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OSs PAN TS. 

INTRODUCTORY REMARKS, 

The generic classification of the species of fossil plants, enumerated and de- 

scribed in this paper, is the same as that in the second volume of this Report. 

Perhaps it would have been advisable to modify, by subdivision, a number of 

our genera, especially for some species of ferns, of which we have recently 

obtained fruiting specimens, which seem to indicate a relation to peculiar spe- 

cies of the present time. But as this Report is a mere continuation of the first, 

a change of classification would have rendered it more obscure to the student, 

and would have required a long discussion on the value of some of these new 

genera, without any advantage to science. For the fructifications of the fossil 

ferns are scarcely, if ever seen, except obscurely, through the substance of the 

leaflets under which they are attached, and even when the position of the sor? 

or groups of fructifications relatively to the veins and veinlets, or to the bor- 

ders of the leaflets can be ascertained, their true form, and especially the mode 

of attachment and of dehiscence of their industwm cannot be recognized. The 

natural affinity of these fruiting fossil fragments is, therefore, always more or 

less uncertain, and a mere change of name, without sufficient authority, tends to 

obscure, rather than to enlighten the classification. I have, therefore, merely 

appended some remarks to all the species, which, by their known organized 

parts, may differ in some way from the characters of the genera to which they 

are united. I have also, in this paper, omitted to repeat descriptions of genera 

and of species already given in the second volume of the Report, but have 

added to the names such remarks as have been suggested by the discovery of 

more complete specimens. In botanical paleontology, we have to deal merely 

with fragments, and none of these separate fragments are sufficient, in them- 

selves, to indicate the general character of the whole plant to which they be- 

long. The discovery of each part of a fossil plant adds, therefore, to our ac- 

quaintance with a species, and the record and description of any of the separ- 
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378 INTRODUCTORY REMARKS. 

ate members, are often of more value to botanical science, than the description 

of so-called new species, established on some remains of a peculiar form, and of 

unknown relation. 

The number and diversity of the plants published in this yolume, tend to 

indicate the richness of the fossil flora of our Coal Measures, and at the same 

time, show an increasing activity in research. 

The publication of the fossil flora of the second volume of the Geological 

Survey of Illinois, has excited a remarkable interest for botanical palzeontology. 

Not only private gentlemen have given their time to the collection of speci- 

mens, but local societies have been formed for encouraging research, and 

founding cabinets of fossil plants. We can therefore hope soon to see our fos- 

sil flora in America as thoroughly studied and as well known as that of Europe, 

where this field of science has been ardently worked for more than a century. 

Among those to whom the survey is especially indebted for the communica- 

tion of valuable material used in the preparation of this Report, thanks are due 

to Mr. Jos. Even, of Morris, who, after the loss of his valuable cabinet by fire, 

has begun again his researches with renewed zeal and great suecess ; and to 

Mr. 8. 8. Strong, of the same place, who has most liberally presented the State 

Cabinet and myself with a large number of specimens of rare and new species. 

Messrs. M. Prendel and John Collins, also of Morris; Mr. M. S. Hall, for- 

merly of Wilmington, and Mr. Thos. Tijou, of Duquoin, have also furnished 

valuable contributions to this Report. As, moreover, the assistants of the State 

Geological Survey were instructed by the State Geologist earefully to look for 

and preserve specimens in their explorations, and as the Director of the Sur- 

.yey and myself worked hard in collecting specimens as often as opportunity 

permitted, the amount of materials which have been examined for this report, 

and which now mostly belong to the State Cabinet in Springfield, are exten- 

sive and of great value. 
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DESCRIPTION OF NEW SPECIES, AND AN ENUMERATION, 

WITH REMARKS, ON SPECIES ALREADY KNOWN. 

FUCOIDES, OR MARINE PLANTS, Le. 

Genus CHONDRITES. Sternb., Vers. 2, p. 25. 

Fronp cartilaginous; stem filiform, dichotomous; branches 

cylindrical. 

CuonpritEs CoLLerti, Sp. noy. 

Fronp large, dividing fan-ike into numerous crowded 

branches, dichotomous, either diverging on both sides of the 

main axis or arched on one side; ultimate divisions simple, 

linear, cylindrical, with irregular borders. 

This species is not as yet satisfactorily known, I have but recently received 

from Mr. John Collett, Eugene, Ind., some specimens of a black, fossiliferous 

limestone, whose surface is marked with the remains of these plants, true Fu- 

coides. The species distantly resembles, by the curving of its branches, Mu- 

coides cauda galli, Van. But it is evidently a compound of separate branches, 

dichotomous from near the base of the frond (the base is broken from the spe- 

cimen), the branches in dividing and ascending, forming fan-like or flabellate 

fronds. The branches, which are ultimately simple, leave upon the stone a 

half cylindrical impression, and are distinct from each other. The locality is 

indicated as Towle’s mill, five miles east of Lodi, Ind., and the geological posi- 

tion about the level of coal No. 1 of the Ill. section. If it is so, this black 

Hare SN) 



380 ; PALAONTOLOGY OF ILLINOIS. 

fossiliferous limestone, whose characters are so much like those of the Penna. 

black limestone seen at the top of the millstone grit with Caulerpites margi- 

natus, Lesqx., Jour. Am. Phil. Soe., vol. 13, p. 313, occupies the same level. — 

This is a peculiar coincidence of a singular formation, which, exceptionally in 

the flora of the Coal Measures, contains [ucoides, in both the coal basins of 

Penna. and of Illinois. 

SD eos FRONDS AND BRANCHES OF FERNS, 

ee 

J oe A Vas Genus NEUROPTERIS, Bret. 
QL FL a GAA : 

pi: See Ree ( This genus, limited as it is, vol. 11, p. 427 of this Report contains some spe- 

aos as b hve plbgres, whose leaflets, more generally round, have no distinct medial nerve, and 

which, from this peculiarity of form and nervation, are referable to the genus 

Nephropteris, Brgt., already a modifieation or subdivision of the genus Cy- 

clopteris, of the same author. As some of our species are represented, even 

on the same specimens, by fronds bearing both oblong leaflets with a well 

marked medial nerve, and nearly round ones without it; or by branches bear- 

ing round or polyform pinnules with a definite medial nerve, and oblong ones 

without a trace of it, the subdivision of the genus Neuropteris is as difficult as 

it is inconvenient, with the materials now at hand. ‘his opinion is further 

supported by the descriptions and figures of some of our species. 

2 Oy WD 4 
AO. Je ys NEUROPTERIS HIRSUTA, LesqXx. 

Boston Jour. of Nat. Hist., 1854; State Geol. Rept. of Penna., p. 857, Pl. iii, 6f, PI. iv, 

fig. 1 to 16, excl. syn. 

The degree of relation of this species with Neuropteris cordata, Bret., is not 

yet ascertained. In his admirable work on the Fossil Flora of the Permian 

(1864-65) p. 100, PI. xi, fig. 1 and 2, Prof. Goppert has published as Neurop- 

teris cordata, Brgt., part of a pinna, bearing on one side of its broad rachis a 

series of alternate, oblong, cordate, obtuse leaflets, one inch broad, four inches 

long, marxed with a thick medial nerve, and on the other side diminutive leaf- 

lets, very short and enlarged, resembling, according to the author’s remarks, 

some of those of the polymorphous Neuropteris auriculata, Brgt. If the true 

Neuropteris cordata has such leaflets of various forms alternately attached to a 
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common rachis, as Goppert describes, our Newropteris hirsuta is certainly not 

identical with it. Jor this very common and polymorphous species of ours, 

whose frond is sometimes 5 feet long, and at least tripinnate, amd generally bears 

compound tertiary alternate pinne or pinnules formed of a large oblong or 

lanceolate obtuse leaflet, cordiform at base, having on each side, and attached 

to the base of its slightly elongated pedicel, a small round or yeniform pinnule, 

which is as different in its form as in its neryation from the main middle leaf- 

let. This one has generally a well marked, sometimes thick medial nerve, 

from which the veins go out, anastomosing and curving to the borders; while 

the veins of the small basilar leaflets all come out of an enlarged or circular 

base, without trace of a medial nerve. These leaflets are, therefore, true Ne- 

phropteris, while the main pinnule is a Neuropteris. We have obtained from 

various parts of our Coal Measures, where this species is the most abundant of 

all, numerous specimens which all show the*same characters. The pinnae de- 

crease in size to the point, and the two ‘upper leaflets under the terminal pin- 

nule are simple or do ngigiiax at the base the small round pinnules; all the 

others are compound. This terminal pinnule is large, round oval, obtuse and 

entire. On the other side, Prof. F. A. Roemer has published in the Paleonto- 

graphia (1860) p. 186, Pl. 29, fig. 4, a leaf which he considers identical with 

Neuropteris corddta, Bret., though he calls it Dictyopteris cordata. It resem- 

bles one large leaflet of Neuropteris hirsuta by its form, and by the straight 

pointed hairs with which its surface is marked. But in the leaf figured by the 

German author, the veins and veinlets are undulate, and in curving and anas- 

tomosing, they pass from one to the other, forming a kind of reticulation, like 

that which characterizes the genus Dictyopteris. As this peculiar mode of 

reticulation is not remarked in our species, we have to consider it as different 

from Neuropteris cordata, Bret. 

NEUROPTERIS FASCICULATA, Sp. nov. 

Ve ‘ Pl. y, fig. 1 to 4. 

Fronp pinnately divided, bearing alternate ovate lanceolate 

pointed leaflets, variable in size, irregularly rounded or auri- 

culate at the base, being more extended on one side than on 

the other, or truncate on one side, and rounded on the other. 

Medial nerve distinct, and comparatively broad, either de- 

scending to the point of the leaflets, or disappearing at or be- 

low the middle, sometimes absent; veinlets thin, close to each 

other, scarcely distinct, arched, forking in ascending. 
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This species, by the divisions of the leaves, presents a truly peculiar appear- 

ance, which does not compare with any previously known fossil plants, except 

__ perhaps with some of the abnormal forms of Neuwropteris hirsuta. Jt is evi- 

Jina ere dently distinct from this last species, as shown by its smooth (not hairy) sur- 

ve ah | face, its thinner texture, its more closely approached veinlets} by the pointed | 

REAR CEA MANE ) form and the peculiar division of the leaflets, which are generally united three 

together, and by a subdivision of the main rachis. In the specimen repre- 

1» sented by fig. 3, the large leaflet has a well marked medial nerve, while the 

~ small ones have no trace of it. The specimen represented by fig. 4 is creased * ” 

in the middle, but the secondary nerves come out from the broad, round base, 

as in the genus Cyclopteris. I consider it as one of the leaflets attached to a ae 

round, perhaps climbing stem, while the others represent the top leaves I 

have only seen of this species the four specimens figured here. Figs. 2 and 3 

are from the bottom clay of the Per coal bed of Neelyville, Morgan Co.; the 

two others in concretions from Mazon “reek, Grundy Co. 

NEUROPTERIS CoLLINsi, Sp. nov. 

Pl. v, fig. 5 and 6. 

Tue mode of division of this species is still unknown, as it 

has been found as yet only in separate leaflets. These leaflets 

are large, from two to three inches long, one and a-half to two 

i hae Yao. inches wide, either oval in outline or oblong ovate, and smooth. 

If The veins and veinlets are thin and distinct, inflated near the 

base, emerging from an oblique or horizontal truncate broad 

base, many times torking in ascending, and but slightly arched. - 

The leaflets have no trace of a medial nerve, and could not, 

therefore, be referable to the genus Nephropteris, Brgt 

But as it has been seen to be the case with species of this genus, other leaf:- 

lets, taken from different parts of the same plant, may have another kind of 

nervation. Our species is related to Newropteris ingens, Lind & Hutt., Foss. 

Flora, vol. 2, Pl. 91a, by the form and size of the leaflets, but it differs by the 

mode of division of the veins, which do not radiate from one common point, 

but ascend in slightly curving lines to the borders from an enlarged base, 

where they become parallel, resembling, in that manner, the nervation of an 

Odontopteris. In our species also, the veins, though inflated near the base, are 

not as distinct as in the English species, which is compared to Neuropteris au- 
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FOSSIL PLANTS. 383 

riculata, Brgt., a plant which has not yet been discovered in our Coal Meas- 

; ures. ‘The two specimens figured in this Report, have been found in the con- 

cretions of Mazon creek, the first one, fig. 5, by Mr. John Collins, to whom the 

species is dedicated. Other and larger leaflets of the same species have been 

obtained from the same place. 

Wiese) NEUROPTERIS CAPITATA, Sp. nov. 
IS: 

y ‘Pl. vii, fig. 1, and Pl. vif noe Lye 

3 sFRonD or part of frond bi-pinnately divided, triangular in 

fotinne or tapering upwards from an enlarged base ; pinne 

-—linear, with alternate, oblong, short, very obtuse, broad, con- 

3f3° 1, tiguous pinnules, and a proportionally very large triangular 

~¥__obtusely pointed terminal leaflet, obtusely lobed on each side 

near its base. Medial nerve, none; veinlets scarcely visible 

to the naked eye, coming out from the narrowed base of the 

leaflets, strongly arched towards the borders, with numerous 

bifurcations. At the upper part, or near the point of the 

frond, as seen in Pl. vii, fig. 1, the pinnee become shorter, less 

divided, and at last mere pinnules attached to the rachis by a 

broad pedicel. All leaflets are unsymmetrical at the base, 

being auricled or elongated downwards, or toward the main 

rachis, and merely rounded on the other side. 

The general appearance of this species is somewhat similar to that of Veu- 

ropteris Loschii, Brgt., from which it is readily distinguished by its propor- 

tionally broader, round-topped pinnules, more abruptly cut at the base, its pol- 

ished smooth surface, and the large terminal triangular leaflet. The large spe- 

cimen figured is from Murphysborough; tlre other has been found in concre- 

tions at Mazon creek. The same species is abundant in the roof shales of the 

main four-feet coal bed at Yellow creek, Ohio. 



eS eee er see eee eU 

ee St Re ED ee nee — 

SQ I 

584 PALHONTOLOGY OF ILLINOIS. 

eg NEUROPTERIS FIMBRIATA, Lesqx. 

Pl. vi, fig. 4. 

g. 2 [ Y) Oyclopteris fimbriata, Lesqx. 

— ) ‘ Journ. Bost. Soe. Nat. Hist., 1854, p. 416. 

I (PREY. | This species has also been published in part, and from isolated leaflets, in 

the Geol. Rep. of Penn., p. 855, Pl. iv., fig. 17 and 18, as a Cyclopteris. The 

specimens now on hand represent it with a pinnate frond having an undulating, 

flexuous, round, finely striate rachis, marked with points as if it had been 

scaly, which bears alternate, distant, broadly oblong or ovate, sometimes nearly 

round leaflets, entire at the round auriculate base, attached to the rachis by a 

broad pedicel. These leaflets are finely fringed from the middle upwards by 

long, undulating, narrow lacinie. The veins which come out parallel from 

the broad pedicel and divide three or four times in ascending, are thin but dis- 

tinct, slightly arched towards the borders and ascend to the top of the fringes. 

The specimen figured here from the concretions of Mazon creek, and found by 

Mr. 8. S. Strong, seems to show that the species was a climbing fern resem- 

bling by its nervation and its mode of division a Lygodium. It has been sup- 

posed that the fimbriate leaves were the fruiting part of a species, which in its 

sterile form has entire leaflets, as it happens with some ferns of our time. But 

the fringe is not inflated, and the laciniw, though very distinct in some speci- 

mens, do not show any trace of remains of sporanges. Like the former spe- 

cies, this one is, by its nervation, a Nephropteris, at least so far as it is known. 

It varies much in the size of its leaflets, some being. still smaller than those 

figured here, while most of the others found detached from the stem, and 

which are broad oval or nearly round in outline, are about two inches or more 

in diameter. It is one of the finest and rarest species of our Coal Measures, 

though it has been found at different places over the whole extent of the N. 

American coal fields. When this species was first published, no plant of this 

kind had yet been found in the Coal Measures of Hurope, but recently Prof. 

Heer has given in his Urwelt der Schweiz, under the name of Neuropteris lace- 

rata, Heer, |. cit., p. 12, fic. 11, a species which has a near relation to ours. It 

is a round leaflet, bordered by a narrow fringe, which, unlike ours, is nearly 

regular with equal narrow divisions. As fur as can be seen from a mere wood- 

cut, the species is a truly different one. Prof. W. P. Schimper, in his Palxon- 

tologie vegetale, seems to consider both species as identical, for he says of New- 

ropteris (Cyclopteris) lacerata, Herr, that it is found at Saarbruck and in some 

places in North America. If both species are identical, our name has the 

we ‘ 

re 
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right of precedence, and should be preserved, it having been published, with 

description, in 1854, in the Journal of the Bost. Soc. Nat. Hist.; and in 1858, 

in the Report of the Geological Survey of Penna., with figures and description, 

while Prof. Herr’s species was published ten years later, 

/ NEUROPTERIS VERMICULARIS, Lesqx. 

Pl. ay fig. 1, 2, 3. 

This species, described in the 4th vol. of the Geol. Report of Kentucky, p. 

434, has not before been figured. The frond is apparently tripinnate, with ctec// wh lore Gof Ce 

linear lanceolate somewhat obtuse pinnz, and alternate, oblong very obtuse 

leaflets, placed atashort distance from each other. They are slightly narrowed 

in the middle, turned upwards or a little scythe-shaped, and nearly round, and 

equal at the corners of the base. The terminal leaflet, fig. 3, is oblong obtuse, 

regularly and equally undulate-lobed on both sides. The nervation is particu- 

larly distinct, the medial nerve being short-and thick, and the veinlets dis- 

tant, twice forking in curving to the borders, round, deeply marked, easily de- 

tached from the substance of the leaves, polished and thus appearing like pieces 

of rain worms. ‘The main rachis is broad, straight, and irregularly striate. 

The general appearance of this species is like that of the large forms of Neu- 

ropteris rarinervis, Bunb., but its nervation is far- different, the veinlets in this 

last species being flat, or looking as_if formed of two parallel lines. 

Found in the concretions of Mazon creek. 

EPS 
NEUROPTERIS VERBEN&FOLIA, Lesqx. 

Pl. vi, fig. 5 and 6. 

Fronp pinnate ; rachis round, slightly and regularly striate; 

leaves alternate, varying in length from half an inch to four 

inches and a-half, proportionally broad, ovate lanceolate-obtuse 

in outline, truncate at the base, regularly serrulate-toothed on 
the borders, attached to the rachis by a broad pedicel, medial 

nerve narrow but distinct; veinlets distinct and distant, thin, 

moderately arched in ascending to the borders, forking twice, 

the last divisions descending to the point of the teeth. 
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386 PALHONTOLOGY OF ILLINOIS. 

The figure and description given of this species in the 2d vol. of this Report, 

p. 431, pl. xxxvii, fig. 1, are imperfect, being made from the only specimen 

found at the time. Better specimens now on hand show that this fern evi- 

dently belongs to the genus Neuropteris, not only by its nervation, but by its 

ramification and the position of the leaves on the rachis. The species nearest 

to this is Newropteris crenulata, Bret., easily distinguished by its elongated nar- 

rower leaves, with ecrenulate rather than teethed borders, and the thickness of 

its veinlets. Our fig. 5 represents a specimen whose upper leaflets, scarcely 

dentate, have the surface wrinkled around, and marked by points of irregular 

size, placed without order, which resemble traces of fructification, the epider- 

= mis appearing as ifit had been perforated by glomerules of spores placed under 

it. This peculiar appearance may result from the process of maceration. It 

is too obscurely marked to merit more than a passing nlention. 

9 fil Bohs. NEUROPTERIS RARINERVIS, Bunb. 

Pl. viii, fig. 1 to 6. 

The specimens figured 1 to 4 on this plate, from the coneretions of Mazon 

creek, bear round leaflets, apparently attached on both sides of a secondary 

rachis, as are generally the pinnules of a Neuropteris. According to this ap- 

pearance we should have not only to consider these leaves as representing a _/ 

new species, but also to aecept the genus Nephropteris or Cyclopteris for their 

classification. But I think that the parts represented in fig. 1 and 2, are not 

fragments of a secondary pinna with alternate pinnules attached to it, but only 

parts of primary pinne with the basilar leaflets of the secondary pinnz at- 

tached to them, in the same way as such leaflets are attached along the rachis 

in fig. 6, which represents a fragment of pinna of Neuropteris rarinervis. 

This remarkable specimen is also from Mazon creek. As is easily seen, it 

shows a primary rachis with the base of its divéysions marked by the remains 

of the secondary branches and the two basilar leaflets on each sideof them. If 

thfs, branchzwere longer, we should see these basilar leaflets more and more en- 

larged, becoming round farther down, and then showing the same forms as we 

see on fig. 1 and 2. In vo}. 2, p. 429, in a foot-note of this Report, mention 

is made of a specimén from Newport, R. I., which bears on the same part of a 

frond two round cyclopteroidal leaflets attached at the axil of secondary pin- 

nz, while the same pinnze bear true neuropteroidal oblong pinnules, with a 

medial nerve. As this specimen elucidates the position of the two kinds of 

leaflets, and as it is the only one found as yet elucidating this peculiar differ- 

ence, I have figured it fig. 5, as affording the most conclusive representation of 

the unity of both the genera Neuropteris and Nephropieris. This figure, I 
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think, demonstrates that all the leaflets represented in our plate viil, fig. 1 to 

6, belong to the same species. The cyclopteroidal leaflets of this species vary 

in size from little more than halfan inch to four or five inches in diameter. 

a 

NEUROPTERIS INFLATA, Lesqx. 

Geol. Rep. of Ill., vol. ii, p. 481, Pl. xxxvii, fig. 2. 

Though a few specimens of this species have been found in the concretions 

of Mazon creek since its description was made, these specimens do not indicate 

in the nature and characters of this plant anything more than was formerly 

known. All these specimens have only two basilar? round inflated leaflets, 

of a thick coriaceous substance, without any traces of lateral branches. One 

of the specimens has the leaflet of one side lacerated, or cut in lanceolate linear 

laciniz, much like the leaves published in the Geol. Report of Penna., p. 856, 

Pl. v, fig. 5, as Cyclopteris Germari, Gopp? As the specimen which I con- 

sidered then (1854, Bost. Soc. of N. H.) as referable to Goppert’s species, is 

not in my possession, I cannot, by comparison, ascertain if it is or is not iden- 

tical with ours. Moreover, as both the Huropean and the American species 

are founded on mere fragments of specimens, we must consider the species 

which they represent as still uncertain or doubtful. 

NEUROPTERIS CORIACEA, Sp. nov. 

Pl. viii, fig. 7 and 8. 

We have of this species only a small branch in aconcretion 
from Mazon creek. Itis part of a secondary pinna, lanceolate 

in outline, bearing nearly opposite oblong lanceolate obtusely 

pointed pinnules, turned upwards at an acute angle to the ra- 

chis, and gradually diminishing in size to the terminal leaflet, 

which appears proportionally broad. , Asitis broken from the 

middle—upwards, its form is unknown. The texture of the 

leaflets is thick, and the smooth epidermis is inflated along the 

veins and veinlets in an irregular manner, as seen in fig. 8, 

enlarged. 

‘This inflation may be caused by groups of spores or elongated sori, placed 

along the veins which are twice forked, and along their divisions. A swelling 
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of this kind on the veinlets of Neuropteris cordata, Brgt., and which is also 

often remarked on specimens of our JN. hirsuta, has been considered by Euro- 

pean authors as representing organs of fructification. As the form and thick- 

ness of the inflation is very irregular, it may be caused on both species by some 

casual influence in the process of mineralization. The basilar leaflets of this 

species show a tendency to be divided into lobes and pinnules, having thus the 

same form as some of those of Newropteris Desorii, Lesqx., to which this spe- 

cies is related, and from which it differs only by the thick epidermis, and by 

the more distant ramification of the veinlets. The small fragment mentioned 

in vol. ii of this Report, p. 430, as possibly belonging to NV. Desorii, Lesqx., 

is referable to this species. 

Genus DICTYOPTERIS, Gutbier. 

Aldr. u Verst., p. 62. 
— 

Fronp at least tripinnate, pinne linear-lanceolate, bearing 

alternate leaflets much variable in size, ovate-oblong obtuse 

squarely cut at the base, with equal lobes on both sides, or 

with the lower lobes slightly elongated. Medial nerve none, 

or merely basilar; veinlets anastomosing from the base, arched 

towards the borders, but irregularly undulating in ascending, 

and forming by their contact an oval-polygonal reticulation. 
| peruithea boyd (Te lOf cae Yeurars 

/ ¢c vf 

‘Gi f / 

..».., DICTYOPTERIS RUBELLA, Sp. nov. 

¢ 

to) (OV a. PL, vii, fig. 2 to 6. 

Fronp bi or tripinnate ; pinnee linear-lanceolate, with alter- 

-nate oblong or oval-lanceolate leaflets, attached to the rachis 

by a broad pedicel. The inferior basilar lobes, as is generally 

the case in the species of the genus Newropteris, are slightly 

longer or protracted into a little obtuse auricle. The terminal 

».» leaflet, somewhat broader and longer, is oval in outline, ob- 

tuse, and cut on one side into ashort obtuse lobe, fig. 2. The 

leaflets of the large inferior pinnee are more distant, larger, 

truncate at the base, slightly scythe-shaped outwards; and 
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the axillar pinnules, still larger and cyclopteroidal in form, are 

attached around the stem by a half circular notch, nearly sur- 

rounded by two broad auricles. The veins, anastomosing from 

the base without medial nerve and in their undulations form- 

ing oval-polygonal elongated meshes, curve towards the bor- 

ders, where the last divisions end in arched close lines. 

In this species, found.in soft shales at Murphysborough, the epidermis or 

substance of the leaflets has become, by maceration, separable from the stone, 

and is easily obtained in lamellee. Whole pinnules can be got in that way 

without any earthy substance adhering to them ; and in that semi-opaque state 

their texture and nervation are easily studied with the glass. The veins pre- 

sent, under the microscope, the appearance marked in fig. 2. 

When the 2d vol. of this Report was published, no species of this genus had 

been found in Illinois. Now this new one, obtained in numerous and well 

preserved specimens, not only adds a beautiful species to the flora of the Coal 

Measures, but furnishes us new evidence on some questions concerning the vege- 

tation of plants of this kind. First, our specimens prove, beyond doubt, the 

close relation of this genus with the former. The form of the fronds, of the 

pinnae, of the leaflets, and their variety in size and shape, are exactly alike in 

both genera. Truly but for its nervation, we should have in our new Dictyop- 

teris a Neuropteris scarcely distinguishable from Neuropteris Loschii, or Neu- 

ropteris tenuifolia. But further, the peculiar nervation, as well as the peculiar 

reddish color of the plant in its fossil state, permit us to identify the large 

leaflets of the species of this genus with the small ones, or afford the proof that 

for Dictyopteris as for Neuropteris, the large round cyclopteroidal pinnules, 

always found isolated, really belong to species represented by pinnz bearing 

small leaflets of a widely different form. It would not certainly be possible to 

admit specific identity between the leaves represented, pl. vii, fig. 2, and those 

of fig. 5, without those peculiarities of structure remarked in both. 

The species of Dictyopteris are rare in the Coal Moasures. In the United 

. States none had as yet been found but D. ob/iqua, Bunb., whose remains are very 

abundant at some places in Pennsylvania and Ohio, and which have also been 

found, but rarely, in Kentucky and Arkansas. By the form of its leaflets, its 

ramification fc. f, this last species is related to Dictyopteris Brongnarti, Gutb., 

the only species of this genus known in the Coal Measures of Europe. For a 

D. neuropteroides, Gutb., described from a few small leaflets, is, according to 

Prof. Hllinghausen, a true Neuropteris, and Dictyopteris cordata, Roem., ac- 

cording to the remarks of the author himself, is a variety of Neuropteris cor- 

data, Brgt., a8 his D. Hoffmanni seems to be a variety of D. Brongnarti, Gutb. 
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Grnus ODONTOPTERIS, Bret. 0+. 

Ill. Geol. Report, vol. ii, p. 482. GAB SE Ts 

ODONTOPTERIS SUBCUNEATA, Bunb. 

Pl. viii, fig. 10 and 10b. 

From the specimen figured here from Mazon creek, it is clear that the fern 

published under this name in the Il. Geol. Report, vol. ii, p. 433, pl. xxxvi, 

fig. 3, does not belong to this species. It is referable to Odontopteris hetero- 

phylla, Lesqx., loc. cet., p. 433, pl. xxxviii, fig.2to5. The pinnules of Odon- 

topteris subcuneata, Bunb., are opposite, proportionally longer and narrower, 

slightly narrowed in the middle, and enlarged to the very obtuse point. The 

veins are closer to each other ; and as the Knglish author has figured them, 

they curve downward before coming into the border of the rachis, and descend 

in fascicules along the somewhat decurrent base of the leaflets. In their lower 

part and just above the decurrent border, these leaflets are all strongly bowed. 

The terminal pinnule is broken above the middle ; it is proportionally large, 

and appears to be oval-obtuse, entire or without any lateral lobe. I owe this spe- 

cimen, the most perfect known of this peculiar species, to the kindness of Mr. 

Michael Prendel, of Morris, Ill. 

ODONTOPTERIS BRADLEYI, Sp. nov. 

Pl. viii, fig. La 

Notuineé is known of this species but the leaflet, which has 

been copied in our figure. It is lanceolate pointed, somewhat 

contracted at its base in a broad pedicel. The veins are 

closely approached, sharply and deeply marked, dichotomous 

in ascending, nearly straight from the base, where they be- 

come parallel. The veins and veinlets of this species are too 
close to each other and too numerous to admit it as related to 

O. heterophylla, Lesq., which has its leaflets sometimes pointed. 

It may be compared only to Odontopteris acuminata, Li. and 

Hutt, of the Oolite. 

In concretions from Mazon creek. 
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FOSSIL PLANTS. 391 

OpoNTOPTERIS SCHLOTHEIMII, Bret. 

Veg. foss., p. 256, pl. 78, fig. 5. 

Rarely found in the concretions of Mazon creek, but abundant in the roof 

shales of the coal at Morris. The frond of this fern is very large, at least tri- 

pinnately divided; the alternate secondary pinnz linear lanceolate, two inches 

long or more, and more or less deeply and regularly cut in alternate round, ob- 

long lobes, or in oval-lanceolate obtusely pointed pinnules, varying from one- 

fourth to half an inch long. The veins and veinlets, with the disposition and 

divisions as marked in Brongniart’s description, are thick, parallel, and gener- 

ally forking once. In the large leaflets there is a medial depression looking 

like a medial nerve, the veins generally branching from a medial point. 

Though somewhat obscure, the specimens or this species at Morris are easily 

identified by the reddish-brown color of the epidermis. 

$415 1,22%4,%.6,7.8 Gunus ALETHOPTERIS, Sternb. 

Jy | eWe This genus is admitted, for the disposition of the fronds and for their divi- 

sion, as it is characterized by Goppert in his Systema, p. 175, and for the 

position and the form of the fructifications, as modified by Geinitz, in his Ver- 

stein, p. 27. It therefore contains not only species whose fructifications are 

marginal and continuous, but species also bearing in some division of their 

veins, or between them, round or starlike groups of sporanges like those of the 

genur Asterocarpus, Gopp. As the fructification of some of our species is 

unknown, or is not clearly seen through the substance of the leaves, some are 

admitted into this genus from mere analogy in the divisions and in the form 

of their fronds, and in their nervation. 

ALETHOPTERIS MAZoNIANA, Sp. nov. 

Pl. ix, fig. 1 to 8, and Pl. xiii, fig. 5 and 6, fruiting. 

Fronp evidently large, many times pinnately? divided,dicho- Le 
tomous at the end of the divisions;’ pinne long linear, taper- ,, Ue ae 
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392 PALAHONTOLOGY OF ILLINOIS. 

Aendicular to the rachis, or longer broader linear obtuse regularly 

undulate, lobed on the borders, and more or less distinct and 

jy distant to the base. Medial nerve thin, but deeply marked; 

veins of the simple pinnules rather curved upwards, forking 

once only ut the middle; in the undulated lobed leaflets, one 

of the veins ascends to the sinus, and is twice forked upwards. 

The divisions of the frond of this species appear to have been opposite to 

each other, and distant, at least in the upper part of the frond, as it is seen 

fig. 7, representing a specimen which at first seems to belong to another spe- 

cies. As the nervation, the broad deeply grooved rachis, and the form of the 

pinnules are the same, it is evident that it merely represents the upper part ofa 

frond or of a pinna, whose ramification is either in the whole, as in the Giev- 

chenia of our time, truly dichotomous, or pinnate and dichotomous, as in some 

of our species of Pteris. The fructifications of this species as represented pl. 

xiii, fig. 5 and 6, would rather refer it to the genus Gileichenia or even Poly- 

podium, than to Pieris. They appear like round, oval, enlarged sori, placed 

along the borders on both sides of the leaflets, between the branches of the 

veins, as seen fig. 6 enlarged. The outline only of the fructifications is ob- 

servable through the substance of the leaflets in the form of an oval ring, de- 

pressed in the middle, indicating perhaps the point of attachment of an indu- 

sium. 

This fine species has as yet been found only in the concretions of Mazon 

creek, where it is tolerably abundant. 

ALETHOPTERIS CRENULATA, Bret. 2-2 //z, 354.” 

ja» (Entiting) Pl. xiii, fig, and 15, 1) My 

Though the nervation of this fragment is scarcely well enough preserved to 

permit the ascertaining of its disposition, it is evident, from the form of 

the pinna and of the leaflets, that it represents a fruiting branch of this spe- 

cies. The leaflets united at the base, regularly crenulate around, with the bor- 

ders apparently reflexed, are marked near the margin by two rows of scars of 

round sori, each placed in a curve of the crenulation, as seen fig. 15 enlarged. 

The medial nerve, like the veins, are obsolete, and the details of the nervation 

could be somewhat distinctly observed only on one of the leaflets. In com- 

paring our figures with that of the sterile parts, published vol. ii of this Re- 

port, pl. 39, fig. 3, the essential characters are seen to be the same. This spe- 
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cies is generally rare, and its mode of fructification has not been observed be- 

fore. 

It occurs in the concretions of Mazon creek. 

yf 

ALETHOPTERIS HYMENOPHYLLOIDES, Sp. nov. 7 % 

‘ Pl. x, fig. 1 to 4. 

Fronp large, tripinnately divided, with primary and second- 

ary pinnze alternate, turned upwards, ovate-lanceolate in out- 

line, decurrent in a narrow-winged rachis; secondary pinne 

or pinnules either entire, short oblong, obtusely pointed, joined 

at the widdle in acute sinuses; or longer, divided nearly to 

the base, ovate-lanceolate and pinnately cut into regular ob- 

tise lobes with obtuse sinuses. In the short divisions, the 

medial nerve only is distinguishable; in the larger ones, the 

veins, though obscure, appear pinnately branching from the 

medial nerve in an acute angle and forking at the middle. But 

for this kind of nervation, this species should be considered as 

a Hymenophyllites. 

Mazon creek ; in concretions of clay iron ore. 

. ¢) ; ALETHOPTERIS INFLATA, Sp. nov. 

Pl. x, fig. 5 and 6. 

NotHinG has been found of this species but the fragment 

figured here. It shows part of a linear pinna, gradually taper- 

ing to the point, divided into broadly ovate, or ovate obtusely 
poimted lobes, enlarged and united near the base, marked in 

the middle by a short thick nerve pinnately divided by five or 

six pairs of arched veins forking once. The fructifications are 

marked by oval inflated large fruit-dots, placed at the base of 

the leaflets, one only on each side of the enlarged medial 

nerve. The surface covering these inflated fruit-dots is 

wrinkled above, and around them, as seen in fig. 6 enlarged. 
—d0 



394 PALAONTOLOGY OF ILLINOIS. 

In considering the form of its fructifications, this species should 
be separated as the type of a peculiar genus. 

Mazon creek ; in concretions of clay iron ore. 

A y 

ALETHopTERIS HALiu, Sp. nov. ? a IY yet 

Pl. x, fig. 7 and 8. 

Fronp bi-pinnate; pinne “perpendicular to the straight 

round main rachis, linear, alternate, narrow, close to each other, 

apparently short, merely cut on the borders by obtuse narrow 

lobes, either emarginate or square at the top, separated by 
short obtuse smuses. Veins and veinlets deep and narrow, the 

primary ones ascending to the middle of the sinuses and fork- 

ing twice upwards as seen in fig. 8, enlarged. 

This species is elosely related to Alethopteris serrula, Lesqx., Penna. Geol. 

Report, p. 865, pl. xii, fig. 1, differing from it by its shorter, broader pinne, 

placed close to each other; by its more obtuse lobes, and by the primary divi- 

sions of the veins, ascending to the middle of the sinuses, and not to the point 

of the lobes. Though in both species the borders of the pinnules are appar- 

ently reflexed, these differences are too marked to be considered mere varieties 

of the same species. Nevertheless, it might be possible that the specimens from 

Illinois represent a sterile frond, and those of Pennsylvania fruiting branches 

» 
of the-same species. 

Mazon creek ; in concretions found by Mr. M. S. Hall. 

ALETHOPTERIS EROSA, Gein. 

Verst., p. 29, Pl. 32, fig. 7-9. 

PECoPTERIS EROSA, Gutb. (1843.) 

Numerous and large specimens referable to this species have been found by 

Mr. S. 8. Strong, in the roof shales of the coal at Morris. _ 

The American plant merely differs from that of Hurope by the longer divi- 

sions of the three-pointed lobes, and by the much longer pinne. The same 

fronds, or parts of fronds, bear sterile and fruiting pinne ; those especially in 
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the upper part. They are scarcely lobed, and covered by groups of sporanges, 

apparently confluent, and of undeterminable form. Prof. Geinitz figures and 

describes them as star-like. 

ALETHOPTERIS CRISTATA, Gein. 

Verst., p. 29, Pl. 32, fig. 6. 

Pecopteris (Diplagites) cristatas, Gutb. fr 

We have only small fragments, which, by the size of the pinne and by their 

divisions, are referable to this species. As the nervation is obscure, it can- 

not be positively seen whether they do not perhaps represent different parts of 

2 frond of the former species. The European specimens, at least so far as they 

are figured, leave us in the same doubt about the value of the species, 

From the shales of the Morris coal. 

ALETHOPTERIS MURICATA, Gopp., Syst. 

Pecopteris muricata, Brgt. 

Hist. veget. foss., p. 352, Pl. 97. 

Good but small specimens of this species have been obtained in the concre- 

tion of Mazon creek. It appears to be rare in the western coal fields. 

ALETHOPTERIS PLUCKNETI, Gein. LOU ars 

Verst., p. 30, Pl. xxxiii, fig. 425. 

Nothing proves better than this species the insufficiency of our classification 

of the fossil plants of the Coal Measures. First, a Melicites for Schlotheim, 

it has been a Pecopteris for Brongniart, an Aspidites for Goppert, and now an 

Alethopteris for Geinitz. The form of its pinnules, especially those of the lower 

pinnze, seems to force its admission into this genus. Some good specimens 

haye been obtained from the shale of Morris, especially part of a tertiary pin- 

nz, bearing large leaflets with a broad base, lanceolate pointed, scythe-shaped 

in form, with the borders divided by alternate obtuse lobes, whose surface is 

9964 G) 
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generally convex and polished. This form is the same as that published by 

Geinitz, being in all its parts larger than the common one generally found in 

the eastern Coal Measures. 

ALETHOPTERIS SPINULOSA, Sp. nov. 

Pl. xi, fig. 1 and 2. 

Fronp broad, bi-pinnate; primary pinne apparently long 

linear slightly tapering toward the point, divided into alter- 

nate broad, half an inch long, oval leaflets, joined above the 

base, cut at the obtuse top in sharp spiniform short teeth, 

separated by obtuse sinuses; main stem round, regularly and 

narrowly striate ; secondary rachis straight and flat ;, medial 

nerve thick and enlarging toward its slightly dequrrent base, 

with five pairs of alternate veins slightly curved upwards and 

forking at the middle. 

This fine species has no relation, even distant, with any other published as 

yet from the Coal Measures. The veins and vyeinlets are not deep, but very 

distinct by their black color, as seen in fig. 2, enlarged. 

From the roof shales of the main coal at St. John’s, Perry Co. 

>: 

ALETHOPTERIS FALCATA, Sp. nov. . 

Pl. xi, fig. 8 and 4. 

Tur specimen figured represents a part of a simply pinnate 

frond, or of a pinna with simple leaflets attached to a main 

broad smooth rachis, by their whole unconnected base. These 

pinnules, about two inches long, are linear-lanceolate obtusely 

pointed, seythe-shaped and entire. The veinlets perpendicu- 

lar to the half round medial nerve, are very close to each 

other, very thin, either simple or forked from the base. 

On account of its broad curved rachis, of its long nearly linear leaflets at- 

tached to it by their whole base, especially of its obsolete nervation, the vein- 
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lets being scarcely perceivable to the naked eye, this species rather resembles 

a Oyeas than a fern. With a strong glass, the veinlets are seen as marked on 

fiz. 4, enlarged, and these indicate the true relation of the plant. 

The specimen may represent a part of a frond in the process of unfolding 

its leaves, which appear as being pressed upon each other on the lower side of 

the rachis, and at the same time, still half uncinnate. It may also be the re- 

_ presentative of a species in its full development. Some Lomarix of our time 

resemble it, by the nervation and the form of the leaflets. It has no relation 

with species known from the Coal Measures. 

Mazon creek ; in concretions of clay iron ore. 

ALETHOPTERIS SOLIDA, Sp, nov. 

Pl. xi, fig. 5-7. 

Tus species is, like the former, known only by a frag- 

ment of a frond or of a pinna. It is pinnately divided into 

narrow leaflets, attached to a proportionally very broad flat 

rachis, by the enlarged base of a thick medial nerve. These 

pinnules, a little longer than one inch, perpendicular to the 

main rachis or slightly turned upwards, are linear obtusely 

pointed, disconnected at the enlarged rounded base, and en- 

tire. They bear along the borders, at equal distances from 

each other, round groups of sporanges, apparently divided 

star-like into five round dots, as marked in fig. 7. 

By the position of its sor/ and of its leaves, our species is a Polypodium. It 

resembles by these characters the species published by Prof. Brongniart, under 

the name of Phlebopteris polypodioides, Veg. foss., p. 372, pl. 83, fig. 1, and if 

the nervation should prove to be the same, the American species would be dis- 

tinguishable only by the broad rachis, the enlarged base of the medial nerve, 

_and the separation of the leaflets. No trace of secondary veins or veinlets Ig 

observable on the specimen, which is in a concretion from Mazon creek. Our 

species is also related to Polypodites elegans and Polypodites Lindleyi of Gop- 

pert. 
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— AETHoPTERIS LANCEOLATA, Sp. nov. _/- 

Pl. xiii, fig. 1 to 3. 

THE specimens represent two parts of simple pinne or of 

fronds, with alternate linear lanceolate obtusely pointed leaf:- 

lets, oblique on the rachis, or slightly scythe-shaped, narrowed 

at the base to half their width, and rounded to the point of 

attachment to the rachis; entire on the borders and smooth 

on the surface. Main or medial nerve half round, moderately 

thick; secondary veins attached to it in a very acute angle, 

alternately branching from the base in veinlets curved in- 

‘ wardly, as marked fig. 2, the upper ones ascending to the bor- 

ders of the leaflets, the lower ones becoming confluent in as- 

cending. | 

Of the two specimens which have been seen of this species, and which are 

figured here, that of fig. 1 seems to represent the upper part of a frond, while 

the other, fig. 3, looks like the terminal part of a pinna, and therefore the spe- 

cies is apparently bi or tripinnate. The nervation resembles that of the fol- 

lowing species, but the veins and their divisions are more oblique, more slen- 

der and of a more delicate texture. 

Mazon creek ; in concretions. 

ALETHOPTERIS EMARGINATA, Gopp. 

Syst. foss., p. 274, Pl. xvi, fig. 1 and 2. 

Pl. xiii, fig. 4. 

We have in the concretions of Mazon creek many separate leaflets of the 

same form and of the same size as the one figured. The borders of these linear 

obtuse leaflets are slightly and equally undulate-lobed, as formed of pinnules 

connate to the top; the nervation is nearly similar to that of the former spe- 

cies, the secondary veins being only more open to the medial nerve, or nearly 

perpendicular to it, while their branches, generally more marked and thicker, 
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ascend to the border of the leaflets. This kind of nervation is that of Goppert’s 
species. But in our American specimens, the leaflets are broader, shorter, and 

by the increasing depth of the divisions of the borders, they become by degrees 

cut into lobes nearly to the base, and then are undistinguishable from Pecop- 

teris umta,Bret., except, perhaps¢ by the medial ngrve or secondary rachis, 

half round and not quite as thick, and by a thinner texture of the leaves. The 

fructification is marginal, in round distinct sor? which sometimes become irre- 

gularly scattered by compression. 

Genus PECOPTERIS, Bret. 

PECOPTERIS STRONGI, Sp. nov. 

Pl. xiii, fig. 7-9. ; 
es 

FRonpD simply pinnate or poly-pinnate, pinne, linear taper- 

ing above to a point, slightly narrowing toward the base. 

Pinnules alternate, perpendicular to the striated narrow ra- 

chis, nearly one inch long and proportionately narrow, linear 

oktuse, often slightly enlarged at the obtuse point, attached to 

the rachis by their whole, sometimes enlarged base, discon- 

nected and often distant, the distance between them being 

sometimes as wide as the breadth of the leaflets, becoming 

closer to each other towards the point of the pinne, where 

they are shorter and connate at base. Fructification, marked 

by scars of broad round sori, with a concave point in the cen- 

tre, placed near the borders of the leaflets, close to each other, 

ten to twelve on each side of the pinnules. Their place in re- 

lation to the veins and veinlets is unknown, the substance of 

the leaflets being thick, coreaceous, and the nervation obsolete. 

As it is seen in fig. 7 and 8, enlarged, the borders of the leaflets are slightly 

undulate, an irregularity apparently caused by the compression of the sor? ex- 

panding the margin, or passing out of it, for in fig. 9 all the pinnules are en- 

tire on the borders. This last specimen seems to represent a small frond ra- 

ther than a pinna, for the leaflets turn downwards towards its base, as is the 

case in some simple fronds of species of Polypodium of our time. By its form 
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and the position of the sor/, our species could also be compared to Asptdiwm 

Wrightit, Mist. of Cuba. Its place is, therefore with the Polypodites or Aspi- 

dites of Goppert. 

The specimen fig. 7,is in a concretion form Mazon creek ; the others on shale 

from Morris. 

Found by Mr. S. S. Strong. 

PECOPTERIS SQAMOSA, Sp. nov. 

Pl. xii, fig. 1 to 4; Pl. xiii, fig. 10 and 11, fructif. 

Fronp evidently bi or tripinnately divided, triangular or 

lanceolate in outline, with a thick rachis, half an inch or more | 

at its base, covered to the top of its last divisions with long, | 

linear lanceolate pointed scales, either straight and appressed j 

to the stem, or open and diverging all around, even sometimes _ 4 

appearing as dried up and crumpled as in fig. 2. The rachis ~ | 

of the last divisions is proportionally broad as seen in fig. 1 

and fig. 4, enlarged, and is also either scaly or marked with 

crowded points indicating the base of the scales. Secondary : 

pinne long, linear, slightly tapering to an obtuse point, flex- 

uous or curved upwards, bearing alternate, unequal, narrow | 

linear, obtuse, oblong leaflets, nearly perpendicular to the ra- 

chis, reflexed on the borders, very close to each other, or often | 

contiguous for their whole length, marked with a deep medial : 

nerve, but no trace of veins. These leaflets, generally more 

or less irregular in their length, have their fructification indi- 

cated by small round dots, placed in two rows, close to the 

borders; the dots are numerous and distinct; their relation 

to the veins and veinlets is unknown. 

The species is quite distinct nal only distantly related to Pecupteris platy- 

rachis Brgt. The specimen represented, pl. xii, fig. 4, shows a part of a frond 

of this species, in its process of development. ‘The divisions appear still un- 

nerves, are indicated by flakes of seaky matter. 

This specimen is upon shale fromthe roof of the coal at Colchester; the 

other specimens figured are in concretions from Mazon creek. 

} opened and the outline only of the secondary pinnz with mere traits of medial 

coaly 
C 

So \ oe att 
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PrcopTEerIs SinummANi, Bret., Veg. foss., p. 3538.0 7, Ox hors 

Pl, 96, fig. 5 

This is one of the rarest species of our Coal Measures. The few specimens 

which I consider referable to it, are small and incomplete ; one of them is from 

Mazon creek, in concretions of clay iron ore. 

Preoprerts Buckianpt, Bret., Veg. foss., p. 319. 4. 4074 1006 

be Pl. 99, fig. 2. 

The specimen representing this species, distinctly shows the character indi- 

cated by the author. The pinnx are straight, nearly horizontal (four inches 

long with the end broken off), the leaflets oblong, somewhat lanceolate obtuse, 

but not quite as obtuse as in Brongniart’s figure, slightly scythe-shaped out- 

wards, etc. The pinnules are of a thick coriaceous substance, concave, and 

deeply impressed upon the stone. 

Found in a concretion on Little Vermilion river, by Dr. J. C. Winslow. 

PECopTERIS CANDOLLIANA, Bregt., Veg. foss., p. 300. 

Pl. 100, fig. 1. 

One good distinct specimen, in a concretion from Mazon creek, while nume- 

rous specimens from the same locality have branches, with characters interme- 

diate between this species and Pecopteris cyathea of the same author. 

PECOPTERIS HEMITELOIDES, Bret., Veg. foss., p. 514. 

Pl. 108, fig. 1. 

The specimen from Mazon creek, is half a concretion, representing part of a 

pinna, bearing oblong, slightly pointed leaflets, disconnected at the base, with 

borders inflated, and a double row of large sori, unlike any other hitherto seen 

of this genus. These sori open by a transverse split, agreeing with Brongniart’s 

fig. 2 A in every peculiarity of form. Our specimen does not show any trace 

of nervation. 

—5l 
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PEcorrErIs viILLosA, Bret., Veg. foss., p. 316. 9.20745 & 

Pl. 104, fig. 3 

This species is the most abundant of all in the concretions of Mazon creek, 

which show it in its multifarious forms. The nervation does not appear to 

have been seen by European paleontologists. Brongniart does not give any 

details of it, and Geinitz indicates it as simple, or with veinlets forking once 

only, which is totally at variance with its true nature. The concretions con- 

tain numerous parts of the plant preserved in a state of partial ‘maceration, 

either with pinnze whose substance is destroyed, and which have nothing left 

but the outlines of their leaflets, und the entirely free veins and veinlets ; or 

pinne half preserved, one part of which bears leaflets with the villous epider- 

mis, while the other part has the veins and veinlets free of epidermis, and 

quite distinct. Irom the form of its pinnule, the multiple divisions of its 

pinne, and of its veins, this Pecopteris is exactly similar to P. polymorpha, 

Brgt., the veinlets dividing once or twice or more, yaccondings to the plage and 
s, See f—4 Die Phi: 

a) of the pinnules. Cit bik. 1A~ U2 often > - fis 
Uf / ey * 3. Mee. Z1eMY whe D me el ee. to eras, JLe 

PECOPTERIS ARGUTA, Bret. (fruiting.) 

OE) Pl. xiii, fig. 12 and 13. 

The part of a pinna, as represented in the figure, bears leaflets, connate at 

the base, oblong, lanceolate obtuse, somewhat shorter, more pointed, and more 

distinct than is generally the case in sterile pinnze of this species. But as the 

nervation, as well as the crenulate-toothed borders of the leaflets, are similar to 

those of Pecopteris arguta, and as these peculiar characters are not known in 

any other species of the coal, I consider this specimen as representing its fruit- 

ing part, which was before unknown. ‘The sord appear like inflated dots placed 

just at the point of the simple veins or rather like conical sor’, with the point 

to the inside of the leaflets and the enlarged opening outside at the point of 

the teeth, as marked, fig. 13, enlarged. ‘heir form is distinct ; with a strong 

glass they even appear filled with a pulyerulent matter. According to the form 

and the position of these fruit-dots, the species resembles an Aspidium, and 

should be placed in the genus Aspidites, Gopp. Sterile pinnze of this species 

are not rare in the shales at Morris. 



4o2 a, 

| 1G, 1. Morn. BD Ariling there Fiat” 
Lege ihe feria 1/ ee ie yo Ge. 

fe Farr Jeon, nes lle Ve pr fecth Be Ce 
fee Lt 26 er Tai rns wey aps! Lory, ge il piers! Oe, Ee is bio aud 

q eee ee eo ie oe Arx ae lode ey Ha 
. hin dees Pies ao Opyreucher. Gh 9 A Titrg te. eel Cag 7% Ayo Arta | Ma 

oe Ae ha om ay San coh om Mange teuned puromycin) FAY dap onload pcp ome oe fol, beet te fan haat po ndlatiuske : fof. oS ee d/ecce fre LATA. fo The Vyas 

LPLE oe FEL elie CALA & ? WY Ce 

wi A ct Thace ye Pelee hl, ote We Lotus! Go. Wher i har 
bag ee oe us, of Mf Ve Che La A A objec texfurstR 

A Ce Key J bolded ie ahh fie cf oe cele fe we 
lar et Yor. OlF2vy tO2 od ks , 2 / a 

= ae = ILE yeh Ce el, Gohe ae 4 es ge oe 

. of Yaen giles Cif fe a ae eed KedIrasa re ee 

)Z ree oa Boe et hy 

( ich ne . % 

a Bb at YY, De a ie CULL7Z 1 ole Fp ve Sos (La odes, bo oe y Le. eae 7. y ny 

flew fhe eee aia Ae Wd. LLM Er Ler [dogs * ee ch her LD: IF; tag eo ee, oy os 

Soe f yy Get. nhys col fee Pas De on 4, the Le FAA Bey Sac rudar, he Weld, | 

es ee eas Zt Shek Hee Bei Asef S. KE? ncaa, tH. VE, é foe nay. Lees, yi Sif Pe i 9} lite “oicats 

Le ts Ao Or2 ee pew? Sao is CA. Oe ke | ea ts Ly. z Te Fikes Phen @ frig ae ey 

Oba. wl iA trad vy Yes ess a a) PIC ee thE $e. hee ! Gh. Fl Ch An igh Sfp Ce i iudterpp ates zs 

Doon) ar Vas fe: 0G. Green ct wt Phe yori, py US pos SY SO CFL CLICG 2G Learen ee fH 
) 

ils Ee ge : agen Pik 94 LEP RAED) ee wth, Ges pode 

fee is a PU lee Hei Ve, NEN : MS: an VT in be oe ES ts Yh Dats sa hOAe FZ S CNG OU ZL ee LaN | 
4 ; Z 
ty a I Ea a peu, Ee vip oes a TUNA Pith bebe, 2) Ef feregts y PSE le Gs et Mee 

vO ie lector eee 2 hie eS as The ja Hee fee Liflls iz eo Be ees 2 ts 
: vai LA ab a PD Liher, “ oh Tea BYLLL ee FALNV a Cee. ‘ Lp 27 Cad » NA, Pal ere Re 4 

< 7 i; ema an eo 

Ay tdi Os oF Lae, VE big WH he twit, Bte- Prans Pied c ded ef ene Pia, gis Blan LOW ne Geet: fie hd. Diy ; 
: Wy E Se Cae Vi otf ify CZ eh é OG ie LLCO as - YL Mion Ah ats oe AZ Use Lyn 2s Neeke Of FA oe (eo Ye efi HRs ¢ eo es va Cz. “aah, Leg. tn yo Brae Ls 

é =)) : 
tLe ere Jv 2 Thive He Ae L GE Uy oD 6 Fi) (Les Le, p: Pleas STN Ps 8 Dba 24 Gale Oe 

Yu Lie, PEEL 0: PPE Ae LL ie, ELT ULE Dey Uy a. i PE Lf, hear \ Via yack tag. Ah 
[EN oh TDN ane Geet d Vw Bk fe ZL : 
ye i i ye, AON Cote Czas THE, ee D ES ioe Ges gk 1G td pda EX. dts (Pfc tgp thE LS FLCLe We be 

y - fe . 4 PPR yl A 5, y ; a 

1 GIO IS ge ERL AT Ee) Goikrned 2p 4) W/ Athy \ Vere PI COORD IO feb eb & Ee 1. ae Tec Sey A eer Oy Audie a 
fea Se A ites 7 ee y, / t Bega? VED Bu be ce Eef4 hp One eee soto ; She Viele YPn alles tried 2 LEE } he GEG A 

Vga es P ; 
| See ces ents thy Hees Ni he RAad ee Sea Ay 2, Ted Op 

g O By ph f, 
a y } Z ey s a aR 

PI ins 2 Z / Tod a of Whit Z os Wel flav e FFUajie Yikes GPU en GEG A (ie 

ve. ea AY jhe aig oh, ff Pees Wiles ¢ FILE OC FAO Pea en hore pea Aw ZT ae HA: VD OM 4) icin.) D> GA Hho CADE Oey Sig 

£2, Defies err lathy We V2. cas ne AG fel Ber se tak Fig, (HOH. ‘144, 4a), ee: al Be, 5 

3 Oe: GIB fa Jone ASM Ae! fj Whe EGE. se hee June AR Ves Lies lore On PRE ELAS oe 

Prvtak ne Fok DD, Shell: ae JUPIAT eff TA Mee Bee Th donscrlale F CB TAA fF Tice 

ee [tl FES 7R pL CORD Spe eat é eee Br soebeany fp Liat Khas oe 4h, ow GLEN LR VG (RLY ee 

ire Te Lath hoes he} Ward LE altel PLL VES es BI phox ee Yew ees Jobe IVI, = [CLE ON Re SS 
aM A PEA ey ele d Hides ca Sees Le TEL fh gel 5 peel A DZ, oa. 4 peed a 

re blu whleter, elercly fj acché9 U5 iliet, Zoe Loe doe oY, dor Ge fore ey BER Mey COLES Ge eg Ay meee wide 

"3 Hh ES: : heel: Locos. COREE Pie ae chicas, & Va Leictes, pets Ze) 7 TA Le i ited EE) EL Dusen 

: He Oi Be age ie ea heberd ane was WAM ty azeapsr » Ag: Ye laser. eee AG Sg 

Lh Ate, “Leined Darnton: 02. kin ha ph J Z Le Jets (LECk CE Kf fis GAVE ee All ea) 

Web, ae Led, PEASE bie) DTH fee es Coe lon Ue tek Leelee pre va Ay n¥ oF, Te eile 

is 

be 7 Ax. Iaehey Bie Bn bt On Drie. LOL Priore VORA De DYED, Pe L bey) by) ies CAP fF Vet. 

g AEE Feb] hry fy onl FU Tha ye Vale oe PO ee Wh, Aitnd 77 LA Vp py ee BIA 

4 Bie pits fate Leh} Lf Afiaclerd ( freee 7 qu pias ty bf (Ye L OEY, begs ve ale lou Z BE py fs aE: Kah Ay lip Later 

hh anf ey , ANY af, Ned 25 cnet Wer; Ly eh Te Api A le MLE pot ye 22, ys %y Fe P 

ee oD of 5 eee Be VN oe ie Pic I ps : te PLE CVA we one Ey as AVES EDR Sie cs ian 20 he 

pn Pha ae Cees POLE (1 vy, wie ae Cae GOS 1M Lp ee ‘OP, here wheted Pu as Ay U7 ‘ 

ra ee eae Kor Stee) Disord oe Ose? Pe aaa S Bole ieroe ss bp De eae ery ek 2 . 
e A ‘ Rast sins 

ee wae RA Ma eR os ii le yd aio eee as Sah 



Wt Gee (c0 Brgy Merely tas ha? : Z JR >IS\ 0 NOSSS SD be 385 pa 

Wiccan’ By ey A ee ie ey yp C Sante a reany ry SA, : 

Ae tens fee fetch ofpan li wll yal CK Uo SAG we 

Chin ae Kerffenh tela ie in) oe ule, jad an two 
we ye ad, ; 402 De fas (@ By rll % 2d) he fEPiag 
Ang Ve bend fy. ad. MOO) con Cog Mites SID woe ae RAE 

va C1 an Bee Ge ate Monee ea A. ey, vilow Vira ae We, ee : van 

i ae 
Ls Atk BS eS ples eo DL, ee any anes Poet ay ln een fla aD fe Ee COS In, Oper pe Af hd e, Si FS RY MZ 

Vise Se Wore tigeda tn dul iins, Den ECE Pachocna Allies 

ST 2) Fars ie ‘ 
Gr. Ms ; Yriad, LPP pi Tas Loe ee PER Sa Zi CLC Gite Lilet Soe, 

Boe eS re 6 aba OG LEI 
Soph : GE REZ brash, ye IP. AG IO RO Rs Za 

ed “y VE fg Ay P14 Ue Ws 'y17 teks cae ie gad: Suttr ae. Sy) 
oe we Ki 

Bh Koes Seis KO ay Shas Geek ee SOV) gue Ta Oe 
ie Hie wl ESSA ae OES oy a PANG a cas, . uae Genel te 

es ie fe ee “2 hope k PN: Lif, 3a . Foose 

ives whaia he LE LOTS | SZ a LL CH Dine ee) Mi ey. Ns S ie 

78k the UE i phe eee WI thtipch Lk Ga a PR Ds OT a 

aq Ped ft, Oftttrs fu (254 kn rg dir J Crauplirlig By R 

perth eo ee bein (urate , COG Nae, Yer bls Ue7 on iS 

eens, a ped flr tits FRAN Te pelle vbl; CLI a te 

| by ee], Ce Wt Vee AOS pusphesdst, tlirey ET fia, Yue ES, 120 ki; 
Gu Loon wher hirer]: hae eG? Vern Ciel Pu « Pew Loge Ls a ea Vier cet. 

| Pervede, Ee CAA rngpbie ted. ez Je AN @ (1) pl Anis: 

a) ae Vecty der Lig Afbe ;: voor ncepoh ALLER A: a Cais Hf Hare oe Ay repiereat” Kes 0 cook Mes “4 

anes Y re / 
i Say ia dh, fly ye he 00 3 7 a7) 4 is Po benre gud, Yas Rite PG fs biepee ta a (Fi eae Dea Oy LF des guces ih 

a A f { ; : oe 7 ff 7 3 : ? Lhe) 

<2. ENA I LAL, PYRO VU PINGA A oe COV aha Ae the Heb kh 2 pou Th PACH vp ; yes, wenn any % ie Fig ten LLL 5 oe Teh 

BE J wk 
CE ATE, A CM: 7 Pam tk, j Moers. Bhs Garda Ge 2. 4X 

atone ts exe pin Phor bs Mek are? 9) oe, pied 5 FEMS 

; vA VEG i 
% 

i> hy a | bikin) UPR CP TALIA Ate, ae if bp s1ehe, ) ae If Ra We ties, pens I 
li cel, arin) 

Vy weer fi RE é 
© 

; ze 

Ce See) Let, djprneded be Vin. tee jp Foe. Kay es stias, eps ites Bos etn, Thos als Cfes> 
A, ; ae rosded fa Ae Wes) evar e A eLfe Zi jen, jar) Ped eke 5 Re By p Darel, ‘ 

C0.the BOM Meg fiotf, Tas Vite tite Bifecree Tpit Ak CMA the feria (lili MOA? 
/ yl Libing Yo edpeock ee é fen re va Vee 5p Or Hacthk ae Ly Yue nen S 

chs, wi Abadlty Fins of ho PRM Ct plipve. rei ta Bie ee ) Faas a7, ja) LAL. 

j ‘ Le “A ; Fe ae d 7 IS ca 

4i4 DIN ANLELE 7 CECH feed 4a CO). foe PEt de en LE ELLY, oan 164 ence; Ak PS ‘ ‘vadber an A ey Lieb Pass 

The fs van Le of L014, LEM A, Aerize. 7, lalesnd ys L ss ads q Kus [acd fel he Oa 

ee 7 
3) ayn3 

LPIA } Cag tt lian 2 GIOl LOMA IVEY, YR Ba! When, We ~d., Ved baa iteded Ot vat Ke Coe ae 

; 
top. ef ap A 

acne o ot Phel> DC Pi ee bed st chen tA oF Hh he VM AGIN Gs Hepes 
ad loije Nhe OIA ta im 

1K 7, faa 1M diy ie well kel 
VEG IRIS CX aon LORE MT, b eb tyes nr SL yeyan Fi beg) FLEA PE Gis ne 

Lin apes CVA. Cee De 5 Ft bez Legare, “bn pias fis “2 LZ : Yas Pee ices, DoE Oe &B That fee 

i ; y Ra cr BS 
hy oe 5 i aa aS I, otk tl QC Pcs 1 Wowie? fe, tA / eps -f1 Lear fe 34 ot Bee Atk if SOI, Vf alt ) 00? Ds @ A Gy, @ ee eter: ry - 

Co 
oy Bey ca Z Areas oes 

Db ies Veber) he y) fe if ps he ee Cs 1 ihe, Nyce of bie LOL AIA iw oe [1623S > ary ee fle Nee e~ me ys : Oy, 5 

A > 
"7 f oy fe 5 “ Pays Pe Oy 

Swe Ls UA Fhe p, Hei rad vee: fp The Ie. Pismo: 2a chins oui Lowe oe ey yz eg terie la CC ASL ery 

7. 
ES SLX tea Mb Vu yen Sy Ae 2% ye Quy Phe ted 79 Chin cenpeod «halagss nef 

by, Lia priate C47) OFA All Hee ofp 08 Dy L042 2 BAD 0) a ou a flcte, SNe Y/ “PG Leet we fa 

Bie Hr Pal oem ee * ha) Se, utd, a7 2 ee CUTE ‘9 pods fa GRRE AS) MOLP PLE Mth re Cue See Vo Bae 

AR Yi } Ap 

| oe ZC? 2 a cere ded abovs vy Libe £ Si 

f boda 

Oe ene (ene oy at Barn 

IUGR Lay PF My PY 2A olleg i Ma pee 72: ey 
yf 

Bey A Uf 

i Seana y TPA. ae Vy Niet 64 De 63 COLLOCA or YS) TE Peer 2a te WRENS 

“aes il Ws GL eae Ups Psy Cotswed te (23 Ay Whee ue Letpirge (a4, se bh “4 Lie vid Dud, 

ta) th. Ve tp L088 oP te 2A ise f hace : Mean GR aie Ga tad ont We oe) BO 

Ke LLG fo) 1g 8 : Hie a hen : SEAS ye oe Vie Ae VE a LlAs- Wis 1 i pee ion 

ye Seobgs a Oe dp. yh AK ena deh Webs 2.5 is fete vin Wel ] fll ge 

pg a! + (60 Let ae z fryer 

Jt 4s ; 
; =5 

TA71088. Be KF fy Vie ats. Perf to. ef) ey 777 ae. 3 : a Y Flee hd Ped Lee aia ip alee 
; 

Bae a 4s. 

fe 
pup s 

‘ . MLB] 772 oe Sith, eb: Loli yee zh Z hey Las Zed LEAL CE aa A? ; aT Sy (27 Kia: DRA ae Te Life ete pees 

Hite. Ave Ati titad. fur fj Piola ol ex Aywaled wy eh, Jl Ctx OT te. SF Yrs, fee e4) 

fi he rany Ainaaa wih: a ae BY fein os Lier. Gre A Viole wt: ta > You OMe ene an. rie a 

LO Ye (Panwse (04097) ie oer Cin a fer pe ferhels Det Pui eif, fren On if reer, ee MPa 

hee VOW, deed Hts Ar? ong ¢ seat) , ¥-g3 bh SEJo 21) MRS Tlie fen fart it 

Hud hfad ° GF fre Vik ae) Us Ses pin Ol WATTS {Ge 0 be jo diay ed G2. ih (hie ie Ho) ug = he + 

Gg, JER GVO cee tk Bb. ae feporat. mdi nel % Yt tes of Fl PLES PESTS te as we ee 

4, ee “srl ‘pt Prue. cbes Gftch) Fe stors Hcrn Ves fortlcé Mace “ hare Aud oe ey pak. 18 

Oe ELS ET LP CN ese Nee ee. 

th Need, dices OF v7 is Pretove 104 JOEL Lh fete: 



Pet ay eee in te sh ee ky wie! s hire ite a ete ea OD Ula mT colar ¥ “ty 

sy ovate vee pikes, hey os ee ae one LOGE on 
My eo cae the Gorn Leo = Zee ema 

7 fe.) D : : 

Lode th Le Ses oH 257, PAVE Weg ., FLL? Wilbanks, ‘o) (ie 

Hick ie) coming a v7 “7h ee TOUS. Mj rs, BB papa) fos 

ye fo SS jee O Tee Dis IR WON, oa Ae 
‘ 4 ee Ded Poralle. Airs @) dove h el Pnccom, acho, api te™ 

ch secon Tooele} « eT lave, Vi Vae orn So, eee iO, 
eile pi (1 Peale? BH VSS. pies G, Sts Hurfthe), tS 

as, oe om Hin HEE: “hgh Aes ye OF eas Pita arts i aot. 

cous itlonds: re ey eas fins ath pee ph 

J helocd Beer Hho ce We, Ay”, Le ie of GN aes Wee TREK yoa52.0 Mees es Yc ah AHS SG yy 4 ! 

: cy lores el fees Yetnray Letbrres Levicestat f fGen Fe 46 Oy ee Coe LRG ne 

1s Tas yeaa a MAGA cee ale OD Va ee Hep: enditde, } 72 Tod niiale! WOT: 1 AA hres Gril Ptah fr 

Ve ey ey fer Be eae LR AE yee ; aan li oes Ses An, , pee], Ce: TS, JG ) Cf hee” 

SCA. 
iJ 
a, 

os His oe His ae Pail. He pn ofa! oleeicnl | Deve, Bris ea ie p44. atl, cA Wh te reaie la tet A 
, 

ve i y 

GRHOM CUT, ; aS LoS gad ty ai La DV VSD Jens ae fis ei Fiecin Sina DEE le Lage wy Ai wI74alf Le LOM Cota tes se ee A 

Ueto When: Broact, BN a ye fe MOG ie. PY betes Sa F A ae PLEA, Ales ae LL. Fauld ff Ve 

fe 

a Gul ome & Chay Bid? Fail fers fe Sas ve eae eee AA haces hes Peel de aye 
he pone, z at feraad POL. Yrede iba d ip. Merewd, Was ee tenet A Te CPP ag | Late P2s ie: 

y ; / ‘a ; ; Y bt 

ae F Pye Bay ta GAL Se a fy YA; ae CHIE Fe QAI es os eae Ss Fae ROE a fi me Ko tb 1p sy Ee 5 A el PAA Den day aw ah Ee 
Les leas Fhe. Altry Aho 1) MEAN hs lined He ee vl ats oes hy ce Jes ka le bes Uy } We : . 

: ; st AAS: WED CLA NI) olRt, 

Je Veneers tele, Bie WATE Serie 4 he Maga Cae few 
ae he Weve ie ea oat as y : se % a ao 

tt Le (Fe ey hp LE PR eg CNG 7 
Wan eee ages eudente he capreiautes by pA eric ae ae Gee F ye i er 

4 a E : BN Ge SIA eb SR Te Phe ; 
Paid Tatas Weis GE, Bi DAY "ps AU LF WoT Ate wefer Lys Pee jivy GUL: Vie Ge t oy Lis) ais 

pao 2 es & oh bath, 
3 Pav Peis Yee Wei SPEC tay ACS DEANE OR. Ree, 

AG lores ey ES yee Vie Bays. Ox ay MeN ar Gj. ee of Us cee, 3 VM ACG Ee: Pie 
S$ ¢ if 

if Z ee Fhe G Fit eS ee yea: hy ye Fikan le ies ie “a Oe Loe i 

Bite ee dy, ME , a Po ot \ Leena ante toks 4" Pit SA SS AS Look Te fe Corea tty pee: \ ae 7 jg 4 z He 

F ee, Wee CH. wae 5 Stet chi 5 Pavh, ( ( Pies Face Ae) 1c Pra el lL. ef tag Ota oe a Keten 

2 YD, cy. bed Se “aad vad vo lee Cee me , lame ey Aas fee a SS SATE eas FIA YH 2 ie: z j ini: he 
y, (ath - w, Cyacty od ery, oA [Rue * ly eptingea Ht Pie PAD in es ce Bes Pex Byes ee ; 

49 tect Phew. Lea's ae eon he voy We ees, ede COP hep cred Tool ZL ten Manne : 

Leja ey, ig PLS Du Fe. Fi yh yea: , Ay ato So) Tepe i Pridaiads \ MAO ah A a ELE lit ae 

Ly A fea Pind’ Ze utp Pam the. fe Pale Lous Oeg cee os BO%i PT ie 

Mees. ae Rorrniv Grrr he Fad PALE od ek eee Bq ao yar Coys Vee Sat as ales Bee 

cee (le ae We: aeled whey (ge. as ea Os 5S Mie BRC ia, en hae ag. Ths Dete! ye 
z ae les) Pebbjler te OK Kae Del bale: Dabs, is é 

er he Gidea Gd Her. Keron de Ny, ae) Vs 74, Cited x ae 2207, wey fatrcth 

sof og pedal Ciapaed is Vee Gx che Baeurech ra ChQ4 Lead heed tbe Ve “as gy a ty & eee 

qe es ips sid, On Lanoihted <x ‘<Aead. pes yee dye ye fea Wie Ck eter Cae “fe BO Ce: se ce aoa 
; ee gad. 1 dn Dee lite in ite Les ponder Age Noten Heel, ee Be L We: den, 

Sey LERE Wren ire wae rH CL 2h Sapa Vom a Me TS ee Mars Mews S. aes 

Ades Sh ng iis 
i Boy oi oe) 777 $e Tee ¢ 

He OGL ee ous Pre pe. oe eens SHS ieee Co Oe 
yan, dh abe 7 Peat: wee Woe AEDS, Fiche eet julie’ Lc ee 

LAPP, ss ae ed. Ave ay Atgprhity gldts mm G SAS “aasd GR 7212, =“ ee 
s os > 

yD eta oe. fon pak AL LS Boe ee alot Kas Lets Doe Cer 3 

git ie oe belong AA Jeber'sepoa lose 
ve Bo Z Jolin ApSEN Se Coe Pay Shaky e ae PMs } aes Lye eRe, 

es le ee iD tyfriadg) fi ihe Ltr en eee 
Se: eee eoiehe BAY % pt 

ei a es 
g, erik 5 Ldrey, Bo cd FELLA / Diva. FLEAS 

a ee Binet 

Dyas 



Ales a; ; " ‘ fee Ny 

“py bk. > Ark Pe 2 nate Ls eh SEK, Y i) 7 soenn ise okt fs CME TA ee) Sy NS CON veh id bt ha Ltda, +3 

ae 5 . : Ete HISD id, Lop Net oot } 1; v AES (OC meee a ss 2 Leb ey : Ep Fe o v2 aud a: cave 

Steeya de Bua r& Tra ad BE OG gh EY less KY TAs CEES PBEM G whe fc a Ue pty Joce YOES Ls ces VEDA 

peo a Gale ely Aber BRERA DAE £ 2 LOT Aekeray bs Ma ack ee So hike Lt2 ote GELS, “tly os Leas 99 

ereascay Wl fp 0h Viyplitia. jpotan RMR 26 CVs Mary path ADL chs. GSP LeL Mekal: GR By gles Ab 
Vg ix th tevteher ~ JPFHEIA ; Ths SF AAR IG Ties fRL 

Ye Wireless; Uy, Dx (#2 Le (ee te : cK Lad jeer, , e LD ——- 

VAs as fea Ze) ay A ee Ora ie: ae Mel aye ee. ty we a7 (a feven ) : 

VAR GOR f Sibi Dh G AA Z, Bitar vit teat h DU LEG Lael, TY WAU RE Tee: Tas vid Va, Sfp UA a A 

74 

4 7 /. f 4 x 

CL 2 SLM OCU TALE GEA POLE Map fs A 
i 

4 ¥ py Lr } 
POD AK EAL BoA LAID OAG LEO Gy. ; ; 7 } 

} ae, ‘ LY , ye, fy 
Vie? VAR Ee ahaa COQ I Fee FOB LY 4 leeite, 

Gti Bho wAPoly 2 ee Gen, Mabank Jf TF hh 72% ny The fe 5 7 2ee. Ffte Zoe, Vi Yiiccl Pr Cte ernie 

» Lees i) Hd We By ee Letts Le, DrUlodin y Ma iy fot ~ zee ; Cae fhe 7. oy a soo y 2 Hh 

Ge } } 
ke f $ so é Z f. 2 y 7 y, ab 

‘ ‘i hd Maras Gat ie. <n eine y aa ia 2s Me wee Aye 5 4 gf Be Ze los th Gy Mule 
fs 9, A, phy Poy LS La pack Why ee We fe 3 ey 

 eirntses pomreste Se hoe, (ea VA ; GF. ‘3 

Yrtre tes es) LUE, Vbee LOE Ry ZOU Lao. A 7 
4 & “7 PT yy A Teg pO. ps as 17% AES ae Lele, ; Aone ‘eile oan Z ices ar 

fg Nhe ry ied Aol ak ay A Yt ore ess Hes ODM 1ATk, Gs {f ; YE SL 5 RR Z 5. Xi LL a 

: Ke CLE a) One VERS Lee, Peat ben a7 ay ow. Pes Je be Ley, y FVM Pi tay aA ets! EY ire Vip waa 

f: / xi TG, Jil tee CFL PEA / te he IIUAL 7 Op) 21724, 4 GLE at Fy el y Wy (Th Th. Affe ete LOY (Ae) yr 9K 

i < re fh. Whe VEX Ve» PR pid tA (Bid Pe eZ: Aa, aL. deen on; HI PRawW A tees ee “tel Lele é Ax Rove 

a Ye AOC ee (Pipe / Ue wr, If parish My TRE Cn f ene Le Pies ig Lead fi Hii Cf be 

fF he Zt2% a GAA FULLY 4 

. Hs F 4 é , a \ YIA2 2 
SNe MOU Ce es FFIEC FTL LU ue LID, 4 ted y kee STF, Ly a OLsite Vet Le 07433 dar 4 AA Az 

; / VA Z ; MY 2 y > wy 

w ALA jlpeerd <3 FA crn he Yaseen aS Vie Wi BED ete VELA : Di as jo Bhs 

{ f f , /. / ee: ait 
‘Exe e / wis oy ; fon . Prinetey / f EG fa Vena fie batt SS Ly AA of, PA eli Pty) 2674 CAR Ly was WAL. Ali liriry 4 eh, CF we Ett e S 

‘ + ; f ‘ < i f. fi G 2. f 2 ; 
/ A. Sf E #: ey, rf of ) bates, oT. YAS J). fy a y Bones : ot ETO AY. Lapvpinct Cote, Bafits , Pi iicrziy Zeer Litt po 3 fn 2/ ho Cla Nae (2. Ft LaF 0 Vb 

- f j / 
e 7. 7. ; PINS fo pp Vf » 3 ' / Z if. 

PECTIC Gi degttn PUR LM My 6 AMD OP MON Cet ee? CLA} Cad Tq. putirig Via. Pltce ht VEO FT Te 
Wi j ‘ j ba ‘ : 

+ A - Z é - ¢ so ; ; / 9. pee far PP / aLife Y oY, Bias is 
WG es ES ne Ne a ee Fite r< tren. CU ft ta ERM ANS, fb Utes, A tf Vecel ih Uy Lift Ue be. EX LY: 7] 
‘ VANE RE A : Ai fg : If. {7 /, Lp hin is 
4 Vie ISSR A> c Bev Aeros } pee (fiteke, po ited fet 4 } CMT Clay (7 p 7 FUG my, Ya) 

Sei 7 ie 3 s ¥ 4 f 
) eee i / bey : , 9 aR /. 6 bh , : 4. Lig wal Y , £5 
j Wee. iii IV FAAS GA OSORAM DAA LCA LAL Li SG TU GACAG ay Ltt Gh iF COMAPI 7 a fAgtiten tk yf PAL = 

OL Tee ; ik et J 45 3) 4ne4 Lk Lp Us ee a5 Le srfha Willove? Begs: Zer7 

: 12 en cae Z i Po ope bh 6 ve by 

/ Z Ay i j a @ WY 
219 tt EF 

oe Abd Fe Cod Jad Gey ghee ned ple os LA. oe Cy pk 

ie 4, c cuge 70U ae oe oo. 

UES Sy) Ca cf. pW ey Be Udebe 

wrth i Poke frat Ve Gib de | ke) yan V jr a 

5 fern. Crd LITE Cfo tor aches oe ee: ) 

WI. epee bt G
US Ws a oe Ve PUI a3 oe Ritan~ oO 

ie Bo a bots Pig os. TUG, LEO WA Ve ex Jule ay 

c ey 7 Gy Ll uct le 1 bg na Z, ar ep ki £¢_- FE a a Ove 

ee Lins by Hh ths fost Tage Shih LHL or fie Ao fowl 

ee CLA Ar ¢ ae oo Vi, ove Ae? ane) CSL 7~ ON 

= ; Piha fe arnther, ae fhuulel be tend Seba rf, 

LET UY Lp. SAL LM? ave oe bi das hden 

th a=,bucv of Hor Ud porn a peliffe Lhghe 
ty ety Grane Gok Oey CAO S DES. 6 ih. kom bp 

prec lo Ge Cadena Gems Jb BE a af Vine 
3 ee PL bie ten tiny | coll A “u Ney. Carunsiell hee, fee 

witt 4b horade Se 4 One + Oe Lg 
ete ye eae Mees 



/ 

/ 

f y ; i 

yj! Viz yy LEAH Dp ROB Xl) r 

/ G, tr : (Mala) é 

f f 
EE iy 

FOSSIL PLANTS. 403 

PECOPTERIS ELEGANS, Germ. .¢- 7 © 

Polypodites elegans, Gopp., Syst-, p. 344. 

Pl XY, fig. 10. 

We have in abundance, in the concretions of Mazon creek, specimens which 

agree in every point with the figures and description of this species. Pin- 

nz, bearing linear leaflets, entire on the borders, round at the top, marked 

by medial nerves from which branch in an acute angle simple veins, ascending 

straight to the borders, or sometimes slightly curving upwards. But the 

characters here indicated are so variable and passing by such inappreciable 

transitions to those of the true Pecopteris unita, Bregt., that after the examina- 

tion of many hundred specimens, it is impossible to point out a single trait 

which could be described as distinctive of one of these species. I therefore 

consider this Pecopteris elegans, Germ., as a variety of Pecopteris unita, Bret. 
GU, Main ty 4 2 4 

PECOPTERIS ASPIDIOIDES, Bret., Veg. foss., p. 311. 
rs 

Pl. 112, fig 2. 

Found at Mazon creek ; rare; seen only in two specimens. 

PECOPTERIS ABBREVIATA, Brgt., Veg. foss., p. 337. 0 

Pl. 115, fig. 1 to 4. 

Numerous and very fine specimens in coneretions from Mazon creek are 

referable to this species, rather by the figures given of it by Geinitz in his 

Versteinerimgen, than to those of Brongniart. The secondary pinnz are short, 

all equal, the veins and veinlets much inflated, the pinnules more generally 

disconnected f. c. f. It isaltogether a different species from Pecopteris Miltont 

Brgt., to which the German author unites it as a variety, at least, if we con- 

sider our American specimens identical, which, however, may represent a new 

species. a 

WY agit Yy 
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J PECOPTERIS DENTATA, Bret. ¢) (/..//,.. fh) DP. Mol" UTR 
Daye. el aneh 

Veg. foss., p. 386, pl. 124. Jo Cardd, Pay . 

A fine species found in large specimens in the shales of the coal at Morris, 

and also in the concretions of Mazon ercek. 

PECOPTERIS FLAVICANS? Presl. 

Sphenopteris flavicans? Presl. 27 1/6) 17 296 (MCL. 1), 
Bx y } 

Sternb., Vers., vol. ii, p. 127. PI. xxxviii, fig. 1, a, 6, ¢. Fi 

From Mazon creek also, and in concretions, we have obtained a number of 

specimens of a species which appears closely related to this species, if it is not 

identical with it. They represent parts of fronds or pinn, bipinnately divi- 

ded; primary divisions alternate, open, straight or slightly flexuous, linear, 

bearing alternate, oblong. short, obtuse pinnules, connate at their base, slightly 

decurrent, with a decurrent medial nerve; alternately branehipg in simple 

veins, two or three on each side, turning inwards in ascending or straight to 

the border. The fruit dots are marked in a double row near the borders of 

the leaflets, apparently placed upon the veins. The main rachis and its divi- 

sions are deep and grooved. But for the position of the sort and of the thick 

epidermis of its leaflets, this species could be referred to Oligocarpia Gutbierd, 

Gopp., the disposition of the deeply marked veins and the form of the pinnules 

being alike. As this Peeopteris flavicans is not mentioned by any recent au- 

thor, not even by Unger, and as it is known only by the short description and 

the incomplete figures given of it by Sternberg, our species is referred to it 

with doubt. 

PECOPTERIS CH@ROPHYLLOIDES, Brgt. J 

It is remarked, vol. 2, p. 443 of this Report, that this species was still un- 

certain, having been found only in incomplete specimens. It has been ob- 

tained since from the roof shales at Colchester in large and good specimens. 

Except Pecopteris Cistii, Brgt., P. velutina, Lesqx., P. Newberryi, Lesqx., all 

the species of Pecopteris enumerated in the 2d yol., haye been since found in 

Illinois. 
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FOSSIL PLANTS. A405 

Genus STAPHYLOPTERIS. 

Presl. in Sternb. Vers., ii, p. 174. 

Count Sternberg, in his Versuch, loc. cit., defines this genus merely as: ¢n- 

florescence or fructified panicles of ferns, analogous to those of Botrychium or 

Aneturte. 

The only species described by the author as the type of his genus: Staphy- 

lopteris polybotrya, from the Tertiary of Europe, represents a small group of 

round sporanges. In our American species here described, these sori have 

various forms. But it is convenient to consider them under the same generi¢ 

name, till their relation to sterile fronds, or their true generic affinity can be 

ascertained. ‘To this genus, therefore, I refer all agglomerations of sporanges 

of various forms, either borne upon separate plants, or upon separate segments 

of a plant, like those of our species of Botrychium, without visible remains of 

leaves, or whose connection to frond-bearing leaves can not be traced, and is 

unknown. 

No species referable to this genus has been found as yet in the Carboniferous 

strata of Hurope, a fact which led Paleeontologists to suppose that ferns bear- 

ing fruits in separate panicles did not exist at the time of that formation. 

From our Coal Measures, we have previously obtained only Staphylopteris stel- 

lata, Lesqx., Arks. Geol. Rept., vol. ii, p. 309, pl. 2, fig. 2 and 3, from the 

Sub-Conglomerate coal of Arkansas. The discovery and publication of the 

following species is, therefore, a valuable contribution to the fossil flora of the 

coal. 

STAPHYLOPTERIS WORTHENI, Sp. nov. 

Pl. xiv, fig. 1 and 2. 

Fronp bi-pinnate, ovate lanceolate in outline ; pinnee linear, 

sradually tapering to an obtuse point, short, one inch long 

near the base of the frond, scarcely half an inch near the top 

perpendicular to the main rachis; pinnules alternate triangu- 

lar, formed of an agglomeration of three or five sor7 apparently 

attached to a main pedicel, but without trace of leayes. The | 

main rachis of this fruiting segment of a fern is proportionally : 

thick, three lines at its base, finely irregularly striate, the 

branches or pinnze appearing attached rather upon it or 
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around it than along its borders; the rachis of the braaches 

is also thick, smooth, and on both sides of it are attached the 

groups of sori, three to five in number, in a kind of pyramidal 

position, with a thick short pedicel in the middle. The sori, 

when unopened, are round, marked on the flattened surface by 

four or five lines diverging from the center to the circumfer- 

ence. Fig. 2a. When opened the sporanges appear placed 

like the rays of a star around a central point. These spo- 

ranges, oval, elongated or gradually enlarged outwards from 

the narrow point of attachment, deeply concave, finely striate 

within, are all turned to the same side, viz: the point down- 

wards and the branches tending obliquely upwards; in that 

way the upper sor? of the pinne have the point towards the 

rachis, while in the lower ones it is turned from it: see fig. 2, 

enlarged twice, and fig. 26, enlarged four times. The spo- 

ranges are deeply marked or excavated in the stone, which is 

still more deeply penetrated by the point, and this point appears, 

as said above, to have been attached to a common pedicel by 

filaments now destroyed. 

Found in a concretion from Mazon creek; discovered by Mr. M.S. Hall. 

STAPHYLOPTERIS ASTEROIDES, Sp. nov. 

Pl. xiv, fig. 6 to mt 7 

Fronp tripinnate, with straight alternate branches; primary 

pinne lanceolate pointed or tapering to a point from an en- 

larged base; secondary divisions alternate linear, merely formed 

of narrow, filiform, obliquely straight branches or common 

pedicels, bearing groups of sporanges pinnately attached to 

them in pairs and opposite; sori round at first and before 

maturity, opening at maturity in five lanceolate-pointed lacin- 

iz around a central round point, and forming a star (fig. 7 and 

7 6 enlarged). | 

This fruiting species is still more remarkable than the former. Groups of 

sort resembling round dots, fig. 8, are seen on the same piece of shale, but on 
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the reverse. They apparently belong to the same species, and seem to have 

been detached before maturity from their pedicels, whose remains are still 

marked by dark lines, fig. 8, fig. 9, enlarged twice, and fig. 10, enlarged about 

ten times. In this last figure dark but absolute lines are seen, apparently show- 

ing the suture of walls. In the pinnately divided part of the frond, fig. 6, ali 

the sori are opened, and their envelope is still attached to short pedicels, appa- 

rently placed opposite to each other. The details of the form of the sporanges 

are easily recognized, but those of their ramifications, or the point and mode of 

attachment of the sori are rendered indistinct by the superposition of the groups 

of sporanges. ‘The specimen is on shale from Morris, and was contributed by 

Mr. Jos. Even.  )rohabl, ywile: | 
! f wal 1? 

IMA } i J Aj UL 

Pay ¢& 

STAPHYLOPTERIS SAGITTATUS, Sp. nov. 
é 

Pl. xiv, fig. 3 to 5. dee p LrG 2. 

Tuts species has a bi-pinnate frond, as seen on a specimen 

trom the shales of the coal at Morris, too large to be figured. 

The divisions are alternate ; the thick secondary rachis is de- 

current on the main stem, which is also broad and smooth. 

The double celled sporanges are linear, attached by their backs, 

and pressed against each other in horizontal rows. The en- 

larged pedicel of the sporange cells is, before maturity, appa- 

rently at least, folded in the middle, and both rows of spo- 

ranges are joined together by their back, forming in that state 

slightly scythe-shaped cylinders, obtuse at both ends, attached 

to the pedicel by a dorsal membrane, and marked wall around 

by the ring-like outlines of sporanges (fig. 3a). More gener- 

ally the sporange-cells are open side by side on each side of the 

dorsal support, and the sporanges appear then in two convex 

rows, fig. 4 and 5. In some specimens on concretions from 

Mazon creek, where small branches of this remarkable species 

are finely preserved, the sort or sporange bearing cells are deep- 

ly intmersed in the stone, generally leaving around them an 

empty space, as seen in fig, 36 and 3c; they are thus isolated 

and their form is easily ascertained. No traces of leaflets 

have been seen in connection with this species, which has as 

yet been obtained only from Morris and from Mazon creek. 
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_ Gaus SPHENOPTERIS, Bret., Ill. Geol. Rep., vol. ii, p. 435. 

} SPHENOPTERIS SCABERRIMA, Sp. nov. ~. 7 ~ 

Pl. xv, fig. 1 and 2. 

‘¢ Fronp tripinnate, primary pinne lanceolate, curved down- 

wards, flexuous; secondary divisions perpendicular to the verru- 

cose, broad, round rachis, linear lanceolate pointed, one to two 

inches long, distinct and somewhat distant alternate; pinnules 

lanceolate acute, gradually diminishing to the point, distinct 

~ to the base, horizontal, irregularly cut on the borders or entire 

with borders irregularly expanding and undulating by crushed 

groups of sporanges or of scales; surface rugose, marked by 

_ round small convex points resembling small dots, produced by 

/ groups of sporanges placed on the lower surface. All the 

plant, even the thick, primary rachis, is covered with verrucose 

points, evidently indicating the base of scales, or hairs, with 

which the plant was covered, and which are still indistinctly 

seen on some part of the secondary branches. The frond of 

this species was evidently a large one, the pinne being more 

than six inches long. 

The whole appearance of the plant is like that of some species of Chetlan- 

thes of our time, especially of Chetlanthes vestita, Schwarz. The species should 

therefore be classed in the genus Chetlantites, Gopp. Nevertheless, the group 

of sori appears to cover the whole under surface of the leaflets, a position 

which is not similar to that of the sor’ of a Chedlanthes. On shales from 

Morris. 

SPHENOPTERIS GRACILIS, Bret. 

Pl. xv, fig. 3 to 6. 

Fronp bi or tripinnate; primary pinne or fronds triangular 

in outhne, taper-pointed, slender; secondary pinne linear 

lanceolate, alternate and distant, open, curved upwards, flexu- 
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ous, bearing alternate divisions, cordate, lanceolate in outline, 

deeply cut on each side in three to five irregular obtuse or 

pointed lobes, as seen in fig. 4, 5, 6, enlarged; medial vein 

somewhat inflated like its pmnate divisions, which branch 

once or twice to the borders, according to the size of the lobes. 

The surface of the leaflets is quite smooth. By its slender, half round secon- 

dary and tertiary rachis, and the general form of the pinnz and of the divi- 

sions, our species agrees well enough with that published by Brongniart, Veg- 

Foss., p. 197, pl. 154, fig. 2. But the author describes and figures the lobes of 

the pinnules as being more regular, longer, regularly tridentate at the point, 

while those of our specimens are always either more or less irregularly cut, or 

entire, and also either pointed or obtuse. The difference in the form and size 

of the lobes of the pinnules of the same pinnz, indicate for this species, as 

seen from our fig. 4, 5 and 6, a great disposition to vary, and the more essential 

characters being identical, 1 can but consider the American specimens as repre- 

senting the same species as that of Prof. Brongniart. 

It is found in fine large specimens on the shales over the coal at Morris. 

f Y 4 

“fh Sf © barre 4 Lex f. hy Cy 

SPHENOPTERIS MIXTA, Schp. Pal. Veg., p. 382. 
VLG lena: PTAA ir ie vie 

Wey DeUA Ts VE, Lio Vp, GL ft 

tim _ Sphenopteris sinuosa Lesqx, med. 

Pl. xv, fig. 7 and 8. 

This species is the same which, from incomplete specimens, was in the second 

volume of this Report, page 435, considered as doubtfully referable to Sphenop- 

teris rigida, Brgt. It hasa tripinnate or polypinnate frond, the specimens being 

covered with numerous secondary pinnee, of which one only is figured here. Pin- 

nz branching at a right angle from a broad winged smooth rachis, bearing alter- 

nate lanceolate secondary divisions, with a half round comparatively broad and 

regularly sinuous rachis. The pinnules obliquely attached upon each of its con- 

vex flexures are oval, lanceolate pointed, regularly divided on each side into three 

to five half round lobes. The medial vein which, like its divisions, is thin and 

somewhat obscure, alternately branches into each lobe of the pinnules, the 

branches forking above the middle. The epidermis is thick, the surface con- 

vex and somewhat rough. This species appears essentially distinct from Sphe- 

notopteris rigida, Brgt., by its broad winged rachis, the form of the pinnules 

and of their divisions, the slightly rough surface, etc.; nevertheless there may 

—52 
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be some error of description or of illustration of the Kuropean species, which 

is marked as having its surface entirely smooth, while the figure shows it coy- 

ered with points or rugose. 

Abundant in the shales of the coal at Morris. 

SPHENOPTERIS TRIFOLIATA, Brgt. Veg. Foss., p. 202. 

Pl. 53, fig. 8. 

In the shales of Colchester ; found by Prof. A. H. Worthen. 

SPHENOPTERIS ELEGANS, Bret. Veg. Foss., p. 172. 

Pl. 58, fig. 1 and 2. 

Wea inecaet tye : 
Two fine specimens of tiis\specias have been obtained from the concretions 

of Mazon creek; by Mr. M. S/Hall. 

Genus HYMENOPHYLUITES, Gopp and auct. Ill. Geol. 

Rep., vol. 11, p. 436. . 

In preserving this genus, with its characters too vaguely defined as it is in 

vol. 2 of this Report, p. 436, it would be advisable to subdivide it as follows: 

§ 1. Hymenophyllites proper, containing species with a generally membra- 

naceous delicate frond, pinnately divided, the primary divisions alternate or 

dichotomous, decurrent on the rachis and ultimate lobes linear obtuse, either 

simple alternate or irregularly divided ; nerves percurrent pinnately branching, 

ascending, simple in each lobe. This section contains Hymenophyllites and 

Trichomanites, Gopp. 

§ 2. Aphlebia, including species with fronds of various sizes and forms, gen- 

erally with a broad rachis and more or less irregularly divided, the divisions 

rather dichotomous or pinnatifid, entire or variously laciniate lobed, the lobes 

sometimes enlarged and recurved ; veins parallel and numerous from the base 

of the fronds, dividing in fascicles from the rachis in each primary division, 

and passing by subdividing, as simple veinlets to the point of each lobe. To 

this section are referable the genera Aphlebia, Schizopteris, Rhodea, Pachy- 

phyllum, ete. auct.* 

*W. P. Shimper, in Pal. Veg., makes for this section a new genus, Rhacophyllum. 

Sanh ne Bt a 
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§ 3. Schizopteris proper, to which belong the species with a frond generally 

laciniate, or cut in linear erect or curved divisions, sometimes enlarged at the 

top, marked with thin parallel veins ascending from the base of the frond to 

the top of the lobes without branching, being split in fascicles with the divi- 

sions. To this section belong merely the genus Schizopteris, as characterized 

by Prof. Brongniart for his Schizopteris anomala. 

Tt is difficult to separate these sections in genera by reliable and permanent 

characters. Some ofthe species which are consideredas Schizopterts by authors, 

as Schizopterts adnascens, Lil..and Hutt, for example, have the nervation and a 

mode of division of their fronds similar to those of some Hymenophyllites, while 

species referable to this last genus have, with a regular mode of division a nerva- 

tion by disconnected fascicles of veins, like species of Aphlebia and Schizopteris. 

This is the case with our Hymenophyllites splendens. The plants of the two 

last divisions are little known, their apparently soft tissue having often been 

destroyed by maceration. [ have described and figured here some remarkable 

forms, especially from the concretions of Mazon creek, whose study may throw 

some light upon the nature and conformation of these singular vegetables. 

§ 1. HymenopHy ites (proper). 

HYMENOPHYLLITES ALATUS, Bret. 

Veg. foss., p. 180, Pl. 48, fig. 4. 

This species is mentioned in the Ill. Geol. Rep., vol. ii, p. 437, as present- 

ing some characters at variance with the European one. (Good specimens of 

it from the concretions of Mazon creek, show it to be identical. 

HYMENOPHYLLITES TRIDACTYLITES, Bret. 

Veg. foss., p. 181, Pl. 50. 

Good specimens of this fine species have been lately procured from the roof 

shales of the coal at Morris, by Mr. S. S. Strong. 

HIYMENOPHYLLITES TRICHOMANOIDES, Bret. (AI: 

Veg. foss, p. 182, Pl. 48, fig. 8. ec 

A smal specimen from the same place as the former. 

AN 
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HYMENOPHYLLITES MYRIOPHYLLUM, Bret. 

Veg. foss., p. 184, PI. 55, fig. 2 

The straight, strong main rachis and its branches, like the form and divisions 

of the leaflets, entirely agree with the author’s description and ficures of this 

species. Some of the terminal divisions of the pinnules appear on our speci- 

men as slightly inflated at the point. It is not possible to see whether this 

swelling is caused by fructification, or by the remains of some part of the half 

destroyed epidermis. 

Roof shales of the coal at Morris, contributed by Mr. S. S. Strong. 

HYMENOPHYLLITES SCHLOTHEIMIL, Bret. 

Veg., foss., p. 193, PI. 51. 

This species should be placed in its natural order after Hymenophyllites tri- 

dactylites, Brgt., but our specimen, a very fine one, is described here from the 

remarkable likeness of its divisions when deprived of their epidermis, with the 

former species. Hxcept a few entire leaflets which have preserved their inte- 

gral form, the whole specimen represents merely the veins and their divisions, 

without any substance of the leaflets attached to them; in that state, the spe- 

cies could easily be confounded with the former or considered as a new one. 

From the same place as the former, and due also to the successful researches 

of Mr. 8. S. Strong. 

HyYMENOPHYLLITES DELICATULUS, Brgt. “fe0= 25 7 © 

Veg. foss., p. 185, PI. 58, fig. 4. 

This species, also from the shales of Morris, could be admitted, by some of 

its parts deprived of their epidermis, as identical with that of the same name 

of Sternberg, which has been considered as a Cheilanthes by Goppert. The 

thin membranaceous substance of the pinnules in our Hymenophyllites, is gen. 

erally partly or totally effaced by maceration. 
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HYMENOPHYLLITES TENUIFOLIUS, Bret. 

Veg. foss., p. 190, PI. 48, fig. 1. 

Well characterized by its straight broad rachis, the position of the pinnules, 

the narrow lobes, etc. The epidermis is also partly destroyed. 

Roof shales at Morris ; a small specimen. 

All the foregoing species of Hymenophyllites are described as Sphenopteris 

by the author. 

HYMENOPHYLLITES SPLENDENS, Sp. nov. 

Pl. xix, fig. 2a and 26. 

Fronp tripinnatifid ; primary pinne ata right angle to the 

flattened main rachis, broadly lanceolate in outline;  sec- 

ondary pinnez alternate, narrowly ovate-lanceolate, oblique 

decurrent on the flexuous alate rachis, alternately two or 

three lobed on each side, the lobes divided in two or three 

lanceolate, somewhat obtuse teeth. Veins in fascicles from 

the base of the secondary pinne, separating in each lobe, one 

of the divisions ascending to the point. 

The surface of the whole plant is polished shining, of a reddish brown coior. 

This species resembles the variety of H. furcatus, Brgt , called H. membranace- 

ous, by Gutbier, which is common enough in Pennsylvania, especially in the 

upper part of the sandstone at Pottsville and Mauch Chunk. It differs, how- 

ever, essentially, by the thick substance of the leaves which easily separates 

from the stone, by much thicker veins, merely approached in fascicles but not 

united at the base of the secondary pinne, which are longer, narrower, more 

equally and pinnately divided in lanceolate pointed teeth. 

This species appears intermediate between H. furcatus, Brgt., and H. stipu- 

latus, Gutb. 

Abundant in the roof shales of the coal at Colchester and Morris. 
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HYMENOPHYLLITES INFLATUS, Sp. nov. 

Pl. xvi, fig. 6. 

A tripinnately divided part of a frond, with primary divi- 

sions broadly oval in outline pinnately cut into alternate ob- 

ovate obtuse inflated lobes, either simple or parted again in 

short obtuse divisions; nervation obsolete, the veins appar- 

ently branching in each division of the leaves, and simple. 

This species is intermediate between the two sections of Hymenophyllites, 

having the mode and regularity of division of the first, the thick inflated leaflets 

without distinct nervation, like some species of the second. It is distantly re- 

lated to Sphenopteris Rutefolia, Gutb., Verst., p. 42, pl. x, fig. 10 and 11, from 

which it differs by the form of its more elongated, narrow, inflated pinnules, 

by the obsolete nervation, etc. 

From the roof shales of the main coal, Duquoin. 

The specimen is a large piece of shale covered with fragments of the plant, 
) none larger than the one figured. “0 ) so. ss) nn ol VAI 

§ 2. APHLEBIA. 

i /. oa HYMENOPHYLLITES ADNASCENS, LI. and Hutt. 

The two specimens figured, pl. xvi, fig. 7 and 8, from the roof shales of the 

coal at Morris, exactly represent the species of Lindley, as it is figured and de- 

i scribed by Geinitz, in his Versteinerungen, p. 20, pl. xxv, fig. 7 to 9. But TI 

~ cannot recognize an identity between the plants represented in these figures. The 

one, fig. 8, of ours, has the lower divisions short lanceolate obtuse, irregular 

in their directions, with thin parallel veinlets, and the upper ones narrower, 

curved, marked also by thin parallel veins branching into each lobe; while 

the other, fig. 7, has dichotomous or forking, linear, narrow branches, without 

trace of veins or veinlets. The first of these forms agrees with the description 

and figures given by Lindley, vol. 2, p. 58, pl. C and CI, who compares the 

plant to some Lygodium or Hymenophyllum, but I am disposed to consider the 

other as a peculiar species. Our fragments are nevertheless too small to allow 

a precise and satisfactory description. Prof. Lindley considers his species as 

a climbing fern, twisted round the stem of a frond of Sphenopteris crenata, to 

af 
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which it is evidently attached, while Prof. Geinitz thinks that it is fixed in 

small bundles to the stem, likea parasitic plant. The State Cabinet at Spring- 

field possesses specimens of a large fern whose stem, like that described by 

Lindley, is bordered by bundles of leaves of the same Hymenophyllites. The 

specimen is obscure, and it is not possible to decide how they are attached to it. 

HYMENOPHYLLITES LACTUCA, Gutb. 14)/1" ¢ 

This species is more rarely found in our Coal Measures than its near rela- 

tive, H. Clarkit, Lesqx, The State Cabinet has a very fine specimen of it in 

a concretion from Mazon creek. It is distinguished from H. Clarkii by its 

broad enlarged fronds and narrow laciniz. These fronds or rather pinnee, on 

one side of the rachis, which are only visible in part, appear placed in a row;: 

like the alternate divisions of a fern. As the epidermis of some of these pin- 

nee is destroyed by maceration, the veins and veinlets are distinct, and are seen 

passing in bundles from the rachis, separating more and more in curving into 

each division, to end by a simple veinlet, ascending to the point of the acute 

ultimate lobes. 

HYMENOPHYLLITES ARBORESCENS, Sp. nov. 

Pl. xvii, fig.1 . 

Srem long, (the specimen, though broken, shows more than 

one foot of it,) straight, about one inch broad at its lower end, 

two-thirds of an inch at its upper part, marked in its length 

by obscure lines apparently formed by bundles of veimlets and 

alternately divided in thick oblique branches, more or less 

regularly and deeply lobate ; lobes alternate, simple and linear 

elongated, or bi-trifid, of various lengths and obtusely pointed. 

The divisions of this plant are rather dichotomous, like those of species of 

Lycopodiacea, than pinnatifid like those of ferns. They are merely a continu- 

ation of a main axis thrown out in various directions. The substance appears 

to have been a compound of cellular soft tissue, intermingled with bundles of 

continuous vessels, forming veins or veinlets, and, by mere separation, ascend- 

ing to the last divisions of the frond. There is no trace of branching of veins, 
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but merely of divisions of fascicles of vascular tissue. The species, in its gen- 

eral form, resembles Schizopteris pachyrachis, a species of the Keuper. 

Found at Morris on a large piece of shale, and kindly presented by Mr. Jos. 

Even. 

HYMENOPHYLLITES CLARKU, Lesqx. / 4/4)” 

Pl. xvi, fig. 1 and 2. 

The description of this species is given in vol. ii of this Report, p. 438, pl. 

xxxix, fig. 7, from asmall specimen. It is abundantly found in the conere- 

tions of Mazon creek, and, though very variable, preserves the characters 

which separate it from H. Gutbierianus, Gein., viz: its broad, round, or very 

obtuse divisions, and the great thickness of the leaves, which were evidently 

hard and coriaceous; for they are not flattened on the stone as in H. G'utbieri- 

anus, but enter it, and mark on it a deep impression, as a hard body only can 

do. Of the two remarkable specimens figured here, the first appears to repre- 

sent a plant with a long twisted or climbing stem. ‘The principal axis is round, 

grooved, and has its surface roughened, and marked with points or scars, as if 

it had been covered by hairs or scales, As the stem of the second specimen, 

which seems to represent a young plant evidently of the same species, is 

smooth, these points may be the scars of rootlets or suckers, serving as adhe- 

sive agents to help the climbing process. The young plant, fig. 2, has a short 

stem already curved or twisting, and at its base, some filaments resembling 

rootlets. It would, therefore, be rational to conclude, from these specimens, 

that the plants which they represent were attached to the ground or to some 

soft substance, like decayed wood, by rootlets, but were at the same time 

climbing plants. This would explain the position of H. adnascens upon the 

broad rachis of some ferns. 

HYMENOPHYLLITES GUTBIERIANUS, Ung. Gen. ang Spec., p. 132. 

“The true species, as figured by Geinitz, is in tie State Cabinet, in speci- 

mens from Colchester, found by Prof. A. H. Worthen. 
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HYMENOPHYLLITES THALLYFORMIS, Sp. nov. 

Pl. xvi, fig. 3 to 5. e 

The specimen here figured, represents only part of a frond, 

which, in its whole, appears to have been large and round- 

ish in outline, with undulate borders and undulate rugose 

hairy surface. From the emarginate border of the frond, pro- 

trude cylindrical branches, either erect or creeping, whose 

“form ‘is totally different from that of the frond. These 
branches, half an inch thick, are covered with ob-lanceolate, 

obtuse scales or leaves, narrowly striate, as marked, fig. 4, en- 

larging upwards and closely imbricate. As the scales are 

mostly crushed upon each other, it is not possible to see if these 

stems are fruit-bearing, like the branches of a Lycopodium, or 

are merely the base of the stems of some fronds of ferns, and 

thus only a different representation of the same organs of the 

plant. The specimen is good, the various parts of the plant 

are distinct, and the connection between the branches and the 

frond is evident. 

This kind of development may be compared to that of the Marchantiacex and 

of the Lycopodiacex with the fronds of the first, and the fruiting-stem of the 

last family of plants. I suppose that the fragment, represented fig. 5, belongs 

to the same species. It is apparently the plant in the first development of its 

frond. ‘The specimen, fig. 5, is in a concretion from Morris; the other is on 

shale from Colchester. The same species has been found also on the shales 

from Morris. 

HFIYMENOPHYLLITES STRONGII, Sp. nov. 

Pl. xviii, fig. 1. 

Stem half an inch broad, erect, undulately veined or stri- 

ate in its length, bearing alternate leaves? covered with long 

thick hairs or scales, diverging all around. It is not possible 

—53 
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418 PALAONTOLOGY OF ILLINOIS. 

to see the form of the leaves or divisions, which may be merely 

part of branches. On the left part of the specimen the stem 

is smooth and has the appearance of a stem of some species 

of Hymenophyllites of this section; on the other side, which 

is unhappily broken, the borders are fringed with long straight 

hairs, appearing to come out from another part of the stem. 

From this it is hardly possible tc decide if the specimen repre- 

sents a true Hymenophyllites or merely some disconnected part 

of a Lycopodiaczeous plant. 

In a concretion from Mazon creek, collected by Mr. S. S. Strong. 

* 

§$ 3. SCHIZOPTERIS. 
/ / 

HyYMENOPHYLLITES MoLLIS, Sp. nov. /?4/ ‘ 

P}. xviii, fig. 2 to 6. 

LEAVES or fronds formed of groups of thin filaments, emerg- 

Ing from a common support, apparently parasitic, enlarging 

in growing up or by grouping together, and by compression 

taking various forms; the laciniz or filaments are generally 
united together without distinct nervation. 

This is still one of those singular plants of the coal epoch which bafiles every 

attempt at analysis, when onc is trying to compare them with representatives 

of our existing vegetation. This kind of vegetable is doubtfully referable to 

this section of this genus. Fig. 2 represents a kind of tubercle, resembling a 

piece of decayed wood, with traces of an axis in its middle and irregular cavi- 

ties, bordered all around by a short fringe of these filaments which appear as 

growing out of it in an incipient state of vegetation. These filaments repre- 

sented separately, fig. 3, are like linear, thin, short, obtuse laciniz, united 

together and without nerves, or with thin parallel veinlets. In fig. 4, these 

filaments, much elongated, are separated in the middle and near the base in 

various ways, appearing to come out from a mere point and to enlarge in as- 

cending. In fig. 5, the point of attachment of the whole group of filaments is 

well marked, and from it, the lacinize seem to be attached or to grow upon one 

another like the subdivisions of a kind of Fungus. Fig. 6 represents a group 

or a heap of these filaments which appear attached and growing upon each 
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other like parasitic plants, the whole by compression being crushed, forming 

a kind of flattened ball. In all these varied appearances of the same plant, 

no distinct trace of a true nervation can be seen. ‘The lines marked on the 

figures, exactly as they are perceivable on the stone, are more or less inflated 

in places, and can be considered, as well as the borders of the filaments, as 

true veins. They do not branch, and are mostly parallel. They may, never- 

theless, represent the parallel groups of vessels which characterize the species 

of this section of Hymenophyllites. The substance of these plants was evidently 

soft, for the specimen fig. 6 represents a compound of many of these leaves ap- 

pressed and crushed together, and the impression is merely of a thin surfacc. 

All the specimens figured here have been found in concretions at Mazon 

ereek, and nothing except Schizopteris anomald, Brgt., is comparable to this 

kind of vegetation. 

Genus Pacuyprterts, Bret. 

Frond simply pinnate or bipinnately divided, bearing upon the same hori- 

zontal plan, opposite entire coreaceous pinnules, with a medial nerve, or with- 

out any trace of nervation, narrowed towards the base, not joined to the rachis. 

The peculiar disposition of the lobes or leaflets of these plants, is similar to that 

of the pinnules of some ferns. The genus was established by the celebrated 

author for two species of the Oolite of England. 

PACHYPTERIS GRACILLIMA, Sp. nov. 

Pl. xix, fig. 6 to 8. 

THE specimen represents only simple branches or simple pin- 

nee, bearing on each side, but on the same plan, opposite very 

oblique, linear, oblong, obtuse, narrow leaflets, joined by their 

base to the enlarged border of the rachis, orof a medial nerve, 

and thus appearing decurrent upon it. The substance of the 

leaflets is thick, coriaceous, without any trace of a medial nerve. 

Fig. 6 shows, apparently, a peculiar kind of ramification by 
innovation. 

The specimen from which the figures and descriptions are made, is on a 

large piece of shale whose surface is covered by a quantity of simple branches 
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of this plant. They are placed without any kind of order, crossing each other 

in various directions, as if they had been strewn on the stone, and therefore 

the kind of divisions marked in the figure, and abnormal, if this plant belongs 

to a fern, may be merely caused by the casual superposition of two branches 

joined by their bases. The form of the leaves, their peculiar position along 

the stem on the same side of it, resembling the divisions or lobes of some ferns, 

and their mode of attachment, indicate the close relationship of this plant to 

those published by Prof. Brongniart as Pachypterts. In some of our branch- 

lets the basilar prolongation of the pinnules along the rachis? of the pinnz 

has become detached by compression, and they appear in that way as bearing, 

at the base, a long, linear auricle. The pinnules are a little enlarged to the 

very obtuse point, as seen in fig. 8, enlarged four times, and in fig. 7, enlarged 

twice. 

On shale, from Morris, collected by Mr. Jos. Even. 

LEAVES OF UNCERTAIN OR UNKNOWN AFFINITY. 

Genus CORDAITES, Ung. 

Ill. Geol. Rep., vol. ii, p. 443. 

CORDAITES ANGUSTIFOLIA, Sp. nov. 

The roof of the main coal at Duquoin and St. Johns is in 

places covered to a thickness of six inches to one foot, with 

remains of flat, narrowly equally striate, long linear leaves, 

one’to one and a-half inches broad, which, as yet, have not 

been found in connection with any stem. 

( From their linear form and from the narrow striz marking their surface, I 

fefer these leayes to the genus Cordaites, Ung., being unable to see the char- 

acters which separate these ribbon-like Jeayes into two genera, viz. Cordaites 

and Noeggerathia. 
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FOSSIL PLANTS. AQT 

Grnus SPHENOPHYLLUM, Brongt. 

SPENOPHYLLUM CORNUTUM, Sp. nov. 

Pl. xix, fig. 1 to 5. 

Main stem round, half an inch broad, articulate at equal 

distances (about one inch), inflated at the nodz or points of in- 

sertion of the whorls of leaves, smooth but obscurely ribbed 

in the length, divided about at right angles by long straight 

branches bearing whorls of five or six leaflets, joined at the 

base ; leaflets equal, fan-like in outline, broadly cuneiform to the 

base, divided from below the middle into seven to nine linear, 

pointed, nearly equal lobes; veins distinct, flat, four to five at 

the base of each leaflet, forking once, each division ascend- 

ing to the top of one of the lobes (fig. 5 enlarged). 

It is a well characterized and distinct species, and in studying it at Colches- 

ter, I have found among the shales a great number of broken specimens, rep- 

resenting different parts of it, and have seen all the leaflets, from the 

largest one around the broad part of the stems, to those of the branchlets, pre- 

senting the same form and kind of division. It can be compared only to a 

variety of Sphenophyllum emarginatum, Bret., figured by Geinitz in his Verst. 

pl. xx, fig. 6. But it differs indeed in its essential characters: broader stems 

and leaflets, peculiar and equal divisions, and a different kind of nervation. 

The branching, as seen, fig. 1, is also peculiar for a species of this genus. It 

is worth remarking that the branches of this plant are mixed on most of the 

specimens with the remains of a somewhat obscure Calamites, resembling Cala- 

mites Suckowti, Brgt , a coincidence which may be casual. In any ease I could 

not trace any evident connection between the two plants, and the stems of this 

Sphenophyllum do not appear as equally and deeply striate as are generally the 

branches of Calamites. 

Roof shales of the Colchester coal. 

pA bh ¢ 
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SPHENOPHYLLUM FILICULMIS, Lesqx., Geol. Rep. Penn., p. 853 

Pi. i, fig 6. 

Nodule from Mazon creek; I’. H. Bradley. 

Fruiting catkins of Sphenophyllum, referable to Asterophyllites ovalis, Lesqx. 

Penn. Geol. Rep., p. 851, pl. i, fig. 2, are found in the concretions of Mazon 

creek, and in the shales of Morris. 

Genus ANNULARIA, Brgt. Ill. Geol. Rep., vol. I, p. 444. 

ANNULARIA LONGIFOLIA? Bret. 

Pl. xxi, fig. 1 to 3. 

Stem thick, round, narrowly and equally striate, articulate, 

divided into opposite diverging branches placed crosswise in 

ascending, bearing at the articulations whorls of ovate-lance- 

olate obtusely pointed flat leaflets, marked by a broad medial 

nerve. 

This species is represented in the concretions of Mazon creek, by two kinds 

of specimens, with different appearances. Those figured in our plates seem to 

belong to the upper, still undeveloped part of the plant. The branches and 

leatlet8 are crowded and pressed upon one another in a scarcely distinguishable 

mass, presenting sometimes, as in fig. 1, the appearance of a peculiar species 

of Sphenophyllum. In fig. 2, the branches and leaves are more distinct, and 

the torm of the leaflets is distinguishable as marked fig. 3, magnified. On an- 

other specimen, which was obtained too late to be figured, and which shows 

the plant in its full development, the stem about one foot long, half an inch 

thick at the base, regularly striate in length, is articulate at the distance of one 

inch by whorls of leaves of the form described above, and two opposite branches 

diverging in open angles from under the leaves, and crosswise in ascending. 

The leaflets, one inch long, one-sixth of an inch broad, twelve to fourteen in 

each whorl, are joined at their base. The point of attachment of the leaflets 

upon the stem and the branches, is marked around the articulation by small, 

semi-lunar inflations or knots, corresponding in number with the leaflets, and 

placed just above the point of attachment. The plant represented by the two 

specimens figured, pl. 21, can be compared with what Prof. Geinitz has des- 

cribed and figured in his Verst., p. 10, pl. 16, fig. 1, under the name of Astero- 

phyllites foliosus, Ll. and Hutt. The form of the leaflets being indistinguisha- 

ee 
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ble in the above mentioned figures, a close comparison with our species cannot 

be established. It is nevertheless evident that it does not represent the same 

plant as ours, as its stem, though striate, like a Ca/amites, is not marked like 

ours by any knots of the articulations. From the mode of division, the form 

and the size of its leaflets, this species of ours isa true Annularia. The one 

described and figured by Messrs. Lindley and Hutton as Asterophyllites foliosus, 

and which does not even resemble that of Geinitz, has linear lanceolate, pointed, 

' narrower leaflets, and is not comparable to this, which I refer with doubt to 

Annularia longifolia, Brgt.,.considering it rather a distinct species, ‘under 

the name of Annularia calamitoides, Schp., Prof. Schimper has published, in 

his Pal. Veget., p. 349, pl. xxvi, fig. 1, a new species which, though the leaves 

are narrower and more acute, is nearly related to this one, if not identical 

with it. 

ANNULARIA INFLATA, Sp. nov. 

Pl. xx, fig. 1 to 3. 

THE essential difference which separates this species from 

Annularia longifolia, Bret , consists in the form of the leaflets, 

which are ob-lanceolate, obtuse, subcylindrical or inflated up- 

wards without trace of medial gerve, or with merely an ob- 

scure line indicating a central vessel, while the leaflets of A. 

longifolia, are flat, with recurved borders and marked by a 

thick, flat medial nerve. The difference in the form of the 

leaflets is seen in fig. 3 and 4, and their comparative sections, 

36 and 46. The stem of this species does not appear as thick 

as in A. longifolia, and the branches come out in opposite di- 

rection from the middle of the whorls, or rather from above 

them, than from below. 

The specimens figured are from the concretions of Mazon creek, where both 

species are abundant, and may be distinguished always by the same characters, 

without any form appearing intermediate. It may be that we have here two 

parts of the same species, one representing branches growing out of or above 

water under atmospheric influences, with dry, flat leaflets j A. longifolia, the 

other, representing the floating part, sustained in water by bladderly-inflated 

leaflets, as shown in our species. But if it is so, it is peculiar that this, so dif- 

ferent a form of a common species, has not been found elsewhere and described 

before. 
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if 

Genus ASTEROPHYLLITES, Bret. 

Ill. Geol. Rep., vol. ii, p. 444. 

g ’  ASTEROPHYLLITES RIGIDUS, Bret. 

Pl. xxi, fig. 4 and 40. 

This species has been referred to Asterophyllites longifolius ? Brgt, p. 444, 

vol. ii, of this Report. The whorls of the leaflets, very close to each other, in- 

dicate the top ofa branch. The leaflets are about three inches long, not quite 

rigid, not open as in A. rigidus, but they are of a hard, solid texture, exactly 

linear, marked in the middle by a deep medial nerve, reflexed on the borders, — 

canaliculate on the lower surface, thus presenting the true characters of A. 

rigidus as recognized by other and better specimens from the same locality— 

Mazon creek. The true Asterophyllites longifolius, Brgt., has been found on 

shales from Morris, by Mr. Jos. Even. It greatly differs from A. rigidus by 

its leaves, which are soft, flat, scarcely marked by the medial nerve, ascending 

along the stem and undulate, and by the narrower, nearly smooth stems and 

branches. 

ge 

ASTEROPHYLLITES GRANDIS, Ll. and Hutt. 

Foss. flora, i, Pl. xvii. 
~ te. 

Found in fine specimens on the shales of the coal at Morris. Leaves still 

narrower, and whorls still more numerous than indicated by the description 

and plate of the English authors. 

ASTEROPHYLLITES FOLIosuS, Ll. and Hutt. 

Foss. flora, i, Pl. xxv. 

e . e 

Not rare in the concretions of Mazon creek. 

ASTEROPHYLLITES TUBERCULATUS, Brod., p. 159. 

In the shales at Morris. 

ee 
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Gunus EQUISETITES, Sternb., Vers. 1, pl. 43. 

Stem fistulose, cylindrical, striate lengthwise, articulate, simple or branching 

at the sheathing articulation, sheaths attached under the articulations, erect, 

dentate. 

W] EQUISETITES OCCIDENTALIS, Sp. nov. 

Pl. xx, fig. 5. 

Wz have only one sheath of this species, the first trace of a 

true Hguisetites found in the Coal Measures of this continent. 

The sheath is open or unfolded, somewhat broken in the mid- 

dle, about three inches across, two inches long, regularly divi- 

ded to about the middle by lanceolate, obtusely pointed teeth, 

marked by a strong nerve, which descends from the point of 

the teeth to the base of the sheath. The surface in the mid- 

- dle and between these nerves is irregularly wrinkled, and the 

base, in the line of connection with the stem, is marked by 

regular, half round notches, corresponding evidently with the 

striz of the stem. 

The specimen is from Mazon creek, a coneretion where this part of the plant 

is distinctly preserved. Another specimen from the same locality, but in a 

bad state of preservation, contains also fragments of an Hguisetites, whose spe- 

cific relation cannot be recognized. It has the remains of a stem about one 

inch in diameter, with a lacerate sheath. 
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SELAGINIA, Endl. 

Genus LYCOPODITES, Bret. 

Ill. Geol. Rept., vol. ii, p. 447. 

LycopoDITES ANNULARLMFOLIUS, Sp. nov. 

Pl. xxi, fig 5. 

Stem round, as seen in fig. 5 dichotomous, bearing opposite 

leaves, apparently united by two at the base, half embracing 

and slightly decurrent; leaves linear-lanceolate, obtusely 

pointed, slightly narrowed to the base, marked with a medial 

nerve, disappearing above the middle, open or slightly reflexed. 

The mode of branching of this species, by a peculiar kind of dichotomy ob- 

servable in some Lycopodiacex of our time, the Ruellize, for example, indicates 

the nature of this peculiar plant. It is not quite evident that the leaves are 

approached by pairs, and placed in two parallel rows or distichous ; the speci- 

men shows nothing more definite than what is represented by the figure. 

No species of Lycopodites of the Coal Measures has been as yet published 

having leaves of the same form and type us ours; the only one somewhat com- 

parable to it is Lycopodites macrophyllus, Gold. Flor. Saar., 1, p. 12, pl. 1, fig. 5. 

On a concretion from Mazon ereek ; in the cabinet of Prof. A. H. Worthen. 

Lycopopites Mrrxit, Sp. nov. 

Pl. xxvi, fig. 6 and 6a. 

Srum very slender, about one-sixth of an inch thick toward 

the base, dichotomous, with contmuous, elongated branches, 

scarcely diminishing upwards; leaves imbricated all around, 

narrow, linear, lanceolate, acute, erect, or slightly open and 

curving upwards at the point. As seen, fig. 6a enlarged, 

these small leaves are thick, concave on the inside, sharply 

pointed, not enlarged, but semi-embracing at the base, and 

without trace of a nerve. 
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This extremely fine and delicate Lycopodites may be compared to the upper 

branches of Lepidodendron selaginoides, Sternb., as figured by LI. and Hutt., 

vol. 1, tab. 12; and also to Lycopodites Stichlerianus, Gopp., Silurian, p 170. 

tab. 25. In our specios the stem is longer, more slender ; the leaves narrower 

and proportionally ionger, and the ramification different. 

On the roof shales of the coal at Morris. 

Grnus SCHUTZIA, Goppert, Permian Flora, p. 161. 

Stems either single vr branching, bearing on short alternate pedicels small 

cones or strobiles of an ovate truncate,form, a compound of imbricate, broadly 

linear pointed scales, united at the base. 

SCHUTZIA BRACTEATA, Sp. nov. 

Pl. xxi, fig. 6 to 9. 

STEM proportionally thick, smooth, bearing alternate short 

pediceled cones or strobiles, about half an inch long, enlarged 

ovate from a narrow base, truncate at the top, slightly turned 

upwards, placed at the axil of a narrow linear bractlet, about 

one inch long and curved upwards. The cone is a compound 

of lanceolate pointed, concave scales, placed in spiral, closely 

imbricated and pressed upon one another, fig. 7 and 8; covering 

a transparent, yellowish membrane, formed of small, elongated, 

equilateral meshes: fig. 9, which enclose or support small 

granules of opaque, brown matter. These granules, scarcely 

the one-hundreth part of a millimeter in diameter, are of a 

roundish, irregular, polygonal form, agglomerated and separa- 

ting with difficulty. Their size and irregularity of form pre- 

vent considering them as spores; they look rather lke grains 

of pollen. 

From the great difference in the form of the buds born on the stem, which 

cannot be accounted for, I think, by difference in maturity, it would appear as 

if the scape of this plant was bearing monecious flowers, the ones in strobiles 

bearing pollen, the other fertile buds. These, as seen in a, fig. 6, have the 

appearance of an inflated receptacle, either naked or bordered at its top by foli- 

aceous, narrow divisions. ‘Two specimens of this plant have been found in the 
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concretions of Mazon creek, and both present the same appearance. Some 

plants resembling ours have been described under the generic name of Antho- 

lithes. But this genus is still indefinite, and the plants referred to it really 

unknown. I have, therefore, placed this species for description in this new 

genus of Goppert, as more related to it by some of its characters. 

Genus LrpmopENDRON, Sternb. 

Ill. Geol. Report, vol. ii, p. 451. 

The species of this genus, as it is well known, are characterized merely by 

the form of the cicatrices, which have been left by the base of the leaves upon 

the bark of the trees or of their branches. These cicatrices or bolsters vary 

indeed in size and also in their relative position, according to the thickness of 

the different parts of a tree, where they are examined. But this variety is far 

from being as marked as some authors, who have attempted to reduce the spe- 

cies to two or three, seem to suppose it. In following the course of the devel- 

opment of these scars on long stems of Lepidodendron, from parts measuring at 

least one foot in diameter to the smallest branches, they may be seen to vary 

in size and position according to the degree of activity of the vegetation at 

different times, and also on account of some irregular mode of growth; but 

their essential characters, viz.: their outline, the position of the vascular 

points, as also the form of the leaf scars surrounding them, is generally pre- 

served and recognizable in the whole length of the stem. It is argued that 

for the genus Lepidodendron, we should have too large a number of species if 

we would consider the scars as specific characters. But the genus Stgillaria, 

so admirably studied by Prof. Brongniart, and after him by the most careful 

Paleontologists, especially by Goldenberg, whose acuteness of observation is 

beyond question, has a number of acknowledged species, at least double of those 

of the genus Lepidodendron. Goldenberg describes sixty-seven species of 

Sigillaria ! and yet the specific characters are taken from the same vegetable 

organs, or from the cicatrices of the bark, which are certainly as much subject 

to variations in Sigillaria as in Lepidodendron. Why, then, deny the value of 

the species of one genus, and admit the reality of those of the other. The 

most marked species of Lepidodendron of our American coal fields, L. modula- 

tum, L. giganteum, L. clypeatum, L. vestitum, L. distans, published in the Geo- 

logical Report of Penna., have been found over the whole extent of our Coal 

Measures, and are recognized everywhere by their distinct characters from the 

form of their cicatrices. In collecting specimens on shale, for the State Cabi- 

net, great care hay been taken in comparing the largest possible number of spe- 

cimens of the same species at the same place, not only to obtain the different 
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parts of a plant, but also to carefully note the variations of the same plant un- 

der different circumstances. In this way it has been possible to ascertain the 

reliability of some doubtful species of Lepidodendron, and to unite in one some 

parts formerly referred to different species or even to different genera. 

LEPIDODENDRON RIGENS, Sp. nov. 

Pl. xxvii, fig. 1 to 3. 

Tue concretions of Mazon creek, which have generally pre- 

served plants or their parts in their integrity, without deform- 

ing them by compression, have furnished, among other very 

interesting specimens, the branch of Lepidodendron which is 

copied in our figure. It shows distinctly the bolster, the point, 

and mode of attachment of the leaves, around the leaf scars, 

and the vascular vessels, or bundles, in their disposition in pass- 

ing from the stem to the leaves, as in fig. 2, At the same time 

it proves that, in some species at least, the leaves of Lepido- 

dendron were inflated, or somewhat cylindrical in their whole 

length, as marked in fig. 3, and not flat, as they are generally 

seen on the shales. These leaves were not hollow or tubulose, 

_ they are too stiff for that in this species at least, but were 

probably filled by cellular tissue traversed by three bundles 

of vessels. The form ot these leaves does not appear to be 

exactly like the outline of the leaf scar, as they seem to ex- 

tend and become flat on_the sides in joining the scar, fig. 2, 

and in the cross section, fig. 3, enlarged, the leaf does not in- 

dicate any angular compression on the sides. The bolsters 

of this branch have not yet their definite form, and therefore . 

the specific affinity, considered from these characters, can not 

be satisfactorily recognized. The narrower leaves and cica- 

trices distinguish it evidently from the following species, which 

it resembles by the length and straightness of the leaves. 
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LEPIDODENDRON MorrisiANuM, Sp. nov. 

Pl. xxu, fig. 1 and 2. 

TuE cicatrices of this species are of three kinds. Under the 

surface or true cortex, they appear slightly upraised, like those 

of a Knorria, upon a short pedicel which is enlarged down- 

wards, rough on the sides, with a flat rhomboidal top or 

Ipaf*scar,.mayked like that of the surface by three vascular 

points, fig. la. The surface cicatrices are broadly rhom- 

boidal, with the opposite sides nearly parallel, curved outside 

and the leaf scar placed near the top, rhomboidal obtuse above 

and below, acute on the sides and marked by three horizontal 

large vascular points. ‘he medial line of the bolsters is merely 

indicated by two or three horizontal wrinkles, enlarged in the 

middle. These cicatrices of the surface, when covered with 

the base of the leaves and their coat of coaly mutter, appear 

hexangular, fig. 16. The leaves one foot long or wore, one 

and a half line broad when flattened, are sharply marked by 

three vascular lines and narrowly, regularly striate on their sur- 

face, formed of a pellicle of coaly matter as thick as a leaf of 

paper, fig. 2 enlarged. 

The tubular form of the leaves of some Lepidodendra is visibly marked in 

this species, for it is only by considering them in that way, that we can account 

for the difference remarked in the relative position of the vascular bundles 

when the leaves are flattened, for they appear on our specimen either central 

or lateral or single, double, triple, according to the plan in which leaves have 

been compressed. This fine specimen from the roof shale of the coal of Morris 

was communicated by Mr. J. Even. It now belongs to the State cabinet. 

LEPIDODENDRON MODULATUM, Lesqx. Geol. Rep. Penn., p. 874. 

Pl. xv, fig. 1. 

In the shales at Morris, by Mr. 8S. S. Strong. It distinctly preserves its char- 

acters, though the cicatrices are small. Found, also, in concretions at Mazon 

creek. 
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LEPIDODENDRON FORULATUM, Sp. nov. 
Rr 

Pl. xx, fig. 5 to 8. 
Ch a f 

CICATRICES distant, oval, narrower and pointed at both ends, 

wrinkled across; leaf scar large, central, marked with three 

distinct large vascular points, without medial line or appenda- 

ges; corticated surface deeply undulate-wrinkled lengthwise, 

marked by deep, narrow, equally distant furrows, separating the 

cicatrices in vertical rows as in the genus Sigillaria. The de- 

corticated surface, fig. 7 and 8, is regularly striate lengthwise 

by narrow, nearly straight wrinkles, and has its cicatrices up- 

raised or convex-rhomboidal, split from the central point down- 

wards, by a deep narrow line. 

The peculiar furrowing of the surface of this species does not appear merely 

casual. A disposition of this kind has already been observed, though not quite 

as distinctly marked, in Lepidodendron costatum, Lesqx., described and figured 

in the second yolume of this Report. 

Found at St. Johns, in the roof shales of the main coal. 

LepipopenDRON Tiyour, Sp. nov. 

Pl. xxty, fig. 1 to 3. 

Cicatrices of the cortex proportionally small, ovate, long 

pointed at both ends, separated by a flat irregularly wrinkled 

border, about one line broad; leafscar large, placed above the 

middle, smooth, marked by its three vascular points, without 

medial line or appendages; cicatrices of the decorticated sur- 

face of the same form, smooth, merely marked in the middle 

by a vertical line, fig. 3, (36 enlarged). A small piece, fig. 2, 

of the same, though taken from the largest part of the tree, 

preserves the form and distance of the cicatrices as in the spe- 

cimen of fig. 1. The coat of coaly matter covering the surface 

is thin, smooth, and the place of the leaf scars is hardly indi- 

cated on it. 
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The specimens of this species were found in connection with the Lepdio- 

phloyos auriculatum and its Lepidophylium, as seen in fig. 1, in the roof shales 

of the main coal of St. Johns. Dedicated to Mr. Thos. Tijou, superintendent 

of the coal mining company, Duquoin. 

LEPIDODENDRON MAMMILLATUM, Sp. nov. 

Pl. xxv, fig 1. 

GENERAL cicatrices marked obscurely by an irregular nar- 

row furrow, obtuse at the upper end, narrowed downwards 

into a caudate curved point, central scar round, mammillate or 

convex, notched at the top, or with irregularly undulate bor- 

ders. The specimen represents the decorticated part of the 

species, and does not indicate any trace of leaf scar or of vas- 

cular points. The surface is deeply and irregularly grooved, 

the grooves passing in undulations between the cicatrices.’ 

Found in large specimens on the roof shales of the coal at Morris. 

From specimens obtained two late for the plate, the species shows the char- 

acter of a true Lepidodendron. ‘The cicatrices are broadly oval, pointed at 

both ends, the leaf scar is of an oval form, enlarged on the sides or horizon- 

tally marked with a large medial vascular point and two lateral ones, placed at 

the corner of the leaf scar under which isan oval convex bolster. This bolster 

is the only part left of the specimens where the surface is old or eroded, as seen 

in our figure. 

LEPIDODENDRON CRUCIATUM, Sp. nov. 

Pl. xxy, fig. 2. 

SuRFACE furrowed by deep, irregular grooves, diverging from 

the scars in quincunxial direction ; cicatrices distant, deeply 

cut in the shale, but irregular and variable, generally oval and 

narrowed downwards. ‘The supercortical layer of coaly mat- 

ter is very thick, one line at least, deeply, narrowly and regu- 

larly striate, fillmg the depressions or hollow scars, and oblit- 

erating their forms. 

The specimen from which the figure is copied, is large, and apparently repre- 

sents the base of a tree whose bark has become roughened by age. The spe- 

cies is uncertain and not satisfactorily known. 

Roof shaies of the coal at Morris. 
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LEPIDODENDRON ? GREENI, Sp. nov. 

Pl. xxvii, fig. 7 and 8. 

Crcarrices distant and deeply marked, oval in outline, 

pointed at the top, rounded at the base, marked under the 

point by a round, deeply sunk leaf scar, bordered by an up- 

raised ring, and marked by a single central vascular point, 

thus resembling the scar of Syrigodendron. 

From the great distance of the cicatrices, which are placed in a quincunxial 

order, and from the form of the leaf scars, it is presumable that this species 

may belong to another genus, or that it is the type of a new one. 

Found by Mr. H. A. Green, in Mercer Co., Ills. 

LEPIDoDENDRON RUGosUM, Brgt. Brod., p. 85. = 7 Seles." 

Little Vermilion; Dr. J. C. Winslow. 

LEPIDODENDRON GRACILE, Bret. 

Veg. foss., 2, t. 15? 

LEPIDODENDRON ELEGANS, Bret. 

Veg. foss., 2, t. 14? 

In the roof shales of the coal of Morris and of Colchester, there is an abund- 

ance of small stems or branches of a Lepidodendron covered with short, linear, 

lanceolate-pointed, flat leaves, referable, from the figures given by the author, 

to the above-named species. These are considered by more recent authors as 

identical with Lepidodendron abovatum, Sternb., the form of the cicatrices 

being alike, and differing merely in size. Lepidodendron abovatum is also 

found at Morris and Colchester with large cicatrices. 
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Grnus ULODENDRON, Rhode. 

Beitr., Pl. 8, fig. 1, Endl..Gen., p. 70. 

Stem arborescent, simple,? covered with rhomboidal cica- 

trices, remains of deciduous, strobile-like branches, densely 

covered with imbricate leaves. 

This description, translated from Unger’s Genera, p. 262, does not give a 

clear idea of the form and nature of the trees referable to this. genus, for the 

good reason that now, after years of research among the remains of fossil plants, 

these species are known to us by mere detached fragments, whose relation is 

uncertain. Prof. Brongniart has considered this genus as merely representing 

species of Zepidodendron, and this opinion has been more or less generally ad- 

mitted by others. And truly, the bark of the trees or of the species referred 

to this genus, bear cicatrices or bolsters generally of the same type as those of 

the true Lepidodendron, with also the leaf scars and vascular points of the same 

kind and placed in the same position. 

They differ essentially in this: that they have two or more parallel rows of 

large round or oval scars, which appear as if they had been made by the base 

of large strobiles or cones, thickly covered with scales or short leaves. These 

organs have not yet been found in connection with trunks or branches, and 

therefore their origin is hypothetical. They have been considered either as the 

cicatrices of a peculiar kind of leaves, a supposition which is not admissible, or 

as the scars of lateral abortive or adventive branches, a supposition also unsus- 

tainable for vegetables regularly dichotomous, like those of the genus Lepido- 

dendvon, or as the scars of large strobiles like those of our Lepidostrobus prin- 

ceps, (this Report, vol. ii, pl. 45, fig. 1) whose size corresponds with that of 

the cicatrices, and prevents the idea that they may be borne at the top of the 

slender branches of Lepidodendron. 

I consider this last supposition as the right one. These scars, one or two 

inches in diameter, are placed in parallel rows, alternate or opposite to each 

other, at a distance varying vertically from two to eight inches. It is possible 

that these organs were borne on peculiar fruit-bearing branches of species of Le- 

pidodendron. The horizontal distance between them is not great: 2 to 3 inches. 

What seems also to indicate branches is the small size of the cicatrices of the 

bark, which in all our specimens is about the same. There is, nevertheless, a 

peculiar character remarked on the specimens of all our American species, 

which is not observable on the bark of species of Lepidodendron. Their sur- 

face is ribbed lengthwise by irregular ridges, from one-fourth to one-half of an 

inch broad, one to two lines thick, generally angular at the top, bearing be- 
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tween them flattened furrows, or strips of true bark with its cicatrices. The 

irregularity of these ridges, which vary in size as well as in their respective 

distances, being sometimes close to each other, sometimes a few inches apart, 

contradict the supposition that they are a kind of organism resulting from the 

normal growth of the trees. They are mere excrescences, similar to those 

which are seen on old trees; for in some places, by the expansion of their bor- 

ders they cover part of the scars, in some others they push them aside, as from 

the enlarging border ofa split. When supercorticated, the surface of the spe- 

cies of this genus between the top of the ribs, is filled by a coat of carbona- 

ceous matter, half a line to one line or more in thickness, in such a way that 

the surface of the coat of coal is on a plane with the ridges, and that conse- 

quently, the coal is thicker in proportion to the depth of the grooves, as seen, 

pl. xxiil, fig. 1. 

The surface of this coaly matter is smooth, striate lengthwise by narrow par- 

allel lines, and the position of the cicatrices of the bark and of the leaf scars 

is merely indicated by a slight depression, with a point in the middle. The 

peculiar nature, or rather the mode of formation of this supercortical coat of 

coal, which covers the surface of the plants now examined, as also of most of 

the species of trees found in the shales and in the sandstone of the Coal 

Measures, is not explained. It is evident from what is seen on our specimens, 

that it does not represent a true cortex, but thatit is rather produced by some 

exudation of matter (ulmic acid ?) forced, by compression, during the process 

of maceration and carbonization of the plants. This supposition, however, does 

not account for the peculiar marks left and defined upon the surface of this 

matter, and different in each species, 

he ct / Uxropenpron magus, Ll. and Hutt. 

Foss. flora., i, p. 22, t. s. 

Sigilaria Menardi, Lesqu. 

Ill. Geol, Rep, vol. ii, p. 450, Pl. 48. 

Large and numerous specimens of this species, obtained from the shales at 

Morris, have afforded opportunity of studying it under various appearances, 

and of recognizing its identity with the species described and figured by Lind- 

ley and by Sternberg. Though the cicatrices are most of the time obliterated, 

and their outline modified, some specimens present them in their primitive 

forms, with the essential characters, the three-pointed leaf scar of the genus 

Lepidodendron. 

They are rhomboidal in outline, pointed or truncate at the top, rounded at 

the base, enlarged on the obtusely pointed sides, marked in the middle by a 
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slightly inflated bolster, and topped by a small rhomboidal leaf scar, marked 

with three vascular points. The details characterizing this species, and which 

have not been given by the authors, are represented in our plate 22, fig. 4. 

The outline of the cicatrices differs indeed from that of the known species of 

Lepidodendron, and when the surface is somewhat erased, as in the part repre- 

sented fig. 4b, and as is generally the case on specimens of this species, it is un- 

distinguishable from that of Sigillaria Menardi, Bret. 

In its decorticated state the species equally preserves the appearance of a 

Sigillaria, its wrinkled surface being marked by mere semilunar, inflated dots, 

as seen in fig. 4. The strobile scars are proportionally large, approximated to 

each other, alternating in two vertical rows, nearly exactly round, or rather en- 

larged horizontally. 

Mr. Jos. Even, of Morris, has kindly sent photographic plates of large spe- 

cimens of his, which bear these strobile scars, one and a-half inches in diam- 

eter, at a horizontal distance of three inches, and only one and a-half inches 

from each other in vertical direction: ‘The vertical distance of these scars is 

apparently variable ; it is, however, generally shorter in this species than in 

the following ones. 

On shales at Morris and Colchester. 

ULopENDRON ELLIPTICUM, Sternb. 

Pl. xxii, fig. 3, and Pl. xxiii, fig. 1 to 3. 

Under the name of Lepidodendron ornatissimum, Prof. Brongniart has repre- 

sented in his Foss. Flor., vol. 2, pl. 18, a large specimen of this species. As 

there is not as yet a detailed description of it, and as the cicatrices of the sur- 

face are not as clearly defined on the Huropean specimens as on ours, J have 

ficured the essential parts of this species as exemplifications of its general ap- 

pearance. 

The surface cieatrices are almost exactly rhomboidal, angular on the sides, 

slightly elongated, more or less distant, with the leaf sear nearly central, 

marked in the middle by a depression or small hollow, as indicating the place 

of a single vascular scar. ‘These sears are not indicated by any of the Kuro- 

pean authors. It is probable that the two lateral ones arexobliterated, but, 

although a great number of specimens were carefully examined, they could not 

be detected on any one of them. PI. 23, fig. 3 enlarged, shows the details of 

the forms of these cicatrices. 

The strobile scars on this speeies are opposite to each other, vertically more 

distant than in the former, or four to six inches, and horizontally six inches. 
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On the largest of my specimens, the scars are two and a-half inches long and 

one and three-fourth inches broad. Some of these scars are distinctly marked 

by the cicatrices of the surface nearly to the middle, or just to the point of at- 

tachment of the strobile, which has only one-third of an inch diameter, 

This clearly indicates that the growth of the leaves was stopped around the 

pedicel of the cones by the compression of their open scales, and that the cone 

itself was attached to the tree by a pedicel as small as is generally the central 

axis of a Lepidostrobus. 

Collected in splendid specimens from Morris, by Mr. 8. 8. Strong. 

ULODENDRON ELONGATUM, Sp. nov. 

Pl. xxiii, fig. 4. 

THE cicatrices of the surface are in this species about of the 

same form as those of Lepidodendron rimoswm, Stern., or of 

Lepidodendron simplex, Lesqx., as represented vol. 2, pl. 45, 

fig. 5, ofthis Report. They differ only by a narrow, elevated 

round border, which, as they are slightly apart from each other, 

leaves between them a narrow smooth furrow. The leaf scar 

is nearly central, as marked on the figure, and shows the three 

vascular points of a Lepidodendron. The strobile-scars are 

proportionally longer and narrower, than in the former spe- 

cles, nearly twice as long as broad, vertically distant eight 

inches or more. 

As I have not seen any specimens with double rows of these scars, I do not 

know at what distance they are placed horizontally, and whether they are alter- 

nate or opposite. From the form of its cicatrices, this species might be identi- 

cal with our Lepidodendron simplex, and the strobile scars represent the base of 

a cone like Lepidostrobus princeps, Lesqx., loc. cit. Both species also may be 

referable to Lcpidodendron rimosum, Sternb., and Lepidostrobus variabilis, Li). 

and Hutt., which Prof. Geinitz, in his Verst., p. 35, describes as the same. It 

is only remarkable that this celebrated author persists in considering these enor- 

mous cones as sustained at the end of small branches which, according to his 

description, are only one-third of an inch in thickness, and that he admits the 

round scars of cones as mere branch scars. He has only figured one of them, 

however, in his tab. 3, fig. 16. It appears to represent the three different forms 

of Ulodendron majus, under the name of LHalonia punctata, Ul. 
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ULopENDRON puNCTATUM, Sternb. Vers. 2, p. 186. 

Tab. 45, fig. 1, a-e. 

I refer to this species, though with some doubt, a beautiful and well preserved 

specimen, lately communicated by Mr. John Collet, from the Mahoning sand. 

stone? of Clinton, Vermilion county, Ind., near the limits of the State of Illi- 

nois. The specimen represents a branch compressed into an oval shape and 

slightly arched, three and three-fourths inches broad across in its broadest 

diameter, two and a-half inches in the narrowest compressed part, its upper 

cortex marked by small, oval, convex-pointed intumescences, with a small oval, 

deeply concave scar at the point, placed in spiral at about one line distance from 

each other. The upper cortex is tormed by a pellicle of ferruginous, semi-car- 

bonaceous hard matter, no thicker than a quarter of aline. Under it the surface 

is marked with the same kind of’ cicatrices, but the top oval scars are oblitera. 

ted. On both sides of the branches there are two longitudinal rows of strobile 

scars, one and a-half inches distant from each other, a little less than one inch 

broad, oval in outline, the center marked by a round cavity, from the bottom of 

which a small mammilla protrudes. This is surmounted by an elevated margin 

surrounded with round cicatrices like those of the bark. These branch or 

strobile scars are alternate, five on one side, three on the other, horizontally 

three inches distant in measuring across the upper broadest part of the branch, 

and six inches in measuring on the other side across the more flattened part, 

therefore appearing as placed in two rows on both sides and towards the supe- 

rior part of the branches. The same configuration is remarked in Sternberg’s 

figure; but here the scars are placed along the concave border of the curved 

branch, while in ours it is along its convex portion. The name of punctatum is 

ziven to the species from the points upon the branch scars, in the author’s figure, 

the cortex being marked by broadly triangular cicatrices. A few only of the 

same form are perceptible at a single, small, decorticated spot near the most 

erased part of our specimen, under a double layer of upper cortex. It appears, 

therefore, that this specimen represents the same species in a better state of 

preservation. Bothfodendron punctatum, LI. and Hutt., 2, p. 86, has the same 

cortical cicatrices as ours, but differs by its long and more distant strobile 

scars. 

Morris, on shales. 
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Genus LEPIDOPHLOIOS, Sternb. 4 5” 
Ill. Geol. Rep., vol. ii, p. 457. 

LEPIDOPHLOIOS? AURICULATUM, Sp. nov. 

_ dL sox, THE Il 

Stem or cone covered with large thick rhomboidal imbricated 

scales, broader than long, rounded at the sides, marked at the 

top by enlarged rhomboidal cicatrices and three obscure vascu- 

lar points. 

The specimen copied in our figure looks like a part of a large flattened cone, 

whose broad thick rhomboidal scales are imbricated like those of a strobile of 

pine, and in the same order. According to Prof. Goldenberg, specimens of this 

kind should merely represont the surface part of stems (Lepidophloios), whose 

leaves are attached at the base of the scales which cover them. If this is 

the case, it is doubtful, indeed, whether our plant is referable to this genus, 

notwithstanding the similarity of the scales to those of some species of Kuro- 

pean Lepidophloios, or whether it should be considered as a cone or Lepidos- 

trobus. It is evident that the scales, which are often found isolated and vari- 

ously grouped on the shales, were free to their base ; that in their union, as in 

the specimen which is figured here, they rather represent the form of a strobile 

than that of a stem, and that also some of these scales appear connected with 

Lepidophyllum auriculatum, Lesqx., though the mode of connection is not dis- 

tinct. On the other side these scales are marked at the top by three vascular 

points like the scales of Lepidophloios, and also have in the middle the small 

sear scarcely perceptible with the naked eye, which Mr. Goldenberg considers 

as the scar of a spine, and which also is a character of the genus. They are, 

moreover, remarkably similar in form to those of Lepidophloios laricinus, | 

Sternb., as figured by Goldenberg in his Flor. Sarr., pl. 16, fig. 1. Though | 4 

_ this maybe its true generic relation, this species differs from the European one 

by the scales, which in ours are proportionally broader and shorter, and by the 

small medial scar which is triangular and not round. 

Found in the shales of the coal of St. Johns. 
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LEPIDOPHLOIOS LARICINUS, Sternb. 

Vers. 1, p. 28, Pl. 11, fig. 2, 8, 4. 

It is not rare in the shales of the coal at Morris, in good, well characterized 

specimens. 

LEPIDOPHLOIOS PROTUBERANS, Sp. nov. 

Pl. xxvi, fig. 1 and 2. 

STEM arborescent with cicatrices somewhat distant, separated 

by thin, undulating, continuous wrinkles bordering the cauda; 

cicatrices double; the upper part or leaf scar is rounded up- 

wards and downwards, obtusely acute on both enlarged sides, 

marked by three vascular points, the middle of which is 

capped by a small, halfround dot; the lower part like a broadly 

oval-rhomboidal wing, has both sides curving downwards as 

a prolongation of the borders of the leaf scar, and abruptly 

bent into a long pointed cauda, fig. 2. The wing is marked 

above the middle and under the leaf scar by a semi-lunar up- 

raised scar. The cicatrices are generally deeply immersed in 

the stone, and their outlines rarely disceriible. They are 

often covered with a coat of thick carbonaceous matter, and 

their center marked by a prominent nose-like gibbosity. 

In the shales at Morris; collected by Mr. S. S. Strong. 

Genus LEPIDOSTROBUS, Bret. 

Ills. Geol. Rep., vol. ii, p. 455. 

LEPIDOSTROBUS (species). 

Pl. xxx, fig. 4 to 7, 

Tue figures represent in detail a specimen of a cone of Lepi- 

dodendron in concretions, which has its sporanges and spores 

still preserved in their primitive position. The form of the 
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blades and of the sporange-pedicels, as they appear when iso- 

,ated from the cone, is not recognizable, therefore its specific 

relation is uncertain. 

The cone is figured as an illustration of the position of the sporange-cells on 

their axis, to which they are perpendicular, and also of the form of the seeds. 

These seeds, fig. 6 and 7, highly magnified, resembling those of a Lycopodium, 

are exactly three one-hundredths of a millimeter in size, nearly round or slightly 

tetrahedral, with valves discernible but without borders, and often agglomerated 

by triplication, but separating easily, The absence of borders or wings on 

these seeds indicates their maturity. They are easily detached from the spo- 

ranges, like a brownish powder. The part seen at the top of the cone, and 

represented enlarged in fig. 5, seems to be the support or the pedicel of a blade 

or the scale of the sporange. 

In a concretion from Mazon ercek. 

LEPIDOSTROBUS OVATIFOLIUS, Sp. nov. 

Pl. xxx, fig 2 and 20. 

Conk about three inches long, one inch broad, with short, 

erect blades; blade obtuse at its base, lanceolate obtusely 

pointed, comparatively broad; pedicel of the sporanges short, 

lanceolate. The axis of the cone appears to be narrow, a pe- 

culiarity which does not agree with the shortness of the pedi- 
cel of the sporange. As the detached blade, fig. 2 6, is copied 

from another specimen which is crushed, and whose form is 

unrecognizable, it may belong to a different species. 

In concretions from Mazon creek. 

LEPIDOSTROBUS OBLONGIFOLIUS, Sp. nov. 

Pl. xxx, fig. 3 and 36. 

A very fine specimen, also from the concretions of Mazon 
creek, representing an exact cross section of a cone. The 
central axis is one line broad, the blade one inch long, its 

breadth one-third of the length, oblong, obtusely pointed, 
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squarely cut at the base, and without auricles; pedicel of the 

sporange narrow, lanceolate pointed, one-fourth of an inch 

long. Jn its length it corresponds exactly to the distance be=— 

tween the border of the axis and that of the line of circumfer- 

ence of the cone. The sporanges are obscurely marked on the 

stone, mixed with pyrites, but I could not detect any spores. 

LEPIDOSTROBUS LANCIFOLIUS, Sp. nov. 

Pl. xxxi, fig. 7. 

A SMALL, apparently narrow cone. The pedicel of the spo- 

ranges, fig. 76, is very short, broadly wedge-shaped, obtusely 

truncate at its base; blade one inch long, slightly enlarged in 

the middle, tapering into an acute point, with slightly diverg- 

ing acute auricle at the base; medial nerve sharply marked. 

On a concretion from Mazon creek. 

LEPIDOSTROBUS TRUNCATUS, Sp. nov. 

Pl. xxxi, fig. 5. 

Conk less than one inch long, round ovate, obtuse, truncate 

at the base, with densely imbricated, short, lanceolate spho- 

rophylle (blades). None of these can be distinctly seen, being 

compressed against the cone. 

In a concretion from Mazon creek. 

LEPIDOSTROBUS CONNIVENS, Sp. nov. 

* 
Pl. xxxi, fig. 6. 

ConE small, ovate obtuse, of the same size as the former, 

with long, narrow, linear lanceolate sporophylle ; blade as 

long as the cone, curved at its top and covering it. 
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In this species, also, the pedicel of the sporanges is unknown. Both these 

small cones resemble in size and somewhat in form Lepidostrobus gemmiformis, 

Gopp., Permian flora, p. 142, pl. xix, fig. 14, 15, 16; but are evidently dis- 

tinct species. % 

From Mazon creek, in coneretions. 

LEPIDOSTROBUS ORNATUS, Bret. 

Ll. and Hutt, Foss. Fl. 3, Pl. 26. 

A broken specimen of a cone of this species has been discovered by Mr. Jos. 

Even, in a nodule from Mazon creek. It is cut across near its base, and the 

form and position of the sporanges and of the pedicels are distinctly observable. 

Genus LEPIDOPHYLLUM, Bret. 

Ill. Geol. Rept., vol, ii, p. 456. 

LEPIDOPHYLLUM ROSTELLATUM, Sp. nov. 

Pl. xxxi, fig 8. 

A LARGE blade, broken in the middle, four-fifths of an inch 

broad, .with~a’triple medial nerve, round, attenuated at the 

base or strangled at its point of union to the pedicel; pedicel 

of the sporanges half an inch long, rounded at its enlarged 

sides, and narrowed to an acute, slightly curved point. The 

collum between the blade and the pedicel is long and narrow, 

giving to this species a peculiar appearance. 

Mazon creek ; in concretions. 

LePIDOPHYLLUM sTRIATUM, Sp. nov. 

PJ, xxxi, fig. 9. 

THE specimen shows two blades and curved pedicels of spo- 

ranges. The blades, broken at the point and along the bor- 

ders, are about half an inch broad, two inches and a half long, 

lanceolate, slightly enlarged above the middle, marked with 
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one narrow medial nerve, and striated in the length with well 

marked parallel regular lines, nearly as strong as the medial 

nerve. The pedicels of the sporanges are still curved as in 

their normal position on the strobile, and appear linear. 

This species is distinet from every other kind published, by its striated blade. 

Also from Mazon ereek ; in concretions of clay iron ore. 

LEPIDOPHYLLUM FOLIACEUM, Sp. nov. 

Pl. xxxi, fig. 10. 

Tus leaf or blade has a form totally at variance with any 

other seen in the Coal Measures, and it is doubtful whether 

it represents a kind of vegetable organ, like those described 

under this generic name. It is marked in the middle by an 

inflated body (medial nerve?) one-tenth of an inch broad, 

which, at its base, is abruptly curved on one side like a spo- 

range pedicel of Lepidophyllum at its point of union with the 

blade. This medial nerve,? slightly enlarging upwards, ab- 

ruptly terminates at some distance under the obtuse point of 

the blade. The whole leaf is ahttle more than one ineh long, 

half an inch broad, oblong-ovate in outline, cut or truncate at 

the base, with a small round lobe on one side of it, and split 

at the top in two or three deep, narrow, obtuse lobes Its sur- 

face is smooth, covered all over by a pellicle of coaly matter; 

the medial broad nerve only is naked and obscurely striate in 

its length. 

On a piece of shale from the main coal of Marphysborough, 

I have lately received from Mr. 8. $8. Strong, and from the shales of Morris, 

another specimen of this species, representing an agglomeration of three leaves 

of the same kind and form as the one above described. The point and mode 

of connection of these leaves is not distinguishable, though they appear to be 

imbricated around a common axis. 
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Genus KNORRIA, Sternb. and Gopp. 

Cicatrices half cylindrical, obtuse-at the point, more or less enlarged down- 

wards, like those which are indicated as the essential character of this genus, 

haye been recognized as subcortical scars of some species of Lepidodendron by 

Prof. Goppert and other recent authors. We have seen the same also in our 

Lepidodendron Morrisianum, and in this Report still a specimen referable to 

Sigillaria monostigma, Lesqx., is figured, and bears the caudal intumescence of 

a Knorria. We have, therefore, abstained from describing any new species as 

referable to this genus, though we have in our Coal Measures the two species 

admitted to it by Goldenberg : Knorria imbricata, Sternb., mentioned in vol. 

ii, of this Report, and Knorria Selloni, Sternb., Vers., i, iv., p. 37, pl. 57, 

from the shales at Morris. 

Genus SIGILLARIA, Brgt. is 

Ill. Geol. Rep., ii, p. 448. 

SIGILLARIA CORRUGATA, Sp. nov. 

Pl. xxiv, fig. 4, and Pl. xxv, fig. 5. 

CorTtEX very rugose or deeply wrinkled in the length, 
marked by linear-oval, elongated cicatrices, gibbous in the 

middle and cut by a round angular scar, as seen pl. xxv, fig. 

5. Lower surface also wrinkled lengthwise with smooth, shal- 

low strie, marked by cicatrices, oval in outline or somewhat 
pointed at the top, rounded in its lower part, marked in the 

middle by three irregular, vascular scars, placed in the shape 

of a horse-shoe, or by a semi-lunar scar which points down- 

wards, and a mere vascular pot underneath. These cica- 

trices are one inch long, half an inch broad, distant, and placed 

in quaternate order. f 

This species resembles a Lepidodendron, appearing related to E. punctatum, 

Sternb., which Prof. Brongniart considers a Sigillarta. Its leaf scars have 

more analogy to those of the last genus. 

Found at Marseilles, LaSalle Co., at the base of the thick bank of sandstone 

which there appears to take the place of the lower coal strata, and which gen- 

erally contains remains of large species of plants, rarely in a good state of pre- 

servation. 
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SIGiILLARIA MAssILIENsIs, Sp. nov. 

Pl. xxv, fig. 3 and 4. 

StEmM ribbed, ribs flat, half an inch broad, with intermediate, 

deep, sharply cut furrows ; surface striated lengthwise by dis- 

tinct, nearly continuous lines, scarcely flexuous on the bor- 
ders of the cicatrices; cicatrices larger, one-third of an inch 

long, not quite as broad or half as broad as the ribs, rhomboi- 

dal, rounded at the top, enlarged downwards to the angular 

sides, obtusely pointed at the base, minutely, obscurely striate 

on the surface; vascular scars three, the lateral ones semi-lu- 

nar, caudate, vertical; the medial one horizontal, large, oval. 

The cicatrices are separated from each other by a space equal 

to their length. The form of the decorticated cicatrices is not 

known. 

This fine species is allied to Stgillaria intermedia, Brgt., differing in its pro- 

portionally larger cicatrices, and by the regular striation of the ribs, without 

cross wrinkles at the base of. the cicatrices, and by their angular base. 

In the sandstone at Marseilles. 

SIGILLARIA MONOSTIGMA, Lesqx. 

Pl. xxvi, fig 5. 

This speeies is referred, with some doubt, to the one. published in vol. ii of 

this Report, p. 449, pl. 42. It represents a part of a trunk or branch, four 

inches broad, flattened to one-half an inch in thickness, marked all around in 

the general quincunxial order by broadly rhomboidal scars, with a round point 

in the middle, exactly of the same form as those of the cortex of Sigillaria 

monostigma, and at the same comparative distance. These scars are placed at 

the top of an inflated lanceolate cauda, three-fourths of an inch long. This 

kind of half cylindrical appendage attached to the specimen evidently under .- 

the cortex, gives to this species the character of a Knorria. If, as Prof. W. 

P. Shimper will have it, in his Vegetauax fossiles du terrain de Transition des 

Vosges, p. 33, Knorria, as a genus, differs essentially from Lepidodendron by 

the cicatrices having a single central vascular scar, our species should be con- 

sidered as a true Knorrta. But the same author denies the existence of any 
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specimen showing, at the same time, the character of Lepidodendron, or the 

three vascular scars of the leaves and the semi-cylindrical and subcortical ap- 

pendages of a Knorria. 'Thesewe have evidently in our Lepidodendron Morisi- 

anum. ‘The value, therefore, of the genus Knorria, and its true characters, are 

still questionable and open to discussion. 

Colchester and Morris. 

SIGILLARIA ALTERNANS, LI. and Hutt. 

’ Foss. Fl. 1, pl. 56. 
v 

A remarkable specimen of this species has been found upon a piece of coal 

at Morris, by Mr. 8. S. Strong. In its lower part it shows the row of double 

_ sears separated by a space of half an inch, elongated and irregularly oval. In 

ascending, the scars approach insensibly till they pass to a row of single ovate 

pointed cicatrices, joined together by their ends with an oval depression in the 

middle. This last representation of Sigillaria alternans, L). and Hutt., is ex- 

actly Sigillaria catenulata of the same authors, Foss. Flor. 1, pl. 58, and there- 

fore both species ought to be united in one, as is done by Goldenberg. 

SIGILLARIA SPINULOSA, Germ. in Gold. 2, 

) 

() \P. 20, Pl. 10, fig. 4. 

Our species merely differs by the lateral angles of the cicatrices being slight- 

ly obtuse and not acute, as figured and described in the European species. 

There is no trace of scars of spines. It may be a different and a new species, 

but it is on a piece of coal, decorticated, and all the details of structure cannot 

» be recognized. 
SPS tt aq 

Carmi, White county ; collected by H. T. Cox. 

SIGILLARIA Cistu, Bret. 

Veg. Foss. 1, p. 418, Pl. 140, fig. 2. 

This species is placed in the genus Stemmatopteris by Corda, and appears to 

be a true Caulopteris. Mr. Bradley has found at Morris a specimen referable 

to this species; but it has only one scar, and from it to the base of the specimen 

‘there is’a surface half a foot long, without trace of any other scar. The whole 

surface is ribbed or striated as in Brongniart’s figure, the strie curving and 

uniting under the scars. 
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i ju8* Genus SYRINGODENDRON, Sternb. and Bret. 

Ill. Geol. Report, vol. ii, p. 451. 

. SYRINGODENDRON PES-CAPREOLI, Sternb. 

Vers. 1,4; p. 24. 

In shales at Grayville ; collected by EH. T. Cox. 

SYRINGODENDRON PorteErt, Sp. nov. 

Pl. xxvii, fig. 4 to 6. 

STEM round and thick. (The State cabinet at Springfield 

has a branch four inches in diameter, and another double this 

thickness.) Surface covered with scars placed close to each 

other in vertical rows, no more than one-sixth of an inch dis- 

tant, the horizontal space between the rows double as large, 

filled with vertical parallel and continuous lines or narrow 

wrinkles close to each other. Scars small, scarcely one-twelfth 

of an inch across, round, marked in the middle by a vascular 

depression, overtopped by a convex or semi-lunar deep cavity, 

which gives to the scars the appearance of an open eye, fig. 6. 

This line either divides the round scar at its top, or passes 

a little above it. These scars have the form of those on Syrin- 

godendron cyclostigma, Brgt., and the strive of the surtace are 

also of the same kind in both species. 

.. But this species greatly differs iby its closely approached scars, and especially 

by the absence of the intermediate furrows. This character might even prevent 

the admission of the species into this genus. If, as I am informed, there is a 

specimen (which I have not seen), found in connection with those examined 

for this description, and which is abruptly strangulated and reduced to half its 

diameter, a form indicating a root rather than a branch, this species should be 

admitted into the following genus. 

Found at Eugene, Ind., and presented to the State cabinet by Mr. Isaac 

Porter. 
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SYRINGODENDRON CYCLOSTIGMA, Bret. 

Hist. Veg. Foss, p. 480, Pl. 166, fig. 2 and 3. 

Found at Alton, by Mr. H. A. Green. 

Genus SIGILLARIOIDES, Lesqx. 

CYLINDRICAL roots or stems ? variable in size, marked on the 

surface either by round scars, without trace of a central vascu- 

lar point, placed in a regular quincunxial or spiral order, or 

by defined Stgillarioid cicatrices with a central vascular point, 

without any regular order of position in relation to each other. 

To this genus are referable the remains of what I consider as 

roots of Sigillaria. 

SIGILLARIOIDES RADICANS, Sp. noy. 

Pl. xxxi, fig. 4. 

PRIMARY axis cylindrical, about one inch broad, irregularly 

inflated and strangulated towards the narrower base, bearing 

long tubular rootlets or leaves attached to rhomboidal cica- 

trices, which are narrowed on both acute ‘sides, and marked in 

the middle by a broad vascular point; leaves or rootlets more 

than one line broad, marked in the middle by a vascular line 

or medial nerve. The scars are tolerably distant, and without 

any regularity of position relatively to each other. Though 

slightly variable in their form, they are so remarkably similar 

to those of Stgillaria monostigma, that the intimate relation 

of these remains cannot well be doubted. This specimen is 

interesting, especially as seemingly indicating a similarity of 

scars between some species of trees of the Coal Measures and 

their roots. 

Mazon creck ; in clay iron-stone nodules. 

—d7 
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SIGILLARIOIDES STELLARIS, Sp. nov. 

Pl. xxix, fig. 8 

Stem cylindrical, half a foot in diameter, irregularly inflated 

and contracted, obliquely crossing the shale, marked on its 

surface by small, round, slightly angular, sometimes nearly 

square or triangular cicatrices, in exact quincunxial order. 

These are slightly upraised above the surface, truncate, with- 

out trace of vascular point. Surface obscurely wrinkled be- 

tween the scars, with lises*diverging starlike toward the near- 

est cicatrices. ; 

This beautiful specimen, figured half its size, evidently represents part of a 

root of a large Sigillaria. Its oblique position in the shale is marked by the 

upper and lower flattened surface, to which the direetion of the stem is at an 

angle of thirty degrees. The inflation and contraction of the cylinder, which 

is irregularly strangulated, indicates also a tree’s root. The scars placed in 

regular order, though double the size marked in the figure, are much smaller 

than cicatrices of Stigmaria. In the strangulated part of the eylinder, some 

of these cieatrices are deeply immersed in the stone, and do not show, any more 

than those which are slightly upraised above the surface, any trace of a mam- 

milla or central point. The wrinkles-of the surface and their direction resem- 

ble those of Stigmaria anabathra vay. stellaris, Gopp. 

Found in the roof shale of the coal at Morris; by Mr. Jos. Hyen. 

Grnus HALONTA, Ll. and Hutt. 

Foss. Flor. 2, p. 12. 

THIS genus represents aborescent stems bearing two kinds of 

cicatrices; small ones, like ; round or rhomboidal points closely 

approached, disposed i in regular spiral order around the stem ; 

large ones more distant, upraised like half round, obtuse tuber- 

cles, disposed about in quincunxial order. 



} Wei Ah aa L; LL Le “4 Jha PRIMAL AAI f)it7 G2 a the PJLe Les What y) oe Lo } 

ak; Lf fJutchlle AA b he Vik Bhi LL. oy ao) Aan! A tp UA Lt bp ea ; Jip: Cp atys Hoy by 

/ Jf 30 yiae hs ay ftv 2k A¢ Sh Ww Aa o Jy a (x Aes eas Or Whi tsb Dror: YO al fs ; tes Beige ; 

Ca. Lh yb a a, fi hell 0 Yer Mo 7a LO}A1' Eg FLO? (4S 12 hry ie Z OG) & Lr C42¢ Pelee Leo 

Prusf 2 tenatl. (er tyr Hee Rt fA ite! V, 5 a 

gh cloths ysis,  Upeuyrn fume Veh S51 lace WP 
a Vial re Ur us 14 ors Er ie 77 eddie (2. yy 

ll aipa Wee key. ic By tute Bede. ALCL , Fh: ovfyrel ib Coe Wel, Gone 

iene Wee od ee Ato cn the. gradjh ec of Ve born seal, srdrdbewases Nore, 

CTR ter wrt ey Ze HEry, ay fl pul SO eine 

Say fe DAP LG Ont H. Me errr Yrs. AIELLO 

We Ve. Sage A. uf 2: ‘te ¢ ie 47 oe ee oe 

pe ar Ltrs ith of. oe ts Fup OLX c pes Moles. hon Fil WL, i 

pee oo /' ack J C2 oe if neta Aeh, fen Tete ee : 
Vhs IAG - Vt ae on HE 

a Me Gites doa oh Wie Hc. Od the bitten cn 724 rite 
cae Yi; ad, we ee oe Ae eich fi OF 

Vas WD me Dy ae gi6 Yee elimes«il G Sen, fics Uns ray fal Morn lle! a 

Lt DW (Ole a see: J OG ie ae 
Anranret hav YA GEE ET ( fe , fave i 

ae 5 Wp ely Le es tes fat Wwe 

haf thy de Pho puetrre ch Lege 

; liry , ie des cel Levael wi AL eblaugat. (ot 

on caken le Jet Se aN 7 ge Coe 
(ZEB 

Z fe VIL GA wie ey nl ey Dfpltye a iff“ pre, Ve 2IX/ 0 er iss Whe th wer, Jo cepher 

Y brcnA2 cout Mowe C cnt Lon, y SL cL. Wie Li Oe wt 

yy (oy jie 422 «- ant Jin whys ee ta ley Ut Ae} laud, 

Si ek ee i 

Le Wl bn TT Hd. 2 245 vi 



cece 4G 

2 ss ON ane oS 

kot Ws Cadre he SRT . oe 
A ENN Sy Natasa we RS Deke Wass AE Sok a me ORS a ST ag 

i Nwa $8 Sx. 23) AS Svthno Mh PONS SN ae ee eae BRE Re 

RewsClartiios wo TA Rak ae? A AS DEL RE fe SAA aS sy ot HE ARG, oe 

has 36 SSN ok s son SSO Re ACh IW PAV regis 7S SM Ay ss AS Re a Soe ee 

ee Ne 
Ss § ASH -Noace h PEM ean ee Mes) aks SC We TAT 

py aed) vw es 

‘ oe eel FSS RENE ANN ts Satis WARES VE EG 
Aw * NG LGR ere ke 2 ak

an x oy 

SON i pace AAS oS Ra ea june Soe Veron X % ‘ 

Yo any o> GSS SS LK PONG Vs gid ena), eye Re 
vx 

ets es AES Nk SR ae Jay eR e Nd DNs ! 

RNS NGS SSA WS ed FASE AUS SOG AGI: AUR CRA SEQ aN RHEE ES saci, 

| jul of Wer seo 8) hake ai BREE es oH a NA easel Says He that? re eI ey : 4 

Secs: SORE ere UN ee 
oS SOR IRAENFES Si a 
an WAG , DEUS WTA Nak ane ten Gael EN 

=> rR GN oN 

Sy y ae La Se < aoe ae! pee eoune spa Se Ss 

car £ S55 SSN, NY S oS and 
a . LEAL ENS Data: 8 kK 25h - rh 

om = y- ae Le oy Ren 
; ae Le 

pS NN: 
a \a S85 ORES 

BV at 35 NR shea Le st ‘Sy et Oil 

Se de os Nees ash BENG Maas ashe, on ae : Boats ae ee ds te Sa, 

Not yas Se sno TSS = os, ESD Bakewell : a 

ES “5 deren SH ONT Pa en he ~ & S 
; wc Ws ee € ote wh an 6 ay iw SN% 

: : 1 eae 
heady ai “p08 eu riee sy x 

te 

yore Ais tant, openised 

bee ahout in cannouns ial DEG ei 



a 
Lyd 1 © 

Ty te ge Ay Gh Sli te Ulagrep a fl OGL var) tice Vim Cay Sf Vil) | 

oe Lie ad ve aa, thed LG, Sh. feng CU feoe 
on 5, BG iS eS pau Malivac pe ys : ve SG. a 5 y Pa | 

G Vea Lt U0 Ob Es a ples fh COY Le ax | ee ts Le aga 
fours Go Ca SYD, & C, We yo Ne Pars Zeer oe | 

- pnd ple We C41 Lhe Ot? ATION G40, Se ye d 1201, 

UE ys ie this ox rp Bike, Wy ONO 

Yor Gilf tec cdf. yey, LP Von aw aS], Arya. C12 eG me 

sn OOo Able vibech prc phe horctn 0 bi hres LEE 
ID. 3b. Oty fg 1 Ge as a 

af dity ay) aiyelets evel ho feo oct op og | 

9. oan thea A pe Leap Dee tay end ll dae Hh, He 

cls ia ore hey be Dah, Gop Ge CHEER KOO 
CG linn fot bed op amet. fh nbobe OU hea 

Seon cae OR 

Cy BY faph ee on Jur PUML Bhs 2, Sho | 

oe as Uke BY coe Bt oss ES 
| ae Gilad Sed / oe GC Li NMesJeieutonbry iach puctenits hianetes tre forts ol Weve Pay 

pe A edbsefos he hitohadirs A an Hin. whe 
ey tah, sine Ph ince es WZ Ws ihe => | 

fh Vee 

1 

Co LSND Dae he taeda bore ee Bee Tat 

7 an ital ej Maori) Ploiny a 

oe od. phil. ya be oe pol Ley lla oghad, prot OT ee 
ede, Palle Wis as CLT. teeted o fhe tan ite 

LG) sate of ES Deas WE ee Le oe bl Ie Z foe AM 

= ie sae ag i Ce LEG 7 tts Teach ten pos I tho oa 
, (e424 Cr Wee, ahh | Sens! ot J oe 

y Spi 2 ods i ohy Arye. 7a, Gla —| 
| A CAL, Jf can og ye Wipe S ametur) the ae : Wi pe ; 

os eA PR He ds ge te ey Zz 
> whirl ure bog, é a Y, abort, y, a ‘ Peres Corres faz < 

: a YiuIt off 
ee 8 a 

th es Vo ane | 

Sean alee Fick then. ae a Ta ee ae ow CB B44 I 
TE a ae df « oe a Des Ater) | Act ies Wheed Pa 

a 



: Z Pasa Eee a als 
a \ me ae PVA BISA yee y's LASS pte ae AEG Baro ae Diavd, Sth eay 

PILE pes Tie ey | Vaprie HoT Oi Wha $s FI Ae * Ve joi tals tk 

en (Alok Ranh thee ahd lire CEO: Wradee, (0a G7 ee a Die PS 

SO 6 KGL Lh NO Yrpalola 0S je eS Z Dp SH. A Yur nod 

Ye oh os ae es LINE aa Hine, te formers c Loe 

of form Eee AD Mast db TOO sek j; 

Ao LOONEY, od } GOULD phe POG Polpin yee AnabeT ore . 

siya ood es wes sep soya ibe san Gacife 

Lon Ph a flere ; Bi eae Analies Sirs ELEN Ge dots (ae beg ji 

ODEs: iy TIS Ty Yh. fers en hor Wl toed teal 

RO a es ; eK wh Le Sa SMA Sex lit \eal/ compunrd b a (lo 

ee SE, Vivre”, DP eR or. WE Ce. PK 

e } Jil fe q CS Ay Le Oh, tech Sysaihe oe Cee) (At~ Ce tes lor ove \ > 

as i ey PY whe pot sf hbo hath i Da je 

Dns fer peal wird PioJce™ ae ae oo oe difecs pe 

Lasreoxtate Ge Misery Ae Wid. ei ee Uebctibiany Ho HCA Yh Ud oh SS 

f Vig WZ, wal fue BOK ay | Viteroletn a Vevzels prey oA on fn thy 3 bi deo Libby Flo 

' iniowte FG ‘he amen oF Kas Crter es ra ped te lathen & 

Se pow ve fete 7A 

Wek Up. 4 LF EX eS fi Cee ne Oe es 

the gs ale es 
der oud a ae 

bas iM {y 3D LOOT Fete VALE feof eae oe Zz Ween CLA II 

KE ee DoE on Co, Mocs SU oN 

‘ (ofc toddullce oy Bie hoa ls Yrs Cane SL 

Dsyaniie Oneal TINO lode Jarre we Hi robbl bitper Lo 
ffl Ms | cond 

= Bao Moraes URE NE AN ey 

icc. conde finn Vox Wn? ree aypescty ows vlan 7 Ke fon 
ee CS Te aS Ree 

! OSS INR an Ip Vy ; Be ee wv oO Std ore 

5 Bs ff inch po Ths Say Jb biete foie He mE cersd SO We awe ee 

D Selo Ret by ey, velar Re 

ney > es ae PINES Yer ice: ne 

/ bho tee pbtsed bofh/ el aS Boe on Gen 

| any 

FI CLL”. lz ee ie AUS a alee With ve 

eX : NA ee Se) Se HER hee in fp § ay . 

ioe so) re Calo pret fd Pen OE Ola ihe ajo 
Tae ae. 

‘ “a ee 745 yeti 4 Utes, plates: La J so ae oRGCK, ay ag Khees Pine Yrecs ‘yn 2) \S 

Upaee Li, GOES all hes dak WK Yh Aa ee Nahe’ on iO MG Mehr ee 

LO Ye & AES ses Va ere ee ODEs Yat 

en ‘ Sei, al 2 ord Hails Y, yee SVAN LSS 
FACE O 

NA eset y ANS d Na \ q 

po Uae at wet) ; bis as Dj: eae OTP res Yas wi Be Wee \ eerie de 

L Sontaigerty as ae ranks Lv 9 obs BAGO Mire I ae bie how Oe SG 
WH ay an Pre AM A Epes} Kote FADO Peds _ tyes juachoge Ino (pecs 

NG ek htt Tpit vii Vays Sab. OS Ae hl bts WHEL ee Al rete Hh igs Res ane Vielen fides Ke AN 

XS , pllhecs yas \prepess. sh va) be Alpe . em ESSN SsKGRG TO PRS St Oe oe UPR\ 

BSL nae Sa) GS rita pera hala 29» pads. cs Ce Hoe irae 
4 na Yes Fy if Dy) uf JES < : x ’ Seo VES at mas he 4 



a 

C 

FOSSIL PLANTS. Ad] 

ig) HALONIA TUBERCULATA? Bret. 

Pl. xxix, fig 1. 

Stem about three inches broad, flattened by compression to 

one inch, bearing large, round, elevated tubercles, hollow in 

the middle, or funnel-shaped, with a round convex point or 

small mammilla in the center. ‘The specimen is not only 

decorticated, but corroded by sulphuric acid, and nothing is 

seen of the cicatrices between the tubercles but irregular, un- 

dulate wrinkles, crossing each other without any definite di- 

rection. The hollow tubercles look like large cicatrices of 

Stigmaria. 

As the tubercles of the species of Halonia have never been described hol- 

low in the center, our plant is doubtfully referred to it. The deterioration of 

the surface has evidently not produced the cavities of the tubercles, for the in- 

ternai surface is smooth, regularly inclined downwards, bearing at the bottom 

a discernible vascular scar, similar to that of a Stigmaria. This species may 

be a Stigmaria, though the cicatrices are at least double of those of S. wmbo- 

nata, Lesqx. 

From the Chester group, Pope county. 

Yee farts Sap. 2h ASP S 

Grnus STIGMARIA, Bret. 

Ill. Geol. Rep., vol. ii, p. 447. 

STIGMARIA ELLIPTICA, Sp. nov. 

Pl. xxix, fig. 2. 

Stem thick, half a foot broad, flattened to one inch; cica- 

trices placed in regular spiral quaternate order, elliptical, more 

or less elongated and proportionally narrow, with a central 

nearly round, small mammilla, marked in the middle by a 

vascular point. The specimen is covered with a thin coat of 

coaly matter, which has filled the scars, where it has an in- 

creased thickness, obliterating generally the mammille. These 
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are, however, distinguishable at the bottom of some cicatrices. 

Their size is proportionally small. The species is perhaps re- 

ferable to some of the numerous varieties ascribed by authors 

to Stigmaria ficores. 

Prof. Goppert (Flora des Ubergangsgebiryes, p. 246, pl. xxxii, fig. 3,) has 

published as S. ficotdes var. elliptica, a specimen apparently decorticated, with 

oblong, elliptical and unequal cicatrices. These, by their irregularity of form, 

size and position, evidently belong to a species different from ours. The same 

author, in his Gattungen Liv .1, 2, pl. xv, fig. 49, shows part of the stem of a 

Stigmaria ficoides, whose cicatrices, taken from within the cylinder, are ellipti- 

cal, while those of the surface are round. But in the specimen here figured 

we have the true cicatrices of the cortex. I do not think it advisable to enu- 

merate and describe the different forms of St/ymaria as mere varieties of the 

same species, The vegetable remains described in the next genus, demonstrate 

that even the roots of plants of the Carboniferous age are distinguishable by 

peculiar forms and peculiar cicatrices. It is my belief, the genus Séigmaria 

does not represent tree roots, but floating stems, of which species of the genus 

Sigillaria constitute the flowers or fruit-bearing stems; the difference in the 

form, the size, and the relative position of the scars ought to be admitted as 

specific characters in the same manner as for the species of the genus Sigillaria. 

Duquoin ; shales over the main coal. 

STIGMARIA UMBONATA, Lesqx. 

Geol. Rept. of Penn., p. 870. 

I refer to this species remains of a Stigmaria found in abundance in the 

shales of the coal at Colchester, where the leaves are seen in connection with 

the stems. The cicatrices of the stems are of much larger size than those of 

Stigmaria ficoides, and the flattened leaves are twice as broad, measuring half 

an inch or more in diameter. 

Grnus STIGMARIOIDHS, Lesqx. 

Tur species referable to this genus, very variable in form, 

tuberculose, or globular, or cylindrical, are apparently tree - 

roots or rhizomas. They have, as common characters, round, 
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small scars of rootlets, generally placed without symmetrical 

order, and without a central vascular point. 

The affinity of this genus with the former appears at first very close ; but we 

have here species, evidently roots, some of them rhizomas of ferns, marked by 

irregularly placed scars, which cannot be united to a genus which, even if it 

should represent a kind of roots, is far different in its essential characters, viz : 

the regularity of position and the form of the scars. The name of Lhizolites, 

P. Braun., a genus enumerated but not described by Unger, might be, there- 

fore, appropriate if, per contra, the species had not a near relation to those of 

the former genus, by the form of the cicatrices and of the leaves. 

All these species appear to have been of a soft substance, and without excep- 

tion, have been found preserved in nodules. 

STIGMARIOIDES TRUNCATUS, Sp. nov. 

Pl. xxix, fig. 4. 

A cylindrical root, about one inch in diameter, with a smooth 

surface, marked with small round cicatrices, without order of 

position. These cicatrices vary much in size, and are evidently 

scars, left at the base of short, horizontal, flat rootlets, scarce- 

ly one line broad, without mark of a vascular line. The vas- 

cular point is also absent in the middle of the scars, or marked 

by a mere cavity. 

This species resembles the one published in vol. ii of this Report, p. £48, 

pl. xxxix, fig. 9, under the name of Stiymaria Evenii, which has the surface 

undulately ribbed and broader scars, and is also referable to this new genus. 

Found at Mazon creck, in concretions of argillaceous iron ore. 

STIGMARIOIDES TUBEROSUS, Sp. nov. 

Pl. xxix, fig. 5. 

I do not know any vegetable organ to which these peculiar 

remains could be compared. The specimen figured represents 

a nearly round or square oval tubercle, with a convex sur- 

face covered with small round points irregularly placed, re_ 

sembling scars of hairs or scales. In its upper part it is 
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strangulated or narrowed into a broad, tubulous, plaited leaf? 

or stem? resembling a large leaf of Stigmaria. It may indi- 

cate the first development of a rootstock, or represent a tuber- 

cle like those found at the end of the leaves of Stigmaria. 

It is marked in its upper part by a large round mammillate 

cicatrice, resembling also that of a Stigmaria. Its peculiar 

form cannot be considered as some casual deformation, as it is 

not only distinct in the middle of a concretion, but we -have 

two specimens of exactly the same conformation. The one 

which is not figured has the leaf longer, and the tuberule 

slightly smaller. 

From Mazon creek. 

STIGMARIOIDES VILLOSUS, Sp. nov. 

Pl. xxxi, fig. 1. 

Tue form of this kind of tubercle is about the same as 

that of the former species, square, round in outline, appearing 

to have been cylindrical or inflated. Its surface is marked by 

two kinds of cicatrices: the one, numerous, punctiform, infla- 

ted, placed close to each other in irregular spiral order; the 

other much larger, auricular, with a mammiulla and central 

point. The first look like scars of scales, the others like those 

of rootlets. This tubercle is, as seen on the figure, in close 

connection with a branch of Pecopteris villosa, Bret. 

But the union of both parts is not evident, for at its base the rachis is 

straight, and not curved to the root, by which the juxtaposition may be casual. 

Nevertheless the verrucose surface of the tubercle resemble so much that of 

the stem of the Pecopteris villosa, that it is scarcely hazardous to consider it as 

part of the rhizoma of this fern, and the same familiar juxtaposition of the 

same species of fern and the tubercle is marked upon the three specimens, 

which are all that have been procured as yet of this peculiar form. 

Found at Mazon creek, in concretions of argillaceous iron ore. 
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STIGMARIOIDES LINEARIS, Sp. nov. 

Pl. xxxi, fig. 2. 

A long, linear, cylindrical root, half an inch thick, slightly 

tapering downwards, obtuse at the base or broken, bearing 

narrow linear leaves or radicles one line broad, without medial 

nerve, leaving at their point of attachment small round cica- 

trices, placed without order and without visible central point. 

The rootlets or the first divisions of the root are also marked 

with round scars, fig. 2a, indicating a subdivision similar to 

that which is sometimes observable on leaves of Sfigmaria. 

Found at Mazon creek, in concretions. 

STIGMARIOIDES AFFINIS, Sp. nov. 

Pl. xxvii, fig. 9. 

Tuts species, represented by two specimens, appears inter- 

mediate between S. twberosus and the following. It has a 

short cylindrical base, divided like a root in branches, tending 

obliquely downwards and diminishing to a point. This part, 

about one inch long, is covered with horizontal, half an inch 

long linear narrow scales, or by their scars, in the form of 

sharply elevated points. From its slightly strangulated col- 

lum, or top, it abruptly passes into a broad linear flat leaf or 

blade, marked on each side by two obsolete lines resembling 

nerves. Its surface is equally marked with distant points, 

basilar scars of scales, a few of which are still seen on its 

borders. These borders are straight, sharp, well defined, like 

those of a leaf of Lepidodendron, and the surface is minutely 

and irregularly striate lengthwise. 

Found in the concretions of Mazon creek; by Mr. Jos. Even. 



456 PALAONTOLOGY OF ILLINOIS. 

STIGMARIOIDES SELAGO, Sp. nov. 

Pl. xxxi, fig. 3 and 30. 

AN apparently cylindrical branch or root, whose essential 

axis, about half an inch thick, is tapering downwards, dicho- 

tomously forking, covered with long, narrow, linear hairs or 

scales (fig. 3b enlarged), bearing from the end of the divisions 

long, hard, quadrangular, tubular, thick, naked leaves ?, with 

a thick, medial, vascular vein, and a narrowly striated surface. 

These leaves or roots are similar in form to those of Lepidophloias, but much 

longer. The figure exactly represents the specimen, which is finely preserved 

in the middle of a concretion. But the union of these hard, smooth, cylindri- 

cal leaves with a stem or root entirely covered with hairs, and from the point 

of alternate divisions, is so peculiar, that nothing among fossil or living vege- 

tables, that I know, can be compared to it. It is uncertain whether these hard 

leaves represent rootlets of some kind, or root-stalks or leaves, and possibly the 

specimen may be figured the wrong way. By its straight, horizontal, narrow, 

linear hairs, the part of the stem which bears them resembles the species pub- | 

lished in vol. ii, of this Report, p. 446, pl. xli, fig. 3, under the name of Selag- © 

tmites uncinnatus (1). 

In a concretion from Mazon creek. 

(1) Under the name of //izomopteris, Prof. Schimper has published, loc. cit., p 699, 

two species formerly referred to Selaginites, one of them, S. uncinnatus, Lesqx., Il]. Geol. 

Rep., p. 446, pl. xli, fig. 8, which he considers as rhizomas of ferns. These two last spe- Pion: 

cies of ours should be referred t) the same genera. Rhizomopteris (Selaginites) Rrdinanni, I] o 

Germ., has been found in the concretions of Mazon creek in well preserved specimens. 
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STEMS OF FERN TREES, 

Genus CAULOPTERIS, Ll. and Hutt. 

Ill. Geol. Rep., vol. ii, p. 458. 

CAULOPTERIS OBTECTA, Sp. nov. 

Pl. xxviii, fig. 1 to 4. 

STEMS of small size, varying in thickness from four to six 

inches, entirely covered with long, linear, cylindrical, erial 

rootlets, attached to it without relative order of position, bear- 

ing at their base an elongated oval scar. Branch scars dis- 

tant, oval obtuse at both ends, two to three inches long, one 

to one and a-half inches broad, marked lengthwise by broad 

striz, or marks of serial roots. The rootlets are regularly cy- 

lindrical, one foot long or more, apparently tubulose, without 

trace of a medial vascular line, closely appressed to each other, 

and upon each other in the same downward direction, and so 
entirely covering the stem that their cicatrices are rarely dis- 
tinguishable. The branch scars are distant, as seen figs. 1 and 

2, which show both sides of the same part of a stem, and indi- 

cate the relative position of the scars. The order of position 
appears to be as one to four, but is ebscured by the flattening 

of the stem, whose thickness is, by compression, reduced to 

one inch at the upper part, and to two inches at the lower 

part. A branch scar and part of stem are figured, natural 

size, fig. 3. The distance between these branch scars is so 

great, especially toward the base of the stem, that a number 

of specimens, some as large as one foot square, were collected 

at Colchester, and, though closely scrutinized, did not show 

any trace of them. 

ve 

—d8 
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These specimens are generally flattened to Jess than one inch in thickness, as 

if the stem had been of a soft texture. Generally the coat of superposed radi- 

cles is transformed into a pellicle of coal and these are marked on their sur- 

face by very thin parallel strixw, perceptible only with a strong glass. This 

coating of radicles upon the stem of a fern has nothing peculiar in it, as some 

fern trees of our time show the same kind of conformation. One species, 

Polypodium armatum, Swartz, from Brazil, is figured in Sternberg’s Vers., vol. 

i, pl. H. But from the Coal Measures we have as yet nothing analagous to this 

species. 

The beautiful stem represented, figs, 1 and 2, is from the shale of Morris, 

and belongs to Mr. Jos. Even, who kindly furnished me with splendid photo- 

graphs of it. 

CAULOPTERIS ACANTOPHORA, Sp. nov. 

Pl. xxvi, fig. 8 and 4. be ee 

THE species is represented by numerous specimens, some of 

them of large size, all of the same appearance. Their sur- 

face, either naked or coated with a pellicle of thin coaly mat- 

ter, is marked by irregular elevated points, placed without 
regular order, evidently the basilar scars of spines, with which 

the branches or stems were covered. On the large specimens 

no trace of branch scars was discernible, but the oval line, 

marked fig. 3, running parallel toa broad depression seen at 

the corner of the figure. Itisa kind of deep convexity in the 

shale, with smooth, irregular borders, resembling rather the 

impression left by the sides of a nodule than a branch scar. 

Fig. 4 represents a branch of this species, apparently at least, for it has the 

same kind of cicatrices exactly on the surface, and still bears on its borders 

some of the hooked spines by which they are produced. The branch is atten- 

uated into a conical point of attachment which does not resemble that of a 

branch of Caulopteris, and is also marked in the middle by a scar which, per 

contra, has the form of the branch scars of a fern, These specimens, al] flat- 

tened, are therefore probably only referable to this genus. 

It abounds, like the former species, at Colchester, and is also found at Morris. 
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FOSSIL PLANTS. 459 

CAULOPTERIS INTERMEDIA, Sp. nov. 

CicatricEs elliptical, elongated, three inches long, a little 

more than one inch broad, narrowed downwards into a broad 

cauda, pointed at the top, irregularly ribbed or sulcate, with a 

central, elongated scar, and without definite marginal disc. 

. Surface between the cicatrices apparently smooth, marked by 

points or mammille about one-eighth of an inch broad, half 

an inch distant, placed in an irregulaz, spiral order. The 

space between the cicatrices is horizontally one and a-half 

inches, and two inches in the direction of the spiral. 

This species is known to me only by a sketch lately communicated by the 

State Geologist, and received after the preparation of the descriptive part of 

this Report, and the engraving of the plates. It appears to be intermediate 

between Sigillaria Marodiscus, Bret., and Sigillaria Cistii, of the same author. © 

The form of the cicatrices is about the same size as in the first of these species, 

but they are disconnected at the base, placed in true spiral order, and at some 

distance from each other, as in the last species. It is a true Oawlopteris, ac- 

cording to Schimper’s definition of the genus, while most of our species of 

Caulopt ris, viz., those whose internal cicatrices are surrounded by a flattened 

border generally opening inwards in the form of a horse shoe, are referable to 

the genus Stemmatopteris, of Corda. 

In sandstone, over coal No. 3, one mile south of Rushville, Ill. 



460 PALAONTOLOGY OF ILLINOIS. 

FRUITS OR NUTLETS, 

Genus TRIGONOCARPUM, Bret. 

Ill. Geol. Rep., vol. ii, p. 460. 

TrigonocArpum Naeerratuu, Ll. and Hutt. 

Pl. xxxi, fig. 16. 

This fine fruit is cut in the middle by a section of a nodule which only rep- 

resents its internal part and structure. As the outside form is not known, 

and the internal disposition is slightly different from that of the fruit pub- 

lished by Lindley and Hutton, vol. ii, pl. 142, our species is doubtfully con- 

sidered as identical with the European one. This fruit has three distinct 

walls or envelopes. ,The external one, more than one line thick, looks like a 

fleshy, soft exocarp, the part which it occupies being of the same compound as 

that of the stone, merely changed in color and intermixed with small pyrites. 

Its form is exactly ovate-pointed, slightly emarginate at the point. The second 

wall, transformed into crystallized iron, is irregular in thickness, ascends, first 

as high as the point of the central reetlet; where it divides, one part uniting 

both borders, the other ascending near to the point where it is joined in an 

obtuse top. The third envelope, as thick as the first, ascends to the point c, 

and is a compound of a black substance mixed with fibrous tissue. The inter- 

nal nut is of a spongious compound like the third envelope, but is marked with 

more numerous, yellowish filaments, directed longitudinally, and irregularly 

broken across. Its point seems ascending into the first wall of the whole fruit. 

The English authors compare the fruit to that of a palm, and recognize in the 

middle of it, the place of the embryo, a depression which is not seen in ours. 

Found in a concretion of Mazon creek, by Mr. Jos. Even, to whom the spe- 

cimen belongs. 

TRIGONOCARPUM OLIVAFORMIS, Ll. and Hutt. 

Foss. Fl. 3 t. 222, fig. 1 and 3. 

Collected from the sandstone of Eugene, Ind., by Mr. John Collett. 
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FOSSIL PLANTS. 461 

Genus RHABDOCARPOS, Gopp. and Bergr. 

Fruits oval or cylindrical oblong, marked lengthwise on their surface by nar- 

row equal strize. 

RHABDOCARPOS CLAVATUS ?, Sternb. 

Pl. xxxi, fig. 11. 

Our specimen much resembles the figure given of this species by Geinitz, in 

Versteinerungen, pl. xxii, fig. 13, though it is much larger than the fruit fig- 

ured by Sternberg. The endocarp is about round, elongated upwards in a col- 

lum resembling the neck of a bottle; its surface, which is somewhat convex, 

is a mass of coaly matter, out across by deep wrinkles, caused by disruption ; 

the exocarp surrounding it is about one line thick, of the same shape as the 

endocarp, but slightly enlarged at the point and funnel shaped. It looks of a 

harder texture than the internal fruit. 

In a concretion from>Mazon creek, 

RHABDOCARPOS MAMMILLATUS, Sp. nov: 

Pl, xxxi, fig, 12 to 15. 

A rine small nutlet, quite entire and separated from the 

stone. Jt is apparently of a hard texture, oval, marked on its 
surface by regular, distinct deep strie, running down from the 

borders of a smooth mammillate top to the base, as seen fig. 

14 and 15. 

The surface of the nut isa thin shell which, as seen from a small part which 

is detached, covers a hard, smooth fruit. 

From Mazon ereek, in coneretions. 
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Genus CARPOLITHES, Sternb. 

Ill. Geol. Rep., vol. ii, p. 460. 

CARPOLITHES CORTICOSUS, Sp. nov. 

Pl. xxxi, fig. 117. 

A SMALL flattened nutlet, oval, short pointed at one end, 

(the point turned on one side) and covered with a thin yel- 

lowish membranaceous pellicle. It is surrounded by a pro- 

portionately thick pericarp, having the same form, and being 

a compound of crystallized iron. 

Mazon creek ; in concretions. 

CARPOLITHES PERSICARIA, Sp. nov. 

Pl. xxxi, fig. 18. 

A SMALL fruit, one-half of an inch long, only half as broad, 

oval elongated, pointed at one end, slightly emarginate at the 

other, with a thick exocarp, and an internal compound of the 
same form, but of a softer substance. The outer wall is pre- 

served, while the mternal part is nearly destroyed. It resem- 

bles a small kernel of a peach. 

On shale found at Murphysborough; and poorly preserved. 

Hl. CARPOLITHES VESICULARIS, Sp. nov. 

Pl. xxxi, fig. 19 to 21. 

Tus kind of fruit resembles a small bladder, which, by com- 
pression in various ways, has taken different forms. It is gen- 

erally elongated, more inflated and obtuse on one side thanon » 

the other, cylindrical. Its surface is smooth, generally cov- 

ered with a thin coating of coaly matter, marked with broad 

wrinkles and undulations, as in fig. 19. Fig. 21 shows a kind 
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of inflation or convexity, surrounded by a flattened border, 

resembling an endocarp and its exocarp. This form may be 

merely casual. 

Morris and Murphysborough ; abundant in the shales over the coal. 

CARPOLITHES BULLATUS, Sp. nov. 

Pl. xxxi, fig. 22 to 24. 

Aw agglomeration of oval or round, small, wrinkled seeds, 

resembling vesicular spores, all nearly of the same size. Like 

the former, they appear to have been of a soft vesicular tex- 

ture. Fig. 24 shows them enlarged. 

In concretions from Mazon ereek. 

The surface of the stone transversely cut, is covered with them. 

SIGILLARLA ? SemMINA, (Seeds of Sigillaria?). 

Pl. xxxi, fig. 25, and 25a. 

The concretions of Mazon ereek Yontain: agglomerations of small seeds, 

united into cylindrical-ovate clusters, about one inch long, nearly half an inch 

broad, obtuse at both ends, without trace of any common receptacle to which 

they might be attached. These seeds are rounded upwards, triangular and taper- 

ing to a point downwards, as seen in fig. 25a, enlarged five times. The space 

which contains these seeds in the middle of nodules, is filled with a calcareous, 

white compound, in which the yellowish brown seeds are imbedded without 

any apparent regular order. 

On the shales at Morris, where clusters of the same kind have also been ob- 

served, the agglomerations are flattened in irregular round patches, about one 

_ inch in_diameter, no more than half aime broad. Though these seeds, by their 

form and size, are similar to those which have been figured by Goldenberg in 

his Fl. Sarr., 2, pl. 10, fig. 1 and 2, as seeds of Srgi//aria, and also to those re- 

marked under the scales of true cones of Sigillaria found in Ohio by Dr. New- 

berry, their generic relation is still uncertain. They are evidently referable tc 

some species of the family of the Selaginez. 

Collected by Mr. Jos. Even. 

Ses 
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ORGANS OF UNCERTAIN AFFINITY. 

Genus PALAZOXYRIS, Bret. 
TS 

Ann. Se. Nat., xv., p. 456. 

SPINDLE-SHAPED strobiles, covered with closely imbricated 

rhomboidal scales, disposed in spiral order, the inferior ones 

passing to an angular pedicel, the upper ones lengthened into 

linear appendages. 

This description is copied from Unger’s genera, and though inappropriate 

for the classification of the species referred to it, this genus is preserved, with 

its diagnosis, for the good reason that, as will be seen hereafter, the true nature 

of these organs is unknown. 

PALMOXYRIS PRENDELI, Sp. nov. 

Pl. xxvii, fig 10 and 12. i 

A SPINDLE or bottle-shaped body, appearing like a flattened 

small bladder, enlarged in the middle, tapering into a long 

neck, more abruptly rounded and narrowed downwards into 

an obtuse point, surrounded by a double line of thin but deep 

filaments or strie, scarcely half a line distant, often close to 

each other, ascending in spiral form from the basilar point, at 

first in an obtuse angle with the borders, but elongating up- 

wards and ascending into the neck where they become nearly 

parallel to its sides. The surface of this capsular body is 

formed of a thin pellicle, and by its compression, the spiral 

lines of both sides are marked upon it, thus forming, by their 

crossings, a trellis of more or less enlarged rhomboidal divi- 

sions. In ascending into the neck, the spiral lines approach’ 
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more and more, nearly uniting into one. The whole surface 

is marked with close, very narrow lines, running in the direc- 

tion of the twining, and discernible only with a strong glass. 

The borders are smooth or without any projections. 

On the specimen represented, fig. 12, the spiral lines are erased in the mid- 

dle of the body, which is there undulately and irregularly wrinkled like the 

outside of an empty bag. As the form, the distance, and the direction of the spi- 

ral lines from under the neck and upwards, where they are distinct, are the same, 

I consider this specimen as representing a modification of this species by age. 

The best specimen found to the present time, of all those referable to this 

genus, is that represented fig. 10. It was kindly presented to me by Mr. 

Michael Prendel, of Morris, for whom the species is named. 

It is, like all the others mentioned here below, from the concretions of Ma- 

zon creek. 

PALMOXYRIS APPENDICULATA, Sp. nov. 

Pl. xxvii, Hes 11. 
WA) 

Bopy spindle-shaped, ovate in the middle, tapering and 

elongated at both ends, filaments placed at about equal 

distances from each other, distance averaging the twelfth 

part of an inch, turning at the middle in a nearly horizontal 

spiral, descending downwards in a more acute angle, and ab- 

ruptly terminating above and in ascending, in a concave 

straight blade, where they become parallel with its borders. 

On both sides, in the middle of the body, the lamina or sub- 

stance intermediate to the spiral filaments, protrudes outwards 

forming irregularly pointed triangular teeth or appendages, 

which, however, are not marked at some places. This shows 

them to be the result of a mere mechanical lateral projection, 

like those which would be produced on its sides by the com- 

pression of an envelope, either formed of twisted, concave, 

semi-cylindrical blades, or of a soft bladder, surrounded by 

strong spiral fibres. Our figure may be represented in a wrong 

direction, or turned upside down. 

—59 
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PALMOXYRIS CORRUGATA, Sp. nov. 

Pl. xxvii, fig. 18. 

Its form is, like that of the former, spindle-shaped, more elongated, and gradu- 

ally tapering to both its ends. Its surface, irregularly folded and wrinkled, 

has not any trace of spiral fibres. In its upper neck, the body appears passing 

into parallel blades, while downwards it is bordered by two leaf-like appenda- 

ges of a coriaceous substance. These linear blades are somewhat coneave, the 

one bending downwards, the other upwards, like the remains of spiral, still half 

bent lamine. The folds of the body do not show any peculiar form like the 

outline of a hard substanee inclosed, but they are mere irregular wrinkles, like 

those which could be formed upon the outside of a crumpled empty bag. 

From what is said in the above descriptions, it is evident that the true nature 

of the organs placed under this generic name is unknown. They cannot have 

any relation to the flower-bearing spikes of a Xyris, for they do not show any 

trace of scale-like bracts, forming a flower head, or of points of attachment of 

such scales ; nothing that could be compared to flowers or to their receptacles. 

If these bodies were more regular, and appearing as though containing some 

nutlet, they could be compared, by the rhomboidal marks of the surface, to 

some fruits of palm, like those of the genus Mauritia or Lepidocarpum. But ul 

in all the vegetable organs of this kind, the disposition of the scale-like sur- 7 

face of the walls is far more regular than it is in ours. It is not quite evident 

whether the spiral lines marked on the outside are formed by the twisting of 

leaf-like blades, or by mere thread-like filaments. The variety in the distances 

between these lines, as seen fig. 10, tends to support this last supposition, while 

the lateral projections of the borders, in fig. 11, and the leaf-like appendages 

seen at the point and base of our two last species seem, on the contrary, to in- 

dicate a conformation by the spiral winding of grass-like leaves. In this case, 

it could be supposed that these bodies represent rhizomas of some plant like 

Cordaites, whose unfolding of the leaves is in a spiral, and which might be 

seen already folded in that way in the embryonic or radiculose state? After 

all, they may belong to the animal rather than to the vegetable kingdom, and 

represent envelopes formed in that shape by some kind of insects for inclosing 

the larvas. Their irregularity seems to dictate this conclusion. The two fig- 

ures given by Count Sternberg in Vers., 2, p. 189, pl. 59, fig. 10 and 11, of 

Palxoxyris Munsteri, represent a species far different from ours; but if the 

figures are exact, they distinctly show that the spindle-shaped body is an en- 

velope, formed by the twisting of three or four leaf-like blades, for at the upper 

and lower ends, where the twisting ceases, these blades separate, and are seen 
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linear and parallel, each about one-eighth of an inch broad, with the same form, 

size and position, at both endsof the inflated body. Such a conformation seems 

far more the result of animal industry than of vegetable organization. 

"The species “hitherto referred to this genus, are, with the first-named: P. 

Munsteri, of Sternb., Paleoxyris regularis, Brgt., loc. cit., which, by its regular 

seale-like scars, is different from ours; Palxoxyris multiceps and Paloxyris 

rhombea, two species of F. Braun, merely enumerated in Unger’s Genera and 

Spec., without description. The two last species, like that of Sternberg, are 

from the Keuper Lias: that of Prof. Brongniart, from the Permian. Our spe- 

cies, represented in the lower part of the true Coal Measures, are therefore in- 

teresting to science, from their geological position. 

Mazon creek, Grundy county. 

NN . 
a x 

The following species have been found and communicated to me since the 

preparation of the plates : and have not yet been figured : 

S SV 9 way 40 iS \ 
es \: ‘ 

NEUROPTERIS MICROPHILLA, Bret. 

Foss. Flor., p. 245, Pl. 74, fig. 6. 

Represented by two specimens from Mazon creek, which, though showing 

the characters marked by the author, do not distinctly indicate whether the spe- 

cies is truly a distinct one, or merely a small form with obscure nervation of 

Neuropteris Loschii, Brgt. 

NEUROPTERIS ANGUSTI-FOLIA, Bret. Het) Re 

Foss. Flor., p. 281, Pl. 64, fig. 3 and 4. 

The specimen is an exact representation of Brongniart’s figures of this spe- 

cies. The surface of the leaflet is smooth or without hairs; the veinlets some- 

what coarser, and not quite as distinct as in NV. hirsuta, are marked at the up- 

per part of the leaf and at the base of the veinlets by the same kind of swell- 

ing or tumor which is seen in the author’s species, and has been considered by 

him as remains of fructification. The leaf at its base is elongated on one side 

in a kind of auricle, and abruptly narrowed or truncate at the other, linear 

lanceolate, obtusely pointed with a comparatively broad pedicel one-fourth of an 

AiG 7 e 
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468 PALAONTOLOGY OF ILLINOIS. 

inch long. This last character seems to unite this species to Neuropteris Scheuch- 

zert, Brgt., which the author considers as probably identical with Neuropteris 

angusti-folia, I have lately received from Mr. 8. S. Strong, and also in a con- 

cretion from Mazon creek, a splendid specimen representing the top of a pinna of 

Neuropteris hirsuta, Lesq., in the process of unfolding, or still curved in spiral, 

whose leaflets, very hirsute on one side only, are narrow, linear lanceolate, and 

unequal at base, exactly like the leaflets of NV. angusti-folia, Brgt. Iam, 

therefore, not yet satisfied that this last species is a distinet one, and still believe 

that it may represent a form of WV. hirsuta, as it has been explained, Geol. Rept. 

Penn., p. 857. 

Coneretions of Mazon creek; from Mr. Even. 

NEUROPTERIS CRENULATA, Bret. 

Foss. Flor., tab. 64, fig. 2. 

I refer with doubt to this species a specimen procured by Mr. S. S. Strong 

from the coneretions of Mazon creek. It represents the upper end of a pinna 

bearing oblique, oblong, obtuse leaflets, attached to the rachis by the narrowed 

base, forming a broad pedicel, and of the same form as those figured by Brong- 

niart. The upper leaflets are simple, the lower ones compound, or bearing on 

each side at their base a round, small, cyclopteroidal pinnule. The medial 

nerve of the leaflets is obscurely inflated, the veins and veinlets are distant, 

arched, distinct, not inflated, forking once or twice; the borders are slightly 

crenulate by a contraction of the epidermis at the point of the veinlets. Our 

specimens agree well enough with some of this species obtained from Pennsyl- 

vania, as also with the description of the author. There is, nevertheless, a dif- 

ference especially marked by the division of the inferior leaflets with small 

round pinnules at the base, like those of Neuropteris lirsuta, a division which 

has not been heretofore noticed in this species. The teeth of the borders are 

also less prominent and distinct on our own specimen. 

CALLIprERIS SuLLIvANTH, Lesqx. / 

Ill. Geol. Rep., vol. ii, p. 440, Pl. 38, fig. 1. 

Some specimens, in concretions from Mazon creek, show the lower divisions 

of the pinnze more elongated, and pinnately cut-lobed, as in species of Alethop- 

terts. ‘This kind of subdivision would therefore indicate the place of this spe- 

cies in this last genus, as admitted by Schimper, Paleont. Veget., p. 561. But 

the peculiar nervation of this fine fossil fern, which is half neuropteroidal, has 
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a close analogy with the species admitted by Brongniart as the type of his 

genus Callipteris. When better known it may probably indicate the character 

of a new genus. 

ALETHOPTERIS LONGIFOLIA, Bret. PROD UN ites 

Foss. Flor., p. 278, Pl. 83, fig. 2. 

The specimen, a fine one, represents the upper part of a pinna, with a broad > v 

half round rachis, bearing alternate, horizontal, narrow, linear, simple pinnules, 

attached to it by their whole base, but not connate, with entire or scarcely undu- 

late borders. The nervation is exactly as figured and described by the author. 

The leaflets are marked by round scars of sori, placed near the border, one only 

upon each middle vein; the details of their structure cannot be seen, but they 

greatly differ in form and position from those of Alethopteris emuarginata, Gopp. 

Concretions of Mazon creek; Mr. Even. 

ALETHOPTERIS PENNSYLVANICA, Lesqx. 

Penn. Geol. Rept., p. 864, Pl. ii, fig. 1 and 2. 

In the shales of Morris; Mr. 8. 8. Strong. 

ASTEROCARPUS GRANDIS, Sp, Nov. 

Upprr end of a pinna,two inches long, a little more than 

one inch broad at the broken base, evidently part of a large 

frond. The lanceolate pinna is simply divided into alternate, 

open, lanceolate, obtuse pinnules, one-fifth of an inch broad : 

at their connate base, and one-half of an imch long, with a 

smooth surface or with merely an obscure medial nerve, with- 

out other traces of nervation. The fructification is marked 

by large starlike sort, placed near the borders of the pinnules, 

four on each side, one at the top, with six to ten sporange-cells 

pointed towards the center, obtuse to the outward. The form 

of the sporanges is the same as in Astevocarpus Sternbergii, 

Gopp., Foss. Farn., p. 188, pl. 6, fig. 1 and 2, but they are 
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larger and more distant from each other. The form of the 

pinna and of its division is also totally different in our species, 

Mazon creek; S. 8. Strong. 

A number of specimens, representing fruiting pinnee of Pecopteris or Ale- 

thopterts, have been recently obtained from Mazon creek, but are left unde- 

scribed, the essential characters, form and position of the sort, nervation, ete., 

being too obscure for a satisfactory diagnosis. 

HYMENOPHYLLITES FURCATUS, Bret. 

Veg. Foss., p. 179, Pl. 49, fig. 4 and 5. 

A few small specimens of this species have been collected by Mr. 8. S. Strong, 

from the roof shales of Morris. It is rather a sub-conglomerate species, being 

found most abundant at the base of the mill-stone grit, or the top of the red 

sandstone, in the anthracite basin of Pennsylvania. 

STIGMARIOIDES ? RUGOSUS, Sp. nov. 

As much as can be seen from two specimens obtained in con- 

eretions at Mazon creek, by Mr. 8. 8. Strong, the stem is cy- 

lindrical, two to three inches in diameter, marked with circu- 

lar depressions, points of insertion of branches, or rootlets di- 

verging from it all around, enlarged at base, cylindrical, flat- 

tened by compression, tapering or diminishing in size from the 

base, half an inch broad to the top, one-fourth of an inch in 

diameter, where these rootlets are broken, two and a half 

inches from the points of insertion. Their surface is wrinkled 

and narrowly striate in their length, and marked by small 

round holes, which appear as the basilar points of attachment 

of branches of rootlets. The cross section of half a cylindri- 

cal stem is obscurely seen, and appears to be marked by broad 

tubercles like those of a stem of a Calamites, only much lar- 

ger. There is nothing published as yet, which can compare 

with these fossil remains, but the roots of Equisetum Mougeotit, 

Schp., Pal. Veg., pl. 13, fig. 9. I consider them as represent- 

ing the rhizomas of some Equisetacece. 
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DISTRIBUTION OF THE FOSSIL FLORA OF THE ILLINOIS 
COAL FIELDS, 

The following table enumerates all the species of fossil plants known to this 

time, (March, 1870,) from the Coal Measures of Illinois, and indicates the lo- 

cation where the specimens representing them have been found. This synopsis 

of the fossil flora of the Illinois coal fields may serve to elucidate the remarks 

which have been suggested by the study of this flora. The figures marked on 

the table show approximately the proportion of specimens which represent each 

species: 1, for example, for a species represented by less than five specimens ; 

12 for a species represented by one hundred or more. 
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476 PALZONTOLOGY OF ILLINOIS. 

This table enumerates 256 species of fossil plants, or more than double the 

number of those which were known from Illinois at the time when the second 

volume of the State Geological Report was published. The catalogue of the 

American fossil plants which served as a point of comparison for the table pre- 

pared for that volume, p. 464, enumerates 280 species, (420-fromHinois) even 

comprising some pertaining to the Devonian strata. It is, therefore, evident 

that the assertion, concerning the insufficiency of our knowledge of the flora 

of the Coal Measures of Illinois and of the future discoveries promised to con- 

tinued researches, is fully corroborated by facts. Of the recently discovered 

species, seventy-nine are considered as new, and forty, though known already 

from Europe, had not been recognized before in our American Coal Measures. 

The species marked in the table as from Morris and from Mazon creek, are 

from the same geological horizon. The bed of shale overlaying the coal at 

Morris covers, apparently, the whole extent of the Coal Measures of Grundy 

county. At Morris, this shale contains but few nodules or concretions, while 

at Mazon creek these nodules are found quite abundant, having been washed 

from the shales into the bed of the creek. The two localities are separated in 

the table merely to indicate the proportion of species preserved in shale or in 

concretions, and to show the difference in the nature of the fossil remains. 

About 180 of the species enumerated in the table have been found at Morris 

and Mazon creek. This remarkable predominance is due to peculiar circum- 

stances : 

1st. It is at and around Morris that an uninterrupted series of researches has 

been pursued by the two ardent and clever investigators, Messrs. Jos. Hven 

and 8. S. Strong, so often named in this Report. Researches of this kind, in 

which the miners often become interested and afford valuable assistance, offer 

the best chances to make new discoveries. ‘They also enable the observer to 

obtain, when still in place and before the fragments are scattered, specimens 

of the different parts of a plant ; to compare the different organs, or the same 

organs in different positions, and thus to become better acquainted with the 

true nature, and with the variations of forms of the same vegetable. 

2d. In the shale of Morris, there is not only a great abundance of remains 

of plants, but the coal which it covers is opened either by shafts, or by drifting 

at numerous and distant places, and therefore the flora is exposed in its local 

varieties. The distribution of plants in the coal epoch was evidently governed 

by the same laws as is now the vegetation of our swamps. ‘There was a gen- 

eral uniformity of species, with a constant diversity of groups on small areas: 

As we see now in the peat bogs, here the ferns, there the grasses, or the rushes 

or the mosses, according to the degree of humidity of the surface, which varies 

at every step, we find, in examining the fossil plants of a given area, a con- 
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stant recurrence of the same species at the same place, and a diversity only at 

a distance in various directions. 

At Mazon creek, the meanders of the stream have dug a broad bed through 

the same bank of shale, and the water, washing for centuries, has uncovered 

great numbers of concretions and scattered them for miles from their point of 

origin. As a whole, therefore, the concretions represent the characters of the 

flora of a large area. No other place in the Illinois coal field has afforded the 

same advantages for research. 

The shales at Colchester, Murphysborough and St. Johns, are rich in vege- 

table remains; but little has been done there in the way of collecting speci- 

mens of fossil plants, except by the assistants in the Survey. And from the 

above remarks it is easy to understand that researches made in passing, or re- 

maining at a place only for a short time, are far from affording the chances of 

valuable discoveries. It is, therefore, very probable, that these last named locali- 

ties have still in reservation a good many species of coal plants which are now 

unknown to us, and that the fossil flora of Illinois is far from being fully 

known at the present time. 

The Report on the Flora of the Coal Measures of Illinois should have been 

closed here, but for the recent publication of a remarkable work on vegetable 

paleontology. (1) Among other matters of general interest, this work is pre- 

faced by some discussions on the cause and nature of phenomena attending the 

preservation or fossilization of vegetable remains. It also describes and critically 

reviews most of our new species published in the 2d vol. of the Ills. Geol. Re- 

port. This, of course, is a reason for considering, from American observations, 

some well established facts which corroborate or invalidate the conclusions of 

the celebrated author. It also provokes a discussion on the value of some of 

our species, and on their affinity with the flora of the Carboniferous Measures 

of Hurope. And further, it now becomes of importance to review the conclu- 

sions which have already, or should be hereafter drawn, on the geographical 

and stratigraphical distribution of our species of fossil plants in relation to geol- 

ogy, and to fix some reliable points of reference for future researches on the 

subject. 

(1) Traite de Paleontologie vegetale par W. Ph. Schimper. Paris, Bailliere & fils, 1869. 
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478 PALAONTOLOGY OF ILLINOIS. 

MODE OF PRESERVATION OF VEGETABLE REMAINS IN 

OUR AMERICAN COAL MEASURES. 

§ Ist.) REMAINS OF PLANTS IN COAL. 

It has been erroneously asserted that the coal itself does not contain any re- 

cognizable vegetable remains, it being merely a mass of bitumen, independent 

of any of the plants which are found in the shales overlaying or underlaying 

it. Our bituminous coal is generally a compound of supposed layers of erys- 

talline matter, about one-eighth of an inch in thickness, separated by a thin 

coat of pulverulent coal, or mineral charcoal, which is a mere compound of cel- 

lular tissue and of vessels of plants. (2) 

Generally, this agglomeration of broken tissue preserves some outline by 

which the genera, even the species to which the remains belong, can be recog- 

nized at first sight: leaflets of ferns, stems of Calamites, bark of Stigmaria, 

Lepidodendron, etc. But besides this, the coal itself, though more rarely, is 

marked with distinct prints of the-plants of which it isa compound. This — 

case is especially observable in a kind of hard, laminated, flint coal, obtained in 

Mercer county by Mr. H. A. Green, which bears on the horizontal surface ef + 

its crystaliine lamellae, however thin they may be cut, the outline and neryation. - 

of leaves and branches of ferns, and other vegetables of the coal; and these 

are so distinctly marked, that the most delicate parts are as easily identified 

as those of plants preserved in shales. . 

The great abundance of these remains show that the whole mass of this coal, 

which is true coal and burns freely, is a compound of them. In the cannel 

coal which has been formed under water from more decomposed vegetables, 

the forms are more rarely recognizable. Yet the cannel coal of Breckenridge, 

Ky., is marked through its whole mass by stems and leaves of Stigmaria and 

Lepidodendron, rendered distinct by infiltration of sulphuret of iron. Even 

in the anthracite coal of Penna., whose matter has been subjected to heat and 

(2) This fact is easily ascertained by microscopical examination. Prof. J. W. Dawson, of 

Montreal, has closely examined this charcoal, and published, as results of his interesting re- 

searches, numerous forms of vessels of plants. The same kind of researches had been 

already pursued by Prof. Goppert, who had recognized, in this -pulverulent coal, remains of 

plants of every family hitherto known to occur fossil in the coal. (Quat. Geol. Jour., vol. 5, 

mem., p. 17.) 
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fused to cohesion after the transformation of vegetable matter into coal, one 

can easily discover an abundance of remains of plants whose genera and even 

species are sometimes recognizable. These facts, which cannot be overlooked, 

may be taken into account in examining new theories in relation to the forma- 

tion of coal. 

§ 2. VEGETABLE REMAINS PRESERVED IN SHALE. 

It is in the clay or silicious shale that the fragments of plants of the coal 

epoch have been more generally preserved. When a bed of vegetable matter 

heaped for the formation of a coal has begun to cease its growth, its top indi- 

cates a greater scarcity of vegetable remains, mixed with a larger proportion of 

earthy or clayey matter. The coal then becomes a less homogeneous mass, 

easily separating in layers of heaped fragments of vegetable and foreign mat- 

ter. By and by, the vegetation becoming scarcer by superabundance of water 

upon the surface of the bogs, the clay is more thickly deposited, and the vege- 

table remains, more rare and scattered, are more distinct and more easily re- 

cognizable. When preserved in that way, the plants or their fragments have 

been first slowly decomposed and softened by humidity, and then more or less 

flattened by compression. All the naturalists who have examined the coal 

formations are well acquainted with the appearance of the remains found in 

shale, and sometimes admirably preserved. Generally, the woody tissue of the 

plant has been destroyed, and the surface of the stems and branches only are 

preserved in a thin coat of coaly matter, bearing impressions of scars of the 

bark, etc. For the leaves, the coaly matter represents the whole substance, 

and for the ferns, especially, it preserves the exact form of the vegetable and is 

marked by the impression of veins and veinlets, mostly distinct to their last 

divisions. Some leaves of a coriaceous texture have their epidermis hard- 

ened by mineralization, and separable from the shale like a transparent pelli- 

cle. It can then be easily examined under the microscope, and all the details 

of structure recognized. It is especially the case with our Dictyopteris rubella 

of Murphysborough, as also with the leaves of Whittleseya elegans, Newb., of 

Ohio. Sometimes the leaves of Neuropteris hirsuta have been heaped and 

compressed together in such quantity, that the pinnules are separable from - 

each other as a carbonaceous cuticle, preserving traces of the primitive or- 

ganism. 

The shales, according to the amount of vegetable matter mixed in them, 

and the depth at which they have been formed under water, are of a more or 

less dark color ; whitish or yellowish when of fresh water origin, and with few 

remains of plants ; black and generally more homogeneous when formed in deep 
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water, and having for a larger proportion of their compound, broken remains of 

organized beings. In this case the remains are either animal or vegetable 

mixed together, both fragments of moluses and fishes with fragments of plants 

recognizable on the same piece of shale, or mere remains of animals or only 

plants. These various appearances are easily explained in considering the phe- 

nomena accompanying the formation of tha coal strata, from deposits analo- 

gous to those of our existing peat bogs. For the surface of these bogs, even’ 

in our time, shows the same differences in the superposed deposits, according 

to the depth and chemical compounds of the water by which they become 

covered, either by casual inundation in the interior of the land, or by slow im. 

mersion near the borders of lakes or sea shores. Even where the coal and shales, 

from the amount of remains of fishes which they contain, appear to have been 

formed in water of a certain depth, the matter always bears evident traces of 

its origin from land vegetation, and never from marine plants. The lower part 

of a bed of coal, worked near the mouth of Yellow creek, Ohio, is a kind of 

cannel coal, or very bituminous compact shale, full of the remains of fishes, 

whose entire skeletons vary in length from one inch to one foot. Yet this shale 

has an abundance of remains of land plants mixed in its compound. The 

same case is observabl&in Kentucky—for example, at Airdrie, on Green river, 

where the upper coal (No. 11 of the Kentucky section,) is overlaid by a bitu- 

minous laminated shale, containing teeth of large fishes with trunks of Sigil- 

laria, Lepidodendron, etc., and branches and leaves of ferns. Those who have 

examined our immersed peat bogs along the shores of New Jersey, have seen 

in activity a formation of the same kind, where logs of large trees are fished 

from a depth of ten or fifteen feet, out of beds of peat submerged in water deep 

enough to feed a variety of fishes ; while here and there, small islands, half float- 

ing fragments of wood or heaps of mud, are covered with a luxuriant growth 

of ferns, reeds or bushes, which throw their debris to the surface, to be con- — - 

veyed to the bottom and there mixed in the bed of mud, an incipient shale, ae 

with animal remains. ‘ee 

Among the various metamorphoses to which remains of plants have been 

subjected in the shale by compression, decomposition and other chemical and 

mechanical agencies, one peculiar phenomenon is worth noticing here, In the 

shale covering the bed of anthracite of Rhode Island, the whole carbonaceous 

matter of the plants has been destroyed by heat, and the mere skeleton of the 

leaves and other remains is marked upon the shale as a more or less distinct 

mould, often covered by a whitish incrustation of selenite. In this process of 

fusion, the vegetable fragments have been distorted in such a way that they 

often present an appearance far different from that of the species to which they 

belong. For example, in some branches of ferns, the leaflets have been, on 

one side of the pinnx, extended to double their original length, and narrowed 
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in proportion, while on the other side they have been relatively contracted and 

widened. Without an examination of the shale at. Newport, it would be diffi- 

cult to account for such a metamorphosis. At this locality, the shales present 

along the shore a series of low undulations, resembling slightly elevated waves ; 

and there one can see that, in the state of fusion of the whole mass, the re- 

mains of plants, following the force of upheaval, have been, at peculiar places, 

drawn upwards and therefore elongated on one side, and of course drawn on 

the other towards the rachis. It is peculiar that the rachis and stems do not 

show any appearance of flexure and of deformation, and it is remarkable also 

that the same phenomenon of dimorphism is not observable on the plants found 

in the shale of the anthracite basin of Pennsylvania, where the flexures of the 

veins of coal are often abrupt, and where traces of tortion are frequently seen 

upon fragments of the combustible mineral. This deformation of vegetable 

remains may give an idea of the difficulties encountered by the paleontologist 

in studying, as he has to do, mere fragments of plants in their fossil state. Not 

only do these remains generally insufficiently represent the whole vegetable, 

but often they are deformed by various forces and influences, to which they are 

subjected in the process of mineralization. 

§ 3. VEGETABLE REMAINS PRESERVED IN FERRUGINOUS 

CONCRETIONS. 

As far as we know, from the specimens abundantly found in Illinois, the 

mode of preservation of fessil plants in concretions is somewhat different from 

what it is in argillaceous shale. These concretions are found, especially in the 

shale of Grundy county, irregularly scattered from top to bottom of the strata, 

in the form of oval, more or less elongated, generally slightly flattened concre- 

tions. They appear to have been formed by superposition of concentric layers 

of slowly deposited carbonate of iron or ferruginous clay around central nu- 

clei, which are most commonly parts of plants, bones of fishes or the remains 

of insects and crustacea. Their size and form vary according to that of the 

body around which the deposit has been made. Some small leaflets of ferns are 

found in nodules which are not larger than a walnut ; pieces of calamites are in- 

closed in cylindrical concretions varying in length from two inches to one foot or 

more ; pinnze of ferns or of Asterophyllites have been discovered in flattened con- 

cretions measuring about one square foot and only two inches thick, their form 

agreeing more or less with that of the body around which they have originated, 

though always showing an oval or round outline, by superposition of concentric 

layers. It is not yet clear whether the flattening of some of the specimens is 

the result of compression. Generally, the nodules which have cylindrical 

pieces of stems, or nutlets for nuclei, are round or exactly oval, while they 
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482 PALHZONTOLOGY OF ILLINOIS. 

are flattened for pieces of ferns, in proportion to the breadth of the fragments 
which they have entombed. 

The origin of these concretions has been explained in admitting a general 
tendency of some mineral bodies to concentrate around centers, whether solidify- 
ing from fusion, solution or vapors. (1) This explanation may be satisfactory 
in-regard to other kinds of concretions, but from their peciliar position, their 

form and size, varying according to the nature and outline of the bodies which 

they contain, the nodules of Mazon creek rather seem to be the work of infu- 

soria or Bacillaria concentrating molecules of iron around some centers, as it 

now happens in the formation of the bog iron ore, or in other deposits, in 

springs or pools, whose waters contain a solution of iron. This supposition ap- 

pears confirmed by the manner in which the bodies in concretions have been 

preserved and selected for preservation. Though generally mere fragments, 

their integrity is complete, and yet some of them are of very soft texture. 

The pinnz or leaflets of ferns are always found in them in a flattened position, 

their axis or rachis extending through the center of the elongated nodule, with 

the divisions on both sides; the surface of the pinnules, slightly swollen, as 

when in their living state, is marked by recognizable hairs or fruit dots, with 

distinct veins and yeinlets, and their appendages, like the scales, are seen in 

the various modifications which they present in living specimens; for example, 

long, straight, flat, diverging, on primary rachis, and becoming shorter, ruf- 

fled and curled on their upper divisions. The small organs of plants appear, 

therefore, in a better state of preservation than in the shales. With small ani- 

mals like crustaceans, scorpions, insects of a fleshy and very delicate texture, 

the preservation of form is still more remarkable. They are found entombed 

in the middle of the nodules just as if they were in life, or as if they had been 

transformed into stone while still living. ‘The fruits or nutlets are not flat- 

tened. By the section of the nodules, which generally break into two equal 

halves by hard strokes on their edges, the middle and internal part of the fruit 

is exposed to view, while the outside surface is immersed in the stone. The 

numerous cones also of Lepidodendron found in these coneretions are equally 

well preserved, either whole or in part, by horizontal cross sections. Some 

specimens not only show distinctly the pedicels of the sporanges and the blades 

in their natural position, but even sporanges with their seeds have been found 

in them, without perceptible alteration. In the eross section of these Lepidos- 

trobi the sporange cells form a central row, which is surrounded by the blades 

in the form of a star. 

Peculiar species of plants and animals, or their fragments, seem to have 

been selected as the nuclei of these nodules. They contain, for example, an 

(1) Dana’s Manual of Geology, p. 626. 
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abundance of leaflets of various species of MNeuropteris, especially NV. hirsuta, 

of Alethopterts Serlit, of Pecopteris villosa, P. abbreviata, Hymenophyllites Clarkii, 

Annularia longifolia, Stigmarioides, etc., which are either rare or have not yet 

been found in the shale at Morris, while these shales are rich in the remains of 

Odontopieris Schlotheiméi, Alethopteris erosa, Ulodendron, Carpolithes multistriatus, 

searcely or not at all preserved in concretions. As the bank of shale border- 

ing the bed of Mazon creek has not yet been opened, these differences may re- 

sult from geographical distribution. Yet, as the animals and plants of soft 

exture, like the species of the genus Sigillarioides, have not yet been found in 

the shale of our American Coal Measures, it is evident that these remains have 

been generally destroyed by maceration, and only escaped total destruction by 

their entombment ia these nodules. The same can be remarked on the re- 

mains of small animals. The remains of fishes found in these concretions are 

merely bones, scales and coprolites, while of molluscs, they have afforded only 

some agglomerations or very small shells. 

§ 4. VEGETABLE REMAINS PRESERVED BY MINERALIZA- 

TION OR TRUE PETRIFICATION. 

This kind of fossilization is performed by slow infiltration of mineral matter 

into the substance of the vegetable, when in a soft state of decomposition. The 

phenomenon is produced either by a total destruction of the vegetable substance , 

for which sand, clay or oxyd of iron is substituted by infiltration, or by a slow, 

still unexplained mineralization of the vegetable substance, by silex or lime. 

By the first process, the whole texture of the vegetable is destroyed, except 

the surface, preserved as in a mould, which shows the original outline of the 

vegetable, and bears the cicatrices of the bark and other external characters, 

which often render it recognizable. These moulds, generally covered by a 

coat of coaly matter, are rarely flattened by compression, and mostly represent 

trunks or branches of large size, sometimes fruits of a hard consistence, rarely 

branches and leaves of ferns. They abound in the sandstone beds of our 

Coal Measures, and some of our new species of Lepidodendron and of Sigillaria 

have been described from specimens of this kind. In the second case of petri- 

fication, on the contrary, the surface or outside of the vegetables is generally 

obliterated, as if it had been more or less decayed while subjected to minerali- 

zation, while the internal structure is preserved in its minutest details, and so 

distinctly, that it can be studied under the microscope when lamellie of the 

fossils are detached, and polished thin enough to become transparent. Speci- 

mens of wood fossilized in this way, though often remarked in the Carbonifer- 

ous formations of Europe, and very common in the more recent formations of 
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this continent, have rarely been found in our Coal Measures, and none as yet 

have been obtained, except from Southern Ohio and Northern Kentucky. 

Both these processes of fossilization have acted upon vegetables already separ- 

ated from their support, and more or less decayed, or upon trees still standing 

or still living, when they were surrounded by the mineral substances which 

caused their petrification. Though not quite as abundant as prostrated fossil 

trunks, petrified standing trees are not unfrequently obtained from the sandstone 

of our Coal Measures. Near New Harmony, Ind., some petrified trees, vary- 

ing in size from six to twelve inches in diameter, have been obtained from a 

sandy shale, and transferred to his museum in their standing position, and 

with their roots attached to the trunks, by my lamented friend, D. D. Owen. 

Though entirely metamorphosed into sandstone, their mould preserves remark- 

ably well the scars of the point of attachment of the leaves, the wrinkles of 

the bark, ete., and show the gradual variations which modify the form of the 

cicatrices in passing from the stem to the roots. True petrified forests have 

been observed in banks of sandstone of the Coal Measures of Pennsylvania and 

of Kentucky. This phenomenon should, therefore, demand but a passing 

notice, if it did not give rise to some discussions concerning the mode and 

cause of dislocation or fracture of these fossil trees, and also concerning the 

causes and agents of their petrification. 

Fossil trees, except when observed in their standing position, still half in- 

closed and sustained in the matter in which they have been originally buried, 

are always found in pieces or broken. This is observable as well in the fossil 

wood of the Carboniferous measures as in that so abundantly found in more 

recent formations; for example, in the Cretaceous and Tertiary beds of our con- 

tinent. The fracture of the pieces is of two kinds: either irregular, in vari- 

ous directions, like the breaking of mineral substances produced by hard strokes, 

or horizontal, as if by a kind of cleavage, the separate pieces forming disks or 

regular cylinders of various length. Generally, in both cases the fractured sur- 

face is clean, smooth, distinctly angular, and showing that in most cases, at 

least, the breaking of the trunks has been effected after the fossilization. Prof. 

Goppert, who has visited the fossilized forests of Egypt, south of Cairo, and 

has published the result of his researches*, has found there the trunks subjec- 

ted to a kind of multiple fracture, produced at various times and in various 

ways ; some of the trunks having their fractured surfaces obliterated as if by 

decay, others showing on their fragments, still closely approached to each oth- 

er, evidence of recent separation. He therefore explains their fracture as due 

to mere atmospheric influences, especially to sudden changes of temperature, 

which are not rare in those regions. This explanation could be admitted for 

*Der Versteinerte Wald by Cairo, &c.; Acad. der Weiss: zu Wien. vol. 38, 1858. 
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the irregular fragments of silicified wood, found in connection with our recent 

formations, and which, in some countries—in Arkansas and Mississippi, for ex- 

ample—are in some places strewn upon the ground in profusion. Agglom- 

erations of silex are rarely homogeneous or regularly compact throughout. 

They are interspersed with fissures or soft veins which, when penetrated by water, 

expand under the influence of frost, and determine fractures in various direc- 

tions. But fossil wood broken in that way is rarely found in our Carboniferous 

measures. (Generally, the fossil trees of this formation, when separated from 

the mineral substances in which they were originally imbedded and petrified, 

show the fracture by horizontal divisions, as by cleavage, and when in a stand- 

ing position, and taken out of the matter which surrounds them, they separate 

in disks of various lengths, and can thus be taken out in pieces, which super- 

posed afterwards rebuild the whole trunk, without marks of any other mode of 

disconnection, but horizontal through fissures. In that way the different parts 

of the trees mentioned above, as found by Dr. D. D. Owen, have been taken 

out of the sandstone separately and replaced in their order of superposition, to 

rebuild the vegetable in its original position. At Carbondale, in Pennsylvania, 

a true forest of Calamites has been crossed in the opening of an inclined tun- 

nel through a bank of sandstone to a bed of coal underlying it. The fragments 

of petrified stems taken out of this passage are in such abundance that they 

have been used for the construction of a kind of gangway for running the coal 

cars out of the mines. These fragments, nearly without exception, are mere 

disks, varying in length from one to four inches, without relation to the size 

or diameter of the stems, which measure from three to six inches; the differences 

in the length of the sections being as marked for the large as for the small 

stems. All these fragments represent only as far, at least, as I could determine 

from the examination of hundreds of specimens, two species of Calamitcs: 

C. Suckowii and C. approximatus, Brgt. The walls of the tunnel are adorned 

by a number of these trees, still in their standing position and half imbedded 

in the sandstone. Though these stems are continuous, they show, at various 

and irregular distances, horizontal fractures where they break or are dislocated 

at their separation from the surrounding sandstone. Some of these trunks of 

Calamites, which in their natural state were evidently hollow, have been 

abruptly folded or crushed, like hollow cylinders in bending under their own 

weight, or by some external force; but even at the point of inclination or tor- 

tion of these stems, the fracture is horizontal or perpendicular to their erect 

position. ‘At Paintsville, Johnson county, Kentucky, the bottom of the river, 

which at some places has been cleanly washed, is marked, as in a kind of irregu- 

lar mosaic work, by the broken tops of large trunks of Stgillaria, still in their 

original standing position, all horizontally fractured. One of these trunks 

measures twenty-two inches in diameter. The same peculiar kind of horizontal 
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fracture is generally observable on the silicified trunks so abundantly found in 

some parts of Southern Ohio, especially in the bed of Shade river, near Athens. 

They are, most of them, pieces of stems of fern trees (Psaronius), varying in 

diameter from three to twelve inches, broken in disks from two to fourteen 

inches long. A few of these pieces of silicified wood are irregularly broken 

and disfigured on the outside by maceration ; but generally they preserve their 

cylindrical form, and when of some length show here and there, at various dis- 

tances, horizontal splits, uninterrupted all around the trunk, where a disruption 

is easily produced by a hard stroke. From the great bed of sandstone overly- 

ing the Pittsburg coal, near Greensburg, I have received, from Rev. W. D. 

Moore, large specimens of fossil wood, most of them long, irregularly broken, 

much decayed pieces, evidently representing sections of trunks broken length- 

wise. These were found in various positions in the sandstone, and were mostly 

broken before they were imbedded in it. But among them there is one which 

bears, attached to a short stem, three diverging branches of its roots, a proof 

that it has been buried in its original standing position; and this one has its 

top horizontally broken and flat. 

From these data and a number of others, which it is useless to mention, being 

all of the same kind, and bearing the same evidence, it appears that the frac- 

ture of the fossil wood is of two kinds: irregular, for trunks fossilized after 

prostration or in a decaying state, as they are generally found in our Tertiary 

and Cretaceous strata; and horizontal, by splits perpendicular to the natural 

direction of the stems and the roots. Ifthe cause of fracture in the first case 

is, without doubt, essentially due to atmospheric agency, that of the second, 

which has acted upon the vegetable while it was still subjected to the process 

of petrification, is certainly different, and can be explained, I think, by the 

difference of density of both the surrounding mineral matter and the imbedded 

vegetable. Evidently, all the stems in the process of fossilization have been 

subjected to a softening process of their whole mass. The outside pressure of 

the surrounding mineral matter must have been felt, and can have acted only 

in one way, that is, vertically, as it happens in the forcing of a body of less 

density out of water; and the result of that action cannot but have been a ten- 

dency to dislocation, and therefore to splitting of the trunks in a horizontal 

direction, It might be supposed, perhaps, that a gradual accumulation of sand 

or other mineral matter around standing trees, in burying them, has formed 

layers of different density, whose action may have produced, in the fossil vege- 

table, zones of petrification also varying in density, tending, therefore to cleave 

from each other, and horizontally separable. But the roots of fossilized trees 

which tend downwards in an inclined direction, or even are nearly horizontal, 

should be split in an inclined plane and not perpendicularly to their axis, as 

they are, at least, on all the roots of standing trees which I have had opportu- 
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nity to examine. Moreover, the silicified stems which have been noticed 

above as marked by horizontal splits, are of the same compound in their whole 

length. 

The silicified wood of the Coal Measures of Ohio, as that also of more recent 

formations of our continent, furnish us some valuable data for the examination 

of another vexed question : concerning their mode of fossilization, or rather the 

origin of the silica which has produced their transformation. ‘I'wo opinions, 

above all, have been advanced on this subject. Prof. Goppert thinks that the 

process of petrification has been very slow, of long duration, and that to explain 

it, it is not necessary to suppose that the water in which the vegetable sub- 

stance has been transformed, was richer in silica than it may be now in its 

normal state. Prof. Schimper, on the contrary, asserts that the water in which 

wood has been silicified should have been of a higher temperature, more abun- 

dantly saturated with silica, and therefore, he concludes that the kind of min- 

eralization has happened in a much shorter time than is generally supposed, 

and by volcanic agency, as is now the case in the vicinity of the Geysers of 

Iceland. (1) ‘Tosustain this assertion, the celebrated professor says: that the 

progress of the fossilizing process should have been rapid enough to reach the 

whole substance of the wood before its decomposition by putrifaction. But 

the woody tissue, when entombed and protected against atmospheric influence, 

is unalterable for a considerable period of time, and slowly passes, by emere- 

causis, into coal. It is, therefore, conceivable that in the first stage of this 

slow burning, when the whole vegetable has been reduced to a soft matter, it 

may be penetrated by mineral fluids which, by crystallization, transform it into 

stone. In the valley of Locle, Switzerland, large prostrate trunks, more than 

fifty feet long, were discovered some years ago in a bed of sandy clay of the 

upper Tertiary. ‘These trees, most of them Dicotyledonous, had their bark 

still in a good state of preservation, their woody tissue admirably preserved, 

and looked indeed as if they had been recently buried. Yet their wood was 

soft enough to be cut through with the knife without effort, like butter. Beds 

of lignites, in Germany, where the emerecausis is in a more advanced stage, 

contains large trunks of wood, softened in the same degree, and already black- 

ened. In that state, the woody tissues are easily impregnated by dissolved min- 

eral substances. But to omit theoretical discussion and merely consider facts 

observable around us, it is evident that our silicified wood, as well in our Coal 

Measures as in the more recent formations, is found in connection with strata 

which show no trace of volcanic agency. The silicified trunks of Southern 

Ohio have been washed out by the creeks from the Mahoning sandstone. The 

area covered by this formation, and over which the trunks are found in greater 

(1) Traite de Pal. Veget., p. 38 and 39. 
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cr smaller quantity, extends from Athens southward, to the Ohio river, and in 

Virginia, as far up the Great Kenawha river as Charleston, or about one hun- 

dred miles in a direct line. There is no trace of any volcanic agency in that 

country. No distubance of any kind is observable in the strata, which have 

their normal, slightly-marked dip to the eastward; nor does the sandstone it- 

self indicate, in its appearance, by a variation of its compounds or of its density, 

any trace of metamorphism. At Gallipolis, near the mouth of the Great Ken- 

awha, a number of fossilized trunks, still buried in the sandstone, are seen 

protruding from the bank, in which they have been petrified in a prostrate 

position. As these trees have been examined already by other geologists, and 

mentioned as indicating a peculiar direction of a current, by which they have 

been brought and deposited, a short account of them here may not be uninter- 

esting. There are five of them, from four to fifteen inches in diameter, their 

length unknown, lying, two in a southeastern direction, one due east, and the 

two others due south. The part seen out of the sandstone is much decayed, 

the outer surface, where it is preserved, is covered by a coat of coal varying in 

thickness from one-half to one-fourth of an inch. What is most remarkable, 

and bears directly on the question of their petrification, is that they appear to 

have been transformed into stone by different substances, showing a different 

kind of mineralization. In one of these trees the internal texture has been 

destroyed, and the woody tissue is replaced by a hard calcareous sandstone or 

clay, separating in layers of about one-fourth of an inch in thickness. A second 

is a compound of small crystals of iron flint, its interior being perforated 

lengthwise by a number of irregularly placed cylindrical apertures, filled with 

small iron crystals, forming regular stars of more than twenty rays. A third, 

of which I have obtained large pieces, it being of smaller size, four inches in 

diameter, is transformed into a compact, opaque, black silex, which does not 

preserve any trace of organic structure. (1) As these trees, of course, have 

been petrified where they are found now, it would appear as if different min- 

eral substances, held in solution in the water, had acted upon the woody tissue 

in different ways, according to its nature. In any case, it is evident that the 

petrification has been performed in various ways, by the slow action of the 

liquids penetrating the sand, and not by the uniform crystallization of silica as 

it is now produced in the hot springs of volcanic origin: This is more evi- 

dent, in considering silicified wood of our more recent formations. Neither in 

the plains of Kansas and Nebraska, nor in Hastern Arkansas, nor in Missis- 

(1) It is marked by inflated articulations, like a species of Anarthrocanna, Gopp., and 

is as yet the only specimen found in our Coal Measures which might be compared to the 

trunks seen by Prof. Brongniart in the coal mines of St. Etienne, France, and compared to 

Bamboos, from their inflated articulations. (Lyell. Manual, 4th ed., p. 319.) 
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sippi and Ohio, where fossilized wood is found generally associated with a fer- 

ruginous argillaceous sandstone, is there any trace of volcanic agency. There 

is merely an evident relation of this kind of fossilization with the deposition of 

iron. In Ohio and Virginia, that part of the Mahoning sandstone containing 

silicified trunks, borders, and perhaps overlays in part, the area where the 

richest and most numerous beds of iron ore have been deposited. In the re- 

cent formations, the fossilized wood is generally associated with the red or fer- 

ruginous clay. Even in the small area occupied by our Post Tertiary forma- 

tion at Barlow, Ohio, disks of silicified fossil wood of dicotyledonous species 

are found in a bed of red ferruginous clay, associated with species of shells of 

the genus Anodonta, entirely transformed into a compact mass of oxyd of iron. 

§ 5. THE FLORA OF THE CARBONIFEROUS MEASURES OF 

ILLINOIS, CONSIDERED IN SOME OF ITS AFFINITIES. 

Asa sihalo, the coal flora of Illinois has, like that of our American Coal 

Measures, the general character of the Carboniferous flora of the whole world. 

It is well known that the representatives of this flora mostly pertain to asingle 

class of vegetables: that of the acrogenous or vascular cryptogamous plants, 

containing the three families of Equisetacex, Filices and Lycopodiacee. The 

nodules of Mazon creek, where fragments of plants, even of the softest texture, 

have been preserved in their integrity, offered a good opportunity for examin- 

ing the often proposed question: whether plants of a lower or of a higher order 

than those could not have entered into the compound of the coal, and, from a 

peculiar consistance of tissue, have been destroyed by maccration, without leay- 

ing any traces of their primitive forms. This has been affirmed, for example, 

of the Alge or marine plants, which have left their remains in abundance in 

the Lower Carboniferous and Devonian strata, and also of the small cellular 

vegetables, Fungi and Zichens, which, at the present time, live on the bark of 

the trunks and branches of our trees, and are also observable, in the same cir- 

cumstances, in the Tertiary and Cretaceous formations. I have already re- 

marked, that no remains of any kind of marine plants have as yet been observed 

in the concretions of Mazon creek.* This is the more noticeable, as some of 

them have for nuclei bones of fishes of moderate size. As the so-called 

Fucoides have also never been seen in any bed of shale overlying coal strata, it 

is reasonable to conclude that the remains of these plants have not contributed 

*Since this report was written, two or three nodules have been obtained from Mazon creek, 

inclosing marine shells, one of which is an Aviculepecten, and the others probably referable to 

the genera Nucula and Polyphemopsis or Macrocheilus, and indicate that these Mazon creek 

shales were probably anestuary deposit, in which the remains of marine animals were sparingly 

intermingled with the fauna and flora of the adjacent land. _ AHW. 
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in any way to the formation of the coal. But this is not a sufficient reason for 

asserting their non-existence at the Carboniferous epoch. Chondrites Colletti, 

Lesqx., collected from Lodi, Ind., and found in connection with a bed of lime- 

stone overlying a thin coal at the base of the true Coal Measures, or just above 

the mill-stone grit, like Caulerpites marginatus, Lesqx., from an analogous sta- 

tion in Pennsylvania, are sufficient proof of the existence there of marine vege- 

tables already of a high order. But marine Alg@ could not live in the low 

swamps where the coal was in process of formation, no more than they could 

live now on the surface of the peat bogs, even of those which extend along the 

sea shores. ‘These plants had then, as they have now, a domain of their own, 

they have casually been brought to live upon a limestone formed under deep 

water, as the roof of a coal bed, but no remains of them could enter into its com- 

pound. 

Of Epiphylle, small Fungi or Lichens, as parasites of stems and leaves, the 

concretions of Mazon creek have also no trace. They have, however, in great 

quantity that peculiar small organized body, Gyromices Ammonis, Gopp., which 

some European naturalists still persist in considering as a Fungus*., In the 

nodules the white, shining, bony substance of this small Serpulid@ is better pre- 

served still than in the shale, and the tissue of fragments of thick leaves, 

wherein it burrowed, is often perforated like a sieve, by the removal of this 

shell after the destruction of the epidermis. 

The reason generally given for the non-appearance of remains of small, cellu- 

lar, vegetables, like Fungi or Lichens, upon the bark of branches and trunks of 

the Coal Measures, is, that the maceration of the woody tissue and its softening 

has necessarily detached these small bodies from their place of origin. But if 

this was the real cause of their disappearance, small vegetables of this kind 

should have been preserved in the nodules of Mazon creek, as well as the small 

vegetable organs, scales, hairs, fruit dots, and even seeds of Lycopodiacee, which 

are as much exposed to separation and destruction by the process of maceration. 

We find, moreover, a large number of these small plants in the fossil remains of 

the Cretaceous and Tertiary formations, upon fragments of wood, which have 

been exposed, before their petrification, to maceration, just as much as the plants 

of the Carboniferous period. As these parasitic Fungi and Lichens are at our 

time of rare occurrence on ferns, as also on Lycopodiacee and Eguisetacer, 1 

would rather admit that their appearance is cotemporaneous with that of the 

exogenous plants, on which they especially thrive, and that species of this class, 

and also of mosses and Hepatic had scarcely any representatives in the vege- 

table world before the end of the palzozoic period. 

*Prof. W. P. Schimper places it in species of doubtful affinity in his Pal. Veg., p. 144 

In his Permain Flora, Goppert has it still as a Fungus. 
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The shale of the coal at Morris and the concretions of Mazon creek have 

furnished also a number of specimens of three species, or rather forms, of 

Poaleoxyris, a kind of organism which is considered by Brongniart, Schimper, 

and other naturalists, as a plant belonging to a higher class of the vegetable 

kingdom, that of the monocotyledonousphanogomous plants. In describing these 

bodies, I have ‘expressed my views on their nature. Ifthe opinions of the Hu- 

ropean authors are right, we have already, from the lower part of the Coal 

Measures of Illinois, vegetable organisms of a class of plants, whose first ap- 

pearance has been marked in the Triassic period. Though it may only effect 

their generic affinity, the presence of these bodies in the concretions of Mazon 

ereek is the more remarkable that they are there associated, as in the Permian 

of Europe, with a quantity of animal remains, especially insects of large size, 

which have, as yet, not been discovered elsewhere in the Carboniferous for- 

mations. 

There has been found in the Coal Measures of England and Nova Scotia, 

specimens of fossil wood, referable by their tissue, a compound of large woody 

cells or fibres, marked by vertical circular spots, to the Conifers or Pine family. 

It is remarkable that most of the fossil wood of our Devonian strata indicates 

the same characteristic form of cells, and that as yet, neither in [Jlinois nor in 

other parts of our true Coal Measures, no kind of branches, leaves, or petrified 

wood distinctly related to this order of vegetables, have ever been observed. 

The fragments described from a nodule of Mazon creek in vol. 2, p. £47, pl. 

XXXVI, fig. 3, of this Report, under the name of Lycopodites asterophyllitxfo- 

hus, resembles, indeed, a branch of some kind of Conifer, but it is as well com- 

parable to some species of Lycopodiacee. We have also obtained from the 

lower strata of the Coal Measures of Illinois and of Pennsylvania, specimens 

of Artisia transversa, Sternb., a species whose affinity is still uncertain, it being 

considered by Dawson a Conifer, while most of the European paleontologists 

describe it with the Lycopodiacex. Our specimens are all transformed into 

sundstone, with no other part preserved but the mold, do not afford any light 

on this question. From this uncertainty as to the true affinity of these vege- 

table remains, and what is said above concerning other orders of fossil plants 

found in the Carboniferous strata, it would seem proper to conclude that the 

flora which has furnished the materials for the formation of our coal, and which 

covered the bogs of our continent at the Carboniferous epoch, was limited to a 

single group of vegetables, that of the acrogenous eryptogams. (1) The same 

(1) Prof. Goppert considers the genus Sigillaria as rather related to a gymnosperm family. 

Its relation with the genus Lepidodendron is too evident to permit this conclusion; the cones 

and seeds of Sigillaria have moreover been foucge in our Coal Measures, of the same charac- 

ter as those described by Goldenberg. 
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remarks would seem also to authorize an affirmative answer to the often pro- 

posed questions : 

1st. Does what we already know of the Coal Measures give us a just idea of 

the boggy vegetation of which the coal is a compound? 

2d. Is the vegetation of the bogs of the coal a true representation of the 

whole flora of the epoch ? 

For though it is argued, with an appearance of right, that the whole flora 

of the Carboniferous time could not have been limited to that of the swamps, 

that a part of the land was high and dry, and as we have now, on our peat 

bogs, a peculiar group of plants appropriate to that kind of soil, and without 

analogy to the vegetation of our dry land, the same differences should have 

existed at the time of the formation of the coal. The contrary proposition, 

considered hypothetically, could be equally well sustained. From all appear- 

ances, the land, especially on our western coal fields, was, at the Carboniferous 

period, represented merely by a series of flat swamps, separated by lagoons, 

and therefore the whole vegetation of the land was essentially of the boggy kind. 

But, even if at this epoch there was any elevated land, the extreme atmospheric 

humidity should have forced upon it the same vegetation as that of the bogs, 

as it happens at our time in some parts of Ireland and Germany, where, under 

the influence of atmospheric humidity, peat bogs ascend on inelined slopes to 

the top of high mountains. Prof. Schimper says, in speaking of the ferns 

which constitute the essential vegetation of the coal formations: there is no 

other natural order of plants whose intensity of vegetation so much depends 

upon atmospheric humidity. Ferns are true natural hygrometers, whose indi- 

vidual as well as numerical development is always in direct proportion to the 

humidity of the climate wherein they live. Therefore, the land vegetation of 

the Carboniferous period must everywhere bear the same general charaeter. 

A confirmation of this assertion seems also to be found in the fact, that even 

in the formations of great thickness of Nova Scotia, where trees are seen stand- 

ing and imbedded at different altitudes, and where no coal is seen in connec- 

tion with them, these trees are recognized as belonging to species, or at least 

to genera of the coal: Sigillaria, Lepidodendron and Calamites. But on the 

other hand, we have to account for the presence in the slate and sandstone — 

overlying our coal strata, of various kinds of fruits or hard nuts, whose relation, 

for some of them at least, ean not be traced to any species of the coal flora 

known by other kinds of remains: leaves, stems, ete. Itis true that as fast 

as our acquaintance with this ancient vegetation becomes more intimate, some 

of these so-called fruits are recognized as peeuliar vegetables of the coal, for 

example, some species of 7rigonocarpum or Carpolithes, as tubercles of Hqui- 

setacex, or as vesicular appendages grown at the end of leaves of Stigmaria. 

But an explanation of this kind can not be admitted for nutlets, representing 
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an internal ovule or seed, covered with three different envelopes like those of 

Trigonocarpum Neggerathi, of which a fine specimen from Mazon creek has 

been figured in this Report. They resemble fruit of palms, and have been re- 

ferred by authors to species of Cordaites or Neggerathia. Still less can it be 

proposed for winged seeds or fruits generally described under the generic name 

of Cardiocarpus and Rhubdocarpus. These fruits, whose place in the vege- 

table kingdom is still problematical to paleontologists, are far better known 

from American than from European specimens, and their analysis can, there- 

fore, be pursued with chances of more satisfactory results. Oneof them is de- 

scribed and figured in its whole, in the Arks. Geol. Rept., vol. i, p. 311, pl. 4, 

fig. 4, as Cardiocarpus ingens, Lesqx. Another, still more remarkable, has 

been published by Dr. Newberry, in the Annals of Science, of Cleveland, May 

1853, p. 152, N. 2,as Cardiocarpus samarceformis. A third has been obtained 

in good and numerous gpecimens from the shale overlaying the coal of Coshoc- 

ton, Ohio, by Rev. H. Herzer. This peculiar fruit, Pélocarpus bicornutus, 

Lesqx., (1) is composed of a small oval seed, pointed downwards, rounded or ob- 

tuse at the top, obscurely ribbed in the length, attached to the inside of an 

oval scale, elongated upwards, diverging at its base into two short horns and 

overlapping the seeds by its border. The seeds, though generally found con- 

nected to the winged scales, are easily detached from it, and indeed all the 

specimens which I haye examined, show the seeds already half detached from 

the top downwards, and to prevent them becoming lost, [ had to take them 

out of the specimens and preserve them separately. This connection of a small 

oval seed to one side of a winged scale, point out evidently the relation of this 

fruit and of others related to it, and mark their places as belonging, if not to 

true Conifers, at least to the Gymnosperm family. However peculiar they may 

be in their form, though different from seeds of the species of our time, it is 

scarcely possible to compare them to any other family of vegetables. As the 

seeds are generally found separate from their scale, a number of fruits of our 

Coal Measures are probably referable to the new genus, Carpolithes multistri- 

atus, for example. For some of the numerous specimens from Colchester, Ill., 

bear evident remains of seales overlapping the seeds like a broad rim, more or 

less lacerated and partially destroyed, especially towards the point. And in 

the nodules of Mazon creek, where.these seeds are preserved in their original 

form, they appear merely tumid in the middle, as compressed under a scale, 

and not cylindrical. Mhabdocarpus clavatus is, perhaps, also a seed of the 

same kind, as are evidently the species of Cardiocarpus published by Dr. New- 

berry, loc. cit., and many European species like Rhabdocarpus mammillatus, 

Artis, ete. 5 

(1) As the name indicates, this new genus Ptilocarpus is established for the. special de- 

scription of winged fruits having an affinity to those of the Conifers. Cog>/ran 7 dead 
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I have said above that the relation of these fruits can not be traced to any 

other kind of vegetable remains, leaves, branches or trunks of the Coal Meas- 

ures, but there is, I think, a remarkable exception worth mentioning here. 

The shale overlying the coal of Cuyahoga Falls, Ohio, where Pélocarpus sama- 

reformis has been found with many others of the same genus, is, in some 

places, covered with a quantity of leaves of the peculiar Whittleseya elegans, 

Newb. These leaves, by their flabellate form, seem related to the genus Salis- 

buria, while the nervation resembles that of a Pterophyllum or Zamites, J con- 

sider it very probable that some of the above mentioned winged fruits are re- 

lated to these leaves, and that we have, therefore, two remarkable organs of 

species of the Conifer family. 

It appears, therefore, that if the Acrogenous plants did constitute the essen- 

tial part of the vegetation of the Carboniferous epoch, this vegetation had 

already representatives of the three essential classes of plants of our actual 

flora: the Phenogamous dicotyledonous, represented by Gymnosperms; the 

Phenogamous monocotyledonous, to which are referable species of Cordaites, 

Neggerathia and Trigonocarpum, and the Cryptogamous, represented by the 

three families of Hgutsetacew, Filices and Lycopodiacee. And from all appear- 

ances, we have to admit the similarity of characters and uniformity of the 

entire flora of the Carboniferous period. For it does not appear that any of 

the species known from our Coal Measures have been transported from a dis- 

tance, either by water or by the winds, and casually deposited in sands or clays 

of the coal swamps. The leaves and fruits are generally found in groups, a 

number of their remains being together, and covering a limited area, as if 

originating from trees or plants grown at the place around which these remains 

are spread, and, as it has been remarked above, all the species of fossil trees 

as yet examined from the sandstoae, are referable to genera known from shale 

overlying the coal strata. 

In pursuing the same mode of investigation, I have still to make some re- 

marks on the affinity of our new species and genera of fossil plants from IIli- 

nois, in addition to what has already been said in the detailed description of 

each. As our table shows, by far the greatest number of our new species have 

been found in the concretions of Mazon creek, from which it is reasonable to 

infer that the preservation of many of these species is due to their mode of fos- 

silization, and that the same kind of plants may have been constituents of the 

vegetation of the coal in other countries, though their remains have not as yet 

been found elsewhere. Of species of Meuropteris, for example, described and 

figured in the second volume of this Report: Newropteris Hventi, N. pachyderma 

and WV. verbena folia, all from Mazon creek, have been omitted by Schimper in 

his enumeration; and yet, though the two first have not been elsewhere discov- 

ered, their preservation is so remarkable, and their distinctive characters so 

or 
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well marked, that their specific value is beyond question. The case is still 

more evident with Neuropterts verbenefolia, with which we now have a more in- 

timate acquaintance, from the discovery of a number of specimens, all found 

at Mazon creek. I mention only these species, not merely as a kind of vindi- 

cation in favor of our American discoveries, but in order to secure points of 

comparison in considering the geographical distribution of the plants of the 

Carboniferous epoch. 

No more evident proof of the truth of what is said above could be afforded, 

than the discovery in the nodules of Mazon creek of numerous specimens of 

organs, which have as yet scarcely been found elsewhere. The fructification 

of ferns and their rhizomas, are of this kind. Besides two of the species de- 

scribed in the genus Staphylopteris, we have, in nodules from this locality, 

seven fruiting species of Alethopteris, six of Pecopteris, with one Asterocarpus, 

most of which were as before unknown in fructifications. And if the fossil 

fruit-dots of ferns were not generally obscured, and their form and position in- 

distinct, discernible only, as they are, through the substance of the leaves, we 

should have had for description a far larger number of fruiting specimens of 

ferns. When Prof. Brongniart published his justly celebrated Fossil Flora 

(1848), only three species of ferns, Pecopterts cyathea, P. hemiteloides and P. Mil- 

tont, were known and described, with fruiting branches. No fruiting racemes, 

like those of a Staphylopteris, had then, nor have been found even now, after 

forty years of further researches in the Coal Measures of Europe. 

Considering this peculiar scarcity of fruiting ferns, Schimper comes to the 

conclusion that, as arborescent ferns of our time are rarely fertile, the species 

of this genus, in the Carboniferous epoch, were mostly fern trees. I should 

be inclined to admit the same conclusion, especially in considering the number 

of trunks of ferns, Caulopteris, found in the Coal Measures of Illinois, if the 

coal flora represented in the concretions did not indicate a proportion of fruit- 

ing branches nearly as marked as it would be in collecting ferns of our time in 

a given area. 

It is peculiar that, though evidently belonging to herbaceous species of 

fern, there has not as yet been found any fructification of the genus Neuropteris. 

Leaves of Neuropterts hirsuta are the most abundant and the best preserved of 

all the remains of fossil plants in the nodules of Mazon creek, and yet neither 

here, nor anywhere else in our Coal Measures, has anything been discovered 

which might be considered, beyond a doubt, as its fructification. For the in-. 

tumescence of veins or veinlets, often remarked on the surface of the leaflets of 

this and other species of Newropteris, and doubtfully considered as produced by 

groups of fructification placed underneath, seems rather to be the result of some 

casualty of maceration of the leaves. A mode of fructification of this kind 

does not agree with that of ferns, and=s rather comparable to the Osmundacee 
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of our time, which bear their fructifications either as separate racemes or on 

peculiar divisions of their fronds. The fructifications of species of the genus 

Odontopteris, so closely related to Wewropterts, are known for Odontopteris 

Sechlotheimit and O. Reichiana, Gutb. The fertile pinnee, not yet found in con- 

nection with sterile fronds, bear inflated, round leaflets resembling small blad- 

ders, which have no relation whatever to the intumescence of veins considered 

as the fructification of Newropteris. 

Still more than their fructification, the rhizomas of ferns have hitherto been 

unknown to paleontologists, at least from the Coal Measures. Prof. Goppert 

has given, in his Foss. Farnkreuter, p. 91, tab. 33, fig. 1, the only fragment 

which as yet has been published by European authors, as evidently belonging 

to true rhizomas of the coal. In his Pal. Veg., Prof. Schimper has published, 

under the name of Rhizomopteris, two fragments of plants, Selaginites Hrdmanni, 

Gein., and Selaginites uncinnatus, Lesqx., which, from the spiral development of 

their branches, their ramifications and their scales, he considers as representing 

small rhizoma of ferns rather than Lycopodiacew. I cannot agree, on this sub- 

ject, with my celebrated friend. The plant published as Selaginites uncinnatus, 

Lesqx., vol. 11, p. 446, pl. 41, of this Report, is too slender, and has too slender 

divisions to represent a rhizoma, even of a climbing fern. Its slender branches, 

rather pinnately placed, are not more curved in spiral than they may be in 

some of our species of Lycopodium, and the divisions are evidently pinnate, 

like leaflets, and not scattered like hairs. The plant named Lycopodites Hrd- 

mannt, by Geinitz, and which, as Prof. Schimper remarks, is different from 

L. Erdmanni of Germ., has, like our Selaginites crassus, the ramification and 

appearance of a Lycopodium, but from the examination of peculiar specimens 

of the same species, seen by the author, it seems to belong to a rhizoma. Hven 

admitting that these two species represent climbing or zerial rhizomas, this 

small proportion of organs of this kind, compared with the numerous species 

of ferns known from the Coal Measures of Europe, would be unexplainable, but 

for our American species. For the concretions of Mazon creek, and only 

these from the whole extent of our Coal Measures, have furnished us numer- 

ous specimens of eight species of these organs, some of them referable to sub- 

terraneous rhizomas. It is, therefore, apparent that the organs of the ferns of 

the Carboniferous epoch were the same, and in the same proportion, as those of 

our time, but, that some of these, like rhizomas and fruit-bearing fronds, have 

been more generally destroyed in the shale on account of their soft texture. 

The inflated subcylindrical base of a species of Annularia and of a Lepido- 

dendron are also two remarkable characters, not recognized as yet in the same 

kind of plants of the Coal Measures, and which we owe still to the peculiar 

preservation of vegetable remains in the concretions of Illinois. Species of 

the genus Annularia may have been represented in the swamps of the Carbon- 

iferous period by two kinds of leaves, according to their growth, either in water 
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or out of it, tike some of our actual water plants which have for their suste- 

nance in water peculiar organs, sometimes a mere swelling of their petioles, as 

in Trapa natans for example, which disappear on the emerged parts. A like 

Jubulose, bladdery form characterizes the leaves of the species of Stigmaria, 

/ whose long stems were sustained by these floating organs, and we could there- 

fore easily admit a dimorphism of the leaves of plants which, like Annularia, 

evidently lived partially in water. But the cylindrical form of the leaves of a 

Lepidodendron, like those of L. rigens, cannot be explained in the same manner. 

These leaves are evidently aerial organs, and by their form expose a new charac- 

teristic not yet surmised in species of this genus, though it was already ob- 

scurely marked by the position of the vascular lines seen in a different relation, 

according to the plane in which their leaves have been flattened in shale. 

The shales of Morris and Colchester have remains of small branches of a 

Lepidodendron, referable to LZ. elegans or L. gracile, Brgt? one to two inches 

thick, mostly dividing perpendicularly to their axis, bearing short flat leaves 

and so abundant that they fill the shale to the thickness of one foot or more, 

extending and covering a large space. ‘These remains, scarcely varying in 

thickness, do not look as though pertaining to erect stems, but rather appear 

like creeping branches, extending all around, like those of some of our species 

of Lycopodiacee. The roots of Lepidodendra are unknown as yet, and I be- 

lieve that some species of this genus, heretofore considered as branches of trees, 

are mere creeping stems, which, in some circumstances, only bear flowering 

stems, or true Lepidodendra. It is the same with the genus Sigillaria, the 

species of which I consider as fruiting stems of Stigmaria. It is easily con- 

_ceivable that large trees, like those of Lepidodendron and Sigillaria, could 

not be sustained upon the soft surface of the swamps of the Coal period, 

without a peculiar kind of support; and this solidifying process of the surface 

could only be afforded by a vegetation like that of floating or creeping stems 

of the same kind of plants. Some Lycopodes of our time, when growing in 

swamps, Lycopodium inundatum and L. clavatum for example, cover the soft 

ground with their interlaced creeping branches, bearing their rare flowering 

stems here and there, out of the reach and influence of water. Many aquatic 

plants of our time also multiply their stems, extending them in every direction 

by constant division, and fill large basins, even small lakes, never bearing any 

flowering stem until they have formed, by compact netting, a kind of support 

strong enough to sustain them out of water for fertilization. ‘This is the case 

especially with some species of our mosses, Hypnum Lycopodioides, H. Sflugtans, 2 

Sphagna, etc. Some of our species of Utricularia have two very distinct 

modes of vegetation. U. intermedia, for example, has, in water, its stems infi- 

nitely expanded and divided, sustained as they are by their utricles, while in 

sand the same species has a simple stem dividing at the base into three 

—63 
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branches, true roots which still lower bear a few thread-like filaments, without 

trace of Jeaves or utricles. I have compared this kind of vegetation to that 

of Sigillaria of the Coal Measures, merely, of course, for the mode of develop- 

ment.+ Remains of Stigmaria fill whole banks of fire clay of our Coal Mea- 

sures, to a thickness of from six to fifty feet, and no remains of Sigillaria have 

yever been found in this clay in connection with them. Prof. Schimper men- 

tions an analogous circumstance from his observation on the Vosges sandstone 

(Grauwacke Vosgienne), whose entire strata are also filled with remains of Stig- 

maria, and where no Sigillaria is ever founds} Roots cannot live by themselves, 

independent of any other kind of organs, and it is certainly impossible to ex- 

plain the mode of vegetation, the form, the nature of the Stigmaria and its 

action, in considering it asa root. But admitting these plants to be the float- 

ing stems of species of Sigillaria to which they have been sometimes seen at- 

zached, their peculiar nature and mode of vegetation becomes explainable, 

~ and in circumstances where they are found in the Coal Measures, they are in 

perfect harmony with the general vegetation of that epoch, as well as with the 

end which they were called to achieve. As is the case especially with our float- 

ing mosses, these floating stems of the Carboniferous epoch have the characters 

blended in a kind of uniformity which renders them scarcely recognizable. 

All the Stigmarva bear the same kind of cylindrical, bladdery leaves, and there- 

fore have all, though belonging to different species, the same kind of cicatrices 

upon their stems, viz., a circular, double ring, with asingle vascular sear in the 

center. This peculiarity has been heretofore a problem to paleontologists. 

Binney has seen Stigmaria jficoides as the roots of Sigillaria reniformis, 

Rich. Brown has seen the same Stigmaria as the roots of Sigillaria alternans. 

Prof. Goeppert has obtained a splendid specimen of Sigillaria elongata, with 

Stigmaria as its roots, and Prof. Schimper has the same Stigmaria at the base of 

a fourth species of Sigillaria, and the fossil ttees procured by Dr. D. D. Owen, 

should be quoted still as a fifth species, S. Owenit, Lesqx., bearing Stigmaria 

as its basilar appendages. This Sigillarta to which I have already alluded, has 

its mould preserved in perfect integrity with the scars of the stems, those of its 

base and those of the divisions called roots, fully discernible. The cicatrices 

of the stem have no affinity with those of any other species of 3¢g¢l/arta hith- 

erto known. ‘hey are double, horizontally distant from each other one and 

one-fourth inches, vertically three-fourths of an inch, formed of two transversly 

oval scars, close to each other, joined at the corners by a deep line, thus resem- 

bling in miniature a pair of spectacles. The small oval scars are about one- 

eighth of an inch across in their broadest diameter, deeply marked into the 

*W. P. Schimper, Terrain de transition des Vosges, p. 324. 

+Prof. Goppert, in his Permain, compares it to that of the Prothalliun of the mosses. 

There is a mere analogy of division of the branches; nothing more. 
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stone, formed of an outer ring with crenulate borders, and a comparatively 

large oval or elongated vascular scar in the middle. The double scars evidently 

represent the point of attachment of single leaves, which, if they had any anal- 

ogy of form to that of their base, should have been one-third of an inch broad, 

with round sub-cylindrical borders, and a broad, flat, medial line. The surface 

of the trunks is regularly and finely wrinkled in the length: the scars trans- 

versely and still more finely so. The cicatrices, in descending towards the base 

of the tree, gradually change their form. They first become united into one, 

forming a deep triangular depression, with a single oval scar at the bottom, 

and further down in reaching the divisions representing their roots, they be- 

come round, with a central vascular point, exactly like those of Stigmaria 

ficoides, though a little smaller. The divisions of the stem, at first inclined 

downwards, become nearly horizontal at the broken extremities, distant twelve 

inches from the base of the stem. The largest and best preserved of these 

trunks is, near its base, four to five inches in circumference, dividing there in 

nine cylindrical branches, the largest ones seven to nine inches in diameter, 

merely forked near the broken end, which is two to three inches in diameter. 

The smallest ones, five inches across, are simple: These divisions, though 

marked with stigmaroid scars, appear indeed like roots, but it is evident that 

species of Sigillaria have sometimes grown in sand, and I believe that, under 

such circumstances, their subterranean divisions have-somewhat modified their 

form, and hence they become similar to roots, as do the stems of Utricularia 

when they grow in sand. It is to this kind of organs or roots of Sigillaria, 

that the fragments described in this report are referable, under the generic 

name of Sigillarioides.* 

From what is said of the relation of Stiymaria with Sigillaria, it is evident 

that though the forms of Stigmarta are much alike, and generally as yet re- 

ferred to one species, viz., S. ficoides, Brgt., we have indeed as many species of 

Stigmaria as of Sigillaria. In his Permian, Prof. Goppert still describes Stig- 

maria ficotdes with eleven varieties. I cannot see why differences, though diffi- 

cult to appreciate, should be considered as specific for one genus and as a mere 

variation for the other. But botanical paleontology is a peculiar science. It 

offers to its adepts mere fragments of organs, whose relation to a whole is most- 

ly unknown, forcing him either to generalize, and to consider in one species a 

number of organs which evidently pertain to plants of various kinds, or to 

specify and to divide under divers genera and species, fragments which, if not 

evidently, at least often apparently, belong to the same vegetable. It is not 

surprising that opinions concerning these remains are often at variance and 

often modified, or that the student of these fossil remains becomes discouraged 

*J have never had an opportunity of publishing descriptions with plates of these remarka- 

ble trees. It may be done hereafter in the report of the Indiana Geological Survey. 
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by the sterility of his researches. And yet it is to vegetable palzeontology 

mainly that we owe our acquaintance with the surface of our earth at the vari- 

ous epochs.. From it we learn the character of the various changes which 

have modified this surface, and the admirable harmony of all the phenomena 

produced in its successive modifications. ‘I'his branch of science has therefore 

a fascinating’ attraction, as it opens to our view the treasures of a vegetation that 

no human eye has ever seen or can expect to see, except in their fossilized frag- 

ments, and it shows us that all the divers epochs have been constantly working 

to the same end: the preparation of a home for the human race; and this work 

has been constantly pursued in admirable harmony under the direction of a 

Supreme Intelligence. 

$6. ON THE STRATIGRAPHICAL AND GHOGRAPHICAL DIS- 

TRIBUTION OF THE FOSSIL PLANTS OF THE COAL 

MEASURKS. 

European paleontologists, who have especially studied the fossil plants of 

the Carboniferous strata, Brongniart, Goppert, Schimper, Geinitz, etc., have 

admitted that the distribution of these plants is modified according to the age 

of each bed of coal, and that, therefore, the horizontal position of the coal strata 

may be recognized by species peculiar to each. These views, as it now ap- 

pears, (1) have been advanced on theoretical ground, or are based on local ob- 

servations which cannot be considered as furnishing conclusive proofs; for 

local modifications in the suecession of species of plants may be the result of 

mere local atmospherical, or geographical changes, which do not affect the 

characters of the whole flora, and therefore the comparative distribution of 

the fossil species of plants of an epoch can not be ascertained, but from the 

examination of this flora over the whole extent of its domain. <A question of 

this kind can certainly be examined in our country with better chances of a 

definitive solution, than in any other part of the world, for our coal fields are of 

vast extent, the disturbances of stratification are rare or uniform, easily recog- 

nized by geologists, and the identification of the coal strata is ascertained at 

different localities from stratigraphical evidence. 

From the beginning of my researches} ii 1850, on the fossil flora of our Coal 

Measures, they have been pursued especially in view of obtaining positive data, 

marking changes in the vegetable constituents of each coal bed, according to 

its age, and therefore of recognizing species of plants peculiar to each (leading 

species), which would serve for their identification. As my views on the sub- 

(1) From the authority of Prof. Brongniart, in letters, 1869. 
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ject have been published at different times, with the modifications induced by 

the progress of the researches, a summary of what is positively ascertained as 

yet on the stratigraphical distribution of the vegetation of the Coal Measures 

is not out of place in this Report. (1) 

When researches are restricted to a limited area, or to basins of small extent, 

marked differences are recognizable in the species of vegetable remains in the 

shales, as well as in the essential vegetable components of each bed of coal. It 

is, then, an easy task to ascertain the relative position of the coal strata from 

the comparison of these remains. But when researches are extended over a 

wider area, changes of vegetation, evidently caused by geographical distribu- 

tion, become more and more appreciable, some of the predominant species of a 

recognized horizon disappearing at some localities, and giving place to others 

of different characters. A glance at our table of distribution puts this in full 

evidence. ‘The coal beds of Morris, Colchester and Murphysborough, the two 

first on the northeastern and northwestern, the last on the southwestern bor- 

ders of the coal field of Illinois, are recognized, from all evidence, as repre- 

senting coal No. 2, of the Illinois section, (in vol. 3, p. 6, of this Report) the 

equivalent of coal 1 B, of the Kentucky Report. (2) 

Though the general character of the flora may be considered as the same, 

we find, by comparison of the species at Murphysborough, eight peculiar spe- 

cies ; ftv®only in common with Colchester and Morris, and twelve in common 

with Morris only, or altogether, eight species proper, and seventeen in common 

with strata of the same horizon examined elsewhere in Illinois. Colchester 

and Morris have been more carefully searched for specimens and are nearer to 

_ each other. They have seventeen species in common, while Colchester has 

“nine species not yet found at Morris, and Morris has forty-four’ species, with- 

out counting those of Mazon creek, which, as yet, have not been seen at Col- 

chester. The coal of Duquoin, considered as No. 5, of the Illinois section, and 

the only one from which as yet we have in Illinois and from a higher hori- 

zon a number of fossil plants. which can be used for comparison, has eleven 

species proper, and seventeen in common with some or all of the other named 

localities. Points of difference and identity are therefore as well marked for 

this bed of coal as if it belonged to the same horizon as the others, and the 

same differences are observable in the distribution of common or more pre- 

= “domthant~ species. For example, Neuropteris flexuosa is most abundant at 

Murphysborough, and has not as yet been found at Colchester and Morris, 

where Pecopteris villosa and Callipteris Sullivantiit are the predominant species; 

and these are but rarely found, or not at all, at Murphysborough. On the 

(1) See, on this subject especially, Penna. Geol. Rept., p. 887; Amer. Jour. of Sci. and 

Art, Noy. 1860. 
(2) All these strata are here marked according to the Illinois section. 
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contrary, Pecopterts unita and Pecopteris plumosa are common at Duquoin and 

Morris, especially in the nodules of Mazon creek, and rare, or not recognized 

as yet at Colchester and Murphysborough. 

From the examination of the table, one may easily see other points of differ- 

ence between the species found at the same station, or of analogy between 

those of different horizons. Nevertheless, I am not, on this account, prepared 

to abandon, as an unsustainable hypothesis, the question of the stratigraphical 

distribution of the fossil plants of the coal, for the following reasons: 

Ist. In a theoretical point of view, it is scarcely admissible that at an epoch 

where the land surface has been universally, and at repeated times, modified 

by deposits, either of sand or of limestone, sometimes of great thickness, indi- 

cating a prolonged submersion, the flora, re-appearing after these terms of sub- 

sidence, has always been represented by the same species distributed in the 

same proportion. Atmospherical circumstances, indeed, are the essential 

agents in modifying the characters of a flora, and these circumstances have 

been apparently the same during the whole duration of the Carboniferous 

epoch. But the elements or components of the soil, or of the water where the 

plants have lived, have been evidently modified at different times, and even if 

the medium affording life to the vegetation had been repeatedly the same, 

some species of plants should have been lost or have somewhat changed their 

forms in these repeated and prolonged submersions of the whole surface of the 

coal fields. The destruction, or the first appearance of a species, either animal 

or vegetable, is the most difficult phenomenon to ascertain. Animal species, 

for example, seem to appear at once, and of far different kinds, in successive 

geological strata. But these strata are either composed of different materials, 

or have been formed in water of various depths, and under other varied cir- 

cumstances. The changes of life, therefore, are local or casual phenomena, 

which generally represent a mere displacement of groups, and are of no account 

whatever in considering the first appearance, or the destruction of a single 

species. 

2d. The fossil plants hitherto obtained from the Coal Measures of Illinois 

are mainly the result of local researches, too limited to serve as a basis for gen- 

eral conclusions, and it is only after more extended examinations, and more 

complete collections from other portions of the great area now occupied by 

Carboniferous strata in this and the adjacent States, that we may expect to 

obtain the data for determining, in a satisfactory manner, the distribution of 

the Caboniferous flora over the whole extent of our American coal fields. 

3d. When this is done, we shall have sufficient proofs of a gradual change 

in the characters of the vegetation of the Coal Measures from the first appear- 

ance of land vegetation. The Lycopodiaceous plants, represented by the genera: 

Lepidodendron, Knorria, Ulodendron, Sigillaria, ete., are already represented by 
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large tree in the Devonian of Ohio; in the Upper Silurian and Lower Devo- 

nian of Pennsylvania, (1) and occur in abundance in the Chester group (Lower 

Carboniferous) of Illinois. Representatives of this family of plants become 

more and more predominant in ascending, and by the number of species, and 

the size of the trees, the group attains its full development near the base 

of the true Coal Measures, at the horizon of coal No. 2. The bed of shale 

overlaying the Sub-Conglomerate coal of Kentucky and Arkansas, appears gen- 

erally as a compound of mere debris, especially the leaves of Lepidodendra. 

This coal, like that of No. 2, shows also, upon its horizontal layers, distinct 

remains of plants of the same kind. In Pennsylvania, the shale of the mam- 

moth bed, which I consider as the equivalent of coal 2, is, in places, a com- 

pound of large pieces of the bark of Stgillarta and Lepidodendra, superposed 

in a thickness of one to two feet, like the leaves of a book. (2) At Cuyahoga 

Falls, Ohio, the shale of the same coal is, in places, a mere compound also of 

pieces of bark of Ségéllarza, and in Illinois, as seen by our table, the remains 

of Sigelarita and Lepidodendra predominate in the shale of coal No. 2, and 

the place of this coal in the sandstone of Marseilles is marked by remains 

of large trees of the same genera. 

Ascending higher in the Measures, the Lycopodiaceous plants decrease in 

number to coal No. 5, or to the Duquoin coal, which, from its vegetable re- 

mains, appears to be the equivalent of coal No. 3. of the Kentucky Reports. 

This family is here represented still by some species of Lepidodendron, Lepido- 

phloios, by cones or Lepidostrobi of large size, and by a few Svgillaria of the 

Lepidodendrotd type, viz.: Sigillaria sculpta and 8. Brardei, which appear to be 

universal species of the Carboniferous epoch. In higher strata of the Coal 

Measures of the United States, species of Lepidodendra have not as yet been 

found. a 

In connection with the Pittsburgh coal, as with coal No. 9 and No: 11, of 

Kentucky, I have seen specimens of the two last named species of Sigillaria, 

but no remains of Lepidodendra. From horizons above the Pittsburgh coal, 

we know nothing as yet of the flora of our Coal Measures. But in Kurope, 

Goppert, in his flora of the Permian, enumerates Stgillaria Brardez, and de- 

scribes two new species, S. denudata and S. Danziana, which are nearly related 

to Sigillaria sculpta, Lesqx., if not identical with it. The same work men- 

tions also, as found in the lowest strata of the Permian Measures, Lepidoden- 

dron Veltheimianum, already present in the Devonian of Europe, and with us 

in the Lower Carboniferous limestones of Illinois, and with it he describes a 

(1) Penn. Geol. Rep., p. 829, fig. 675, 677. 

(2) A shale of this kind is, by an abrupt flexure of the coal strata, thrown up near Trevor- 

ton, and exposed as a perpendicular wall. 
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few species of cones (Lepédostrobi) of diminutive size, indicating there the dis- 

appearance of the large Lycopodiaceous plants which afterwards were not re- 

presented in any of the formations of our earth. 

The fruits described under the generic names of Trigonocarpus, Rhabdocarpus, 

and Piilocarpus, have as yet been found only from the Sub-Conglomerate coal 

strata upwards to coal No. 2, They abound in the Millstone grit and the 

hearth sandstone, as in the shale of coal No. 2. <A few fruits of uncertain 

affinity, and considered under the name of Carpolithes, have been observed 

higher in the Measures ; for example, Carpolitnes fascicwlatus, at Grayville, Ils. 

As yet these cages are very rare. 

As to the ferns, the distribution at different horizons is more striking in 

considering certain groups or races, rather than peculiar genera or species. 

The genus Vewropteris, for example, is equally well represented, from the. Sub- 

Conglomerate coal of Arkansas to the highest strata of Pennsylvania and Ken- 

tucky, by Newropteris hirsuta, Neuropteris flexuosa, and Newropteris Loschii, all 

species closely related by their peculiar nervation. These are, moreover, 

universally distributed over the whole extent of our coal fields, and in Europe 

two, at least, ascend to the Permian. From this group, Vewroptercs tenuifolia 

is the only one which, appearing with the Sub-Conglomerate coal, has not as 

yet been found higher than coal No. 2. Another section of this genus, espe- 

cially comprising species of a coarse or thick nervation or texture, like Weu- 

ropteris Clarksonti, N. rarinervis, N. vermicularis, N. coriacea, N. pachyderma, 

etc., is as yet truly characteristic of coal No. 2, none of them having as yet 

been found above or below it. All the species of the genus Odontopterds ap- 

pear distributed from the coal strata under the Millstone grit up to coal No. 1 

and No. 2. In Illinois, as in Pennsylvania, most of the species are found in 

connection with the last bed. It is the same with the species of large, thick 

leaved Alethopteris, A. lonchitica, A. Serlid, A, Mazoniana,. A. Massillonis, A, 

Owenii, ete. They form, with Calliptert3 Sullidantii, a ‘distinet fd’ péculiar 

group, which may be considered truly characteristic of coal No.2. Alethopteris 

lonchitica, has always been for me an essential leading species, and never, as 

yet, has misled me as marking the horizon of the mammoth vein of Penna. 

In the east, it is a most common species; it abounds also at Cuyahoga Falls, 

Ohio ; but it seems to disappear in some basins, as for example in Illinois, 

where its place is taken by Alethopterts Serlti and Callipteris Sullivantid. 

Of Pecopteris, the section which Brongniart separates under the name of 

Sphenopteroides, and which Schimper rightly places in the genus Sphenopteris, 

is the only one which may be considered as yet as peculiar to the lower Coal 

Measures. Its species, Pecopter’s Murrayana, P. cherophylloides, P. Newberryi, 

with Sphenopteris latifolia, 8. obtwsiloba, and S. acuta, are found in connection 
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with coal No. 2. Hymenophyllites furcatus has more generally been found be- 

Jow the Millstone grit, but it ascends, though rarely, to coal No. 2, where also 

Hymenophyllites splendens, H. Schlotheimit and some other species of the section 

Aphlebia are generally found. 

As representative of the higher coal strata of Illinois, or of coal No. 5, there 

is no particular species to quote. Alethopteris aguilina, with Pecopteris unita, P. 

plumosa, Cordartes angustifolia, and species of Lepidophloios, are there repre- 

sented by more abundant specimens than anywhere else, but remains of these 

plants have been also observed in the lower Coal Measures. In the anthracite 

basin of Pennsylvania, the highest strata are recognized by the presence of 

Pecopterts arborescens, which has not been as yet positively discovered in I]li- 

; nois, the small specimens referred to it from a nodule of Mazon creek being 

“too obscure for certain identification. This species, the most abundant of all 

in some localities of Pennsylvania, is found also in profusion in the red clay 

beds of Ohio, especially in the grotto of flowers, near Marietta, where it is 

represented by a slightly different form, perhaps a mere variety of P. rubra, 

Lesqx. In Europe, it ascends to the Permian, where its characters, though 

somewhat modified, have been considered as specific by Goppert, who has 

named it P. (Cyatheites) Schlotheimit. It is there, as with us, associated with 

its large form P. Cyathea, Brgt. The section Cyatheites of the genus Pecopte- 

ris, 1s, indeed, of all the fossil ferns of the coal, the one which is, in some of 

its species, characteristic of the higher coal strata. But as yet these species 

are indifferently known, and therefore it is hardly possible to indicate them as 

peculiar to a certain horizon. For example, Pecopteris polymorpha, Brgt., 

abounds in the highest coal strata of Illinois at Grayville, and near New Har- 

mony, Ind. It is generally like P. arborescens, a marked species of our upper 

Coal Measures, while Pecopteris abbreviata, which Prof. Geinitz takes as a 

mere variety of it, is common at Morris, Mazon creek and other places, always 

in connection with coal No. 2, and has not yet been observed in higher strata. 

The differences in these horizons, as well as in the form of the pinnz, indicate 

these. remains as representing two different species, though the nervation is of 

the same kind. It is certain that, as the Lycopodiaceous plants of the coal 

decrease in the number of their representatives, as in their size, in ascending 

in the Coal Measures, they are proportionally replaced by ferns, either herba- 

ceous or arborescent. This change is everywhere evident in the shale over- 

laying the coal beds, as in the coal itself. At Grayville, and especially at 

Springfield, Ill., where the upper coal is nearly 200 feet above coal No. 5, 

the lamellze of.the coal bear a quantity of recognizable leaflets and branches 

of ferns, especially of the genus Pecopteris. The roof shales of the Pomroy 

coal in Ohio are thickly covered with remains of ferns, especially large’pinne, 

still bearing leaves of Neuropteris flexuosa and N. hirsuta. A bed of shale, 

—64 

Oe, ca a 



506 PALMONTOLOGY OF ILLINOIS. 

which in places underlies the Pittsburg coal, is also a mere compound of stems 

and leaves of this last species, and I have received from the highest coal bed 

of Kansas, which is considered by some geologists as belonging to the Permian 

strata, a large lot of specimens of the roof shale, which, like those from under 

the Pittsburg coal, contain leaves of the same Neuropteris hirsuta heaped in 

profusion, without any other species but NV. Loschii. 

From the horizon of the Pittsburg coal, we have from Pennsylvania two re- 

markable species, whose discovery is due to the sagacious investigation of Rev. 

D. C. Moore, and which, by their characters, appear related rather to species of 

the Permian, or even of the Oolite, than to those of the Carboniferous epoch. 

‘One is the peculiar Neuropteris Moorti, Lesqx., Penn. Geol. Rept., p. 860, Pl. 

xix, fix. 1,* related by the pointed form of its leaflets and their size to Pecop- 

teris Whitbiensts, LJ. and Hutt., of the Oolite of England. The second is 

apparently a species of Schizoneura, a new genus of Schimper, represented as 

yet by only four species in the Trias and the Oolite of Europe. Our species 

is known only by small branches, one-fourth of an inch broad, striated length- 

wise, like those of a Sphenophyllum, articulated at short distances, bearing at 

the articulations whorls of ten to twelve oblanceolate obtuse flat leaflets, about 

one inch long, marked lengthwise by parallel thin veinlets. These leaflets ap- 

pear distinct or unconnected to their base, which is marked by small, circular, 

distinct scars. No trace of a vagina has been observed as yet. 

The presence of these peculiar plants in the higher Coal Measures of Penn- 

sylvania may not be more conclusive, as indicating a distinct geological horizon, 

than are the numerous remains of insects, crustaceans, etc., discovered in the 

nodules of Mazon creek, and which have as yet their relatives only represented 

in the Permian. But I desire to make here only a record of facts, according to 

our actual knowledge, in regard to the flora of the Coal Measures, and leave to 

future discoverers the task of obtaining more reliable data for a definitive con- 

clusion on-the subject. 

The examination of the geographical distribution of the flora of our Car- 

boniferous strata, according to the suggestions of Prof. H. D. Rogers, in the 

preparation of the Pennsylvania Geological Report, proposes the solution of 

these three questions: Ist. What is the geological relation of our Coal Mea- 

sures with those of Hurope, in considering the vegetable constituents of the 

strata in both continents? 2d. From the same kind of researches, is the anthra- 

cite basin of Pennsylvania identical in its age and in the distribution of its 

measures with the great Apalachian bituminous coal basin of Ohio and Penn- 

sylvania? And as a corollary: 3d. What is the geological relation of the sepa- 

*Prof. W. P. Schimper has separated this species as the type of anew genus Lescwr‘opleris, 

a separation already indicated by my remarks with the description of this species, loc. cit. 
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rate coal basins of Western Kentucky, Illinois and Michigan with our eastern 

coal fields? The first two of these questions have been examined and answered 

in the Geological Report of Pennsylvania, pp. 839-842. Though new discove- 

ries might now furnish some interesting details to the discussion, nothing has 

as yet been found in the Coal Measures, which might tend to invalidate the 

conclusions admitted in that report. The third question has been also consid- 

ered* from data obtained in the geological explorations of Kentucky, Arkansas 

and Indiana, and therefore I have but to add here a few remarks which are 

called for by the species recently found in the Coal Measures of Illinois, 

We cannot expect to trace any marked differences indicating climatic divi- 

sions from the northern to the southern limits of the coal fields of Illinois. 

Local changes, as indicated from the table of distribution, can but be consid- 

ered as casual, and not ascribed to any permanent or general thermal influence. 

The relation of the Coal Measures of Illinois with the eastern coal fields of 

Pennsylvania, Rhode Island and Nova Scotia, is indicated not only by the com- 

mon er more predominant species, but also by some rare and striking ones. 

The coal of Morris, for example, has, in common with that of Newport, R. L., 

Pecopterts squamosa, Pecopteris untta, Odontopteris Schlotheimi and Asterophyl- 

lites levis ; with the low beds of anthracite of Pennsylvania, Callipteris Sulli- 

vartii, Neuropterts fimbriata, N. rarinervis, N. Clarksonit, N. Desovii, ete., 

and with the Coal Measures of Nova Scotia: Odontopterts subcuneata, a species 

not seen as yet in any other part of the coal fields of the United States. Some 

species of the eastern basin, like Newropteris Rogersi, Lesqx., Odontopteris 

alata, Lesqx., Alethopteris obscura, Lesqx., Whittleseya elegans ,Newb.,ete., have 

not yet been found ia Illinois; but these are very rare species, discovered each 

at a single locality, as are some of the new species described from the coal fields 

of Illinois, and which may be found elsewhere hereafter. Illinois has likewise 

about 30 species known in the coal flora of Europe, and which have net been 

yet seen in the more eastern coal fields of America. 

Of the common species of our eastern coal fields, not yet found in Hlinois, 

none can be quoted but Dictyopteris obliqua, Bunb., locally abundant in the 

shale of the high coal near Pottsville, Penn., of Newport, R. 1., and ef the sub- 

conglomerate coal of Arkansas; Sphenopteris artenvisixfolia, Brgt., rare every- 

where, sparingly found in the low beds of the anthracite basin of Peansylva- 

nia and of the westerr coal fields of Kentucky ; Pecopteris arborescens, already 

quoted ; Pecopteris Loschii and the peculiar Brachyphyllum obtusum, Lesqx., 

both locally predominant in the anthracite fields. The near relation of the coal 

basin of Illinois with the other coal fields of this continent, is thus demenstra- 

ted by its fossil flora. 

*Journal of Science and Art, July, 1860. 
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The number of European species recognized in the Coal Measures of Illinois 

do not change in any way the relation of the Amerigan Coal Measures with 

those of Hurope. It remains now the same as [ have presented it formerly 

(Penn. Geol. Rep., loc. cit.). If general affinity is ascertained by a large num- 

ber of plants, either identical or closely relited, geographical differences in the 

vegetation are indicated by peculiar species or races of ours, which as yet have 

not been observed in the Coal Measures of Europe. It is true that European 

paleontologists, though at work on the coal flora for more than a century, still 

discover species, either identical with or allied to some of ours, which were 

once considered as exclusively pertaining to the American coal flora; for ex- 

ample, a fimbriate Cyclopteris* from a small anthracite basin of the Swiss Al- 

pine mountains. But these cases are very rare indeed, and besides what is 

known from other’ parts of our coal fields, Illinois has now furnished a number 

of these peculiar types of vegetables, which render geographical disparity more 

appreciable. Of this kind are especially Neuropteris verbenxefolia, N. Evenii, 

N. pachyderma, Dictyopteris rubella, Alethopteris hymenophylloides, A. inflata, 

A. solida, Pecopteris Strongii, species of Staphylopteris, Sphenopteris scaberrt- 

ma, Hymenophyllites mollis, Schutzia bracteata, a number of species of Lepido- 

dendra and Sigillaria, Syringodendron Porteri, Megaphytum McLayit, species 

of Caulopteris and of fruits of Palzoxyris. Indeed, no genus of our coal flora, 

except, perhaps, Calamites, can be considered as represented on both continents 

by species all identical or elosely allied. As these points of difference, like 

those of affinity, have been observed from the beginning of the researches on 

the coal flora, and have not varied much in comparative quantity, they appear 

to fully corroborate the statement that, at the Carboniferous epoch, the flora 

which formed the constituents of the coal, was in Europe and in the United 

States as different, and at the same time as relatively alike, as is now the flora 

of the peat bogs of the two continents. 

* Cyclopteris lacerata, Heer., see descriptive part. The predominant species of this Alpine 

basin, which was for a long time considered as of a different formation from that of the Car- 

boniferous epoch, is Odontopteris Alpina, Brgt., a peculiar plant, which, as yet, with us,has 

been found only in connection with the anthracite of Rhode Island. 
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ERRATA. 

Page 22, 15th line from bottom, for ‘‘old” read older. 
Page 90, 15th line from bottom, for ‘‘positions” read portions. 
Page 97, 16th line trom top, for southeast” read southwest. 
Page 109, 15th line from bottom, for ‘*‘Cophalauthus” read Cephalanthus. 
Page 110, 10th line from top, for ‘‘eriocephala” read criocephala. 
Page 120, 11th line from bottom, for ‘‘gasterapod” read gasteropod. 
Page 136, Sth line from tep, for ‘‘three”’ read these 
Page 168, 12th line from bottom, for ‘‘Roissi” read Royssii. 
Page 184, 16th line from top, for ‘‘exactneas” read exactness. 
Page 195, 8th line from top, for “‘Crustaceon”’ read Crustacean, 
Page 195, 18th line from bottom, for ‘*Morgan” read Mazon. 
Page 201, 16th line from top, for ‘‘fossil”’ read fossils. 
Page 222, 18th line from top, for ‘‘oxide” read oxsd. 
Page 233, 3d line from top, for ‘‘ara”’ read are. 
Page 251, 20th line from top, for ‘‘is quite it” read it is quite. 
Page 319, 19th line from top, for “Geineilzii’ read Geinitzii. 
Page 336, 10thline trom bottom, for ‘“{amarach” read Tamarack. 
Page 350, 1uth line from top, for ‘‘enamelled’’ read enameled. 
Page 353, 11th line from bottom, for “bitumization”’ read bituminization. 
Page 356, 5th line from top, for ‘‘bevellcd” read beveled. 
Page 359, Ist 1 ne, for ‘‘are’” read one. 
Page 360, 15th line from top, and 361, 4thline from bottom, for *‘beyelled’’ read beveled. 
Page 361, bottom line, for “enamelled” read enameled. 
Page 386, 12th line from bottom, for ‘‘diversions’” read divisions. 
Page 389, 6th line from bottom, and bottom line, for “Brongnarti” read Brongniarti, 
Page 399, 7th line from bottom, for ‘‘coreaceous”’ read coriaceous. 
Page 403, 6th line from bottom, for ‘“Versteinerimgen” read Versteinerungen. 
Page 4v9, 2d line from bottom, for ‘“‘Sphenotopteris” read Sphenopteris. 
Page 433, dih line from top, for ‘‘Syrigodendron” read Syringodendron. 
Page 456, 2d line from boitom, for ‘‘Phizomopteris Rrdmani” read Rhizomopteris Erdmanni 
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The same, enlarged. 
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Uncovered scar of the same, full size. 
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Leaf of the same, enlarged four times. 
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Fig. 2. 

Fig. 2. 

Fig. 3. 

Hig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Hig. 8. 

Fig. 9. 

- 10 and 12. 

ig. 108. 
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PLATE XXVIII. 

LEPIDODENDRON RIGENS, With leaves. .........cecsese wees 

Scar and base of leaf, showing point of attachment. 

Enlarged section of a leaf of same, 0. 

SyRINGODENDRON Portert, Spec. nov, half size............. 

Part of the same, natural size. 

Cicatrices of the same, enlarged twice. 

LEPIDODENDRON GREENII, Spec. NOV.......06.+e5ee05 ce oe 

Enlarged cicatrice of the same. 

STIGMARIOIDES AFFINIS, Spec, NOV... 6... cece even ee eeee 

PALHOXYRIS PRENDELI, SpeC. NOV... ... +e eee cree rec ceece 

Part of its surface, enlarged. 

PALGOXYRIS APPENDICULATA, SpeC. NOV. . 6... ee eee cee eee cee 

PALHOXYRIS CORRUGATA, SpeC. NOV... 2... eee eee ec ec acces 

cece ce ees 

- 448 

- 433> 



PL XXV1l 

"MD SSIOG IF (IRA. IV 
CAIRIB OWT RETR Ow S 

P = (eo) > 

io
) 

5 Co. g stern'‘Einogravin We ..H Worthen dirext. A leo Ihesquereux del _ 





= Eis et % ; =) y ee ; 

Wf Ode ATOATAO, BATION g t ; ; : eas 

Tonk aire 



WIND) RWW. 

Fig. 1. Cavzoprsris optecta, Spec. nov., one-fourth natural size .. .. 
al ¢ ‘ i (Wr we 

Fig. 2. Same specimen, on the reverse. 

Fig. 8. Branch cicatrice of the same, natural size. 
t { 

Fig 4. Part of the surface, showing rootlets in relative p sition, either naked, or with 
F a carbonaceous pellicle. k mL j fa 5 ' Tok 
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