Fig. 1. Lycopodites Lacoei, Lx.,p. 780.
( i

2. Lepidodendron Sternbergii, Brgt., &
U u Lepidostrobus variabilis, LI. & H., p. 783.
u

3. Lepidodendron marginatum, PresL, p. 784.

4, 5. Lexjidophyllum fallax, Lx., p. 786.

6, 7. L. Campbellianum, Lx., p. 786
u

8. K gracile, Lx., p. 786.

9. L. minutum, Lx., p. 787.
ii

10. L. coriaceum, Lx., p. 787.
u

11. L. elegans, Lx., p. 787.
u

12. L. tumidum, Lx., p. 788.
u

13, 14. L. cultriforme, Lx., p. 785.

15. Sigillaria William sii, Lx., p. 801.

Plate CYIII.

Fig. 1. Lepidostrobus truncatus, Lx., p. 784.

" 2. Lepidophyllum cultriforme, Lx., p. 785.

" 3. Taeniophyllum brevifolium, Lx., p. 788.

4, 5. Sigillaria Leverettii, Lx. p. 800.

"6. S. " mamillaris, Brgt., p. 799.

Plate CIX.

Pig. 1. Cordaianthus spicatus, Lx., p. 802.

2. C.
" flexuosus, Lx., p. 802.

u
3. Cordaicarpus Gutbieri, Grd'E., p. 804.

ii
4. C. costatus, Lx., p. 804. ^

((
5, 6. C.

" cinctus, Lx., p. 804.
u

7. Cardiocarpus mamillatus,? Lx., p. 810.
u

8,9. C. ovalis, Lx., p. 810.

u
10, 11. C.

" conglobatus, Lx. p. 810.

12. C. crassus, Lx., p. 812.
u 13-15. C.

" pachy testa, Lx., p. 809.
u

16, 17. C. elongatus, Ny., p. 809.

" 18-21, Trigonocarpus ampull?eformis, Lx., p. 823.

" 22,23. Cardiocarpus Harvey i, Lx., p. 808.

" 24,25. C. " longicollis, Lx., p. 808.
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Plate CX.
-1

i. Cardiocarpus speciosus, Lx., p. 807.

2.
pi

ciliatatus, Lix., p. bUb.
ii Qo. b. patens, Lx., p. 807.

4. c. divergens, Lx., p. 811.
i 4 t' -1-1 -1 o

0, 11, 12. latior, Lq., p. 811.
U D—y. c.

a crassus, Lx., p. 812.
u

iU. c.
u circularis, Lx., p. 812.

lo. c.
u diplotesta, Lx., p. 812.

ii 14-17. c. zonulatus, Lx., p. 813.
( ( 18-22. c. biciispidatus, St., p. 813.
; £ 2o-27. c.

u
ellipticiis, St., p. 814.

(

(

Zo-oO. c. annularis, St., p. 814.
o-i oo
dl-d3. c.

u pusillus, Lx., p. 815.
(

;

o4—oO. Rhabdocarpus late-costatus, Lx., p. 815.

OD. R. u
inflatus, Lx., p. 815.

o 7—oo. R. u pacby testa, Lx., p. 816.
(

(

on i ct R. u mamillatus, Lx., p. 815.
(

(

AO AFi C\<^4d—40, o^. R. u subglobosiis, Lx., p. 817.

4:0, /. R. u emarginatus, Lx., p. 818.
((

48, 49. R. u abnormalis, Lx., p. 818.

50. R. u apiculatus, Lx., p. 819.
u 51-57. Trigonocarpus Adamsii, Lx., p. 820.
u 58-61. T. u perpusillus, Lx., p. 820.
u 63-65. T. u Schultzianus,a& B.,p. 819.
u 66-68. Carpolithes minimus, St., p. 825.
c<

69, 70. C. latior, Lx., p. 826.

Plate CXI.

Figs. 1-3. Trigonocarpus grandis, Lx., p. 821.

4-6. T. Dawesii, LI. & H., p. 821.

7-13. T. Starkianus, Lx., p. 822.

14, 15. T. multistriatus, Lx., p. 823.

16. Cordaicarpus lineatus, Lx., p. 805.

17. Carpolithes conicus, Lx., p. 824.

18. C. cerasiformis, St., p. 824.

19. C. " Butlerianus, Lx., p. 824.

20. 21. C. " granularis, St., p. 825.

22-24. C. " perpusillus, Lx., p. 825.
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Figs. 25, 26. Rhabdocarpus tenax, Lx., j). 818.

" 27-27b. Carpolithes transsectus, Lx., p. 826.

"
• 28. Sphenopteris plicata, Lx., p. 763.

" 29-29b. Pecopteris obsoleta, Lx., p. 758.

" 30-30b. P. " ornara, Lx., p. 760.
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A.
Page.

ABIETEJS, 566

ACETABULARIJE, 14,15

ACROGENS, vascular cryptogamous plants, 17,68

ACROSTICHUM, 187

A. meridense, Klotz, 187

A. Silesiacum, St., 287

Adenopteris, 309

A. hymenophylloides, 309

A. tamarisci, Kaulf, 309

ANDIANTIDE^, 72

Adiantites, *297-73 , 74 , 1 1 4 , 268 , 269 , 292 , 298 , 299

A. Germari, Goepp., 113,114

A. giganteiis, Goepp., 522

A. (Cyclopteris) heterophyllus, Goepp., 105

Adtanthum, 299

Albertia, 568

ALETHOPTERIDS . *745, 73, 158,159,188
(923 P.)



924 P. REPORT OF PROGRESS. LEO LESQUEREUX.

Page.

Alethopteris, Sternb. (emend.,) *lt5,*U8, 94,121 ,14t ,153,155,

159,162,164,168,111,173 to 175,177,185,186,191,198,208,222

A. ambigua, Lesqx., (xxxi, 1-4,) *182

A. aqiiilina, Schloth.,—Schp.,—Lesqx., 174, 183, 187, 195,* 181, 182

A. brevis, Weiss., . . 185

A. Bunboryi, Andrews, .... *185

A. crassa, Lesqx., . (xcvii,5 ,5a,)*748

A. ereniilata, Lesqx., , 193

A. cristata, Gein., 256

A. discrepans. Daws., 179

A. distans, Lesqx, ... 177,178

A. Dournaisii, Brgt., 174

A. Evansii, Brgt., *834

A. erosa, Gein., 255

A. falcata, Lesqx.,—Goepp., *186,185

A. Gibsoni, Lesqx., (xxviii, 4-6a, xxxiii, i,) *183

A. grandifolia, Newb'y, ..*179
A. Grandini, Brgt., . . , 174,180,181

A. Helense, Lesqx., (xxx, 1-4,) *179

A. Holdeni, Andrews, 188

L. hymenophylloides, Lesqx., 196

A. inflata, Lesqx., 174

A. lanceolata, Lesqx., 227

A. laevis, Lesqx., 187

A. lonchitica, Schloth., . . . (xxviii, 7, 7a,) *177, 180, 747, 748

A. lonchitidis, Lesqx.—et vulgatior, St., 177

A. longifolia, Lesqx., 226

A. macrophylla, Newb'y, . *749

A. marginata, (Brgt.) Goepp., *186

A. Massillionis, Lesqx., 173

A. ? maxima, Andrews, *187,*750

A. Mazoniana, Lesqx., 190

A. muricata, Goepp., 203

A. nervosa, Brgt., 199

A. obscura, Lesqx., 170

A. Owenii, Lesqx., 167

A. Pennsylvanica, Lesqx., *181 ,835

A. Pluckneti, Gein, 199

A. robnsta, Lesqx., *835

A. rugosa, Lesqx., . 169,170

A. Serlii, Brgt.—Goepp., (xxix, 1-5,) *176,158,222
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A. serrula, Lesqx., 140,256

A. Sheaferi, Lesqx., 194

A. solida, Lesqx., 261

A. Sternbergii, Goepp., 171,178

A. stellata, Lesqx., 260

A. tseniopteroides, Bunb'y, . . 168

A. vulgatior, St., 178

Alg^, marine, 4,5,6,13,14,699,700,827

Ancistrophyllum, Goepp.? 427,431

A. Stigmariseformis, 408

Anetmia, 327,328

Aneimites, 74

Angiopteris, 124

Angiopteridium, Schp., , 153,156

Annularia, Brgt. prodr., *44,18,46

47, 51, 52, 58, 63, 64, 361, 598, 701, 704, 705, *722, 724

A. brevifolia, Brgt., 48

A. calamitoides, Schp., *48

A. cuspidata, Lesqx., .... (xcii, 7, 7a,) *725

A. Dawsoni, Schp., *51,725

A. Emersoni, Lesqx., (xcii, 6, 6a,) *50,51,*725

A. fertilis, St., 45

A. galioides, LI. & Hutt, 48

A. inflata, Lesqx., (ii, 26, 266,) *47,49,724

A. longifolia, Brgt., (ii, l-2aa,) *45 , 39 , 46 , 47 , 48 , 7 05 , 706 , 722 , 724

A. ? Lesqx., . . 38

A. minuta, ? Brgt., (xcii, 8, 8a,) *49,51,*725

A. radiata, Brgt.—St., *50

A. sphenophylloides, Zenk.—Gutb., . . . . (ii,8,9,) *48,47 ,50

" var. intermedia, Lesqx., . . . , 722,*724
" var. minor, (iii,13)

A. spinulosa, St., 45

A. tuberculata, St., (Ixxxix, 1 ,2), *723

Antholithes, 528,545,547,549,803

A. Pitcairniae, LI. & Hutt.—(Botryoconus) Grd'Ey, 547,548

A. prisciis, 548

Aphlebia, Presl. (ex parte), 309,558

A. adnascens, Presl., 321

A. anomala, Brgt., , 310

A. flabellata, St., 311
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Page.

A. irregularis, Germ., 326

APOCYNE^, 64

Arachis hypogea, 583,584

Arch^ocalamites radiatus, Stur., 30

ARCH^OPTERis,Daws., . . *299-T3,

T4, 114, 269, 289, 296 to 305, 380, 460, *771, 772, 837

A. Alleghaniensis, (xlix, 9, 9a,) 307

A. Bockschiana? Goepp., (xlix, 1-4,) *306,269

A. (Cyclop.) Brownii, *837

A. denticiilata, Lesqx., . 773,*774,775

A. Halliana, Goepp., *304,773

A. Hitchcockiana, Daws., 305

A. Hibernica ? Ed. Forbes, . . . . (1, 5,) 292,*305 ,303, 773 ,*776

A. Jacksoni, Daws 305

A. macilenta, Lesqx., 773,*775

A. minor, Lesqx., (xlix, 5
; 1, 1-4), *302,

305, 312, 307. *773, 777

A. obliqua, Lesqx., *300,*774

A. obtusa, Lesqx!, .... (xlix, 6, 7,) *301 ,*774

A. Roemeriana, Goepp., 303

A. Rogersi, Daws., *307,*776

A. sphenophyllifolia, Lesqx., 773,*775

A. stricta, Andrews, ... (xlix, 8, 8a,) 303

Arthropitus, 33

Artisia, (Ixxxi, 2), 419,421,528,542,543,796,797

AsoLANUS camptotaenia. Wood, 468

ASPIDIARIA, 366

A. Schlotheimiana, St., 383

A. imdulata, St., 371

A. variola ta, St., . 481

AspiDiTES, lepptorrachis, Goepp., 233,221

A. nodosus, Goepp., 234,221,233

AspiDTUM, 75,222

A. angustissimum, St., 257

AsPLENiTES, 189,294,295

A. elegans, Ett., 294

A. nodosus, . 221

A. ophiodermaticus, Goepp., 240

AsTERocARPUS, 224,250,260

A. radiatus, Goepp., 249

.A.STER0PHYCUS, Lesqx., *12,17
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j\. Coxii, Lesqx., , . . (B, 5,6,) *12,15,16

A. simplex, Lesqx., . . . . (B, T,8,) *13

AsTEROPHYLLiTES, Brgt., 18 , 19 , *34 ,36 ,39 ,42 ,43 ,45

,

52, 56, 59, 701, 704, t06, 708, *'712, 713, 714, 715, 719,720,721

Asterophyllites, (Calamocladus, Schp.,) . , *34

A. fructifications of— (iii, 8-12,) 43

A. acicularis, Du., 50

A. anthracinus, Herr, . . , *36

A. aperta, Lesqx., 60,61,829

A. comosus, and jubatus, LI. & Hutt., 37

A. delicatuliis, Brgt., . . 43

A. equisetiformis, Schloth.—Brgt., (ii, 3, 3a,) *35,

41,44,717,718,719,828

A. erectifolius
,
Andrews, . 35

A. fasciculatus, Lesqx., (iii, l-5a,) *41

A. foliosus, LI. & Hutt., . 23, *38 ,46,61 ,704 ,705

A. gracilis, Lesqx., . . (ii, 4-5a
;
xciii, 3,7), *42,*714,715,730

A. grandis, Grein.—St., , .... *41

A. jubatus—See A. comosus, above, 37

A. lanceolatus, Lesqx., 38,40,721

A. latifolia, Daws., 51

A. longifolius,Brgt., *36, 37, 708,716,719

A. ? minutus, Andrews, ... 43

A. ovalis? Lesqx., (iii, 6,7,) 35,36,44

A. parvula, Dawson, 43

A. radiatus, Brgt., 50

A. rigidus, Gein., *37,708

A. subla^vis, Lesqx., . *38

A. tenuifolius, St., 37

A. tuberculatus,? LI. & Hutt., Lesqx., 45,60,705,723

B.

Baiera or Salisburia, . . 73

Bechera dubia, St., .38

B. delicatula, St., 41

B grandis, St., 41

Bergerta, St 366

B. marginata, Presl., 784

B. rhombica, Presl., 382

BLECHNE^, 188

Blpechnum, 188
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Page.

B. glandulosum, 188

BOLETS or POLYPORES, 2

BoRNiA, Roem, *30,18

B. radiata (Brgt.), Schp., (xci, 6; xciii, 2,) *30,29,*T06

B. " ? a branch, *707

B. transitionis, F. A. Roem, 30

BOTHODENDRON, 400,406

B. pimctatum, LI. & Hutt., 405,406

BOTRYCHIUM, . 327

BoTRYOCONUS, 866 AnthoUtheSt 548,803

B. femina, Grand' Eury, 802

Brachyphyllum, 456

B. obtusnm, Lesqx., 455

Bruckmannia, 37,712

B. tuberciilata, St., 45

B. Buthotrephis antiquata. Hall, 9,11

B. " gracilis, Hall, 11,17,700

C.

CALAMARID^, 17,18,34,697,701 ,709,797,828

Calamites, Such., *19, 18, 20, 21, 28, 34, 38, 39, 110, 308,

393,484,530,701,706,707,709,710,711,712,714,721,724,816

C. of uncertain relation, .... 29

C. approximatas, Schloth., . . . (i, 5,) *26, 27, 24, 32, 33, 710, 7 12

C. bistriatus ? Lesqx., 27,28

C. cannfeformis, Schloth.-Gein., .... (i,l,) *24 ,20, 49

C. Cistii, Brgt., .... (1, 6,) *27,26,40,704,705

C. cruciatus, Brgt.-? Gutb., 26,707,709

C. communis, Ett., 20,26

C. decoratus, Brgt., 24,25

C. disjunctus, Lesqx., *29,41

C. dubius, Artis, *27

C. Germarianus, Goepp., 6(i

C. gigas, Brgt., *25,21,25,34

C. gracilis, Lesqx., (Ixxv, 17,) *29,727

C. inornatiis, Daws., 30

C. major, Weiss, .... *21

C. nodosus, Brgt.-Ll. & Hutt., 20,41

C. obliqilus, Goepp., 30

C. pachyderma, Brgt., . .
*28

C. radiatus, Brgt., (i, '7,) 30



INDEX. P. 929

Page.

C. ramifer, Stur., . . . . (xci, 4, 4a,) *23, 26, *T03, 704,705,724

C. ramosus, Artis, [?] . (i, 2
;
xcii, 1, 4,) *22,23,39,430,707 ,*702

C. " roots of, . . 702

C. Siickowii, Brgt.,-Heer., . (i, 3, 4,) *20, 21, 22, 23, 25, 26, 28 ; 24

C. tennuifolius, Ett., 37

C. transitionis, Goepp., . . , 30

C. iindulatus, Lesqx., . . 30

C. varians, St. Germ., Weiss, 26,27

C. variolatiis, Goepp., 25,30

C. verticillatus, LI. & Hutt, . . . . , 60

CALAMITE^, 18

Calamocladus, Schp. (Asterophyllites, Brgt.,) . . , . 19,*34,712

C. eqiiisetiformis, Schp., 35

C. foliosus, Schp., , . 38

C. grandis, Schp., .... 41

C. rigidus, Schp., . . » 37

CALAMODENDRON, Brgt *32 , 18 , 26 , 27 ,33 , *708 , 709 , 7 10

C. approximatum, Cotta, . . 33

C. commune, Binn., , 713,715,720

C. species, . . (Ixxv, 16
;
xcii, 5,) *32,*708

Calamostachys, Schp.,*59,18,697,712,714,*715,716,720,727,797

0. brevifolius, Lesqx., (Ixxxix, 5, 5a,) *718

C. Binneyana, Schp., . . 713,717

C. lanceolata, Lesqx., (xci, 1, 2; xciii, i,) *715

C. ovalis, Lesqx., ............. (Ixxxix, 3, 4,) *717

C. typica, Schp., 717

C. prselonga, Lesqx., *59,720

Callipteridium, Weiss, , . 121,

157,162 to *164,168,171,174,175,188,*745,747

C. Aldrichi, Lesqx., (xxxix, 1, 3,) *171

C. Dournaisii, Brgt, *747

C. Grandini,Brgt., *748

C. inflatum, Lesqx., (xxxiii, 9, 9a,) *]74

C. inaiquale, Lesqx, (xxx, 2-5
;
xcviii, 1,) *168,172,*745

C. Mansfieldi, Lesqx., (xxvii, 1-2,) * 166, 169

C. Massilioneum, Lesqx., *173

C. membranaceum, Lesqx., . (xxvii, 4-8a,) *172

C. neuropteroides, Lesqx., ...... (xxvii, 3, 3a,) * 166 ,168

C. orientale, Schenk, 747

C. Owenii, Lesqx., (xxxiii, 6, 7, *167, 174

59 P.
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C. Pardeei. Lesqx., (xxvi, 2, 3,) * 169, 166, 174

C. rigidum, Lesqx., , , (xcix, l-2a,) *746

C. rugosum, Lesqx., (xxxvi, l-2a.) *169

0. sinuatuin, Brgt., (xcix. 3.) *745

C. Sullivantii, Lesqx., *164,158,167,168
Callipteris conferta, Goepp., 746

C. progressa, Weiss, 746

C. Sullivantii, Lesqx., 164

Calymxotheca, 305

C. Larischii, Stur., 288

C. Strangeri, Stur., 269,289,305

Camerospongia fungiformis, Goldf., 15

Camptopteris, , . 145

Caxcellophycus? 6

Capellia rugosa, Goldf., 15

Cardiocarpus, Brgt '^'561,

560, 547, 548, 572, 575, 805, *806, 816, 818

witli flat membranaceous margins or wings, "^56

2

with narrow compact margins, *570

C. (Sclerotesta,) . 561

C. (drup'^ceus.) 561

C. affinis, Lesqx., (Ixxxv, 39.) *564

C. annularis, St., (cx, 28-30,) *814

C. anri'.)ktus, Xewb'}', (Ixxxv, 36, 37,) *564

C- apicM^.^tus, Goepp. & Berger, *571

C. Bay:'eyi. Daws 563,807

C. (Pt.'locarpus) bicomutus, Lesqx., . . (Ixxxv, 51,51a,) *565

C. buMispidatus, St., . . . (Ixxxv, 42, 43
;
cx, 18-22,) *573,*813

C. circuiaris. Lesqx. (cx, 10,) *812

C. conglobatus, Lesqx., . (cix, 10, 11,) *810

C. congruens, Grd'Ey, *573,551

C. cornutus, Dawson 810

C. crassus, Lesqx., (cix, 12; cx, 6,9,) =^812

C. (cyclocarpus,) 811

C. dilatatus, Lesqx., (cx, 2.) *806

C. diminutivus, Lesqx., (Ixxxv, 48,) *570

C. diplotesta, Lesqx., (cx, 13,) *806

C. divergens, Lesqx., (cx, 4,) *811

C. eJlipticus, St., , (cx, 23-27.) *814
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C. elongatiis, Newb'y, .... (Ixxxv, 41
;
cix, 16, IT,) *56Y, *809

C. fasciculatus, Lesqx., (ixxxv, 30, 30a,) *570

C. Gutbieri, Gein., 514

C. Harveyi, Lesqx., (cix, 22, 23), *808

C. ingens, Lesqx., (Ixxxv, 34, 35,) *563

C. lagenarius, St., 672
C. (Samaropsis,) late-alatus, Lesqx., . . (Ixxxv, 46, 4t,) *568,812

C. latior, Lesqx., (cx, 5, 11, 12, *811

C. latus, Newb'y, *56t

C. loiigicollis, Lesqx., (cix, 24, 25.) 808

C. ? mamillatus, Lesqx., . . . (Ixxxv, 32, 33a; cix, 7,) *571,*810

C. marginatus, (Artis,) Gein., *573

C. minor, Newb'y, (Ixxxv, 38,) 548

C. minus, New 'by, (Ixxxv, 38,) *567

C. Newberryi, Andrews, *563

C. orbicularis, Newb'y, (Ixxxv, 40,) *569

C. ovalis, Lesqx (cix, 8, 9,) *810

C. pachytesta, Lesqx., . , (cix, 13, 15,) *565,809

C. patens, Lesqx., (cx, 3,) *807

C. plicatus, Lesqx., *59T

C. punctatus? Goepp. & Berg., , . . . *597

C. pusillus, Lesqx., (cx, 31, 33,) *815

C. regularis ? St., (Ixxxv, 31, 31a,) *572

C. retusus, Newb'y, 596

C. samarseformis, Newb'y, *562

C. (Samaropsis) simplex, Lesqx., . . . (Ixxxv, 49, 50,) *569,812

C. speciosus, Lesqx., (cx, i,) *807

C. Trevortoni, Lesqx., . . . *597

C. (Samaropsis) zonulatus, Lesqx., (Ixxxv, 44,45
;
cx, 14, 17,)*568,

569,812,*813

Cardtopteris, Schp., 74

Carpolithes? or Cardiocarpus? . . *593

Carpolithes, St., . . *593,443,528,549,561,594,*824,825

C. acuminatus, St., *596

C. annularis, Sternb., ....I , 814

C. bicuspidatus, St., 573

C. bifidus? Lesqx., (Ixxxv, 16,) *593, 808

C. bullatus, Lesqx., 458

C. Butlerianus, Lesqx., (cxi, 19,) *824

C. cerasitbrmis, St., (cxi, 18,) *824

C. cistula, Lesqx., *595
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Page.

C. clavatus, . 581

C. conicus, Lesqx., (cxi, 17,) *824

C. corticostus, Lesqx., *595

C. disjunctus, ? Lesqx., 586

C. elliptlcLis, St., 572,814

C. faseiculatus, Lesqx., *594

C. fragarioides, Newb'y, *596

C. fraxiniformis ? Goepp. & Berg, 457,458

C. granulans, St., (cxi, 20, 21,) *825

C. Jacksonianus, Lesqx., 576

C. lagenarius, St., « 581

C. latemarginatus, Schp., 582

C. latior, Lesqx., . (cx, 69-70,) *826

C. lunatus, Daws., . 598

C. marginatus, Artis., 573

C. rcinimus, St., (cx, 66-68,) *825

C. multistriatus, St., . 578

C. perpusillus, Lesqx., (cxi, 22, 24,) *825

C. persicaria, Lesqx., *595

C. platimarginatus, Lesqx., , 582

C. regularis, 572

C. retusus, St., 596

C. rostellatus, < 583

C. siliqua,Daws., *598,457

C. spicatus, Daws., *598

C. sulcatus, ? St., 676,597

C. transsectus, Lesqx., (cxi, 27, 276,) *826

0. vesicularis, 457

Casuarinites equisetiformis, Schloth., 35

Caiilerpa prolifera, Lamour, 10

CAULERPE^, 700

Caulerpites marginatus, *6,7
Caulopteris, LI. & Hutt., *343

C. ? acanthophora, Lesqx., 405,406,407

C. antiqua, Newb'y, *347

C. Cistii, Brgt., *345

C. elongata, 346

Giffordi, Lesqx., (Ix, 1, 2,) *343

C. Gigantea, Lesqx., 340

C. insignis, Lesqx., , (lix, 7,)* 340

C. Lacoei, Lesqx, *344

C. Lockwoodi, Daws., . • . *34T
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C. macrodiscus, Brgt., 397

C. Mansfieldi, Lesqx., (Ix, 2,) *346,39T

C. obtecta, Lesqx., (lix, 8,) *344

C. peregrina, Newb'y, . *348

C. Phillipsii, LI. & Hutt., 344

C. punctata, Lesqx., 339,340

C. Worthenii, Lesqx., 342

CELLULAR ACOTYLEDONOUS PLANTS, *1

CHARACE^, 512

Cheilantes, 260,280

Cheilantites elegans, Goepp., 287

Chondrites antiquus, St., 11

C. Colletti, Lesqx., 7

CLATHRARIiE, *477,468

Clathropteris, 145,161

Codonospermum, Brgt., 599,560

Coeloptychium agaricoldes, Gold., 15

COMMUNES, *532

CONFERVA, . . . .. . / 512

CONIFERS, .521,526,543,548,553,561,574,584

C. (devonian), 419

CoNosTYCHUS, Lesqx., ..... *14

C. Broadheadi, Lesqx., (B. 1, 2,) *15

C. ornatus, Lesqx., (B. 4,) *17

C. prolifer, • (B. 3,) *16

CoRDATANTHUS, Grd'Ej, *802, 526, 528, 544

C. baccifer, Gut.—Grd'Ey, *547, 549, 531, 534, 538, 803

C. circumdatus, Grd'Ey, . 547

C. dichotomus, Lesqx., ... (Ixxvi, 6, 66,) *546

C. ebractiatus, *844

C. flexuosus, Lesqx., (cix, 2,) *802

C. foliosus, Grd'Ey, , .547

Cc gemmifer, (Ixxvl, 5-66,) 535, 538, *545, 547

C. gloraeratus, Grd'Ey, . . 547

C. gracilis, Grd'Ey, 547

C. ovatus, Lesqx., (Ixxvi, 5, 66,) *545

C. rugosus. Lesqx., *803,844
C. scaber, *844

C. simplex, Lesqx., 538

C. spicatus, Lesqx., (cix, 1,) *802

CORDAITEJG, . *525, 356, 357, 844
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CoRDAicARPUS, Grd'Ey, *549, 803, *804, 805, 824

C. apiculatus, Lesqx., (Ixxxiii, 6, 6a,)*551

C. cinctus, Lesqx., (cix, 5, 6,) *804

C. congruens, 803

C. costatus, Lesqx., (cix, 4,) 540, 541, *804

C. Gutbieri, Gein., Grd'Ey, . (Ixxxiii, 6, 11,) *549, 551, *804, 805

C. lineatus, Lesqx., (cxi, 16,) *805

C. major, 805

C. Mansfieldi, Lesqx., .. 539

C. ovatus, (Ixxxiii, T,) *550, 805

C. stabilis, Lesqx., *805

CORDAISTROBUS, 551

C. Grand'Euyri, (Ixxxii, 3, 4a,) 526, *552

CoRDAiTES, Ung., . . *52Y, 1,137, 298, 301, 310, 322, 419, 420, 421,

430, 461, 462, 463, 464, 522, 526, 531, 552, 554, 555, 559, 697,

698,748, 796, *802, 804, 824.

C. bearing leaves
;
racemes, 536,538

C. flowers and fruits; leaves; buds, . . (Ixxxi, 2,) 544,546,549

C. species insutficiently characterized, ... *543

C. (see Flabellaria), 525

C. angustifolius, Daws., ........ ... *544, 535

C. borassifolius (St.), TJnger, . . (Ixxvi, 3, 36,) *532, 528, 530, 544

C. communis, Lesqx., *534

C. costatus, Lesqx., (Ixxx, 1-3,) *540, 545, 554, 804

C. crassifolius, Grd'Ey, 630

C. crassus, Lesqx., . . *530

C. diversifolius, Lesqx., . . (Ixxvii, 3, 3a,) *535

C. flexuosus, Daws., *544

C. foliatus, Grd'Ey, 535

C. gracilis, Lesqx., (Ixxvii, 4-46,) *539

C. grandifolius, Lesqx., (Ixxvii, l-2a,) *530,547,708

C. Lacoei, Lesqx., (Ixxxvii, 2-4,)*535

C. lingulatus, Grd'Ey, .... .... *533, 535, 545, 547

C. Mansfieldi, Lesqx.,(Ixxvi, 4-46/ Ixxiii, 1-2,) (Ixxxvii, 18,)*537, 545

C. principalis, Goepp., 528

C. radiatus, Lesqx., (Ixxxvii, 5, 7,)*540

C. Robbii, Daws., *543

C. serpens, Lesqx., (Ixxix, 1-4 ,) *542

C. ? Sub-Germarianus, Grd'Ey, 547

C. validus, Lesqx., . (Ixxvi, l-2a,) *529
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Cotyledonous plants,—gymnosperms, .... 27,34

Crematopteris Pennsylvanica, Lesqx., *30T

Cryptogamous plants, *1,68,75

CUCURBITACE^, 824

CYATHE^, 175,222

Cyatheites, see Pecopteris, *230,224,260,75T

C. arborescens, Gein., 233

C. oreopteridis, Goepp., 238

C. (Pecopteris) pulcher, Heer., , 237

C. miitus, Gein., 223,225

C. villosus, Gein., 253

Cyathocarpus, . 221

C. Miltoni, 221

C. unitus, 221

CYCADE^, . . 466,467,521,522,526,527,551,552,559,584,792

Cycadoidea, 551

Cycas; (cone of—) 299,552

Cyclocarpus, Goepp, 550,805

Cyclocladia, Gold., 411

C. ornata, (St.) Gold., 411,412

CYCLOPTERIDS, *77

Cyclopterts, Goepp., .73,82,99,145,299,301,521,522

C. (Archseopteris) AUeghaniensis, Meek., 307

C. Brownii, Daws., 312

C. ciliata, Heer, 83

C. crenata, Braun, 524

C. digitata, Brgt., 73,524

C. diiatata, LI. & Hutt., . 78

C. elegans, Lesqx., 522,100

C. fimbriata, Lesqx., 81

C. flabellata, Bt., 73

C. frondosa, Goepp., 74

C. Germari, Lesqx., 113,732

C- Halliana, Goepp., 304

C. hybernica ? Ed. Forbes, 305

C. incerta, Daws., *830

C. Jacksoni? Daws., 304

C. lacerata, Heer, 82,83

C. laciniata, Lesqx., .80,134

C. Lescuriana, Meek., 29T
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C. obliqua, Brgt., 98

C. orbicularis, Brgt., 78,110,522, 732

C. McCoyana, Goepp., 305

C. pol3"morpha, Brgt., 74

C. reniformis, Brgt., 77

C. Roemeriana, Goepp., 307

C. Rogersi, Daws., .307

C. trichomanoides, Brgt., 79,99,124

C. undans, Lesqx., 82

C. valida, Daws., *829

Cyclostigma, Haughton, *429,417,509

C. Kiltorkense, Haughton, *429

C. pulchellum, Schimp., 417

Cymoglossa, r 230

D.

Dadoxylon, 419,543

Dan^, 156,157,159

Dan^ites, Goepp., * 156, 157, 147

D. (Alethopteris) macrophylla, Newb'y, 187

D. asplenioides, Goepp., 157

D. Emersoni, Lesqx., (xxviii, l-3a,) *157

D. firmus, Heer, . 157

D. macrophyllus (Xewb'y,) Lesqx., (xxv, 4-6a,) *159

D. Schlotheimii, Deb., 157

Dan^opsis, Heer, 148,153

Davaldiae, 280

Dechenia, Goepp., *430,431

D. euphorbioides, Goepp., 430

D. striata, Lesqx., (Ixvii, 3,) 431

Dendrophycus, Lesqx., 699

D. Desorii, Lesqx., (Ixxxviii, 1,) *699

Desmarestia, 697,700

Desmiophyllum, Lesqx., *556,526

D. gracile, Lesqx., (Ixxxi, 11,) *557

Devonian conifers, 419

DICKSOXIOID^, *195

DiCKSONiA [?] barometz. Link, 195,197,208,261

D. gracilis, Heer, .... 308

D. Plumieri, Hook, 196

Dicotyledonous gymnosperms, 18,522,526
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Dtcranophyllum, Grd'Ey., *563, 555,526,465

D. dichotomum, Lesqx., (Ixxxvii, 9, 9a.) *553

D. dimorphum, Lesqx., (Ixxxiii, 1-3,) *554

DiCTYOPHYLLUM, LI. & Hutt., U5,] 47,160

D. Nillsoni, 14*7,160

DiCTYOPHYTUM, Hall, *82T

D. Ramosiim, 82T

D. tuberosum. Hall 828

DiCTYONEUROPTERIDS, 145

DiCTYRPTERis, Gutb., . . . , *143 , 71 , 73 , 98 , 99 , 129 , 1 44 , 1 45 , 1 47

D. BroDgniarti, 833

D. cordata, 144,*833

D. neuropteroides, *833

D. obliqua, Bunb'y, (xxiii, 4-6,) *146,144

D. rubella, Lesq., . . , , (xxiii, 7-10,) *145, 144 ,832

D. Scheuchzeri, Roem., 144,*832

DiDYMOPHYLLUM (Goepp.), Daws., - . . , *506,508,509,513

D. reniforme, Daws., *506

D. Schottini, Goepp .506,508

D. (Sigillaria) Owenii, Lesqx., . . . (xcii, 11,11c,) *507, 517, *801

DiPLAZiTES emarginatus, Goepp., , *225

D. Rhabenhorstii, Gein., 1

DiPLOTEGiUM truncatum, Lesqx., . 408

Dtplotesta, Grand'Euryi, Brgt., 531,560,585,807

DiPLOTHMEMA, Stur., . . 189,767

D. elegans, Stur., 287

D, Mladeki, Stur., 288

DOLEROFHYLLE^, 522

doleropteris, .. .522

Draccena, 526

E.

EQUISETACE^ (Horse-tail family), . . . 18,46,52,68,697,701

EQUISETUM, 519,701

E. infundibuliforme, Braun., .60
E. stellifolium, HarL, 45

EQUISETITES, Schp., *62,18,577,*729

E. gracilis, Lesqx., (xc, 5,) *729

E infundibuliformis, Gein., 60

E. occidentalis, Lesqx., (iii, 15, 16,) *62

Eremopteris, Sohp., *292,268,295,297,298,*770
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E. artemisisefolia, Brgt., (liii, 5, 6,) *293,294

E. Cheatami, (civ, 2-4.) nO
E. crenulata, Lesqx., (liii, 1, 2,) *292,'771

E. dissecta, Lesqx., (liii, 4,) *293

E. elegans, Ett., (liii, 7, Ya,) *294

E. flexiiosa, Lesqx., (liii, 3,) *293,584

E. Missouriensis, Lesqx., (liii, 8, 8a,) *295

E. (Triph3dlopteris) microphylla, Lesqx., . . . (lii, 6, 7a,) *296

EUNEUROPTERTDS, *88,7T

ExciPULA, Neesii, Goepp., 1

Favularia tessellata, LI. & Hutt., 481

F. elegans, variolata, 481

FERNS, 65, 66, 67, 68, &c.

Ferns of uncertain attribution (fragments of), *307

F. fructifications, *327

F. stems and trunks, *336

FicoiDiTES furcatus, F. verrucosus, Artis, 514

FILICACEiE (Ferns), , *65,730,829

FiLiciTES, Hall, 790

F. acuminatus, Schloth., 123

F. aquilinus, Schloth., 181

F. arborescens, Schloth., 230

F. conchaceus, Germ. & Kaulf., 86,87,732

F. crispus. Germ. & Kaulf., 113,114,311

F. cyatheus, Schloth., 230

F. loncliitica, Schloth., 177

F. Pluckneti, Schloth., 199

F. oreopteridis, Schloth., 238

F. osmundfeformis, Schloth., 136

F. vesicularis, Schloth., 136

Flabellaria (Cordaites) borassifolia, St., ..... 625,526,532

Fruits or seeds, . . *559

Fructifications of Lepidophloios,? *427

Fucus; fucoids; Fucoides, Yanuxem., 4,5,6,9

FucoiDES antiquus, Brgt., ...... . . 9

F. cauda-galli in Silurian rocks and in Chemung (Devonian), .6,8

F. (Taonurus) cauda-galli, 325

F. crispus, Giitb 114,315

F. dentatus, Gutb., 114,311
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F. filiciformis, Giitb., 316

F. radians, Gatb., 321

FUNGI (mushrooms)
;
fimgineae, *1,2,3

G.

Galium sphenophylloides, Zenk,

Genus of uncertain relation, . .

Ginkgo digitata, Heer,

GLEICHENI^,
Gleichenites,

Glossopteris,

GoNTOPTERis (Pecopteris), . . .

G. arguta, Schp.,

G. elegans, Schp.,

G. emarginata, Schp.,

G. longifolia, Schp.,

G. unita,

Grammitacese,

Graphtolithes,

Gymnogramma Calomelanos, Kaulf.

H.

Halonia, LI. & Hutt., . . . *409,356,410,411,415,416,4]8,426

H. (Cyclocladia), 410

H. dichotoma, Gold., 414

H. (Ulodendron) flexuosa. Gold., (Ixi, 3,3a,) *416

H. gracilis, LI. & Hutt, .417
H. (Ulodendron) Mansfieldi, Lesqx., (Ixvii, 2, 2a,) *414

H. pulchella, Lesqx., . (Ixi, 5), *4 17

H. punctata, (LI. & Hutt.) Gein., 422

H. regularis, LI. & Hutt., , 410,411

H. secreta, Lesqx., (Ixvii, 1, la,) *417

H. tortuosa, Schp.—LI. & Hutt., . . . . (Ixi, 1, 2,) *413 ,411 ,414

H. tuberculata, Brgt., (Ixxiv, 9
;
Ixxxvii, 1,)*411,412

Hemitelea, 760

HEXACTINELLIP^, Smith, 15

Huttonia carinata. Germ., 60

Hydatica prostrata, Artis., 38

A. columnaris, Artis., 38

Hymeuophyllites, Goepp., (Exp.,) . . . 309,56,189,292,310,323

48

*518

. . 523,524,551

. . 192,196,752

. . . *190,208

142

223,221,230,269

227

228

. . 221,225,230

. . 221,222,226

230

285

9

285
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H. (Sphenopteris,) 281

H. adnascens, Lesqx., 321

H. alatus? Gein., 272

H. arborescens, Lesqx., 314

H. Clarkii, Lesqx., 319

H. flexicaulis, Lesqx., 284

H. furcatiis, Goepp., 283

H. inflatus, Lesqx., 323

H. lactuca, Lesqx., 315

H. mollis, Lesqx., 326

H. pinnatifidus, Lesqx., 284,285

H. spinosus, Lesqx., 281

H. Strongii, Lesqx., 325

H. tlialliformis, Lesqx., 324

HYMENOPHYLLEJi:, 285

Hymenophyllum, . . 309,323

H. Weissii, Schp., 323

Hypnum, ... 513

HYPOXILE^, 1,2

Hypurites longifolius, LI. & Hutt., 35

Hysterium, . ... 76

I.

Idiophyllum, Lesqx., *159,147

I. rotundifolium, (xxiii, 11,) *160

ISOETE.E, 463

ISOETES, 355,698,789

J.

JORDANIA bignonioides, Stechler, ... 806

K

KNORRiA,St., . *407,356, 366, 374, 410, 429, 467, 468,509, 514, 517

K. acicularis, Goepp., 408

K. compacta, .... *839

K. imbricata, St., (Ixxiv, 14, 15,) *407

K. longifolia, Goepp., . 407,408

K. Schrammiana, Goepp., 408

K. SeUoni, *839
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Leat-scars, *485, *490, *492

Leiodermari^, *468

Lepidocystis, Lesqx, . *454, 356, 697

L. angiilaris, Lesqx., (Ixix, 16-1 7a,) *456

L. bullatus, Lesqx., (Ixix, 24, 24a,) *458

L. fraxiniformis (Goepp.,) Lesqx., . . (Ixix, 21-23,) *457, 444, 599

L. lineatus, Lesqx., (Ixix, 4,) *454

L. pectinatus, Lesqx., . (Ixix, 3,) *464

L. obtusus, Lesqx., (Ixix, 6-7,) *455

L. quadrangularis, Lesqx., (Ixix, 5,) *455,456

L. vesicularis, Lesqx., (Ixix, 18-20,) *457,458

LEPIDODENDR^, 856,461

Lepidodendron, 154,289,328

342,355 to 358, *363, 366, 373, 375, 381, 383, 393, 395, 397,398,

401,410,414,416,418,427,432,437, 447,456, 458,467,469,

475,508,513,514,528,553,584,722,777, *783,785,793,797.

L. leaves, 377

L. aculeatum, S., (Ixiv, 1,) *371 ,391 ,394 ,397

L. alveolare, St., 481

L. anceps, Geopp., 366

L. Andrewsii, Lesqx., (Ixiv, 6,) *389

L. appendiculatum, St., 371

L. Brittsii, Lesqx., (Ixiii, 1-2,)* 368,382,389

L. Brownii, Binn., 713

L. carinatuni, Lesqx., •
. . . . *386

L. caudatum, St. Yar. Roehl— .. 372,391

L. Charpentieri, Goepp., 397

L. cheilaleum, Wood, . 387

L. Chemiingense, Hall, *396,374

L. clypeatum, Lesqx., .... . (Ixiv, 16-18,) *380, 383, 395

L. commutatum, Schp., ... 375

L. confluens, St., , 391,397

L. conicum ? Lesqx., 385, 386

L. costatum, Lesqx., (Ixiv, 4,) *3Sl

L. corrugatum, Daws., *377

L. crenatum, St., *394

L. cuspidatum, Lesqx., (Ixiv, 7,) *388

L. C3^clostigma, Lesqx., (Ixii, 5,) *394

L. dissitum, Sauv., 392

L. dichotomum, St., *384
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L. dichotomum, Brgt., 1st type, ^ . . 384

L. " Gein., 2d type, 384

L. Roehl, .... 368,3*72,373

L. dicrocheilum, Wood, 391

L. diplotegioides, Lesqx., (Ixiv, 2,) *390

L. diplotegioides, (decorticated) Schp., . . 39Y

L. distans, Lesqx., (Ixiv, 2,) *387

L. drepanopsis, Wood, ., 383

L. dubium, Wood, 392

L. elegans, LI. & Hutt.—Brgt., 366,367,384

L. formosum, 366

L. forulatum, Lesqx., (Ixiii, 9-lOa,) *390

L. Gaspianum, Daws., *395

L. giganteum, Lesqx., 374,392

L. gracile, LI. & Hutt.—Brgt., 366,384

L. Greeni, Lesqx., 374,375

L. Harcourti, 365,410

L. ichthyolepis, Wood, . *396

L. ingens, Wood, 371

L. lanceolatum, Lesqx., (Ixiii, 3-5a,) *369,378

L. laricinum St., , 422

Ji. latifolium, Lesqx., (Ixiii, 7-8,) *370,379

L. Lesquereuxii, Wood—Andrews, 371 ,389

L. longifoliura, Brgt., *373,441

L. lycopodioides, St., 366

L. mammillatum, Lesqx., , 374

L. Mannebachense, St., 384

L. (Bergeria) marginatum, Presl.—St., . . (cvii, 3,) 369,382,*784

L. mekiston, Wood, . . 385

L. Mielickii, Goepp., (Ixiv, 12,) *395

L. raodulatum. Lesqx., (Ixiv, 13, 14,) *385,392

L. Morrisianum, Lesqx., *370

L. (Lepidophloios) obovatum, St., . (Ixiv, 3,) 384,371,381,385

L. obscurum, Lesqx., *397

L. obtusum, Lesqx., . . . *392

L. oculatum, Lesqx., 387

L. ornatissimum, Brgt., 403,404

L. Oweni, Wood, 379

L. pachyphloeus, Goepp, 419

L. politum, Lesqx., 385
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L. primaeve, H. D. Rogers, *37T

L. quadrangulatum, Schloth, . . *383

L. quadratiim, St., 382,383

L. quadrilaterale, Andrews, *389

L. radicans, Lesqx., *39T

L. rhombicum, Schp.—St., (Ixii, 4,4a,) *382

L. rigens, Lesqx., *372,839

L. rigid urn, *839

L. rimosum, St., (Ixiv, 11,) *392,393,394,405

L. rugosum, Presl., 384

L. Rushvillense, Andrews, *3t9

L. salebrosum? Wood, 370

L. scobiniforme, Meek, 377,378

L. scutatum, Lesqx., . (Ixiii, 6-6c,) *369,379

L. selaginoides, LI. & Hutt.—St., 358,366,367

L. seti folium, ined., 370

L. sigillarioides, Lesqx., . . 379

L. simplex, Lesqx., . 392,393,394

L. squamiferum, Lesqx., G^ii, 3-3 c^,) *376

L. Sternbergii, Brgt , *366,367,368

L. " Ett—Schp., 373,384,396

L. tetragonum, . . . 461

L. Tijoui, Lesqx., *391,422

L. turbinatum. Lesqx., (Ixiv, 5,) *382

L. undiilatum, St., 371

L. ureum, ? Wood, 371-

L. variabilis, 393

L. vasculare, 365

L. venustum, Wood, 392

L. vestitum, Lesqx., (Ixiv, 15,) *379,369

L. Yeltheimianum, St., (Ixii, 6-8a,) 366, *374,

376,378,389,394,401,404,405,407,409,467

L. Yolkmannianum, St., 368,382,389,427

L. Wickianum, Herr, . . 376

L. Worthenii, Lesqx., (lxiv,8,9,) *388

Lepidolipes, St.

L. imbricata, St., 467

Lepidophloios, St., 356,381,401,*418,

422, 425, 480, 697, *781, 782, 785, 796, 797

L. (fructifications,) ...... .... *427

L. auriculatus, Lesqx., (Ixviii, 3,4,) *421,450
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L. crassicaulis, Corda,—Heer, , . *420

L. dilatatus, Lesqx., . (cv, 1-4,) *'781

L. ichthyoderma, Lesqx., (Ixviii, 10,) *426,431

L. icthyolepis, Wood, 396

L. irregularis, Lesqx., . 380,381

L. lariciniis, St., (Ixviii, 1,) *422,428,429,782

L. lepidophyllifolius. Gold., 428

L. Lesquereuxii, Andrews, 380,381

L. macrolepidotus, G-old, ...... . (Ixviii, 2,) 423, *424, 782

L. obcordatus, Lesqx., . . . *423

L. protuberans, Lesqx., (Ixviii, 9, 9a,) *425

L, sigillarioides, Lesqx., (Ixviii, 8, 8o,) *425

Lepidophyllum, . . . . 356.363,

422,429,*431,432,433,436,43t,*44T,*785

L. (blades,) 453

L. acuminatum, Lesqx., (Ixix, 37,) *450,786

L. afRne, Lesqx., (Ixix, 31.) *447

L. anomalum, . . ... 310

L. auriculatum, Lesqx., (Ixviii, 5,) 422,*450

L. brevifolium, (Ixix, 33,) 453,787

L. Campbellianum, Lesqx., (c^^i, 6, 7,) *786

L. coriaceum, Lesqx., (cvii, 10,) *787

L. cultriforme, Lesqx., (cvii, 13, 14 ;
cviii, 2,) *785

L. elegans, Lesqx., (cvii, 11,) *787

L. fallax, Lesqx., (cvii, 4, 5,) *786

L. foliaceum, Lesqx., 445

L. gracile, Lesqx., <. . . . (cvii, 8,)*786

L. lanceolatum, 786

L. linearifolium, Lesqx., (Ixix, 39,) *452

L. Mansfieldi, Lesqx., (Ixix, 34,) *449

L. majus, Brgt., - , . 428,*449

L. minutum, Lesqx., (c^^i, 9,) *787

L. Morrisianum, ,Lesqx., (Ixix, 40, 41,) *448

L. obtusum, Lesqx., ,
*451

L. rostellatum, Lesqx., (Ixix, 35,) *451

L. spatulatum—See L. affine, 447

L. striatum, Lesqx., (Ixix, 36,) *452

L. truncatum, Lesqx., (Ixix, 9, 10,) 458,784

L. tumidum, Lesq., . (cvii, 12,) *448, *788

LEPIDOSTROBUS (Macrocystis) Lesqx., *443,

446,713,718,722,785,794



INDEX. P. 945

Page.

L. 356, 363, *431, 442, 443, 446, 456

L. Aldrichi, Lesqx., *441

L. Bailyanus, Schp., 453

L. Butleri, *840

L. connivens, Lesqx., *441

L. (Macroystis ?) foliaceus, Lesqx., ...... . (Ixix, 8,) *445

L. Greinitzii, Schp., 434

L. gemmgeformis, Goepp., 442

L. Goldenbergii, Schp., *432

L. hastatiis, Lesqx., (Ixix, 27,28,) *438

L. incertus, Lesqx., (Ixix, 25, 25a,) *442

L. Lacoei, Lesqx., *439,*780

L. lanceolatus, Brgt., (Ixix, 38,) *436,841

L. lancifolius, Lesqx., (Ixix, 30, 30a,)*436

L. latus, *841

L. lepidophyllaceous ? Gutb., ... 436

L. (Macrocystis) Mansfieldi, Lesqx., *444,T85

L. (Macrocystis) mirabilis, (New'y) Lesqx., *446

L. oblongifolius, Lesqx., (Ixix, 29,) *43T

L. ovatifolius, Lesqx., (Ixix, 32,) *438

L. ornatns, LI. & Hutt., *440

L. prgelongns, Lesqx., *433,841

L. princeps, Lesqx., .... . , *434

L. (Macrocystis) quadratus, Lesqx., *444,457

L. (Macrocystis) Salisburyi, Lesqx., (Ixix, 1,) *443

L. spectabilis, Lesqx., *435

L. truncatus, Lesqx., is L. Mansfieldi, .... (cviii, 1,) 458,*784

L. variabilis, LI. & Hutt., (Ixix, 26
;

cvii, 2,) 437,

*434,438,439,783

L. species, *442

Lepidoxylon, Lesqx., *557,526

L. anomalum, Lesqx., (Ixxxiii, 5
;
Ixxxiv, 1,) *557

Leptophloeum rhombicum, Daws., *460

Lescueopteris, Schimp., *162

L. adiantites, Lesqx., (xxvi, 4, 4a,) *163

L. Morrii, (Schp.,) Lesqx., (xxvi, 1, la,) *162, 163,171

LesleyA, Lesqx., *142,73,152

L. grandis, Lesqx., (xxv, 1-3,) *143

L. microphylla, *831

60 P.
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Leucostega, 280

LoMATOPHLOios, Corda, (exparte,) ...... *418, 421 ,526,781

L. crassicaulis, Corda, 420,421,461

LoMARiA attenuata, Willd., 188

LONCHOPTERIS, ^ 145

LoxsoMA Cunninghami, Br., 197

LYOHENES, . . 1

LYCOPODS, 66,355,513

LYCOPODIACE^, and Genera and Species doubtfully refer-

able to, . *459,46,64,324,326,

328, 333, 339, *355, 356, 361, 363, 365, 416, 418, 421, 428, 430,

454,459,456,467, 526, 697,718,730,777,785,788,792,797

Lycopodites, et Selaginites (auct.,) *777,

*357; 356,358,361,376,443

L. annularisefollus, Lesqx., *361

L. arborescens, Lesqx., . (cvi, 1,)*778

L. asterophyllitsefolius, Lesqx., . 376

L. cavifolius, Lesqx., *358,778

L. comosus. Daws., *362

L. elongatus, Gold., 358

L. (Selaginites) Erdmanni, Germ., 358

L. flexifolius, Lesqx., (civ, 3, 4,)*779

L. Lacoei, Lesqx., (cvii,l,)*780

L. leptostachys, Goldenb., > . . . 780

L. Meekii, Lesqx., (Ixii, Ij la,)*357

L. Ortoni, Lesqx., *359

L. pendulus, Lesqx., (Ixii, 2, 2a,)*357

L. pennseformis, Goepp., 362

L. Richardsoni, Daws., *362

L. (Rhizomopteris) selaginoides, 362

L. simplex, (cvi, 2,)*779

L. strictus, Lesqx., *360

L. uncinnatus, Lesqx., *359

L. Yanuxemi, Daws., *362

Lycopodium, 357,359,360,697,701,777

L. complanatum, . 360

L. inflexum, Sw., 779

L. inundatum, 511

L. macrophyllus. Gold., 360
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Macrocystis, see Lepidostrobus, /!• n T

(ill, i7-iy«; cix, d,) 18

551

163

124

124

MARCHANTIA, 324

Marine plants, or THALASSOPHYTES, *4,5

175

MegALOPTERis, Daws., 143,

*147,152,153, 155 , 187 , 188 , 297 , 380 ,563 , 731

151

. . . *833

(xxiv, 2, 2a,)*150,153,155,94

*149

*151

*149,150

*149

(xcYii, 9,)*744

*834

. (xxiv, 1,)*148,150,151,744
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M. protuberans, Lesqx., *352

Microspores, 432

MiXONEURA, 125

Mycelium, 3

Myriophyllum gracile, Artis, 38

Nertopteris, Newb'y, *154,147, 156

N. lanceolata, Newb'y, *154

Nephropterids, 77,81,103

Nephropteris, Brgt., ,78,74

N. dilatata, Schp., 78

N. reniformis, Schp., 77

Neubopteridium, 164,174

NEUROPTERIDE^, ' 72,*730

NEUROPTERIDS, *73, 76, 77, 79, 162, 269

Neuropteris, Brgt., 73, 74, *75, 76, 77, 80, 84, 87,90,94,

95,99,114,118,120, 123,124,125,126,128,132,143,144,145,

147,162,164,169,198,206,269,308, 309,522, *731, 749,770

N. acuminata, Brgt., *123,108,119, 141

N. acutifolia, ? Brgt., 89,90

N. adiantites, Lesqx., 163

N. Agassizi, Lesqx., (xvii, 1-4,) *117,118,127

N. alpina, St., 126

N. angustifolia, Brgt., (viii, 2, 3, 6, 8, 10, 1 1,) *89,

80, 84, 91, 92, 94, 98, 115, 733, *734, 737

N. anomala, Lesqx., ... (vii, 1, la,) *118, 120,513

N. aspera, Lesqx, . . (xiii, 10-12
;
xcvi, 4-7,) *121, 122, 731, *736

N. auriculata,? Brgt,, (vi, 11,)*85 ,90,95 ,97

N. biformis, Lesqx., (xiii, 7,) * 121, 736

N. Blissii, Lesqx., . . . (xcv, 1, la,) *737

N. callosa, Lesqx., . , (xvi, 1-8,) *115,86

N. capitata, Lesqx., (xxiii, 1, 3,) *103, 144,79

N. Carii, Lesqx., (xciv, 4, 7,) *731

N. Cistii, Brgt., 106

K Clarksoni, Lesqx., (ix, 1-6,) *94 ,95 ,76,87,90,104,112, 129,738

N. CoUinsii, Lesqx., *87

N. conferta, Schp., , 193 '
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N. cordato-ovata, Weiss., 205

N. cordata, Bunb'y—Brgt., 80,89 ;
*91,114

N. coriacea, Lesqx., (xviii, 6, 6a,)*l 11,113

K crenulata ? Brgt., . . . (xvi, 9-lla,) *116,117,118,120,138

N. decipiens, Lesqx., , , . (xciv, 1, 2,)*93,

89,92,94,131,144,731,732,734

N. dentata, Lesqx., . . ...... (v, 7, 8,) *82,126

K Desorii, Lesqx., . (xiv, 1-7
;
xv, 1,) *112, 90, 114,123,735

N. dilatata, LI. & Hutt., . 123, *78

N. Dluhoschi, Stur., 107,736

N. Elrodi, Lesqx., (xiii, 4; xcvi, 1, 2,) *107 ,731 ,*735

N. Evenii, Lesqx., (xviii, 7,)*117

N. fasciciilata, Lesqx., . (xxiv, 5, 6,) *93,150

N. fimbriata, Lesqx., (v, 1-6,) *81,80,74,82,83

K fissa, Lesqx., . *122,123

N. flexuosa, Brgt., ......... 75,76,96,97,100,101,102

N. Germari, Geopp., (xviii, 3-5,) *113,87 ,114 ,732

N. gibbosa, Lesqx., (vi, 1-6,) *84,75,144

N. gigantea, St., 101,102

N. Grangeri, Brgt, (xiii, 9, 9a,) *105,106

N. Griffithii, Lesqx., (xcv, 3-8, *737

K. heterophylla, Lesqx., 89

^s^. hirsuta, Lesqx., \ . . (viii, 1,4,5,7,9,12,) *88,

74 , 76 ,84 , 90,91,93 , 115 , 122 , 232 , 733 , 734 , 833

N. inflata, Lesqx., (vii, 2-4a,) *86,732

N. lacinata, Lesqx., *80

N. Leberti, Heer., 97

X. Lindleyana, St., 107

N. Loschii, Brgt., (xi, 1-4,) *98,

75,81,90,97,101,104,106,107,108,144,735

N. uiicrophylla, Brgt., 107

N. minor, Lesqx., *123

N. Missouriensis, Lesqx., (vii, 5-6a,) *104

N. montana, Heer, . . , 103

N. Moorii, Lesqx., ^n- • ^ '

N. oblongifolia, "^f . . . . (xciv, 3
;
xcv, 2,) *732

N. obscura, Lesqx., *108

N. ovata, Germ., . 164,174

N. pachyderma, Lesqx., (xviii, 8.)

N. plicata, (x, 1-4,) *96,97,108
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N. pteroides, Goepp., 164

N. rarinervis,Bimb'y, (xv, 2-5,) *109,

U, 78, 91, 104, 110 to 113,123,460,552

N. regina, Ram., . . . 164

X. reniformis ?, Brgt., ... (iv, 5,) *7T

N. Rogersi, Lesqx., . (vi, 7-10,) *88,232,733

X. rotimdifolia, Brgt., (xiii, 8,) *97,104

X. Scheuchzeri, Brgt., 89,92

N. smilacifolia, Sternb., . . . . 123

X. Smithsii, Lesqx., (xiii, l-3a
;
xcvi, 3, 3a,)*106,10t,731,*734,735

X. speciosa, Lesqx., 83

X. subfalcata, Lesqx., (xiii? 5? 6,) *102

X. teniiifolia, Brgt., (xii,!, 2-9,) *100,101,102,82,99,104,106,145,735

X. tenuinervis, Lesqx., 125

X. trichomanoides ? Brgt., (iv, 4,) *79,104

X. undans, Lesqx., 74,83,84

X. verbensefolia, Lesqx., (xviii, 1-2,) *120

X. vermicularis, Lesqx., (x, 5-10,) *99,145

X"". Yillersii, Brgt., 86

X. Volzii, Brgt., ..737
XCEGGERATHIJE, . - . *521,310,526,527,843

XCEGGERATHIA, St., 299,300

X. Bockschiana, Lesqx., . . , 306

X. crassa, Goepp., 530,30

X. flabellata, LI. & Hutt., 525

X. foliosa, St., • 521

X. Gilboensis, 305

X^. graminifolia, Ung., 544

X. minor, Lesx., 302

X. obliqua (Goepp.,) Lesqx., 300

X. obtusa, Lesqx
,

301

ODOXTOPTERIS,Brgt., . *124,*739,

73.74,77,104,114,118,125,126,127,130,143,147,162,164,198

O. proper (Xenopteris,) 125

O. abbreviata, Lesqx., (xxi, 7, 7a,) *138

O. sequalis, Lesqx., (xxi, 8; xcvii, 6,) *135,731,739,*743

O. affinis, Lesqx., . (xcvii, 4,) 739, *742
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0. aIata,Lesqx., (xxi, 1,) *131

0. Alpina, Gein., (xix, 1-5,) *126,114,118,125,12T,129,13T,163,740

0. Brardii, Brgt., . . (xxi, 2,) *132,133,138,139,U2,198,199,741

0. Brardleyi, Lesqx., *140

O. britannica, *830,125

0. connata, Ra3m., ... 164

0. cornuta, Lesqx., (xxii, T-9,) *128

0. crenulata, Lesqx., 137

0. deformata, Lesqx., (xcvii, 5,) *141,133,731,739,*743

0. dilatata, *831

0. gracillima, Newb'y, •
*140

0. heterophylla, Lesqx., . (xxii, 6,) *129,742

0. intermedia, Lesqx., 132,133

0. Lescurii,? 126,127,130

0. LindlG3^ana, Goepp., 127

O. lingulata, Goepp., .... 134

0. minor, Brgt., ... 142

0. monstruosa, Lesqx., (xcvii, 1-3,) 738,739,740,*741

0. Newberry
i,
Lesqx., ... .... . *127

0. neuropteroides, Newb'y.—Roem., . (xcvii, 8,) 127, 128,739,*740

0. obtusa, LI. & Hutt.—Brgt., 127,128,134,126

0. patens, Lesqx., (xcvii, 7, 7a,) 739,*740

O. Reichiana, . 114,*831

0. Schlotheimii, Brgt., (xx, 1, 2,) *136,125,138,139,140,147,747,830

0. sorifera, Grand'Eury, . . 124,738

0. sphenopteroides, Sp. nov., ......... (xxi, 3-4,) *139

0. squamosa, Lesqx., *133,80

0. subcrenulata, Lesqx., (xxi, 5, 6,) *137

0. subcuneata, Bunb'y, (xxii, 4, 5,) *134 , 126 , 742

0. tenuinervis, Xesqx., (xxii, 2, 3,) *125, 135

0. Wortlienii, Lesqx., (xxii, 1, la,) *130,122

Oleandrium, Schp., 153

Oligocarpia, Goepp., . . . *265,272

0. Alabamensis, Lesqx., (xlvii, 1, 16.) *266

0. flagellaris, Lesqx., *267

0. Gutbieri, Goepp., (xlviii, 1-36,) *266,270

0. quercifolia, Stur., 286

Ophioglossum, 329,330

Orthogoniopterts, Andrews, 147,*155

O. clara, Andrews, *156
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0. Gilbert!, Andrews, *156

Otopteris, 128

P.

PACHYDERMATA, TT,106

Pachyphyllum, Lesqx,, 309

P. affine, Lesqx., 318

P. hirsutum, Lesqx., 318

P. lactuca, Lesqx., Schp., ... 315

Pachypteris, Brgt., .308,309

P. gracillima, Lesqx., (Ixxv, 10-106,) *308

Pachytesta, 565

Pal^opteris Hibernica, Schp., 305

Palms, 584

Palmites verticillatus, Schloth., *52

Palmacites quadrangulatus, Schloth., 383

P. variolatus, Schloth., etc., 481

PALiEOBROMELIA, Ett., 518

PAL.EOPHYOUS, Hall, *9,1 1,700

p. divaricatus, Lesqx., *11,12

P. gracilis, Lesqx., (B, 9-lOa,) *11

P. Milleri, Lesqx., (A, 8-86,) 10,12

P. tubularis. Hall, 10

Pal^opteris, 299

Pal^oxyris, Brgt., 518

P. appendiculata, Lesqx., 520

P. corrugata, Lesqx., .519

P. Prendelii, Lesqx., 519

Peat, 5

PECOPTERIDS, *221, 73, 156, 162, 222, 247, 265

P. (Sphenopteris), 268,*269

PECOPTERIDE^, 72

Pecopteris, Brgt., 223,168,174,175,176,189,191
,

208,221,222,236,239,247,249,254,265,272,362,732,756

P. (villous), . . , *250,223

P. (acrostichides), 222

P. (aspidioides), o 222

P. (asplenioides), 222

P. (proper) or Cyatheids, 223

P. (Cyatheites), 222
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P. (Goniopterids), 223

P. (Goniopteris), *223

P. of uncertain relation, ,
*261

P. abbreviata? Brgt., (xlvi,4-6a,) 248,761

P. acuta, Brgt., *241

P. sequalis, Brgt 240

P. affinis, Brgt., 243

P. alata. Schp.—Brgt., 209,273

P. angustissima ? Brgt., (xxx,5, 5a,) *257

P. aquilina, Brgt., 181

P. arborescens, Schloth., (xli, 6-76,) *230,756,757

P. " Brgt.,. . , . .220,99,221,231,234,235,247,255

P. Schp., 232,233

P. arguta, Brgt., (xli, 2-3a,) *227 ,232

P. aspera, Brgt., *242

P. aspidioides, Brgt., 231 ,*756

P. Bucklandi, Brgt., *244,222

P. Candolliana, Brgt., *243

P. Carrii, Lesqx., (c, 3, 3a,) *759

P. chgerophylloides, Brgt., 270

P. Cistii, Brgt., (xli, 4, 4a,) *243,244,245

P. Clarkii, Lesqx., (xli, 10, 10a,) *261

P. Clintoni, Lesqx., (xlii, 1-56,) *251

P. concinna, Lesqx., *j64,209

P. crenulata, ? Brgt, , 193

P. (crestate), *255, 223

P. cristata, Gutb., (xllv, 2, 2a,) *256,260, 273, 760, 762

P. cyathea, Brgt., 231

P. (Cjatheites), *230

P. (Cyatheites) pulcher, Heer, 237

P. Defrancii, Brgt., 75

P. Davreuxii, Brgt., 177

P. decurrens, Lesqx., . , *209,222

P. dentata, Brgt., (xliv, 4, 4a,) *240,243,758

P. distans, Lesqx., *246

P. elegans. Germ., , *228, 229

P. elliptica, BunbV, (xxxix, 4-6a,) *245, 246

P. emarginata, Goepp—Bunb'y, (xxxix, 11,)*225

P. erosa, Gutb., (xliv, 1, la, 3,) *255, 256, 257, 759, 760

P. flavicans ? (Presl.) Lesqx., 237

P. Georgiana, Lesqx., (xcviii, 6, 6a,} *759



954 P. KEPOKT OF PROGRESS. LEO LESQUEREUX.

Page.

P. gigas, Gntb., 164

P. Hallii, Lesqx., *258

P. incompleta, Lesqx., *264

P. laciniata, LI. & Hutt., 203

P. lanceolata, Lesqx., (xxxix, 9-10,) *227

P. lepidorachis, Brgt., 231

P. linearis, Gutb., . 255

P. lonchitica, Brgt., Ill

P. longifolia, Brgt.—Germ., *226, 225

P. Loschii, Brgt., 206

P. lyratifolia, Goepp., (xlviii, 4-56,) *259, 760

P. marginata, Brgt., 186

P. microphylla, Brgt., . *263

P. Miltoni, Brgt., (xli, 9, 9o,)*247, 185, 244

P. " Gein., 248,249,250,254

P. " var. pilosa, Gutb., 253

P. Murrayana, Lesqx.—Brgt., 271,272,762

P. nervosa, Brgt., . 197

P. Newberryi, Lesqx., 202

P. nodosa, (Goepp.,) Schp., *233

P. notata, Lesqx., *262

P. obsoleta, Lesqx., (cxi, 29, 296,) *758

P. oreopteridia, Schp., ... 238, 222

P. oreopteridis, Schloth.—Brgt., . . . . (xli, 8, 8a,) *238,245,263

P. ornata, Lesqx., (cxi, 30-306,) *760

P. pemijeformis, Brgt., (xlv, l-2a,) *239,240,242

P. aspidioides, Schp., *756,231

P. platyrachis, Brgt., (xli, 5, 5a,) *232

P. Pluckneti, Brgt., 199,222

P. plumosa,Brgt., 240,241,758

P. polymorpha, Brgt.—Schp., 247,248,244,249

P. punctulata, Brgt., 746

P. pteroides, Brgt., *249,244

P. pusilla, Lesqx., 220

P. quadratifolia, Lesqx., (c, 1,2,) *234,*757

P. robusta, Lesqx., .... (xxxix, 7-8; xcix, 4, 4a,) *229,*756

P. Sauveurii, Brgt., 197

P. Schimperi, *835

P. Schlotheimii, St., 230

P. Serlii, Brgt., 176
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P. serpillifolia, Lesqx., (xlvi, l-3rf,) *237

P. serrula, Lesqx.— Schp., *256,222; 256,258,259

P. serrulata, Hartt, (ci, 4-8a,) *757

P. Sheaferi, Lesqx., 194

P. Simmanni,Brgt., . ,205; 206,208

P. sinuata, Brgt., ,. 746

P. solida, Lesqx., (xlviii, 6-66,) *261

P. squamosa, Lesqx., (xxxix, 12-13a,) *235

P. stellata, Lesqx., (xlviii, 7-76,) *260,760

P. Strongii, Lesqx., (xxxix, 14-15a,) *236,758

P. unita, Brgt., . . - (xl, 1-76,) *223, 225, 226, 229

P. urophylla, Brgt., 177

P. velutina, Lesqx., , . *250

P. venulosa, Lesqx., (xli, 1, la,) *230

P. vestita, Lesqx., (xliii, l-7a,) *252

P. villosaV Brgt., *253,255,334,839

Pell^a, 152

PiNiTES pulvinaris, St., 408

P. mughiformis, St., 408

PiNNULARIA, LI. & Hutt., . . . , *518

p. calamitarum, Lesqx., 518

P. capillacea, LI. & Hutt., ... 518

P. confervoides, Lesqx., . 518

P. ficoides, Lesqx., 518

P. horizontalis, Lesqx., 518

P. pinnata, Lesqx., ...518
Phillites, . . 160

Phlebopteris (Dictyophyllum) Nilsoni, Brgt., 147,160

P. polypodioides, Brgt., 261

Phyllopteris, Brgt., 121

P. antiqua, Daws, 155

Phytholithus cancellatus, Steinh,, 374

P. notatus, Steinh., 486

P. parmatus, Steinh., . 401,403

P. tessellatus, Steinh., 481

P. verrucosus, Martin, 514

Phytopsis cellulosum. Hall, 12

Physophycus, Schp., 6

P. Andrsei, Stur., 7

P. marginatus, Schp., 7

PiNNULARIA, see Rhizolltes.
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Plants doubtfully referable to Calamarise, *63

Plantula debilis, 538

Plumalina, Hall, 790

P. gracilis, , 790

P. lineare, 792

P. plumaria, 790

POA-OORDIATES, 532

POLYPTEROSPERMUM, Brgt., 589,292

p. Renaultii, 820

PoLYPORiTES Bownianni, LI. & Hutt., . 2

P. elegans, Goepp., 227

POLYPODIUM, . 261,75

PoLYPORES, (Bolets or ), . 2

PoLYSPORiA? Newb'y, 443,446

Protoblechnum, Lesqx., , *1 88, 162, 147

P. Holdeni (Andrews), Lesqx., *188

Protopteris, ... 336

PsARONius, Corda, 336 ,*353,354,343

PSARONITES, 348

PSEUDOPECOPTERIDS, *i89,*750

PsEUDOPECOPTERis, Lesqx., , . , . *190,209,221,222,273,*750

P. acuta, Brgt., (xxxvii, 6, 6a,) *215,511,216

P. abbreviata, Lesqx., .... . . *203

P. anceps, Lesqx., . . . . (xxxviii, 1-4,) *207,208,211,190,171

P. Andraeana, Roehl., *754

P. biformis, 190

P. callosa, Lesqx., * 209, 222

P. cordato-ovata (Weiss), Lesqx., (xxxvii, 4, 5,) *205

P. decipiens, Lesqx., (lii, 9-lCa,) *214

P. decurrens, Lesqx., *209,190,*751

P. denudata, Lesqx., *212

P. dimorpha, Lesqx., . . (xxxv, 1-6; xcviii, 4, 4a,) *201,*751

P. glandulosa, Lesqx., *210,190

P. hispida, Lesqx., .... (xcviii, 3,) *755

P. hymenophylloides, Lesqx., (Ivi, 2-36,) *196

P. irregularis, St., (lii, 1-36, 8,) *21 1,210

P. latifolia, Brgt., (lii, 4, 4a,) *215,216

P. Loschii, Brgt., 222

P. macilenta LI. & Hutt.), Lesqx., . . . (xcviii, 2,) *219,*755 ,830

P. Mazoniana, Lesqx., ... . . (xxxii, l-7a,) *190,208,209
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P. muricata, Brgt, (xxxvii, 2-26,) * 203, 190,222

P. nervosa, Brgt., . (xxxiv, 1-3,) *197, 172, 190,200, 204, 216, 222

P. Newberryi, Lesqx., (xxxvii, 1, la,) *202,203,190

P. nummularia, Gutt., (ciii, 1-3,) *752

P. obtusiloba, (Brgt.,) Lesqx., *753,754,755

P. Owenii, Lesqx., .... 190

P. Pluckneti,Schloth.,(xxxiv,4,4a;xxxv.7,7a,)*199,201,202,751

P. polyphylla (LI. & Hutt.) Lesqx., *218

P. pussilla, Lesqx., *220,222

P. rugosa, Lesqx., 190

P. Scheaferi, Lesqx., (xxxiii, 8, 86,) *194

P. Sillimanni, (Brgt.,) Lesqx (xxxvii, 3,) *206,210,222

P. speciosa, Lesqx., (li, 1-16,) *216, 190,214,751

P. spinulosa, Lesqx., (Ivi, 1, lo,) *195

P. subcrenulata, Lesqx., (xxxvii, 7, 8,) *193,230

P. subnervosa, Roemer, * 198, 222

P. trilobata, Brgt., » . . 204

P. trifoliata, (Brgt.) Lesqx., *217,218

P. Virginiana, (Meek) Lesqx., . *217

Pseudo-sigillaria, 796

PsiLOPHYTON, Daws., *459,357

P. Condrusorum, 304

P. princeps, Daws., *459

psilotum, . , 865

psygmophyllum, '
. , 627

Pteris, 76,152

Ptilocarpus, (See Cardiocarpus bicornutus above,) (Ixxxv, 51,

51a,) 566

Ptilophyton, Dawson, *789

P. gracile, *790

P. lineare, Dawson, *791

P. Yanuxemi, Dawson, *790

Ptychocarpus hexastychus, Daws., . 758

Pychnophyllum, Schp., 626,527

P. borassifolium, Brgt., 532

R.

RACHIOPTERIDES, 331

Rachiopterts, *331

R. affinis, Lesqx., (Ixxv, 7,) *331

R. cyclopteroides, Daws., *332
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R. pmnata, Daws., *332

R. punctata, Daws., , *332

R. selago, Lesqx., (lxxv,8,) *332

R. squamosa, Lesqx., *838

R. striata, Daws., *333

R. tenuistriata, Daws., , *333

Rhabdocarpus, Goepp. & Berger, *5T4,810.*815,816

R. abnormalis, Lesqx., . (cx, 48, 49,) *818

R. acuminatus, Newb'y., *579

R. amygdalaeformis, Goepp. & Berg., . . . (Ixxxv, 27,28,) *58l

R. apiculatus, Newb'y., Lesqx., (cx, 50,) 579,*819

R. arcuatus, Lesqx., (Ixxxv, 62,) *583

R. Beinertianus ? *844

R. Bockschianus, , . . . . *844

R. carinatus, Newb'y? *679

R. clavatus? (St.) Gein., (Ixxxv, 14, 20,) *581

R. costatus, Newb'y, 579

R. cornutus, Lesqx., (Ixxxv, 15,) *583

R. Danai, Foster, *580

R. emarginatus, Lesqx., (cx, 46,47,) *818

R. Howardi, Lesqx., (Ixxxv, 24,) *575

R. inflatus, Lesqx., (cx, 36,) *815

R. insiginis, Lesqx., (Ixxxv, 26.) *575, 579

R. Jacksonianus, Lesqx., (Ixxxv, 17, 19,) *576,575

R. Isevis, Newb'y, . *579

R. latemarginatus, Lesqx., (Ixxxv, 29,) *582

R. latecostatus, Lesqx., (cx, 34, 35,) *815

R. lineatus, Goepp. & Berg., .... 551

R. mamillatus, Lesqx., (cx, 39-42,) 571,810,*816

R. Mansfieldi, 815

R. ? minutus, Lesqx., . . *583,570

R. multistriatus, PresL—St., . (Ixxxv, 22, 23,) *578,853,820,823

R. ovoideus, Goepp., 817

R. pachytesta, Lesqx., (cx, 37, 38,) *816

R. plicatus, Goepp., 819

R. subglobosus, Lesqx., (cx, 43, 45-52,) *817

R. tenax, Lesqx., . . (cxi, 25, 26,) *818

Rhabdophyllum pachyrachis, Schenk., . 313

Rhacophyllum, Schp., *309, 310, 558, 114, 314, 324, 834

R. (Fucoides,) *324,310

R. (Hymenophyllites,) *314,310
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R. (Neuropterids,) *310

R. adnascens, LI. & Hutt.—Schp., (Ivii, 9-11,) *321
;

317.323,327

R. aflSne, Lesqx., 319

R. arborescens, Lesqx., *314

R. Clarkii, Lesqx., (Ivii, 5,) *319

R. corallinum, Lesqx., (Ivii, 4, 4a,) *317

R. corniitum, Lesqx., . (Ivii, 3, 3a,) *317

R. expansum, Lesqx., . (Ivii, 6,) *323

R. flabellatum, St., ..... (Ivii, 1, la,) *311 ,312,322,522

R. filiciforme (Gutb.) Schp., *316,320,321 ,322

R. filiforme, (Gutb.,) Lesqx., *838

R. fimbriatum, Lesqx., *318

R. fucoideum, Lesqx., (Iviii, 6, 7,) *325

R. Gutbierianum, Gein., 316,317,320

R. hamulosum, Lesqx., . . . , (Iviii, 3,) *321

R. hirsiitiim, Lesqx., (Ivii, 2,) *318

R. inflatum, Lesqx., (Ivii, 7-8,) *323

R. irregulare, Germ., ... *326

R. lactuca, Sternb., *315,322

R. membranaceum, Lesqx., (Iviii, 1, 2,) *312

R. molle, Lesqx., *326

R. pachyrachis (Schizopteris,) Schenk., 314

R. scolopendrites, Lesqx., *313

R. spinosum, Lesqx., (Iviii, 4, 5,) *320,323

R. Strongii. Lesqx., *325

R. thalliforme, Lesqx., *324

R. trichoideum, Lesqx., . . *322

R. truncatum, Lesqx., (1, 7,) * 311

Rhacopteris elegans, Schp., 294

Rhizolites (Pinniilaria) palmatifidus, (Ixxv, 9,) 518

Rhizoma, . ... 702

Rhizomorpha, Roth., *3

R. Sigillariae, Lesqx., (R, 11, Ho^,) *3

R. subcorticalis, Lesqx., 3

Rhizomopteris, Schp., (see Lycopodeaceae,) . . . .333,69,439

R. filiformis, Schp., , 359

R. lycopodioides,
, 358

Rhodea, radians, Presl., 321

Rhytidolepis, *480,468

Roots of uncertain relation, *518
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RoTULARiA polyphylla,St., 55

RUELLI^, Germ., 361

S.

Saccopteris, ; . . . Y30

Sagenaria, 366

S. aculeta, Presl., 3tl

S, accuminata, Goepp., 374

S. caudata, St., . 3T1

S. crenata, Brgt 394

S. dichotoma, (St.,) 436,438

S. elliptica, Goepp., 374

S. rimosa, Presl., 392

S. Yeltheimiana, Presl.—(St.) Gein., 374,401

Salisburia, (see Baiera,) . 73,76,523,524,556

S. adiantifolia. Link, 312

Samaropsis, Goepp. (See Cardiocarpus late-alatus, simplex,

and zonulatus,) 562,548,566,571,806,812

Sargassum, 4,5

Sarcotaxus, 560

ScHizoPTERis, Auct. (expartc,) 309

S. adnascens, LI. & Hutt, 321

S. anomala? Brgt., 557,558

S. Gutbieriana, Gein., 316

S. lactuca, Presl., 315

ScHUTZiA bracteata, Lesqx., 545

SciADOPiTYs verticillata, Sieb., 566

SCOLOPENDRIUM, 313

ScoLOPENDRiTES grosse-dentatus, Lesqx., 313

Seeds, *559

SELAGINE^, 459,467

Selaginella, 355,463,777

Selaginites (Lycopodites) crassus, Lesq., *357,778

S. crassus, Lesqx., 358

S. Erdmanni, Germ., 350

S. uncinnatus, Lesqx., 359

Serpentes, , *542

SIGILLARI^, *466,467,410,526,537,*792

SIGILLARIA, . *467, 4, 328, 333, 364, 365, 366,

382,390,396,398,414.416 to 469,478,502,

503,508 to 514, 517, 528, 698, 785, 797, *793
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S. acuminata, Newb'y,, *496

S. alternans, LI. & Hutt, 501,502

S. alveolaris, Brgt., 481,482

S. attenuata, Lesqx., . (Ixxii, Y, 8,) *488,485

S. Biercei, Newb'y, 482

S. Brardii, Brgt., (Ixxiii, 8-16a,) *477 ,479,257 ,*797

S. Brochanti, Brgt., *842

S. Brongnarti, Gein., 504

S. canaliculata, Brgt., 497,499

S. Cistii, Brgt., 345

S. contracta, Brgt., 490

S. corrugata, Lesqx., . . , . . *475

S. Cortei, Brgt., *495

S. cuspidata, Brgt., . *486

S. Defrancii, Brgt., 480

S. dentata, Newb'y, 481,482

S. denndata, Goepp, . . 470

S. Deutschiana, Brgt., 497

S. diploderma, Corda, 490

S. dilatata, Lesqx., *472

S. discoidea? Lesqx., 499

S. Dournaisii, Brgt., *480

S. dubia, Lesqx., 495,496

S. elegans, Brgt., c . 481

S. elliptica, Brgt., *494

S. ? ficoides, ..... 510

S. fissa, Lesqx., (Ixxiii, 17,) *470,467

S. Grand'Euryi, Lesqx., *795,797

S. hexagona? Brgt., (Ixxii, 1,) *483,482

S. hyppocrepis, Brgt., . . 491

S. ichth^^olepis, St., (Ixxiii, 7,) *482,479

S. Knorrii, Brgt., . . .481,482

S. Lacoei, Lesqx., (Ixxii, 12-126,) *499,489

S. laevigata, Brgt., (Ixxi, 1-3,) *500,490,501

S. leioderma, Brgt., ... *476

S. lepidodendrifolia, Brgt., . *477

S. leptoderma, Lesqx., (Ixxii, 10,) *489

S. Lescurii, Schp., (Ixxii, 9,) *485 ,488 ,494 ,799

S. Leveretii, Lesqx., (cviii, 4, 5,) *800

S. Lorenzii, Lesqx., ... *473

61 P.
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S. mammillaris, Brgt., . . . . (lxxii,5, 6 ;
cviii, 6,) *488,*799

S. marginata, Lesqx., (lxxi,5,) *498

S. Massiliensis, Lesqx., *487

S. Menardi, Lesqx.—Br^., 401,*4T9,480

S. microstigma, Brgt., 481

S. minima, Brgt., . 506,481

S. monostachya, LI. & Hutt., . . . 501

S. monostigma, Lesqx., (Ixxiii, 3-6,) *468,40T,467,

517, 518, *793, 794, 795, 796

S. notata, Brgt, *486

S. obliqiia, Brgt., (Ixxiii, 18,) *470

S. obovata, Lesqx., *496

S. orbicularis, Brgt., *491

S. ovalis, Lesqx., (Ixxi, 7, 8,) *495,496

S. Owenii, Lesqx., (Ixxiv, 10-1G6,)507 ,508

S. pachyderma, Brgt., 482

S. pes-capreoli, Gein., . . 504

S. Pittstoniana, Lesqx., (Ixxi, 4,) *493,498

S. polita, Lesqx., (Ixxiii, 1,) *490

S. piilchra, Newb'y, *490

S. pyriformis, Brgt., *799

S. reniformis, Brgt., (Ixx, 5-9,) *501 ,490

S. reticulata, Lesqx., (Ixxiii, 19, 19a,)*473, 474

S. rhomboidea, Brgt., 470,471

S. rimosa, Gold., 469

S. rugosa,Brgt., *497,493,498

S. Saullii, Brgt., 491,*842

S. Schimperi, Lesqx., (Ixxiii, 21,) *474,470

S. sculpta, Lesqx., 470,471

S. Serlii, Brgt., *480

S. Sillimanni, Brgt—Gold., (Ixxi, 6,) *493,492

S. simplicitas, Vanux., 506

S. spinulosa. Germ., *471

S. stellata, Lesqx., (Ixxiii, 20,) *474

S. tessellata, Brgt.—Schp., (Ixxii, 2-4&,)*481 ,482,483,484,503,504

S. transversalis, Brgt., 490

S. Yanuxemi, Goepp., *505

S. Yenosa, *842

S. Yolzii, Brgt., (Ixxii, 11,) *492

S. Williamsii, Lesqx., (cvii, 15,) *488,*801
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S. Yardlei, Lesqx., (Ixxiii, 2,) *491

SiGiLLARioiDES, Lesqx., *517

S. radicans, Lesqx., (Ixxv, 6,) *51T

S. stellaris, Lesqx., 516

SiGILLARlOSTROBUS,. 797

S. Laurencianus, 789,792,794

SoROCLADUS, Lesqx., *327,*761

S. asteroides, Lesqx., (xlviii, 9,96,) *328

S. ophioglossoides, Lesqx., (xlviii, 11,) *329

S. sagittatus, Lesqx., . (xlviii, 10-106; c, 4, 5,) *329,697 ,*761

S. stellatus, Lesqx., (xlviii, 8-86,) *328

S. Worthenii, Lesqx., *330

Spirophyton, Hall, ..... 6

Sphagnum, 513

Sphenophyllites longifolium, Gein., 53

S. oblongifolius. Germ., 57

S. saxifragsefolius. Germ., . . 55

Sphenophyllum, Brgt., . . 18,*51 ,52,56,58,594,598,*726,727

S. var. saxifragsefolium, 55,56

S. angustifolium. Germ., ... (xciii, 8,) 58,*726

S. bifurcatum, Lesqx., ... ........ (ii, 10, 10a,) *55

S. cornutum, Lesqx., (Ivi, 5, 56,) *56

S dentatum, Brgt., 55

S. emarginatum, LI. & Hutt.,—Brgt.—Gein., . . . 52,*53,55

S. erosum, LI. & Hutt, *55,58,59,726

S. filiculme, Lesqx., *58

S. fimbriatum, Brgt., 55

S. latifolmm, Wood, . , ... 53,54

S. longifolium, Germ., (xci, 6,) *53,54,*726

S. oblongifolium, Germ.,—Gein., *57,52

S. (Rotularia) oblongifolium, 58

S. quadrifidum, 55

S. saxifragsefolium, (xciii, 9, 9a,) 55 ,56 ,*726

S. Schlotheimii, Brgt., (ii, 6, 7,) *52,53

S. tenerrimum, Ett. Mst., (xcii, 9, 10a,) *728

S. trifoliatum, Lesqx., . 55

SPHENOPTERID^, *268

Sphenopteris, 72,73,114,

265, 268, 274, 139, 189, 265, 268, *269, 272, 281, 292, 328, *76l

Sphenopteris abbreviata, Lesqx., 203
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S. acuta, Brgt., • 215

S. adiantoicles, LI. & Hutt., 220

S. Alabamensis, Lesqx., 266

S. alata, Gutb., 282

S. amoena, Lesqx., 217

S. artemisisefolia, Brgt., 293

S. asplenites, Gein., 294

S. Balantini, Andrews, *290

S. Britsii, Lesqx., (Iv, 2-2&
;

cii, 3-4a,) *27T,*765

S. Bronnii, Gutb. Abdr., .... 766

S. cbserophylloides, St., *270

S. coarctata, Roehl., 264

S. communis, Lesqx., (civ, 1, la,) *762

S. crenata, LI. & Hutt., ..... 322,*835

S. cristata, St., .
(cii, 1, la; civ, 5, 5a,) *273,761,762

S crithmifolia, LI. & Hutt., 294

S. decipiens, Lesqx., .... . . 214

S. dilatata, Lesqx., (Lind. & Hutt.,) 214,754

S. dissecta, > . . *836

S. divaricata, Goepp., .
.' (civ, 6,) *767

S. Dubuissonis, Brgt., ... *275

S. elegans, Brgt., (Iv, 6, 6a,) *287,768

S. fascicularis, *887

S. flaccida, Crepin., . *291

S. flagellaris, Lesqx., 267

S. flavicans, Presl., 238

S. (Hymen.) flexicaulis, Lesqx., *284

S. flexuosa, Gutb., 282

S. (Hymen.) furcata, Brgt., *282

S. Gravenhorstii, Brgt., (ci, 1-16,) *274,763*

S. goniopteroides, Lesqx., (Iv, 3-4a,) *269

S. gracilis, Brgt., *276

S. Harveyi, Lesqx., (ciii, 7-76,) *766

S. (Hymen.) Hildreti, Lesqx., . . *283

S. Hitchcockiana, Daws., 304,*837

S. (Hymen.) Hoeninghausii, Brgt., . . (Iv, 5, 5a,) *288, 107, 269

S. hymenophylloides, Brgt., (cii, 2,)*764

S. hymenopliyllites, 268,*766

S. Integra, Andrse, 253

S. intermedia, Lesqx., 271

S. irregularis, St., . 211,212,753
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S. (Hymen.; Larischii, Stur., (Iv, 7, la,) *288

S. latifolia, LI. & Hutt.—Brgt., 211
;
215, 220

S. laxa, Hall, 304

S. Lesquereiixii, Newb'y, 208

S. linearis, Brgt., *290

S. lobata, Giitb., 219

S. lyratifolia, Goepp., 259

S. macilenta, (LI. & Hutt.,) 219

S. (Eremopteris ?) marginata, Andrews, 296

S. mediana, Lesqx., *2tl

S. membranacea, Gutb., 282

S. microcarpa, Lesqx., (xlvii, 2-26,) *280

S. mixta, Schp., (liv, l-3a,) *276, 278, 765

S. myriophyllum, Brgt., 275

S. nervosa, Brgt., 771

S. Newberryi, Lesqx., 202

S. nummularia, Roehl., . . . 753

S. obovata, Lind. & Hutt., *770

S. palmata, Behp., 769

S. paupercula, Lesqx., *278

S. (Fecopterids), *76I

S. pentaphylla, Roem., , 213

S. plicata, Lesqx., . (cxi, 28,) *292,*763

S. polyphylla, (LI. & Hutt.,) 218

S. pseudo-Murrayana, Lesqx., *27 1,762

S. (Hymen.) quercifolia, Goepp., *286

S. quadridactylites, Gutb., 284

S. rigida, Lesqx., 276

S. Royi, Lesqx., (civ, 7-10,) *768

S. scaberrima, Lesqx., *279

S. solida, Lesqx., (ci, 3,) *769

S. (Hymen.) spinosa, Goepp *281, 213, 769

S. (Hymen.) splendens, Lesqx., (Ivi, 4, 4a,), *282

S. squamosa, Lesqx., 207

S. stipulata, Gutb., 213, 214, 753

S. stricta, St., 294

S. subalata, Weiss, (Iv, 1, la,) *272

S. tenella, . *836

S. (Diplothmema) Tracyana, Lesqx., , . (ci, 2,)*767

S. (Hymen.) trichomanoides, Brgt., *286

S. (Hymen.) tridactylites, Brgt., . . . (Iv, 8, 96,) *284,278, 836
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*211,212,217

2

520

(Ixxv, 13-15a,)*519

9

8

261

430

518

. . . . (Ixix, 11-14,) *458,356

327,328

329

STEMMATOPTERIS, .... , 336,*337,346,352,406,462,663

S. anceps, *838

(lix, 5,) *339

345

*341

. *337

. . *340

(lix, 1,) *337

*838

(lix. 4,) *341

339,340

(lix, 6,) *342

(lix, 3,) *339

*338,462

(lix, 2,) *339

*342

419,460,528,542,543

420



INDEX. P. 967

Page.

Stigmaria,, Brgt., . . . . (Ixxiv, 10-12,) *509, 25, 333, 334, 335,

364, 365, 378, 408, 414, 416, 467, 478, 503, 508, 515, 517

S. Yar. Sigillarioides, Goepp., *515

S. amoena, Lesqx., *516

S. elliptica, *843

S. Evenii, Lesqx., (Ixxv, 1,) 333

S. ficoides, Brgt—Goepp., ... (Ixxiv, 1, 2,) *514,503,410,843

S. ? var. ineequalis? Goepp., *516

S. ? var. reticulata, Goepp., . . . . ,
*515

S. var. stellata, Goepp (Ixxiv, 4,) 515

S. radicans, Lesqx., 516

S. stellaris, Lesqx., (Ixxiv, 5, 7,) *516

S. umbonata, Lesqx., (Ixxiv, 8,) *516

S. ? var. undulata, Goepp., (Ixxiv, 2,3,) *515

S. var. minus, not described, ......... (Ixxiv, 6.)

S. minuta., Lesqx., 377,378

Stigmariopsis, 333,517

Stigmarioides, Lesqx., ... *333

S. affinis, Lesqx., 331

S. Evenii, Lesqx., . . *333

S. linearis, Lesqx., . . (Ixxv, 5,) *335

S. selago, Lesqx., .... 332

S. trimcatus, Lesqx., (Ixxv, 2,) *334

S. tuberosiis, Lesqx., (Ixxv, 4,) *335

S. villosiis, Lesqx., *..... (Ixxv, 3,) *334

Struthiopteris, 329

SyphonACE^, .700

Syringodendron, *502, 333, 468,51

7

S. Brongniarti, Gein., (Ixx, 3, 36,) *604

S. cyclostigma, Brgt., (Ixx, 4, 4a,) *505

S. gracile, Daws., *506

S. pachyderma, Brgt., (Ixx, 2, 2a,) =^503

S. palpebra, Daws., 503

S. pes-capreoli, St., 504

S. Porteri, Lesqx., (Ixx, 1-16,) *502

T
TJENIOPHYLLE^, *461,526,556

T^NioPHYLLUM, Lesqx., *461,356,462,463,697,*788

T. brevifolium, (cviii, 3,) *788

T. contextum, Lesqx., (Ixxxii, 2, 2a,) *465,463,789
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T. decurrens, Lesqx., . . (Ixxx, ^; Ixxxi, 1,) *464
;
338,462,463

T. detlexum, Lesqx., (Ixxxiii, 4,) *565,463

T^NioPTERis, Brgt., ... *153,

143, 147,155, 156, 159, 731, *743, 744, 749

T. carbonaria, Schp., 154

T. coriacea, Goepp., 744

T. multinervis, Weiss, . .154

T. Smithii, (xxv, 7, 7a,) 153

T. truncata, Lesqx., (xciv, 8,) *743

Taonurus, Fisch. Ost., *6,9

T. caiida-galli (Fisch. Ost.), Yenux, *8

T. Colletti, Lesqx., (A, 7,) *7,325

T. marginatus, Lesqx., (A, 1-6,) *7,325

T. see Fucoides, 325

TAXODIACECE, 566

Taxodium distichnm, Rich., , 566

Taxospermum, Brgt., 560

THALASSOPHYTES, *5,6,827

TiTHiMALiTHES biformis, St., . .420,421

Tmesipteris, 365

TORREYA, . 551

Trigonocarpus, Brgt., *584,

524, 528, 549, 560, 561, 576,577, 594, 809, *819

T. Adamsii, . . (cx, 51-57,) *820 ,822

T. Ampiillseformis, Lesqx., (cix, 18-20, 21 ? ) *823

T. Bertholletiformis, Foster, *586,587

T. Dawesii, LI. & Hutt., (Ixxxv, 2, 3, 25
;
cxi, 4-6,) *586,*821 ,822

T. Giffordi, Lesqx (Ixxxv, 5,6,) *592

T. grandis, Lesqx., (^xi, 1-3,) *821

T. Hildreti, Lesqx., . . *588

T. juglans, Lesqx., (Ixxxv, 4,) *588

T. Kansaseanus, Lesqx., *822

T. magniis, Newb'y, *587

T. Menzelianus, ? Goepp. & Berg., (Ixxxv, 11,) *590

T. multicarinatus, Newb'3^, . . *592

T. multistriatus, Lesqx., (cxi, 14, 15,) *823

T. Noeggerathia, Brgt., . . . (Ixxxv, 1,) *584, 586, 587 ,590,594

T. oblongus, LI. & Hutt., ...... .... *593

T. olivffiformis, LI. & Hutt., (Ixxxv, 7-8fl,) *590,597

T. ornatus, Newb'y, (Ixxxv, 12, 13,) *591

T. Parkinsoni, Brgt., (Ixxxv, 9, 10,) *589
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T. perpusillus, Lesqx., (cx, 58-61,) *820,825

T. piisillus, Brgt, . 821

T. racemosus, Daws., 598

T. rostellatus, Lesqx., 591

T. Saffordi, Lesqx., 587

T. Schiiltzianiis, Goepp. & Berg., (cx, 63-65,) 578,*819

T. Starkianus, Lesqx., (cxi, 7-13,) *822

T. subcylindricus, Lesqx., 589,590

T. tricuspidatus, Newb'y, . . *591

T. trilocularis, Hildreth, 588,*589

Trichomanes, . 49

Trichomanites adnascens, Goepp., 321

Triphyllopteris, Sehp., *29T, 74, 217, 268, 296, 295

T. see Eremopteris, . . . . 296

T. CoUombi, Schp., 305

T. Lescuriana,Meek, (I, 6-6c,) *297

Tripterospermum, Brgt., 809

TROCHOPHYLLUM, Lesqx., (nec. Wood,) . *63,

18,61,63,730,*789

T. clavatum, Sp. nov., (iii, 21-23a,) *65,789,794

T. lineare, Sp. nov., (iii,24-256,) *64,47 ,*730,791

TJllmannia biarmica, Eichw., 361

ULODENDR^, 461

TJlodendron, . . . , *397,

356,375,382,398,400,406,409,410,411,413 to 416,434

TJ. commutatiim, Schp., (lxvi,2,2a,) *401,375,415

U. ellipticum, St., (Ixv, 2-4,) *404,405,390

U. elongatum, Lesqx., G^v, 1,) *405,434

U. flexuosum, Gold., 416

U. Lindle3^anuiii
,
St., , 405

IJ. majus, LI. & Hutt., (Ixvi, 3, 3a,) *401 ,398 ,415 ,480

r. Mansfieldi, (Ixvii, 2, 2a.)

U. minus, LI. & Hutt., . (Ixvi, 1,) *403 ; 404 ,398 ,399 ,434 ,461

r. pimctatum, LI. & Hutt.—St., (Ixv, 5, 5a,) *405,400,406,417; 403

TJtricularia intermedia, Hayne, . 512

TJVULARIA, 513
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Tariolaeia ficoides, St., 515

Vascular cryptogamous plants, or Acrogens, ... 17,355

YoLKMANNiA, . . . . 43 ,677 , 705 , 7 12 , 7 1 4 , 7 15 ,*7 19 , 720 , 721 , 727

T. arborescens, St., 719

Y. Binneyana, Schp., 718

Y. commnnis, see Macrostaehya, (xc, 3,) *828

Y. crassa, Lesqx, (xc, 1,) *719

Y. disticha, St., 38,40,719

Y. elongata, Roehl., 715,717

Y. fertilis, Lesqx., (xc, 4,) *720,820

Y. gracilis, St., 45,44,718,719

Y. major. Germ., 721,722

Y. pol3'stachia, 719

Y. praelonga, Lesqx., ... (xc, 2,)*720

Y. pseudosessilis, Grd'E., 44

W.

Walchia flaccida, . 361

"Whittleseya, Newb'y, .... *523,73,524

W. crassifolia, (iv, 2.)

W. elegans, Newb'y, (iv, 1, la,) *523,579

W. integrifolia, Lesqx., (iv, 2,) *524,844

W. microphylla, *843

W. undulata, Lesqx., (iv, 3,) *525

Weissites vesicularis, Goepp., 136

X.

Xenoptebis, see Odontopteris, 125

Z.

Zamia, * 521

Zamites Cordai, St., 420

Zonaria, 14,15
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Alabama, various localities, 854

A. " Sub-conglomerate, 853

Anthracite Basins, 858

Archbald, Pa., Coal B, .859

Archbald, Pa., Coal C, 859

Arkansas, Sub-conglomerate, . . , 854

Ashland Gap mine, Pa., 868

Athens, O., 872

B.

Barnesville, 0., 872

Beaver County, Pa., 871

Bitummous Coal Region, 869

Black Lick, Jefferson Co., Ala., 854

Boston mine, Pittston, Pa., 859

Broad-Top. Huntingdon Co., Pa., 858

Brown colliery, Pittston, ,^ 861

Buchtel, O., 871

Butler Dam, Pittston, 860

Butler mine, Pittston, 861

C.

Campbell's Ledge, Pittston, • 855

Cannelton, Pa., 869

Carbondale, Pa., 859

Carbon Hill tunnel. Old Forge, Pa., 860

Carmi, White Co., 111., 879

Catskill Group, 850

Caxton and Everhart Creek, Coal A, Pa., 858

Coxton Narrows, Pa., 850

Chemung Group, 849

Chester Group, 111., 852

Clinton, Mo., 879

Coal A, (Anthracite), Pa., 858

Coal B, " " 859

Coal B or C, " " 859

Coal C " " 859
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Coal C ? (Anthracite), Pa., 860

Coal B or C, " " 860

Coal D, " .... 860

Coal C or D, " " 860

Coal E, " 861

CoalE or above, " 862

Coal E or F, " " 863

Coal E and F, " " 863

Coal E ? F ? G ? " 864

Coal E or F, , 864

Coal F, . > 864

Coal F or next above (Anthracite), Pa., 864

Coal F, " ... - 865

Coal G, " "... 865,866

Coal M, " " 866

Coal B or C (Bituminous), Pa., . . 8G9

Coal G, " Sli

Coal A, " Ohio, 871

Coal F, " 871

Coal G, " 871

Coal B, " Indiana, 872

Coal C, " " 873

Coal D or E, " " 873

Coal A, " Kentucky 873

Coal B, " 873

Coal D or E, " " 874

Coal B, " Illinois, 874

Coal D, " " 878

Coal E, " " 878

Coal G to M, " " 879

Coal B or C, " Missouri, 879

Colchester, 111., 877

Connels Mine, Minooka, Pa., 860

Coshockton, 0., 871

Crittenden county, Union mines, Ky., 873

Cuyahoga Falls, 0., 857

D.

Dade county, Ga., 852

Devonian, 849

Duquoin, 111., 878
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Enterprise colliery, Plainsville, Pa., 866

Eugenie, Yermillion Co., Ind., 873

G.

Gaines, Tioga Co., Pa., 858

Garnett, Ks., 881

Gate vein, New Philadelphia, Pa., . , . 867

Gate and Salem vein, Pottsville, Pa., 866

Georgia, Sub-conglomerate, 852

Grape Creek, 111., . 877

Grayville, White Co., 111., . 879

Greenup and Carter counties, Ky., 874

Guernsey county, 0., ... 872

H.

Hazleton, Pa., 869

Helena, Ala., 853

Hopkins and Christian Co., Ky., 874

Hughestown, Deep Shaft, Pittston, Pa., , . 860

Huntingdon, Pa., 849

Illinois, Coal, 874

Illinois, horizons undetermined, ....879
Illinois, Sub-conglomerate, 852

Indiana, Sub-conglomerate, 852

Indiana, Productive coal, 872

Inter-conglomerate, 855

J.

Jackson's Shaft, Perry Co., 0., . 857

Johnstown low coal, Cambria Co., Pa., 858

Johnston upper beds, " ^' 869

K.

Kansas Coal, » . . . . . 880

Kentucky Coal, 873

Kentucky " horizons uncertain, 874

Kingston, Pa., ...... 864



974 P. REPORT OF PROGRESS. LEO LESQUEREUX.

L.
Page.

Lawrence, Ks., 880

Lehigh Summit, Pa., 858

Lewis' Tunnel. Pa., 851

Localities of uncertain horizons. Anthracite, 86t

Lorberry Junction, Pa., 868

M.

Main Sewanee and ^tna veins, Tenn., 857

Maine, Catskill group, 850

Maltby, Pa., 865

Marietta, 0., 872

Marseilles, La Salle Co., Ill, 817

Massillon, 0., 871

Mauch Chunk, Pa., Pocono, ... .860

Mauch Chunk, Sub-conglomerate, 851

Mazon Creek, 111., 874

McDonough Co., Ind., 879

Meshoppen, Pa., . . 850

Middle Productive Coal measures, 858

Middleburg, 0., 872

Missouri Coal, 879

Missouri, horizon not determined, 880

Montevallo mines, Ala., , 854

Montrose, Susquehanna, Pa., 850

Morris, 111., 876

Muddy Creek, west of Pottsville, Pa., 868

Muddy Creek vein, between Pottsville and Tremont, Pa., . . . 868

Murphysborough, Jackson County, 111., 874

N.

Neleysville, Morgan County, 111., 877

Nelsonsville, 0., 871

New River, W, Wa., 851

Newark, O., Waverly sandstone, 851

New Harmony, Ind., 879

New Philadelphia, old mine, 868

Newport and Mount Hope Coal mines, R. L, 867

Newport, Ind., 873

New York State, Devonian, 849
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New York State, Chemung, 849

New York " Catskill group, 850

• 0.

Oakwood Colliery, Wilkes-Barre, Pa., 862

Ohio, horizons uncertain, 812

Ohio, Inter-conglomerate, 856

Ohio, Sub-conglomerate, 851

Olyphant, Pa., 865

Ontario Colliery, Pittston, Pa., .859

Orchard mine vein, Pa., 864

Osage City,K3., 880

Ottawa, Ks., 881

Ottumwa, Ks., 881

P.

Pennsylvania Anthracite Basins, 858

Pennsylvania Bituminous Coal, 869

Pennsylvania, Devonian, 849

Pennsylvania, Catskill Group, 850

Pennsylvania, Chemung, 849

Penna. Coal Co. Shaft No. 6, Pittston, Pa., 862

Pennsylvania, Pocono, 850

Pennsylvania, Sub-conglomerate, 851

Peoria County, 111., 878

Pittston, Coal D, 860

Pittston, Coal F, 865

Plymouth, Pa., 864

Pocono Sandstone, 850

Poraeroy, 0., 871

Port Byron, 111., 852

Port Griffith, railroad cut, near Pittston, 863

Port Griffith, Switch-back, " 863

Pottsville, Pa., Mammoth Yein, 861

Pottsville, Pocono, 850

Pottsville, Sub-conglomerate, ... 851

Pottsville and vicinity, undetermined horizons, 867

R.

Rausch's Gap, Pa., . 861

Rhode Island Coal, 867



976 P. KEPORT OF PKOGRESS. LEO LESQUEREUJX.

Page.

Rockwood, Tenn., . . , . , 853

Rushville, 0., Waverly sandstone, 851

Salem Vein, Port Carbon, Pa., . \^ 867

Salem Vein, Tremont, Pa., , . 867

Salineville, Upper Coal, 0., 872

Seneca Mine, Pittston, Pa., 865

Shamokin, Pa., Coal A, 858

Sliamokin, Coal C, 859

Shamokin, horizon unknown, 868

Shawnee, Perry County, 0., 871

Sideling Hill, Huntingdon Co., Pa., 850

Slippery-Rock Creek, Pa., .... 856

South Salem vein, Pottsville, Pa., 867

Spring Creek, Ind., . . 872

Stanton and Empire Mines, Wilkes-Barre, Pa., 863

Stark County, 111., 878

St. Clairsville, 0., 872

St. John, Perry Co., 111., 878

Sullivan Count^^, Ind., 873

Susq. Anthr. Coal Co. mines, 861

T.

Tallmadge, 0 857

Tamaqua Mines, Pa., 869

Taylorville, 860

Tennessee, localities of undetermined horizons, . 857

Tennessee, Sub-conglomerate, 853

Tioga County, Pa., 850

Thayer, Ks., 881

Tracy and Lower Sewanee, Tenn., 853

Tompkins' mine, Pittston, Coal D, 860

Tompkins' mine. Coal F, . . 865

Tremont, Pa., New Vein, 867

Trevorton, Pa., Low Coal, * 858

Union County Mine, Ky., 873

V.

Yandalia Shaft, III, . 879

Yenango Count}
,
Pa., 856
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Yermillion County, Ind., 873

Vernon County, Mo., 880

Yigo County, 879

W.

Warrior Coal Seam, Ala., 854

West Pittston, Brewery cut, 856

West Virginia, Conglomerate Series, 851

West Virginia, Sub-conglomerate, 851

West Virginia, Pocono, 851

Whetstone Beds, Ind., 852

Wilkes-Barre, Pa., Coal, C or D, 860

Wilkes-Barre, Coal E? F? G? 864

Y.

Yatesviile, Pa., railroad cut, 862

Youngstown, 856

Z.

Zanesville, 0., various localities, 872

62 P.





THE PUBLICATIOlSrS

OF THE

Second Geological Survey of Pennsylvania.

REPORTS FOR 1874, 1875, 1876, 1877, 1878, 1879, 1880,1881, 1882, AND 1883-1884.

Reports have been issued by the Board of Commissioners, and the prices

thereof tixed in accordance with the law authorizing their publication, as fol-

lows :

ANTHRACITE COAL FIELDS.
A-'. Special Report to the LiEGisLATURE upon the Causes, Kinds,

AND Amount of Waste in Mining Anthracite. By Franklin Piatt,

Assistant Geologist, with a chapter on the Methods of Mining. By John
Price Wetherill, Mining Engineer. Illustrated by 35 figures of mining opera-

tions, a Plan of the Hammond Coal. Breaker, on the Girard estate, and a

Specimen Sheet, scale 800 feet to 1 inch, atj^jy^ths of nature, illustrating the

Proposed Plan of Mapping the Anthracite Fields. By Chas. A. Ash-

burner, Assistant Geologist, 1881, 8 vo., pp. 134. Price, ^1 10; postage, $0 12.

AC. Report on the Mining Methods and Appliances used in the

Anthracite Coal Fields. By H. M. Chance : with an atlas of 25 plates ; 54 plates

and 60 illustrations in the text. Price, $1 40; postage, |0 25.

AC. Atlas. Coal xMining Plates I to XXV. By H. M. Chance. Price,

U 40 ;
postage, $0 12.

AA. First Report of Progress in the Anthracite Region, with a

description of the Geology of the Panther Creek Basin, or Eastern End of the

Southern Field. By Chas. A. Ashburner, Geologist in Charge ; with an atlas

of 13 sheets of maps and sections ; 6 page plates, and 2 folded plates in the

Report. Appendix A : Determination of the latitude and longitude of Wilkes
Barre and Pottsviile. By Prof. C. L. Doolittle. Appendix B : Theory of

Stadia Measurements, with tables. By Arthur Winslow, assistant. 1883, 8 vo.,

pp. xlvii and 407. Price, ^^0 58 ;
postage, $0 18.

AA. Atlas Southern Anthracite Field,Volume I,Panther Creek*
to accompany First Report of Progress AA, 1882. Contains 13 sheets, as fol-

lows : 3 mine sheets, 3 cross section sheets, 3 columnar section sheets, 1 top-

ographical sheet, and 1 coal bed area sheet, all relatingtothe Panther Creek
Basin in Carbon and Schuylkill Counties; also, 1 miscellaneous

sheet, "General Preliminary Map, Anthracite Coal Fields," and 1 miscellane-

ous sheet containing chart,showing total annual production of Anthracite since

1820. Chas. A. Ashburner, Geologist in Charge, and A. W. Sheafer and Frank
A. Hill, Assistant Geologists. Price, $1 50 ;

postage, ^0 12.

AA. Atlas Western Middle Anthracite Field, Part 1, 1884. Con-
tains 11 sheets, as follows : 4 mine sheets between Delano and Locust Dale, 3:

topographical sheets between Quakake Junction and Mount Carmel, and 4

Note.—*Single sheets of the Anthracite Survey, with the exception of those

in the Panther Creek atlas, can be purchased by addressing Chas. A. Ash-
burner, Geologist in Charge, 907 Walnut street, Philadelphia.
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cross-section sheets, all relating to the Mahanoy-Shamokin Basin in Schuyl-

kill, Columbia, and Northumberland counties. In press. Chas. A. Ash-
burner, Geologist in Charge, and A. W. Sheafer and Bard Wells, Assistant

Geologists, Price, ? ; postage, 5

AA. Atlas Northern Field, Part I, 1884. Contains 6 mine sheets be-

tween Wilkes Barre and Nanticoke, 3 cross-section sheets and — columnar
section sheets, all relating to the Wyoming Basin in Luzerne county. In

press Chas. A. Ash burner, Geologist in Charge, and Frank A. Hill, Assist-

ant Geologist. Price, 5 ;
postage, $

G-« Part II. Loyalsock Coal Basin, Sullivan County. By Frank-

lin Piatt (See Reports Central Pennsylvania.)

BITUMINOUS COAL FIELDS AND SURROUNDING AREAS.

F. Part II. East Broad Top District, Huntingdon County. By
Chas. A. Ashburner. (See Reports Central Pennsylvania.)

G. Report of Progress in Bradford and Tioga Counties—1874-8.

I. Limits of the Catskill and Chemung Formation. By Andrew
Sherwood. II. Description of the Barclay, Blossburg, Fall Brook,
Arnot, Antrim, and Gaines Coal Fields, and at the Forks of Pine
Creek in Potter County. By Franklin Piatt. III. On the Coking op
Bituminous Coal. By John Fulton. Illustrated with 2 colored Geological

county maps, 3 page plates, and 35 cuts. 8 vo., pp. 271. Price, ^1 00; post-

age, W 12.

G-. Part II. Coal Basins, Sullivan and Lycoming Counties. By
Franklin Piatt. (See Reports Central Pennsylvania.)

G5. Report of Progress in 1876-9. The Geology of Potter County,
b}' Andrew Sherwood. Report on the Coal Fields, by Franklin Piatt, with

a colored geological map of the countj'-, two folded plates, and two page plates

of sections. 8 vo., pp. 120. Price, $0 58; postage, ^ 08.

G4, Report of Progress. Part I. Geology of Clinton County.
Part II. A special study of the Carboniferous and Devonian Strata
along the West Branch of Susquehanna River. By H. Martyn Chance. In-

cluded in this report is a description of the Renovo Coal Basin, by Chas.

A. Ashburner, and notes on the Tangascootack Coal Basin in Centre and
Clinton Counties, by Franklin Piatt. Price, $1 05 ;

postage, $0 12.

H. Report of Progress in the Clearfield and Jefferson District

OF the Bituminous Coal Fields of Western Pennsylvania—1874. By
Franklin Piatt. 8 vo., pp. 293, illustrated by 139 cuts, 8 iiiaps, and 2 sections.

Price in paper, %l 50 ;
postage, $0 13.

H2, Report of Progress in the Cambria and Somerset District

OF THE BiTu:.iiN0us Coal Fields of Western Pennsylvania—1875. By F.

and W. G. Piatt. Pp. 194, illustrated with 84 wood-cuts, and 4 maps and sec-

tions. Part I. Cambria. Price, SI 00 ; postage, SO 12.

H3. Report of Progress in the Cambria and Somerset District

OF the Bituminous Coal Fields of Western Pennsylvania—1876. Bj^ F.

and W. G. Piatt. Pp. 34S, illustrated by 110 wood-cuts and 6 maps and sec-

tions. Part II. Somerset. Price, SO 85
;
postage, SO IS.

H*. Report of Progress in Indiana County—1877. By W. G. Piatt.

Pp. 316. With a colored map of the county. Price, SO 80 ;
postage, SO 14.

H5, Report of Progress in Armstrong County—1879. By W. G. Piatt.

Pp. 338. With a colored map of the county. Price, $0 75 ;
postage, SO 16.
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H6, Report of Progress in Jefferson County—1880 ; with colored

map of county, liy W. G. Piatt. Price, fU 60 ;
postage, ^0 12.

H." A Revision of the Bituminous Coal. Measures of (^learfield

County—1884 ; with a colored geological county map
;
outcrop map of the

Houtzdale Basin, and coal bed sections in the text. By H. M. Chance. Price,

$ ;
postage, ^

II. Quaker Hill Coal Basin, Warren County. By John F. Carll.

(Sea Reports Petroleum Fields.)

K. Report on Greene and Washington Counties—1875, Bituminous

Coal Fields. By J. J. Stevenson, 8 vo., pp. 420, illustrated by 3 sections and 2

county maps, showing the depth of the Pittsburgh and Waynesburg coal bed

beneath the surface at numerous points. Price in paper, ^0 65 ; postage, $0 16.

K-. Report of Progress in the Fayette and Westmoreland Dis-

trict OF THE Bituminous Coal Fields of Western Pennsylvania—1876.

By J. J. Stevenson
; pp. 437, illustrated by 50 wood-cuts and 3 county 7na2JS;

colored. Part I. Eastern Allegheny County, and Fayette and Westmore-

land Counties, west from Chestnut Ridge. Price, ^1 40 ;
postage, $0 20.

K^. Report of Progress in the Fayette and Westmoreland Dis-

trict OF the Bituminous Coal Fields of Western Pennsylvania—1877. By
J.J.Stevenson. Pp.331. Part II. The Ligonier Valley. Illustrated with

107 wood-cuts, 2 ph:tes, and 2 county ynai^s, colored. Price, H 40; postage,

^0 16.

M, M2 and M'. Reports of Progress in the Laboratory. By An-
drew S. McCreath. Contains coal analyses.

P. Report and Atlas of the Coal Flora. By Leo Lesquereux.

P2. Report op the Permian and Upper Carboniferous Flora.
By Wm. M. Fontaine and I. C. White. (See Miscellaneous Reports.)

Q,. Report of Progress in the Beaver River District of the Bitu-
minous Coal Fields of Western Pennsylvania. By I. C. White. Pp.

337, illustrated with 3 GeoJopical maps of parts of Beaver, Butler, and Alle-

gheny Counties, and 21 plates of vertical sectioiis. 1875. Price, ?1 40; post-

age, ^0 20.

Q,2, Report of Progress in 1877. The Geology of Lawrence County,
to which is appended a Special Report on the Correlation of the Coal
Measures in Western Pennsylvania and Eastern Ohio. 8 vo., pp. 336, with

a colored Geological Map of the county, and 134 vertical sections. By I. C.

White. Price, $0 70 ; postage, ^0 15.

Q,^. Report of Progress in 1878. The Geology of Mercer County,
hy I. C. White, with a colored geological map of county, and 119 vertical sec-

tions. 8 vo., pp. 233. Price, 10 60 ;
postage, ^0 11.

R. Report of Progress. The Geology of McKean County, and its con-

nection wath that of Cameron, Elk, and Forest, with Atlas containing 8

sheets of maps and sections. By Chas. A. Ashburner. Price, |1 70 ; jjostage,

fO 22.

T. Coal Measures, Blair county. By Franklin Piatt.

T2, Coal Measures, Bedford and Fulton Counties. By J. J. Ste-

venson. (See Reports Central Pennsylvania.)

V. Report of Progress—1878. Part I. The Northern Townships of But-

ler county. Part II. A special survey made in 1875, along the Beaver and

Shenango rivers, in Beaver, Lawrence, and Mercer Counties. 8 vo.,

pp. 248, with 4 maps, 1 profile section and 154 vertical sections. By H. Mar-

tyn Chance. Price, ^0 70 ;
postage, ^0 15.
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V-. Report of Progress in 1879. 8 vo., pp. 232. The Geology of Clar-
ion County", by H. Martyn Chance, with colored geological map of county,

a map of the Anticlinals and Oil Belt, a contoured map of the Old River

Channel at Parker, 83 local sections figured in the text, and 4 page plates.

Price, ^0 43 ; postage, ?0 12.

PETROLEUM FIELDS.

I, Report of Progress in the Venango County District—1874. By
Jolm F. Carll. With observations on the Geology around Warren, by F. A.

Randall; and Notes on the Comparative Geology of North-eastern Ohio and
Nortii-western Pennsylvania, and Western New York, by J. P. Lesley. 8 vo.,

pp. 127, with 2 jnajis, a long section, and 7 cuts in the text. Price in j^aper,

^0 GO ; postage, ^0 05.

I-. Report of Progress, Oil Wells, Records, and Levels—1876-7.

By John F. Carll. Pp. 898. Published in advance of Report of Progress, III.

Price. ?0 60 ;
postage, ?0 IS.

I^. Report of Progress—1875 to 1879. Geology of the Oil Regions op
Warren, A^enango, Clarion, and Butler Counties, including surveys

of the Garland and Panama Conglomerates in Warren and Crawford,

counties, and in Chautauqua county, New York, with descriptions of oil well

rig and tools, and a discussion of the preglacial and postglacial drainage of the

Lake Erie Country; with Atlas. With maps and charts of Oil Regions.

By John F. Carll. Price, 92 30 ;
postage, $0 30.

Ii. Geological Report of Warren County' and neighboring Oil
Regions, with additional oil well records—1880-3. By John F. Carll, with

colored geological map of Warren county, two sheets of oil well sections, and

a map of the Warren oil region. 439 pages. Price, $1 12 ;
postage, $0 20.

J. Special Report on the Petroleum of Pennsylvania—1874, its

Production, Transportation, Manufacture, and Statistics. By Henry E. Wrig-
ley. To which are added a Map and Profile of a line of levels through Butler,

Armstrong, and Clarion Counties, by D. Jones Lucas: and also a Map and
Profile of a line of levels along Slippery Rock Creek, by J. P. Lesle}'. 8 vo.,

pp. 122 ; 5 maps and sectioyis, plate and 5 cuts. Price in paper, ^0 75
;
post-

age, ?0 06.

K. Dunkard Creek Oil District, Greene county. By J. J. Steven-

son. (See Reports Bituminous Coal Fields.)

li. Appendix II. A Report on the Use of Natural Gas in Iron
Manufacture. By John B. Pearse. (See Miscellaneous Reports.)

Q,-. Description of Oil Measures in and adjacent to Lawrence
county. By I. C. White. (^See Reports Bituminous Coal Fields.)

Q,-^. Description of Oil Measures in and adjacent to Eire and
Crawford Counties. By 1. C. White. (See Reports North-western Penn-
sylvania.)

R, Description of the Bradford Oil District in McKean county,

with a reference to the probable position of the Oil Sands in Elk county. By
Chas. A. Ashburner. (See Reports Bituminous Coal Fields.)

Y-» Description of the Oil Measures in Clarion County. By H.

M. Chance. (See Reports Bituminous Coal Fields.)

NORTH-WESTERN PENNSYLVANIA.
Q,4, Report of Progress—1879. The Geology of Erie and Crawford

Counties, with tables of barometric heights in each township, and notes on

the place of the Sharon Conglomerate in the Palaeozoic series. By I. C.
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White. Also, the discovery of ihe Preglacial Outlet of Lake Erie,
with two maps of tlie Lake Region. By J . W. Spencer, Ph. D. Price, ^1 17

;

postage, fO 18.

I, I-, I'. I', 0,3, V, V2 and R. Petroleum Region Reports. By John
F. Caill, I. C. White, U. M. Chance, and Chas. A. Ashburner.

CENTRAL PENNSYLVANIA.

F. Report of Progress in the Juniata District on Fossil Iron Ore
Beds of Middle Pennsylvania. By John tl. Dewees. With a report of the

AuGHW^iCK Valley and East Broad Top District. By C. A. Ash-

burner. 1874-8. Illustrated with 7 Geological maps and 19 sections. 8 vo.,

pp. 305. Price, $2 55 ;
postage, |0 20.

G. Report of Progress in Bradford and Tioga Counties. By
Andrew Sherwood. (See Reports Bituminous Coal Fields.)

G-. Report of Progress. Geology of Lycoming and Sullivan
Counties. I. Field Notes by Andrew Sherwood. II. Coal Basins, by
Franklin Piatt. With two colored geological county maps and numerous
illustrations. 8 vo., pp. 268. Price, $1 06 ;

postage, |0 14.

Gi Report of Progress in Clinton County. By H. M. Chance. (See

Reports Bituminous Coal Fields.)

G', Report of Progress. The Geology in the Susquehanna
River Region in the Six Counties of Wyoming, Lackawanna, Lu-
zerne, Columbia, Montour, and Northumberland. By I. C. White.

With a colored Geological Map in 2 sheets ; and 31 page plates in text. Pp.

464. Price, |0 85 ;
postage, $0 20.

T. Report of Progress. Geology of Blair County, with 35 illustra-

trations and an Atlas of 14 sheets of the colored map of Morrison's Cove,

&c. ; 1 index sheet, and 2 sheets of colored sections. By Franklin Piatt.

Price of Report and Atlas, $4 55 ; postage, ^0 28.

T-. Report of Progress—1882. The geology of Bedford and Fulton
Counties. By J. J. Stevenson. 8 vo., pp. 382. Illustrated with 2 colored

geological maps. Price, ^0 80
; postage, |0 20.

NORTH-EASTERN PENNSYLVANIA.

G'. Report of Progress. The Geology of Susquehanna County
AND Wayne County. By I. C. White. Pp. 243, with Geological map and
58 sections. Price, $0 70 ;

postage, |0 12.

G . Report of Progress, 1881. The Geology of Pike and Monroe
Counties. By I. C. White. 8 vo., pp. 407. Illustrated with colored Geo-

logical county maps, a map of glacial scratches, and 7 small sections. Also

special surveys of the Delavs^are and Lehigh Water Gaps. By H. M.
Chance, with 2 contoured maps of Water Gaps, and 5 detailed sections. Price,

%l 15 ;
postage, |0 15.

G', The Geology in the Susquehanna (North Branch) River
Region in 'ihe Six Counties of Wyoming, Lackaw^anna, Luzerne,
Columbia, Montour, Northumberland, (exclusive of Anthracite Re-
gion.) By I. C. White. (See Reports Central Pennsylvania.)

G. Report of Progress in Bradford and Tioga Counties. By
Andrew Sherwood. (See Reports Bituminous Coal Fields.)

AA, and AC. Anthracite Region Reports. By Franklin Piatt,

Chas. A. Ashburner, and H. M. Chance. (See Reports Anthracite Coal Fields.)
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SOUTH-EASTERN PENNSYLVANIA.
C. Report of Progress ox York axd Adams Counties— 1874. By

Persilbr Frazer. 8vo., pp. 198, illustrated by 8 maps and sections and other

illustrations. Price in paper, §0 85 ;
postage, fO 10.

Report of Progress in the Counties of York, Adams, Cumber-
land, AND Franklin—1875. Illustrated by maps and cross-sections, show-
ing the Magnetic and Micaceous Ore Belt near the western edge of the Meso-

zoic Sandstone and the two Azoic systems constituting the mass of the South
Mountains, with a preliminary discussion on the Dillsburg Ore Bed and
catalogue of specimens collected in 1875. By Persifor Frazer. Price, §1 25

;

postage, SO 12.

C^, Report of Progress in 1877. The Geology of Lancaster County,
with an atlas containing a colored geological map of the county, local map ot

the Gap Nickel Mine, map and sections of the East Bank of Susquehanna
River ; other geological sections across the county, and geological colored maps
of York and Lancaster counties. By Persifor Frazer. 8 vo., pp. 350. Price

of Report and Atlas, ^2 20 ; postage, |0 25.

C^. Geology of Chester County, after the surveys of Henry D. Rogers,

Persifor Frazer and Charles E. Hall, edited by J. P. Lesley—with a colored

geological map of the county, three lithographic plates and maps, and sections

in the text. Price, $0 75 ;
postage, %0 18.

C^, Report of Progress. Geology of Philadelphia County, and
of the Southern Parts of Montgomery and Bucks. By Charles E.

Hall. Pp. 145, with Geological map, sheet of colored cross-sections, and 24

page cuts. Price, $1 65 : postage, $0 13.

D. Report of Progress in the Brown Hematite Orp: Ranges of Le-
high County—1874, with descriptions of mines lying between Emaus, Al-

burtis, and Fogelsville. By Frederick Prime, Jr. 8vo., pp. 73, with a contour-

line map and 8 ctits. Price in paper, $0 50
;
postage, ^0 04.

D2, The Brown Hematite Deposits of the Siluro-Cambrian Lime-
stones OF Lehigh County, lying between Shimersville, Millerstown,

Schencksville, Ballietsville, and the Lehigh river—1875-6. By Frederick

Prime, Jr. 8 vo., pp. 99, with 5 map-sheets and 5 plates. Price, ^1 60; post-

age, |0 12.

D3, Vol. L Report of Progress. Geology of Lehigh and North-
ampton Counties. General introduction, by J. P. Lesley. Slate Belt and
Quarries, by R. A. Sanders. Water Gaps, by H. M. Chance. Limestone Belt

and Iron Ore Mines, by F. Prime. South Mountain Rocks, by F. Prime.

Itinerary Survey, by C. E. Hall. Three lithograph and 3 artotype views of

quarries, and an atlas. Pp. 283. Price, SO 65 ; postage, |0 13.

D3. Vol. II. Part I. Report of Progress. Geology of the South
Mountain Belt of Berks County. By E. V. D'InvillierF. Illustrated

by 18 page plates in the text, and by the maps in the Atlas. Pp. 441. Price,

50 55 ;
postage, |0 18.

D^, Volumes I and II, Atlas, containing a colored contour map of Southern
Northampton on 6 sheets, a contour map of the mountain on 18 sheets, a geo-

logical index map on 1 sheet, a colored geological map of Northampton
and Lehigh Counties, and 4 maps of Iron Mines in Berks County.
Price, $2 80

;
postage, $0 17.

D5, Maps of Adams, Franklin, and Cumberland Counties. South

Mountain sheets Ai, A2, B^ and B2. By A. E. Lehman. Price, ^1 25; post-

age, ^0 08.
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E, Spk(;iai. Kkpoht on the Trap Dykes and Azok; Ro(jks ok South-
eastern Pennsylvania—1875. Part I, Historical Introduction. By T.

Sterry Hunt. 8 vo., pp. 253. Price, |0 48; postaj^e, |;0 12.

MISCELLANEOUS REPORTS.
A. Ills roRK^Aii SKKTt'H OF (iEOLO(i icA I. l^x PRORATIONS in Pennsylvania

anil other States. By J. P. Lesley-. With appendix, containing Annual
lleports for 1874 and 1875

; pp. 226, 8vo. Price in paper, |0 25
;
postage, $0 0().

B. Preliminary Report of the Mineralogy of Pennsylvania—
1874. By Dr. F. A. Genth. With appendix on the hydro-carbon compounds,
by Sanuiel P. Sadtler. 8vo., pp. 206, with onap of the State for reference to

c(^unties. Price in paper, ^0 50 ;
postage, $0 08. Price in cloth, ^0 75 ;

post-

age, $0 10.

Jj, 1875—Special Report on the Coke Manufacture of the Youqh-
iogheny River Valley in Fayette and Westmoreland Counties,
witli Geological Notes of tlie Coal and Iron Ore Beds, from Surve^^s, by Charles

A. Young; by Franklin Piatt. To which are appended: I. A Report on

Methods of Coking, b}' John Fulton. II. A Report on the use of Natural Gas

in the Iron Manufacture, by John B. Pearse, Franklin Piatt, and Professor

Sadtler. Pp. 252. Price, ^1 00 ;
postage, ^0 13.

M. Report of Progress in the Laboratory of the Survey at
Harrisburg—1874-5. By Andrew S. McCreath. 8 vo., pp. 105. Price in

paper, §0 50 : postage, ^0 05.

M-. Second Report of Progress in the Laboratory of the Sur-

vey, at Harrisburg, by Andrew S, McCreath—1876-8, including I. Classifica-

tion of Coals, by Persifor Frazer. II. Firebrick Tests, by Franklin Piatt.

III. Notes on Dolomitic Limestones, by J. P. Lesley. IV. Utilization of An-
tliracite Slack, by Franklin Piatt. V. Determination of Carbon in Iron or

Steel, by A. S. McCreath. With 3 indexes, plate, and 4 page plates. Pp. 438.

Price in cloth, $0 65
;
postage, |0 18.

M^. Third Report of Progress in the Laboratory op the Survey,
at Harrisburg. Analyses, Ac, &g. By Andrew S. McCreath. Pp. 126, with

2 indexes and map. Price, $0 40
;
postage, $0 10.

N, Report of Progress—1875-6-7. Two Hundred Tables of Eleva-
tion above Tide-Level of the Railroad Stations, Summits and Tunnels;

Canal Locks and Dams, River Riffles, cfec, in and around Pennsylvania; with

map : pp. 279. By Charles Allen. Price, $0 70 ;
postage, |0 15.

O, Catalogue of the Geological Musuem—1874-5-6-7. By Charles E.

Hall. Part I. Collection of Rock Specimens. Nos. 1 to 4,264. Pp.217. Price,

$0 40; postage, $0 10.

O-'. Catalogue of the Geological Museum. By Charles E. Hall. Part

II. 1. Collections of rock specimens, Nos. 4265 to 8974. 2. Palseontological

specimens. Price, |0 40
;
postage, |0 12.

P. 1879—Report and Atlas op the Coal Flora of Pennsylvania
AND OF the Carboniferous Formation throughout the United
States. By Leo Lesquereux. Price of Report, $0 80 ;

postage, |0 28. Price

of Atlas, $3 35; postage, fO 22.

The Permian or Upper Carboniferous Flora op West Vir-

ginia and S. W, Pennsylvania, with 38 plates. By Wm. M. Fontaine,

M. A., and I. C. White, A. M. Price, $2 25
;
postage, SPO 17.

Other Reports of the Survey are in the hands of the State Printer, and
will soon be published.
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The sale of tlie reports is oonduoted in aecordanoe witli tlie provisions of

Section 10 of the Act of the 14th day of May, 1874, which directs that copies

of the Reports, with all maps and snpplenients, shall be furnished at cost of

publication to all applicants for them.

All the printed volumes and maps in stock have been transferred by the

Board of Commissioners to the Department of Internal Affairs, Avhere the

sales thereof will hereafter be conducted.

Communications relating to the work of the Survey should be addressed to

J. P. Leslej^ State Geologist, No. 1008 Clinton street, Philadelphia, and those

intended for the Board of Commissioners, to William A. Ingham, Secretary,

No. 907 Walnut street, Philadelphia.

All letters and orders concerning the purchase of Reports and remittances

for the same, should be addressed to,

J. SIMPSON AFRICA,
Secretary of Internal Affairs^

Harrishurfj' Pa.

April 1, 1884.

(8)



Second Goal Sirr J'onnsylvauic'i.L.I-esquoreiLx: 1883. Report oOVo.^ross tM^oal Flor/i oniS. (AolIII) Plalc- IXXmil.





Second GboI. Sin-.Poniisylvaiiia,L.I.osquereiix 188.3. Eepoit oCFio^^ross PCoal FJom ol TT.S. (I'ol.JIl) Vh\U^ J^XK.

IVed. F.arliarl, del





Second GeoJ. Siir.Feiinsylvariia.L.Le.squereiix 1883.

Vrcd
. Earhii rt , del

.

Report of Pro,^ress V. Coal Floi-a of V. S. (Vol III ) Plato XC.





Second Geol. Siir.Pennsylva nia.L Lesquereux 1883. Eeport of Pro,^ress P Coal Flora ol" TI S. (YolJIl) Plate XCI.









Second GboI. Siir. Fen nsylvcUim.L LesquereiLx 1883. Keport of Pro.^ress PCoal VU>vn oC T.S. (Vol.IU) XCllI

Fred Karhart, del





Second Geo]. SHr.PenJis>'lvc.]iia,L.L6sqiieroiix 1883.
.

Report oCPLo.^iess P Coal Flora ot U.S.iVol.lIL) Plah. XCIV.

Fred. Kurhfirl .del'.









Fred. Earharl, del.





Second (Jool. Siir. h'oiiiisylvfi nia,L.1.6sqiJoreLfx l(S83. Report ol' Mro.sSr-oss V. Coal Flora of U, S. (Vol.lll) Plate XCVI[.









TrcA. EarharL, del

.





Second Geo]. Sur. Pennsylvania, L.Lesgirereiix 1883. Pveport. ofPro.^ress P Coal Flora of U. S. (Vol.llL) Plalo CI.









S(^ruii ([ Geo! Sui: Pennsylvania.L Lesqiiereifx 1883. Eeport ofPro,^ress P. Coal Flora of tJ. S. (Vol.JIl) Piute CII





Second Gaol, Sui: Pennsylvania, L.Lesqiiereitx 1S<S3. Report ofPro,^ress P Coal Flora of PS. (Yol.nr) Plate; (Ull

Fred. Earhart .del.





Second Geol. Siir.Pennsylvania, L.Lesgiiereitx 1883. Report oFProgress V. Coal Flora of U. S. (Vol. Ill) Plate CIVT

Fred. Earliart, del.







(







Second Siii: P(>iinsylvaiiia, L.L(^sqiif'.iT;iL\ 1(S83. Ixopo'l oHVo^ross rCoal Floivi of ['.S. (Vol, fll) Plahi

Fred . Kariiarl
, ilel .



4











Second (UioJ. Siir.Peniisyh'ania. L.LesquoreLix 1883. Repoi l ol Pio^^'if^ss V. Coal Flora of IT. S. (Vol.in ) Plalo CX

Frexl. Kai-Uai 1 ,del.















DATE DUE

GAYLORD PRINTED IN U.S.A.



WELLESLEY COLLEGE LIBRARY

III

II

3 5002 03455 5339

Science QE 157 . A16 P v.

3

I

Lesquereux^ Leo^ 1806-1889.

I Description of the coal
flora of the Carboniferous




