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Art. IIL. nae some questions concerning the Coal Formations of 
North America; by L, LESQUEREUX. 

Ir may perhaps be said that as everybody is now acquainted 
with the coal, with its essential constituents and the general laws 
of its formation, an attempt to offer to science something new 
or even —— on the subject, must prove a fruitless task. 
This assertion has a semblance of truth only, for it is certain 
that nas of the various and most important phenomena con- 
nected with the formation of coal are not satisfactorily, nor even 
at all explained. And as they are continually brought forward 
for discussion, either by lecturers or systematic geologists, the 
subject of the formation of coal, considered as a whole, has been 
obscured in such a manner that it is doubtful if the most essen- 
tial facts on the subject, some of which may be considered as 
demonstrable, are not still looked upon by many as hypothetical 
and individual opinions. It is with these peculiar phenomena 
of the coal formations, and consequently with the exposition and 
the discussion of geological facts connected with them, that we 
have to deal in the first part of this paper. 

As we cannot expect to come to a right understanding of the 
formation of oe without some acquaintance with the vegetation 
of w ns it is made, our attention must necessarily to 
some extent be: eines to the flora of the coal period. But it 
is not enough to — the peculiar nature, the anatomical and 

ts. stu 
them also in their arti graphical distribution, in the different oa 
basins of America and of other countries, and also in the suc- 
cessive strata of the coal at different geological horizons. And 
it would be desirable also to examine the vegetation of the coal 
in conneetion with other external influences, in order to become 
acquainted if possible with the climatic conditions that prevailed 
at the time of the coal formation. 

The plan _ we propose to follow may aecidentally direct 
the diseussio some points which do not 4 to have a 
close relation to re formation of the coal. But we must bear 
in mind that geological eras are not very Sictinetly limited ; or 
at least _ oe _— a true understanding of one ~! them it is 

es to examine the causes that ep = 
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coal itself. It would be useless, again to show the groundless- 
ness of an Pe to which nature does not give the slightest 
apparent su 

he pe Spa that the matter of the coal (the wood) was 
heaped in some hollows or basins by the agency of water, as by 
currents of the sea or of some river, or by some other external 
cause, hurricanes, partial or general floods, sinking of the ground 
covered with thick fores ts, &c., has been also generally aban- 
doned as contradicted by general evidence. € reasons against 
it may be briefly enumerated. They are found: 1. In tbe strati- 
fication of the coal measures; and also of the coal itself, which 

beds of al containing a quantity of matter far greater than 
could be furnished by a buried for 

The theory of the formation of ne. coal by the heaping of con- 
secutive layers of plants and trees grown in place, preserved in 
water and buried afterwards; or the peat-bog theory as it is 
called by some, is then the only one admitted now as satisfacto- 
rily explaining the process of formation of the coal.. The anal- 
ogy of formation between the peat-bogs of our time and the 
beds of coal of the old measures cannot be called a theory; it is 
a demonstrable fact. We can now see the coal. growing up by 
the heaping of woody matter in the bogs. After a while we see 
it transformed into a dark combustible compound that we name 
peat or lignite according to its age. We then see it hardening 
either by compression, or by this slow burning J in tsp that has. 

ocular examination or chemical analysis fail to distinguish from 
true coal. We find besides in Holland, Denmark an = Sweden, 
thick pa pecs of peat separated into distinet beds by strata of — 
mud and sand, giving the best possible elueidation of the pro- 
cess of stratification of the coal measures 
It is not only in their general features that both formations 

are so much alike. But in the minutest accidents and even 
peculiarities, their agreement is clear and unquestionable to one 
who has studied the formations of the peat boga:s as our time. 
We quote a few sxamaples. 
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An author, speaking lately of the formation of the coal, men- 
tions the presence in the coal of wedge-shaped masses of vascular 
tissues found imbedded in the midst of the more structureless bitumin- 
ous matter of the coal. He accounts for this fact by supposing 
that these tissues are the remains of floated logs, which have 
finally become imbedded in the carbonaceous matter below. This 
supposition is rather an extraordinary one. If the coal has been 
formed like the peat bogs, there can not be any floated logs in the 
compound. If there were floated logs in the coal, this would 
take us back to the formation of the coal by transportation. In 
every peat bog, the process of burying trees is in constant opera- 
tion. e preservation of the logs which cannot be covered 
with water when they fall on the ground, is due to the a sage? 
of a moss, the sphagnum which extends its compact tufts - 
ways saturated with water like a sponge, over every fragment 
of wood, from the smallest to the largest. The Sphagna work 
like the ants to bury their treasures; and as their growth is con- 
tinuous and —— only by the frost, the heaping of their own 
woody matter which forms the structureless peat added to the 
wood which they have to preserve and the other plants of the 
marshes gives an appreciable thickness for each year. In the 
peat bogs of Switzerland, peat grows at the rate of two inches 
per year, a thickness reduced to one half by compression. In 
the same peat bogs, the poy is do not require more than th 
years to cover the stem of a tree of moderate thickness. 

The bogs then, even the largest, enter naturally and without 
transportation into the composition of the coal as they become 
art of the matter of the peat bogs. In the deep bogs of New 
ersey, there is a class of woodmen whom I peo call log-fishers, 

who sound the marshes with long poles, to find the sound } 
which they dig out of the black and already combustible mould 
or _ from a depth of from six to ten feet. Some old swamps 
of Northern Europe contain as many as four or five generations 
of trees of different kinds imbedded from twenty to fifty feet 
deep and separated by thick beds of compact, entirely decom- 

woody matter or peat. Some of those bogs are so abund- 
antly filled with sound and large logs of oaks, pines and birches, 
that their removal has gone on for more than'half a century 
before there was any material diminution of the supply, and for 
a long time it was supposed and even maintained that the trees 
of those marshes were growing under ground. 

The flattening of all the stems found in the coal and in its 
shales, and also the layers of bark observed in the same forma- 
tions, without any trace of internal woody structure, have also 
attracted a great deal of attention and useless theoretical discus- 
sion. In the oldest peat bogs of Germany, especially in the 
large swamps or lignite-deposits of the Pliocene of Saxony, the 
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trees are found all softened and already flattened to a greater or 
less extent. Some of the buried forests of England show the 
same appearance. from some clay banks exposed by a slide in — 
the Jura mountains, large trees of recent species, still living in 
the country around, have been exhumed, and though the wood 
still preserves its natural a pearance and its tissues, it has lost 
its hardness of texture ante has become as soft as the clay itself. 
Henee, as Liebig has proved by direct experiments, in the pro- 
cess of slow decomposition or rather slow combustion in water, 
the woody matter is ashen 3 softened before its hardening and 
eer transformation in co 

enmark, there are immense meadows, extending for miles 
mas the shores and covering old Peoreght of ae or = 

pest can be es eae open all its details. First a thicket of alder 
rout out, covering an overflowed surface of ground. 

The thicket 1s (Aaepenmtrable, and soon presents a confusedness 
of stems and interlaced —— Then, as the trees become 
older, the whole mass begins to decay, especially at the level of 
the water, and by and by it falls down by its own weight, be 
comes submerged i in a few years, and from its own se upon 
the mould of its half floating, half decomposed remains, a new 
generation of trees appears again and the process of forination is 
continued in the same way. “The internal woody matter of the 
trees, the lignine, is decomposed at first and reduced to a paste, 
while the bark, impregnated with resins, is preserved for an 
indefinite period. In the coal basin of Trevorton, Pa., there is 
a perpendicular wall presenting to the eye a beautiful picture ¢ of 
prints of Lepidodendra and Sigillariz, crossing each other in 
every possible direction, all thin layers of bark superposed — 
without any woody or carbonized matter between. It is nothing 
but the surface of an old coal-swamp, formed like the — —_ 

_ described above. The peat which it covered has form 
coal, and the woody matter floating in water above it has ses 
mixed with mud and formed the s 

If it is true, as we said before, that all the peat soci | 

subjected to continual and hypothetical meodGageesie which, 
art its sim Sone: a See it a truly unsustainable. — 

oe 
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shila of the cena? seas; with sandstone Non without any 
ossil remains: this alternation evidently shows that at the time 
when the formation was progressing, the sea was continually 
brought in contact with the coal and covered it most of the 
time. Hence it follows; that if the coal has been formed in 
marshes like our peat bogs, we ought necessarily to admit of a 
submergence and therefore of a subsidence of the land after 
each dep osit of woody matter, and of an upheaval of the same 
land to bring it up again above the level of the sea for each 
successive growth of a new peat bog. This appears to some 
geologists an unaccountable and unnecessary use of nature’s 
internal forces; a kind of lusus nature, resembling a miracle. 
To meet this objection, they have supposed that the peat bogs of 
the coal measures grew on the deltas of some large river, “and 
neeneees exposed to periodical inundations: that as fast as the 
peat grew, the river brought upon it mud and sand, the ma- 
= toa which the shales and the strata of sandstone were 
orme 

course of time, built upon them. ition strata of limestone: that as 
soon as these strata reached the surface of the sea (a fact which 
probably supposes that the —— of pa re had stopped - 
for a while) the land plants began to appear again, the peat to 
grow, and the matter to be heaped up till anothes large periodical 
— of the river brought new deposits of mud and sand; 

thus by continuous subsidence and repeated inundations, 
the coal, shales, sandstone and limestone strata were alternately 
orme 
Before tsa any reasons in support of the alternation of up- 

pero an 

nai extent of a basin, or in =a words, «that each sinetetties is 
generally horizontally ectended over the whole coal-field in a continu- 
ous sheet, so that each seam is accompanied by the same strata rr 
and below.” This is only partly true. In the coal-fields of the 
United States, it is true only of some beds of coal and of one 
or two strata above the conglomerates. Every practical geolo- 
gist knows well that it is impossible to gg the peaitiees of a 
bed of coal by means of its. adjoining strata. If the same stra 
SECOND SERIES, Vot. XXVIII, No. 82.—JULY, 1869. 
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had been expanded without alteration through the whole extent 
of a coal basin, nothing would be easier than to fix at once the 
geological horizon of each bed of coal after the close study of a 
single section. The shales above the coal give by their fossils 
the only reliable data; but in many places they (the shales) are 
entirely wanting and are replaced by sandstone or limestone. 
In the western coal-fields of Kentucky, the first coal below the 
Mahoning sandstone, or the fourth coal above the conglomerates 
(the same as the Pomeroy coal of Ohio or the upper Freeport 
coal of Pennsylvania) whose shales sometimes reach in the 
a thickness of 10 feet, is immediately covered by the sandstone. 
There is scarcely a vein of coal worked to any great extent, that 
does not show a great diversity in the thickness, density and 
color of its roof shales. Hence the necessity of roofing differ- 
ently the tunnel of a mine in different places according to the 
nature of the shales. The bottom clay is almost always present; 
but its thickness, color and density are also variable. The lime- 
stone of the coal is the most irregular of all the formations. It 
is mostly local, sometimes only in boulders, and its numerous 
variations in thickness, composition and even fossils, cannot be 
accounted for by any satisfactory general rule. There is not in 
the United States a single bed of coal that is unvariably covered 
with limestone. The sandstone is generally extended with more 
regularity; but it has also its diversities of thickness and local 
disappearance. The only bed of sandstone which appears to be 
continuous in the whole extent of the coal-fields above the con- 

- glomerates, is the Mahoning sandstone. Though its thickness 
is also somewhat variable, it is found topping the 4th coal (coal 
E of Lesley’s Manual) from the anthracite basin of 
Pennsylvania to the western extremity of the coal-fields of Lli- 
nois and Western Kentucky. The Anvil-rock sandstone, top- 
ping the 12th coal of Western Kentucky, though ean 
great thickness, has not as yet been identified in the Hast. For 
the coal itself, the assertion of its continuity could be admitted 
as nearly true. ; 

hough a coal bed cannot be called a continuous sheet in 118 

(the. omeroy coal) is seen to have the same extent with scarcely 
ange in its thickn The Pittsburg coal which from its 
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large surfaces, shows itself, along with the characteristic fossils of 
its shales, in every part of the measures where the thickness is 
sufficient to reach to its level. Thus we have some keds of coa 

the identical distribution of the coal beds and of the coal flora in 
both basins. it has been very courteously controverted in 
this Journal,* and especially as the diseussion of this geological 
point enters into our subject and may help to satisfy the min 
upon the value of the so-called new theory mentioned above, it 
is proper that I should briefly present the reasons in favor of my 
opinion. 

It would be absurd to assert that the veins of coal or rather 
that the peat bogs of the coal formations were formed on a per: 
fectly horizontal surface, and that the woody matter was deposi- 
ted in the same thickness over the entire area. The most even 
plains have undulations on their surface; and the cross-section 
given in my report of a part of the Dismal Swamp of Virginia, 
should have explained my meaning. The peat bogs of our time 
are more or less broken or crossed by small elevations of sand 
or hills of some other deposit, which here and there break their 
horizontality and also their uniformity of features. For, although 
these irregularities may be scarcely elevated above the surface of 
the bogs, they are without exception, covered with a vegetation 
of entirely a different character from that of the peat bogs, and 
therefore their outline is perfectly definite. Sometimes groups 
of islands are thus seen rising in the middle of the bogs. 
Sometimes,"also, as in the granitic country of the Hartz moun- 
tains, or in the basaltic. region of the Rhoen mountains of Ger- 
many, peaks of granite or columns of basalt protrude like towers 

from some parts of the swamp. Noone will contend that these 
irregularities break the continuity of a formation; or that the 
peat bogs on both sides of a hill of sand or around a block of 
granite are not a continuous formation. In a geological point of 
view, accidents like these cannot be taken into consideration. 

* This Journal, yol. xxvi, p. 78, July, 1853. 
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But it is clear, at least to my mind, that the great ridge of 
Devonian and Silurian by which the Appalachian and the Ih- 
nois coal-fields are separated toa distance of from one to two 
undred miles, cannot be regarded simply as one of those hills - 

which separates two parts of a peat bog. We can discuss only 
these two alternatives: either the Silurian axis was not upraised 
at the epoch of the formation of the coal, and this formation, 
being in active progress upon the whole surface occupied now 
by the coal-fields and the Silurian and Devonian, was continu- 
ous, and consequently presented the same general features; or, 
the coal was formed on both sides of the ridge, and therefore 
in two separate basins, and then both formations, though of the 
same age, would have ‘been subjected to some peculiar influences, 
and each of them would be characterized by — Espns 
either in the relative position of their coal beds, o the com 
position of the strata, and especially in the beirfoation of theig 
flora. The of the Kentucky Survey shows on the con- 
trary: that in both coal-fields, the coal beds are exactly in the 
same relative position; that at the same geological level, their 
shales contain the same species of plants; that fro m Eastern 
Pennsylvania to Western Illinois, the thinning of some strata 
reserves a perfectly regular progression, and does not show any 

change on one or the other side of the great ridge. 
But there are some other reasons which may appear more con- 

clusive. 
1. The conglomerates, as also some beds of sandstone, espe- 

cially the great Mahoning sandstone, are developed near the 
eastern limits of the coal-fields to a prodigious thickness. This 
heaping of loose materials, sand or gravel, evidently shows the 
prolonged action of the sea against its shores. Supposing that 
the Silurian ridge had been elevated before the formation of the 
coal, it would have necessarily served as a shore, and we should 
nd somewhere a marked difference in the thickness of the 

transported materials abutting against it. No geologist has ever 
seen anything of the kind, and the conglomerates like some 
of coal and of sandstone, go thinning to the west with a co 
and uniform decrease 

2. All the peat bogs are formed in basins, as also all the de- 
posits of coal, and the outlines of these basins are of-course gen- 
erally broken and irregular. This fact is observable in the of | 
ern = pare borders of the er But on the sie 
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by the outward direction of the wall of a basin an upper bed 
ought to be extended somewhat beyond the lower and cover its 
margin. It is the case in the western borders of the Kentucky 
coal-fields, viz. in Christian county and other places, where the 
4th coal above the conglomerate or the next bed below it, abuts 
against the older formation, when the lowest coal has to be 
looked for farther back towards the centre of the basin. On both 
the opposite sides of the Appalachian and the Illinois coual-fields, 
the appearances are different. It is the lowest coal, then the 
conglomerate, then the sub-carboniferous strata that appear one 
after the other upon the surface, following a dip corresponding 
to that of the sides. This undoubtedly shows that they a 
pated in the movement which elevated the ridge that divides 
them, and that they were formed before its upheaval. 

he undulations of the surface of the coal-fields, so dis- 
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5. The upheaval of the Alleghany mountains and the undu- 
lating movement caused by it upon an immense surface of 
country was very slow, and continued for a long period. The 
bends or flexures of the eastern coal, especially of the anthracite 
coal-fields are not jagged and angular, nor are they often broken 

raised sides, as if the matter had slipped by its owm weight when 
there was room for a displacement. nN it follows that if the 
undulating movement was slow, and if the strata of the eoal 
measures were still in a soft state and easily removable, the top 
of the great ridge was necessarily and easily washed away as 
fast as it was being raised near and above the surface of the sea. 
No wonder therefore that the remains of the coal strata have not 

mn preserved, and that we scarcely find any trace of them. 
The total sek of the coal washed away by erosion, is, 
I think, the only objection of any —— t that has been or may 
be mad i ad i 

i 
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eoal-felds were united in one area, their surface would fairly b be 
estimated at 300,000 nee miles. Now, in the new theory pre- 
sented above, we find it asserted: that the shales and the sand- 
stone of the coal have been deposited upon the surface of the 
peat bogs of the coal formations by the inundations of some large 
river! Would it be possible for a sound mind to admit that a 
river can cover at once or even by repeated inundations, a surface 
of three hundred thousand square miles with a deposit of sand 
from six to one hong feet thick, which is the thickness of 
the Mahoning sandston 

Giving to the herdothindie the widest range of probability and 
considering as a peculiar Delta the area (sixty thousand miles) of 
the Appalachian coal-fields, still we find no geological phenomena 
of our time to justify it. Let us compare a few data. The whole 
lain of the Mississippi, comprising the Delta, from Cape Girar- 
Per 50 miles above the junction of the Ohio to the sea, covers 
an area of about 30,000 square miles. Would it be possible to 
sup that an inundation would ever cover this whole surface 
with only a few feet of sand or of mud? According to the ob 
servations mentioned by Forshey, the mud transported in one 
year by the Mississippi river would cover a surface of twelve 
square miles with one foot of alluvium. At this rate it would 
take five thousand years for a river as mighty as the Mississippi 
to cover a single bed of the Appalachian coal-fields with one foot 
of shales. 

Moreover, it is well known that a river cannot spread any of 
= transported material in a uniform manner, especially not in 

e deltas which are exposed to: continual changes. For a delta 
is never composed of compact materials. It is mostly cut by 
variable and sometimes under currents covered only by a crust — 

vegetation, sustained by drift wood or floating upon the deep 
and muddy waters. These currents cause constant alterations: | 
extensive marshes sink and are buried to-a great depth below a : 
ge eneral level of the country; lakes appear in some places am 
ry up in others; some bayous. are filled and others opened. — 

ahere are few square miles around New Orleans and on the — 
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which leaves of every kind would have been mixed, not only in 
every position, but without regard to the place of their growth. 

It is impossible to account for the successive deposits of shales 
and of sandstone by a river. When an inundation is at its 
height, it bears with it the heavier materials and these are depos- 
ited just as the current subsides. The sand would therefore be 
deposited before the mud or the sandstone formed below the 
shales and not above it. 

But the deposits of all our great rivers, the Mississippi, the 
Ganges, the Amazon, the Po, is mud only. Sand is occasionally 
transported by a river or removed from one place to another by 
some strong current, but then it constitutes a bank and is gener- 
ally a local formation of small extent. 

All the great deposits of sand in our time, which by their 
thickness and extent, may give an idea of those which have cov- 
ered the bogs of the period of the coal, are marine formations, 
The drift of North America and Northern Europe, our Pine- 
barrens of the south along the shores of the Atlantic; the 
pampas of South America, the heaths of Luneburg or sand plains 
along the southern shores of the Baltic Sea; the sand hills of 
Eastern Germany and Holland along the shores of the North 
Sea; the downs of the Gironde and of the Camargue in France; 
the sandy deserts of Syria, &c. No one of these formations can 
be referred to the direct agency of a river. : 

That the sandstone of the coal generally contains no remains 
of marine animals, does not prove that it is not of marine 
origin. The sand of our drift scarcely contains any of them. 
The hills of sand along the shores of the Baltic and the North 
Sea are almost entirely destitute of shells and animal remains. 
Sand is not only permeable to the all poem poring oxygen of the 
atmosphere, but it is a grinding agent, and as it is put in con- 
stant motion, either by the waves and currents of the sea, or by 
the wind, it is not to be supposed that even the shells would be 
long preserved in the loose 1 et in some places, the 

istone of the coal, especially when it is fine and soft, has 
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preserved the casts of marine shells, though not the remains. 
have found them in many places, especially near Athens, Ohio, 
where a bank of soft sandstone is full of large Producti and Tere- 
bratule. But here, as in the sandstone of the lower measures, 
the animal remains have disappeared, and the mould only is aos 
served. It is the same with the prints of fossil wood foun 
the sandstone, which only shows the casts of Tepidodendra, 
Calamites , Sigillari riz, &c.; with only a thin lamina of car 
ized bark, the whole substance of the wood having diaappesred, 
except where silicification has taken place. This show 
the fossil remains are so rare in the ge st since even a nore 
can scarcely be made on loose oe 

In the shales of some beds o 1, especially in oat south- 
western part of our coal-fields, ae remains of marine shells 
abound: some of the ies are supposed to have lived in : ink 
ish water; but most of them like the fishes found in connection 
with them, appear to be true marine species. And what at first 
may look like = Semen ae h will be explained hereafter, 
th ine times more or less mixed with 
leaves of ferns oF Paid sees and scarcely if ever with true 
marine plants or Ravel. Thus us, also, from paleontological 
evidence, the shales cannot be considered as deposits of a river 
any more than the sandstone. 

The fact that the limestone of the coal measures cannot be 
thus disposed of, is fatal to this new theory. Its marine origin 
is evident and must be accounted for. And as the ocean cannot 
be swollen, like a river, it is necessasy to admit of a subsidence 
of the land for its submersion in the sea. But the supposition of 
a continual subsidence of a vast country is truly as violent an 
hypothesis as the supposition of an alternation of upheavals and 
subsidences of the same country, and the difficulty to account 
for the first proposition is far greater. Geological forces are not 
acting forever in the same way. It is now generally acknowl- 

that mountains have not been upraised in a single move- 
ment, but by a succession of gradual efforts, or by epochs of 
upheaval succeeded by epochs of rest, and eprint of sub- 
sidence; since a diminution in the activity of the internal forces 
cannot but cause a depression by the natural resistance or the 

mass 
oma - level at the present time; the movements of t 

. bout the temple of Serapis, so clearly explained by 
fall; the appearance and disappearance of some islands, &c., 

sially in the stratification of our recent formations. The 
ports the Miocene epoch was also formed by pre bogs upon an 
upraised land. shales contain leaves of different species of 
trees of ° which the congeners are found in tropical regions. These 
shales are covered by successive strata of conglomerate, 
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stone, and limestone. The coal and the lignite of the Pliocene 
epoch have been formed in the same way. Their shales contain 
remains of land plants, and sometimes also they are alternately 
covered by sandstone and limestone. The drift which is ex- 
tended over the whole is as evident a marine formation as the 
limestone itself, and now it is in some places more than seven 
hundred feet above the level of the ocean. Is not this succession 
of land, freshwater and marine formations, in perfect accordance 
with the alternations of the strata-of the coal measures, and can 
it be explained in any other manner than by the oscillation, 
the upheaval and subsidence of the land which supports these 
formations 

Even if the theory of continual subsidence could find in re- ° 
cent phenomena anything favorable to its support, it would be 
impossible to understand how a long protracted downward move- 

~ ment, especially of a Delta, would effect the repeated formation — 
of coal beds; how the land being completely covered by the sea 
for the formation of the limestone, could be dried up again, so 

_ that the formation of the peat could begin anew, upon its whole 
surface. The river, says the theory, was still filling up again 
the whole space, while the madrepores were’ building the lime- 
stone. But this is pure speculation which is equally contrary to 
reason and to geological facts. For, if it is true that from causes 
which have not yet been clearly explained, tne delta of the Mis- 
sissippi is slowly subsiding, it is probable that if the subsidence 
was once active enough to permit the invasion of the sea over 
its whole surface, the soft matter, sand, mud and peat, of which 
it is composed, would be washed away by the marine currents, 
the tides, the waves, &c. 

In the Report of the Geological Survey of Kentucky, I ex- 
_ pressed an opinion which does not now perfectly satisfy my 

mind. I supposed that after the formation of extensive peat 
bogs, the subsidence of the land being at first very slow, the 
first result of the downward movement was a general inundation 
either of marine or of freshwater or of both mixed together. A 
depression of only a few feet of the great swamps of Southern 
Virginia would bring — them by-and-by the waters of the 
surrounding rivers and also some water from the sea, either per- 
colating through the sand or finding its way by some friths be- 
tween the hills of sand extended along the shores. This suppo- 
sition fully explains the formation of shales covered in some 
places with marine shells and remains of fishes mixed with land 
plants of the peat bogs. For, these plants, especially the ferns, 
mostly growing upon the thick and high rootstocks could still 
live in the swamps invaded by marine water. It explains also 
the local formation of the limestone in some depression of the 
marshes or marine lakes, But I supposed that after this period 

SECOND SERIES, Vor. XXVIII, No, $2 —JULY, 1859. 
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of slow subsidence, the downward movement becoming more 
rapid, the sea broke through its sandy barriers and swept at once 
upon the whole plain, bringing with it the sand of its shores for 
the formation of the sandstone. I do not find this last supposi- 
tion necessary. For, even with a slow movement of subsidence, 
continuous for a while, the sea ought to penetrate to the interior 
of the land, and with its continuous encroachments, bring for- 
ward with it the sand of its shores. This would better explain 
why some strata of coal and sandstone are thicker westward, 
where the bogs grew for a longer time and where the action of | 
the sea was afterwards prolonged. It explains, also, why to the 
westward some veins of coal are double and gene ¥ nore 

' numerous than to the southeastern part of our coal-fields, this 
multiplication being caused by partial retrocession and advance 
of the marine element, which was felt only near the inside of 
the coal-fields and did not reach the deeper outside borders of 
the original basin. But theré is no material difference between 
these explanations. In either case the repeated upheaval of the 
sea-covered land is su ed as a necessary condition of the 
formation of the peat; for this matter can grow only upon land 
where the water of the sea cannot reach. 

To this last assertion which has not been contradicted, we can — 
add the following: that peat never grows on swamps that are 

plained by his remark: that at the time of the inundations al 

* 

from reaching the peat bogs. This damming up was fully bes 
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when the water was most loaded with sediment, the heaviest 
particles of muddy matter were deposited all along on both sides 
of the river, just where the current began to lose its force; and 
that by this process, continued for a long period of years, a natu- 
ral dam being built along some rivers, the marshes on both sides 
of it, and formerly inundated, were eventually put out of reach 
of the inundations. I have myself ascertained that the thin 
particles of sediment which were at first deposited upon the 
marshes, formed an essential preparation for the growth of the 

t, viz. an impermeable basin, and that it was only when this 
in was entirely isolated and protected against inundation that 

the plants of the peat bogs began to appear and the peat to grow. 
__ This process explains the formation of the fire-clay which under- 

lies every bed of coal. 
The true peat bogs of the Mississippi delta are mostly located 

on or near the old shores of some crooked bayou and surrounded 
on all sides by a kind of embankment. Thus they are free from 
the influence of river water which, though clear, would stop the 
growth of the peat, by destroying the peculiar vegetation of the 

‘he action of the water in building its own banks along the 
principal bed of a river is beautifully exemplified in the United 
States, especially along the Mississippi and some of its tributaries. 
Both sides of the Minnesota river are thus bordered by exten- 
sive marshes which cover the bottom land to the base of the 
ridge of the prairies. In spring they are filled with water, while 
the banks of both sides of the narrow channel are mostly dry 
still high above water. It is then very difficult to cross those 
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the top of the stems, or above water, these stems can not help 
much in the process of purifying the muddy water. Yet it is 
true that it becomes clear towards the interior of the marshes, 
but only as fast as the current becomes insensible or the water 

which he can scarcely be held phy or at least for the 

assertion of the celebrated English author, an assertion that I do 
not recollect to have read in any of Lyell’s works and which 
would truly show too much of ignorance of the paleontology 
and even of the strata of the coal measures. It is this: “In the 
sandstone of the coal formations, it is customary to find trunks 

_ of trees, but only trees, no small branches, leaves or tender parts. 

And these trunks are observed to be mostly pines, highland trees, 

ber Sretght by the river from the high lands. tie if the sea 
could not and did not float timber as well as a riv 

But it is not with the conclusion that we have a deal now, 
but with the assertion, erroneous in every poi 

1. The trunks of trees are by far more sonal found in the 
sandstone of the coal than the small fragments of leaves, branches, 

Some strata of sandstone, the Mahoning sandstone and oth- 
ers of the low coal measures, are sometimes entirely blackened 
by those small fragments of plants so bruised that it is scarcely 
bur iti to identify any species. This is not a local appearance; 
ut itis observable in the whole extent of the coal-fields gene- 

rally on the same stratum of sandstone. This shows a rapid 
fosratven of the sea, which sweeping with impetuosity upon the 
peat bogs of the coal, washed away part of ee am ecomposed plants 
and peat bogs and mixed them with the sa 

2. Representative species of the Pine gad have scarcely 
been found in the true coal measures. In the family of the Cu- 
pressinee which ne more than sixty species of fossil plants dis- 
tributed in twenty genera, there is not a single spécies belonging 
to the coal epoch. In the family of the Pines which has at least 
one hundred and fifty fossil species known, distributed in twelve — 
genera, there are only thirteen species which have been referr 
to the true coal measures. Two of these, Peuce Hugeliana Ung. 
and Peuce australis Ung., belong to uncertain formations of coal 
of Van anes and Vanguroé Islands. Of two other species, 

um Beinertianum (Endl.) pelo to ae limestone — 
ie 2 

one, 4 
as to the oe a of the transition Faye Dy th hee 
lum Sternbergii Endl. was wrongly ascri 
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longs to the Miocene of Haering in Tyrol. A fifth species, Pinus 
anthracina Ll. and Hutt., is a cone which was found in the shales 
of England. There are then only eight species of the pine family 
which have been found in England, in a bed of sandstone refer- 
red to the upper coal measures and described by Witham. 

Admitting the position of this sandstone as true, though it is 
most remarkable that the remains of the Pine family should 
have been found in the coal measures of England only, there 
has been found in the sandstone of the coal measures 4 species 
of Stigmaria, 15 species of Sigillaria, 10 species of Lepidodendron, 
3 of Knorria, 4 of Halonia, 6 of Calamites, 10 to 20 species of 
Psaronius and other stems. This would make at least 60 species 
outside of the Pine family for 8 init. The same proportion would 
be true according to the number of specimens. In the state of 
Ohio, near Athens, there is perhaps the most extensive deposit of 
transported silicified trunks that it is possible to find anywhere. 
Of some thousand specimens that I have examined, all belong to 
the genera Sigillaria and Psaronius. A single specimen which 
is not yet determined has concentric circles, and may belong to 
the genus Araucaria. 

From recent observations, it appears that the genus Sigillaria 
is related to the Isoetes of our time, a water plant. All the 
Psaronit are trunks of ferns and like the other genera quoted 
above, they all belong to the flora of the true coal formations, 
and are found in the shales also. Nevertheless, this does not 
put aside that part of the assertion: that some trees of the sand- 
stone might have been transported from a dry land. It is a 
complicated question which may be examined at another time. 

(Zo be continued.) 

Art. IV.—Some Remarks upon the use of the Microscope, as re- 
cently improved, in the investigation of the minute organization of 
Living Bodies; by H. James Cuark, of Cambridge, Mass. 

[From the Proceedings of the American Academy of Arts and Sciences, Boston, 
Mass., January 26, 1859.] 

I was incited to om: together my thoughts and experiences 
upon this subject, by discovering, hres 

alled 
common White Pine (Pinus , Linn. 
A dot of this kind is usually oe aherg tate by a circle (fig. 1, 

C, d@), in the centre of which is a single or double ring (a, b), which 
has about one third the diameter of the first (d) e outer cir- 
cle (d) is described as the boundary of a lenticular space (A, ¢ 
between two contiguous cells, and the inner double circle (C, a, 2 
as the outskirts of a perforation (A, a4) in the deposit layer (/) 
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relief which has before been sought in vain, and what will be still 
more useful, to give permanence to the sort of molecular arrange- 
ment which the tilings take, when exposed to magnetic influence. 

Instruction can hardly fail to be derived from the use of these 
means, by aid of which it will be possible to study the figures 
more advantageously, which are, in some sense, the visible ex- 
pression of the force animating bodies endued with polarity de- 
veloped by magnetism. 

Nancy, March, 1860. 

Art. IX.—On some Questions concerning the Coal Formations 
of North America; by LEo LESQUEREUX. Continued from 
Vol. xxviii, p. 

Geographical Distribution of the Coal Flora. 

lem which is at present discussed by the authority of the highest 
scientific names. I allude to the theory of the origin of species 
by Mr. Darwin. It evidently concerns ie great problem of the 

inmost nature of man, and thus forces every naturalist to seek, 

in the sum of facts gathered up by his researches, either con- 
firmatory or contradictory evidence of views which cannot but 

preoceupy his mind. Thus it is apparently advisable to change 

the order of examination of the flora of the coal measures of 

orth America, studying it now in its stratigraphical and geo- 

ke distribution, and leaving for another opportunity the 
Iscussion concerning the nature of its vegetation and the spe- 

cific and generic value of its representatives. : | 

* 
entitled, Electromagnets and Magnetic adhesion, and accordingly treats of electro- 

have also to make known a great number of new facts respecting the laws and 
Eecwtics of electro-magnets, to say nothing of what we wrote upon this point in 

98 (v. Am, Jour, [2] vol. xv, p. 881, and vol, xx, p. 100). 3. N, 
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I shall not attempt in any way either an exposition or a criti- 
cal examination of the views of the celebrated English author. 
This task has already been admirably fulfilled in a former 
number of this Journal.* Is merely expose the facts that 
appear surely ascertained by a long and careful exploration of 
the coal-fields of North America, leaving the naturalist-philoso- 

just to him. It is a mite only. But the monuments of hu- 
manity, like the mountains of limestone, are built by the slow 
accumulation of minute remains. 

The botanical paleontology of the coal-period and the succes- 
sion and variation of species in the different strata of the coal- 

cannot be studied with more advantage and with more measures, 
chances of reliability than in the coal-fields of the United States. 

always detached from the stem. It evidently differs from the — 
genus Cyclopteris by its simple straight nervation and by its up 

. 

i 

) 

‘ 
: 
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er margin being horizontally truncate and regularly wavy-den- 
ticulate by the percurrent and slightly emerging nerves. The 
typical affinity of this plant is unknown. It is perhaps more re- 
lated to Cordaites or even to Salisburia than to a fern. 

The second genus peculiar to the American coal-flora is my 
Scolopendrites, represented, like the former, by a single species; 
Scolopendrites dentata Lsqx., of which fragments only have been 
ound, The name has no relation to the nervation of the leaf, 
but to its outline. This leaf is apparently five to six inches 
long, more than an inch broad, lanceolate, deeply cut by obtuse 

Gopp., Woodwartites Gépp., are no peculiar types. hus, consid- 

ering their generic distribution, the coal-plants of Europe and of 
rth Ameri 

would be too long and tedious, perhaps, to take one by one 
and compare all the American species with those of Europe, 
SECOND SERIES, Vo, XXX, No. 8&—JULY. 1860. . 
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Genera of Coa! plants. Wit pred conga mga pavoeers bale! 

37. Cardiocarpon Brgt., 2+4-5* f) 
38. Trigonocarpum Brgt., 3 + 3* 5 5 
39. Rhabdocarpos Gépp. & Brgt., 1+4-1* 6 1 
40. Carpolithes Sternb., |; 12+ 1* 52 6 

’ 41, Selaginites Brgt., 0 1 0 
42. Lycopodites Brgt., 1 12 0 
43, Lomatophloios Corda, 1 0 I 
44, Lepidophloios Sternb., 0 0 1 
45. Bothrodendron Gépp., 0 1 0 
46. Cycadloidea Buckl., 0 1 0 

} 47, Calamites Suck., 2 5 il 
| 48, Bornia Sternb. & Goépp., 1 i 9 
| 49, Equisetites Sternb., 0 j 2 1 

50. Asterophyllites Brgt., 5 8 z 
51. Annularia Sternb., 0 0 5 

| 52. Sphenophyllum Brgt., 2+ 3* 3 8 

Noeggerathia Sternb.—T wo of the American species are closely 
. related to N. obliqua Gipp. A third, N. Bocksiana Lsqx., which 

I referred to Cyclopteris 2 apo Gépp., from the exact likeness 

of some Neuropteris. Two of our American species, viz., Neph- 

teris fimbriata Lsqx. and Nephropteris laciniata a So have a 

typical character which has never been seen on any of the fossil 

ferns of Europe. As the names indicate, both these beautiful 

_ of leaves are fringed and laciniate on their circumference. 

e fringes and laciniw are unequal in Jength and breadth, flex- 

uous, and do not bear any likeness to the straight and regular 

fo surrounding the fruit-bearing leaves of some ferns of our 

3 
Neuropteris Brgt.—Our Neuropteris hirsuta Lsqx. is, probably 

at least, the equivalent of Newropteris eordata, N. Scheumeri, N. 

angustifolia and N. acutifolia, species of M. Brongniart. A pec u- 
Ts 
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data Brgt. which I had opportunity to examine. It may be also 

that Neuropteris smilacifolia Sternb., N. plicata Sternb., N. rotun- 

difolia Brgt., ought to be referred as varieties to Newropteris flexu 

osa Brgt. Nevertheless, we have these same scarcely distinet 

species with just the same characters in America. They are 

mostly found in the same places where Newropteris flexuosa 

abounds. Of the other American species of this genus, Neurop- 

teris Clarksoni Lsqx. is closely allied to Neuropteris auriculata 

Brgt., and Newropteris Desorii Lsqx., to Odontopteris Reichiana 

Lsqx. should perhaps be referred, by its peculiar nervation, to 
the genus Sonopteris of M. Ponsel. 

Odontopteris Brgt.—I have counted Odontopteris Brardii Brgt., 
among the species belonging to both continents, on the authority 
of M. Unger, who indicates it at Mauch-Chunk, Pennsylvania. 
Nevertheless I doubt of the identity of our species with the true 
0. Brardii Brgt. The small specimen which I formerly referred 
to it belongs to another species, Odontopteris crenulata Bregt., and 
I would rather suppose that some incomplete specimen of Odon- 
topterts alata Lsqx., has been mistaken for the true 0. Brardia 
Brgt. Our species, though closely related to the European form, 
evidently differs from it by its obtuse leaflets, and by the position 
of two large, opposite, cuneate, truncate leaflets attached to the 
rachis just below the base of the pinnse.—Odontopteris Schlothet- 
mit Brgt., common to both continents, is one of the few species 
which, either in its fructified or sterile form, show a perfect iden- 
tity at any locality where it is found. 

Dictyopteris Gutb.—The affinity of the European Dictyopteris 
Brongnarti Gutb. with our Dictyopteris obliqua Bunby., is so great 
that these species could be considered as mere varieties of the 
same. D. obliqua Bunby. has narrower, less obtuse leaflets. 
These are generally found detached from the stem and spread 
over the shales in the greatest abundance 

\ 
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species have apparently thin leaves or fronds, the name could 
not be preserved of course. -A discussion concerning the mor- 

mention these peculiar forms, for comparing the distribution of 

the genus Hymenophyllites. Two of our American species are 

closely related to the H. elegans Brgt. of Europe. — The others, 

especially H. fimbriatus Lsqx., are gianna peculiar American 

pes. This last, nevertheless, coul be compared to Selaginites 

mani Gutb. 
Alethopteris Sternb.—All our American species have some af- 

finity with European types of the same genus. Even the re- 
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Stigmaria.—I think that the varieties of Stigmaria anabathra 
Corda, described by M. Géppert, are true species, being generally 

terized species have been found since the report was made. “ 
Sigillaria Brgt.—The distribution of this genus does not ope 

rate identically on the coal-fields of both continents. We have 
few species of the narrow-costate Sigillarie, more than 30 species 
of fn 8° are counted in Europe. We have more of the broad- 

costate forms and especially a large number of species belonging 
to the peculiar section of the smooth or rather uncostate Sigillari@. — 
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In this last section, three well characterized forms are peculiar 

to our coal-fields. The one has its surface stellately wrinkled 

around the scars; the second is wrinkled crosswise, and the third 

has double, oval, obliquely-placed scars united by a deep groove, 

and the surface is beautifully reticulated by narrow wrinkles, 

obliquely intersecting each other. The beautiful Sigillaria Schim- 

peri Lsqx., of which the large scars have nearly the form of an 

eye, is also a peculiar American form. e number of our spe- 

cies, as marked on the table, is too small. About ten new species 

belonging to the Geological State surveys of Kentucky, of Ar- 

kansas and of Illinois are not here counted. 
Syrigedendron Brgt.—The two species described by Mr. Brong- 

niart are common in America. I have never seen any other. 

Dr. Newbury indicates a peculiar species of ours under the 

name of S. Americanum Newb. 
Lepidodendron Sternb.—The great number of specimens of 

this genus collected from the base and the top of the millstone- 
grit series of our coal measures, has afforded a good opportunity 
for examining the development and variations of the scars at 

ently pretty large; but the difficulty of determining the species 

from specimens generally badly preserved has prevented or re- 
tarded the descriptions. - Knorria imbricata Sternb., is especially 

common below the millstone grit. 
_ Lepidophyllum Brgt.—We poet already seven well character- 

ied American species, and three new and unpublished ones. 

American types not related to any European species. 

isiecdus Brgt.—The number of cones of Lepidodendron is 
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American basin is considerable. They follow the stratigraphi- 
cal distribution of the genus Lepidodendron, though they do not 
appear in any way related to this genus. About twenty well 
marked but undescribed species ought to be added to those : 
counted in the table. Some of them have peculiar forms with: 
out relation to any European species. One of the most remark 
able, Rhabdocarpos arcuatus Lsqx., is described and figured for 
the fourth volume of the Geological Report of the State Survey 

Owen 

a single species of Lycopodites, very rare indeed, since I found 

bracing at the base, it differs from any of the twelve European species of the coal yet described Dr, Newberry has not men- tioned any species of this genus in his catalogue. 
Asterophyllites Brgt.—As some species of this genus are repre 

analogous, but in a position contrary to that of some pines _ Without including the species of Dr. Newberry, the table of a 

to “ number of species common to both continents, but as _ much, also, to the number of Species peculiar to America. There- 
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fore, the difference pointed out by the table, may be admitted as 
fairly representing, in a proportional manner, the general distri- 
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and two more are so closely allied to their European congeners 
istinguished 
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ing the analogy of distribution of the flora of both epochs. It 
shows the same degree of difference and of analogy. Some 
Species, even a few types, peculiar to each country, the greatest 
number of them peculiar to America; many identical species, and 
especially many forms, so nearly related, that it becomes very 
difficult to separate them by specific characters. 

Columbus, Ohio, April, 1860. 

(To be continued.) 

Art. X.—On an Oil-Coal found near Pictou, Nova Scotia; and 
the Comparative Composition of the Minerals often included in 
the term Coals; by Henry How, Prof. Chemistry and Nat. 
Hist., King’s College, Windsor, N. S. 

THE name given to the substance I purpose describing indi- 
cates the use to which it is put, viz., the manufacture of paraf- 

of that word;” and, as regards the latter, it was decided at 
Fredericton, N. B,, 1852, and at Halifax, 'N. S., to be also a coal. Notwithstanding these legal decisions, which, from the 
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Art, XXXIII.—On some Questions concerning the Coal Forma- 
tions of North America; by Leo LesQuerrux. 

(Continued from page 74.) 

_ Stratigraphical distribution of the Coal-flora. 
DETAILS concerning the stratigraphical distribution of the coal- 

ution of the strata of our coal-basins, that a section made in 
Western Illinois or Western Kentucky or in any part of the coal- 
fields of these States, will prove comparatively similar, (that is 
with some difference in the thickness of the strata,) to any sec- 
tion made in the coal-fields of Pennsylvania or of Ohio. This 
analogy of stratification has been fully established by a series 

° (2) B ? pe) a | pS) =. < oO tT! oO re] oa ° =} Mn 3 ‘, ° aS oD Qu o me > fas) 3 <q ° — g, =a oO T| S oO 

my friend J. P. Lesley, in his excellent Manual of Coal. But 
it was not based on paleontological evidence and thus the con- 
temporaneousness of the juxtaposed strata was necessarily prob- 
lematical. On the contrary, by admitting the similarity of the 
flora of the coal-strata as a coéval mar a basis for 
juxtaposition of the strata, the result of the comparison of sec- 
ions gives evidence remarkable in a double point of view. 

First it shows, by juxtaposition of the coal strata of which the 
shales contain the same species of fossil plants, the uniformity 
of stratification in the whdle area of the coal-fields of the United - 
States; and secondly it proves that the distribution of the coal 
plants has followed the same developement, the same successive 
modification in the whole extent of the same coal-field. _ 

Though plants of carboniferous genera are found below the 
upper bed of the Archimedes or mountain limestone, as, appar- 

ently, no coal has been formed at this low station, I take as the 
of the true coal measures this Archimedes limestone, re- 

Sometimes its whole thickness, is a compound of coarse sand- 
Stone, shales and especially conglomerate, the last predominat- 
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places, generally increasing westward. Its greatest thickness, 
in the sharp Mountain near Pottsville, Penn., is 1100 feet.* 

sing D. Rogers's final report of the State Geol. Survey of Pennsylvania, vol. i, 
p- 109. 

_t In those coal regions of the United States where coal is abundant, a bed of 
bituminous coal is not remunerative, when under a thickness of three and a 
feet. In the Anthracite basin, the working becomes unprofitable for a bed of less 
than two and a half feet. 
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sandstone has a roof of laminated sandstone, blackened by bro- 
en and undeterminable leaves and small stems of ferns, The 

second bed at the same place contains only fossil shells and 
remains of fishes. 
Th 

very rare in this formation and of a different pe ha ee 
ave been foun 

Arkansas a bed of schistose sandstone which, with peculiar 

eS. 

sa Géppert’s varieties: minor, and undu- 

Spisiuniay otto col iodine Veltheimianum Sternb., - 

" ; d unde- Nov..;"one Caulopteris, one Megaphytum, all three new an 
scribed species; Calamites Suckowtt Brgt.; one Bornia Sternb. ; 

1 828. 
i inoi in his cabinet this Devonian 

rtm tor enon aa seadae the cabinet of Dr. rs Dale 
i ; cimens have been cut Owen at New Harmon , also without label, og Pag Bart Chie. wad dlucov. 

m to me. It is by all appearance 

? 

Dr. Mann, who kindly communicat 
o wood of a Lepidodendron, and ah : ; : : esl el feo Nonna ond the coal above the conglomerate. One is Voeggerathia esis Prati 9: Cuddsites 
evidently referable to Cordaites Ung., and mee va Newb described and borassifolia Ung. The other is Noeggerathia microphylla Newb., un *onsequently unknown to me. V., 1860 AM. JOUR. SCI.—SECOND SERIES, Vor. XXX, No. 90,—NOV., 1860. 
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Cordaites borassifolia Ung., Knorria imbricata Sternb., and some 
undeterminable stems. From these plants, six have been found 
also above the conglomerate series, ascending to coal No. 1B, or 
even higher. They are Stigmaria anabathra, var. undulata Gopp., 
and var. minor Gépp., Lepidodendron Worthianum Lsqx., 
imbricala Sternb., Calamites, Suckowii Brgt. and Cordattes borassi- 
folia Ung. These two last species are present in the whole thick- 
“ness of the coal measures, as high at least as the 12th coal. 

AsI have said before, no coal has been seen as yet formed be- 
low the 3d Archimedes limestone. But just overlying it, a bed 
of coal is generally present over the whole extent of the Western 
coal-fields. In Arkansas, this is the only workable bed of coal, its 
thickness varying from 18 inches to 43 feet. In the western 
part of the Eastern coal-basin of Kentucky, and also in Virginia, 
two, even three beds of good coal have been formed below the 
millstone grit. All the species of fossil plants of the shales of 
these coal strata have been found also in Arkansas. At Potts- 
ville and Mauch Chunk, near the eastern margins of the coal- 
fields, the coal is formed between strata of conglomerate, and 
even at the base of this formation. : 

The shales of the subeonglomerate coal contain not only re- 
mains of trees of large size, like the subcarboniferous sandstone, 
but thus early and simultaneously many of the species of ferns 
hich become more and-more abundant above the conglome- 

glomerate. It is therefore evident that a separation of the sub- 

conglomerate coal, as a peculiar formation and under a peculiar 
name, is contrary to paleontological evidence. Like every other 

eculiar to it. 

Two species of Lepidodendron, two of. Sigillaria, one of Sphe- 
nophyllum, two species of Trigonocarpum, one very 
carpum, one Stigmaria, one Alethopteris, and three or four Sphe- 
nopleridee.* In theshales of this lowest bed of coal, near Frog 

g to the State * All th i i , e new species of this coal, or at least most of them in the second 
, belon 

Geological survey of Arkansas, and are reserved for publication 

volume of that Report. 
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Bayou, Arkansas, I have found for the first time in America 
one of those beautiful wings of insects, referred by M. Germar 

t 
. 

Coal 1B. Its horizon appears to mark the epoch of the high- 

est development of the vegetation of the coal formation. Not 

only is this coal bed the most reliable of all, and consequently 

the m i d, not only does it attain locally an ost extensively worked, n¢ y a a Pa 

be characterized: First, 
he strata connected with 

nearly all the species of Zrigoncarpum, Cardiocarpum, Luiabac 

canpos and Dernolitees belong to it. Its second characteristic, is 

the great abundance of —— of Lepid 

Mes of this genus have 

Generally speaking, the coal has t 
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deprived of the true Pecopterts or of the small forms of the order. 
Alethopteris Serlia Brgt., 1s met in its shales, but is very scarce ; 
the species rather belongs to No. 8. It has Alethopteris marginata 

rgt., not seen in any other horizon ; also Alethopieris levis Lsqx., 
probably peculiar to it, and Alethopieris nervosa Brgt., which as- 
cends higher. Besides the genus Pecopieris Brgt., 1 cannot men- 
tion any species peculiar to this coal. Pecopteris velutina Lsqx., 
a fine species, which by its fructification would be referable to a 
separate genus, was found in its shales; but we have mentioned 
it also with the subconglomerate coal. Pecopteris Miltoni Brgt., 
or P. polymorpha Brgt. (probably the same) is a species found some- 
times in its shales; but it is common in the whole thickness of 
the coal measures. Pecopteris penneformis Brgt., P. Sillimanne 
Brgt., P. plumosa Brgt., P. villosa Brgt., are connected with it, 
but are found still higher in the measures. The fourth character 
of this coal is the great number of species of large Sphenopteridee 
and of Hymenophyllites connected with it. Sphenopteris latifoha 
Brgt., 8. obtusiloba Bret., 8. glandulosa Lsqx., 8. polyphylla Li. and 
Hutt., S. Newberryi Lsqx., 8. artemisiefolia Brgt., with neno- 
phyllites Hildrethi Lsqx., and H. spinosus Gipp., have not been 
hitherto found except with this coal. 

Of the genus Odontopteris Brgt., all the American species are 
connected with No. 1B, except O. crenulata Brgt., which first 
appears in the subconglomerate coal. 
Among the Sigillarv, it has as species peculiar to it, Sigillaria 

stellata Lsqx., 8. Serlii Bret., S. vessellata Bret., S. Brochanti Brgt., 6. 
alveolaris Brgt., S. oculata Brgt., S. polita Lsqx., S. obovata Lsqx., 
S. alternans Ll. and Hutt., S. discoidea Lsqx., and 8. catenulata 
Ll. and Hutt. 

cies, found in the shales of this coal, perhaps only one of the 

numerous forms of N. hirsuta Lsax. 
Connected with this remarkable coal bed, we still find Cor- 

daites borassifolia Ung., and Dictyopteris obliqua Bunby., locally 

distributed ; Whittleseya elegans Newb., formerly described and 
found at one or two pics: only ; species of Asterophyllites, An- 
nularia and Sphenophyllum, but none of them peculiar to it, 
and species of Culamites, especially C, Suckowii Brgt., 0. Cust 



ms Brgt., some 

which they are overlaid, or sometimes replaced. Thus, in the 
absence of other remains, or until I had discovered them, the 
abundance of Stigmaria ficoides in the roof-shales has helped me 
to identify this coal in many places. 
The roof shales of No. 1B coal are occasionally overlaid by 

a stratum of limestone or argillaceous shale, containing a great 
abundance of fossil shells. Locally also, and where this lime- 
Stone is absent, its place is taken by a bed of coal, variable in 
thickness from one to four feet. -Asit is rarely formed, and some- 
times in close proximity to No. 1B, I consider it still as a mem- 
ber of No. 1B; and it is accordingly ranked in my sections as No. 

Coal No. 2, is generally placed at about one hundred feet above 
No. 1B, and separated from it by various strata of shales and 
Sandstone, and occasionally by the limestone mentioned before, 
or also by a cherty compound named Burrstone. Its roof-shales 

* It is particularly well developed in the northern part of the coal basin of Illi- 
Rois and Indiana where I have seen it lately from four to six feet thick of pretty 
800d coal, 

a 
ars 
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are coarse, micaceous, and generally barren of fossil remains; 
but it is separated into two by a shale parting, of from two to 
eighteen inches, which contains a great abundance of broken re- 
mains of plants, Here, we have scarcely any trace of Lepidoden- » 
dron, but a remarkable abundance of Calamites, Asterophyllites, 
Neuropteris flecuosa Brgt., Neuropteris hirsuta Lsqx., Cordattes bo- 
rassifolia Ung. I have found with this coal Lepidodendron obova- 
tum Sternb., Sigillaria Brardii Brgt., with its leaves, and an unde- 
scribable Lepidostrobus Brgt. Without doubt, it has many 
culiar species, but I have never found the shales hard enough 

ing specimens even of a moderate size. As soon as 
they are exposed to atmospheric influence, they are rapidly 
broken into minute particles by efflorescence of the sulphuret 
of iron, generally predominant in this coal. Its vegetation, as 
far as can be seen, is intermediate between No. 1B and No. 8d 
coal, the number of predominating species being from the genera 
Asterophyllites, Annularia, and especially Calamites. 

Coal No. 8 is variable in thickness, and is not as generally and 
as uniformly formed as No. 1B. Wherever it has been seen 

TR ae 
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far, I have never found with this coal C. Suckowii Brgt., which has left so many of its remains in coal 1B. A ew of the most 
: Brgt., S. Menardi 

. 

ca Bret., S. sculpta Lsqx., S. obliqua Brgt.; 8, dilatata Lsqx., S 
ert : 

are extremely numerous in its shales. This last species scatters ts threadlike branches in every direction and mixed with Neu- 

cosa Lsqx., the most beautiful of the genus, J. jissa qx. WV. 
plicata Sternb., NV. rotundifolia Brgt., N. Granger’ Bret., N. Cistit 

bbosa Lsqx., N. undans Lsqx., N. 
lenuinervis Lsqx., N. dentata Lsqx., N. Desorii Lsqx., N. hetero- 

_ Phylla Brgt., all these species, except perhaps the last, af for 
the first time, and are probably rs ing, “esate with this coal 

only. It has still Neuropteris crenulata Brgt., 
ed also with No. 1B. The Sphenopteridee are represented 

the characteristic type (the large leaflets) of the species of No. 
To this coal belong exclusively all the species of doubtful 

ith Hymenophyllites Gopp., viz. Hyme- 
Se eee eee a hiveuutus Lsqx. 

and 7. giganteus Lsqx. ; 
) ie om a the first rank for the number of repre- 

SeNtatives in coal No. 4th. It has Alethopteris Pennsylvanica Lsqx., 
A. aquilina Bret., A. urophylla? Brgt., (specimens incomplete,) 
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A. obscura Lsqx., A. serrula Lsqx., A. rugosa Lsqx., with Pecop- 
teris arborescens Brgt. (abounding), P. notata Lsqx., P. distans 
Lsqx., P. oreopteridius Brgt., P. pusilla Lsqx., P. dubsa Lsqx., 
(referable with doubt to P. arborescens Brgt.,) P. cyathea Brgt., 

uta Bret., P. concinna Lsqx., P. incompleta Lsqx., mostly 
species peculiar to this coal. Pecopteris polymorpha Brgt. is also 
found in its shales. 

The genus Calamites is here represented by Calamites cruciatus 
Bret, C. dubius Bret. C. bistriatus Lsqx., C. disjunctus Lsqx. 
These two last species have been found only with this coal; but 
each has been established on single specimens and thus they 
are still uncertain. 

From this enumeration, it is evident that we have passed at 
this geological horizon to a vegetation much reduced in the size 
of its representatives and of a quite different character. The 
arborescent species belong to the ferns, or to Stgillaria, of small 
size. 

Our 4th coal is covered, as was said before, by a thick stratum 
of sandstone, generally conglomerate in part, varying in thick- 
ness from 10 to 150 feet. The vegetable fossil remains of this 
sandstone afford a new evidence of the predominance of the 
ferns at this geological horizon, and of the disappearance of 
Lepidodendron. It is the immediate deposit of silicified trunks 
of Psaronius, extending from Ohio to Virginia along the Great 
Kanawha river. At Shade river, near Athens, Ohio, the broken 

pieces of these trees are so numerous that they cover in places 
the bed of the creek.* They appear generally as pieces of small 

stems horizontally broken, varying from two to eleven inches 

in thickness. The largest specimen which I was able to find is 
apparently the base of a tree. It is nearly round, eleven inches 
in diameter, and perforated, not in its central part, but somewhat 

on one side, a regular round hole four inches in diameter. 

Mahoning sandstone and the great Pittsburg coal, have geod 

afforded hitherto very abundant materials for the study ‘ 
their botanical remains. It has been seen already that, in Penn- 
sylvania, this space is occupied by strata of shales, ener 

and limestone which are generally barren of coal, at least © 

_* Unhappily, I have not as yet been able to obtain for microscopical exam 9 
tion polished lamelle of sections of the collected species and cannot give @ 
account of them. But the work of preparing the specimens is now 10 ibe 

and the view of internal structure of those interesting remains will soon affor 
possibility of determining the species. 
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any bed of coal of sufficient thickness to encourage the working. 
Thus the shales are still unopened and no chance is given of 
examining them. In Kentucky where in the same space the 
coal is more developed and has been opened at different places 
and different geological horizons, the shales roofing the coal- 
strata are mostly very bituminous and contain especially ani- 
mal remains, fishes and shells, either with or without few fos- 
sil plants. Nevertheless I have been able to find here and 
there some determinable species affording points of comparison 
for the distribution of the coal-plants in those higher measures. 
Thus, the fire-clay of the bottoms of all the coal-strata is always 
filled with remains (leaves only) of Stgmaria ficoides Brgt., and 
at any place where the coal is formed, it shows on its horizontal 
sections the carbonized prints of Calamites, Pecopteris and Stg- 
maria. 

Coal No. 6 is covered by a schistose, gray, laminated sand- 
a blackened by broken fragments of ferns. ree of 

ec 

peey of well-preserved fossil shells, of scales and teeth of 

shes, and of remains of ferns evidently floated. ‘Two species 

there are at Pittsburg well preserve 

Re Bret., WV. flexuosa Bregt., 
arborescens Bret., P. cyathea . rh 

Bret., three species of Galamsies and one Sigillaria. The same 

Species with a far greater proportion 0 
AM. JOUR. SCL—SECOND SERIES, Vou. XXX, No. 90.—NOV., 1860. 
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Sigillaria® are found at Paradise, on Green river, Kentucky, in 
the shaly or ‘brashy’ coal separating No. 12th coal from an iron 
blackband which overlies it. I must not omit to mention with 

vules of its leaflets emerge from the common rachis. ; 
The third great sandstone formation, or the Anvil-rock sand- 

stone, which underlies the highest section of the coal-measures, 
is from all appearance as distinct a point of division in the dis- 
tribution of the fossil flora as any one of the other great sand- 
stones, the conglomerate and the Mahoning. From my own 
observations and from the data collected by other geologists, 
especially by my friend J. P. Lesley, no trace of Lepidodendron 
aeons either in the Anvil-rock sandstone or in the measures 
aboveit. At least, none has been found as yet. This sandstone 

The surface of the tree and of the roots is marl®d by peculiar 
scars. ‘T'hough not perfectly distinct, it was at once evident that 
this fossil tree did not belong to any of the genera of plants be- 
fore seen in the coal. It was nevertheless impossible to describe r 
it, in its state of obliteration. Later, Dr. D. i 
celebrated geologist of New Harmony, discovered in the Anvil- 
rock sandstone of Posey Co., Indiana, not far from the Wabash 

removed and are preserved in his cabinet, with the roots attached 
them, just as they were found. The stem is round, about 

one foot thick, branching at its base in five or six large roots, di- 
verging nearly horizontally. Its surface is narrowly reticulated, 
and is marked by double oval scars, united by a deep wrinkle, 
very regular in their position, and about one inch distant from 

* Tt is a costate i i 9th and No. 12th 
coal. All the specinans bare th etn ee peery ey the scars except 
those which were too mnch obliterated for satisfactory determination. 
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each other. At the point where the roots branch and diverge 
from the trunk, the double scars become more and more separate, 
more irregularly placed, and thus the roots take somewhat of the 
appearance of Stigmaria. e difference is well marked, never- 
theless ; the scars being triangular, marked in the center by a 
deep point only, and the roots quickly diminishing in size and 
terminating in a point at a short distance from the base of the 
tree. The imbedding shales not having been preserved, there is 
no trace of rootlets. us ave here, at this high position 
in the coal measures, a new typical form which probably indi- 
cates a difference of vegetation in the subsequent and last stage 
of the coal formations. ett 

This enumeration is already too long, and though still incom- 
plete, it must be abruptly closed, for fear of becoming tedious to 
the reader. In order to be understood by those who are not 
acquainted with botanical paleeontology, it is only necessary to 
sum up and briefly discuss some of the conclusions which are 
derived from this examination. ; 
_ Considering its generic distribution, the American coal-flora 

-isnearly related to the European. We have only two or three 
peculiar genera, representing distinct types, which have not been 
seen in Kuro n the contrary, Europe has no peculiar and 
true generic types of coal-plants which are not represented in 
the coal-fields of the United States. é 
Considering its species, a more marked difference in the coal- 

flora of both continents becomes evident. Some of our species 

been found in its coal-measures. 
—— eet or distinctly characterized forms, belongs to our country. 
Bil 

ph 

pean congeners that their specific ch 
established, : : 
Though further researches ought necessarily to increase the 

humber of species of fossil pl 
the proportional difference is 
ado 

The fossil fore appears identical at the same geological hori- 
 20n, over the whole extent of our coal-fields. This proves uni- 
_ formity of stratification and geological unity of the different coal 

basins of America. 

* The distribution of the genus Lepidodendron, at 

analogy 

the time of the formation of 

the coal, has some with that of the Oak in our time. 
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the vegetable remains known in the Silurian and lower Devo- 
nian belong to species of fucoides or marine plants, mostly of 
small size, resembling some species of Fucus of our time. The 

Ss. 

At coal No. 1B, the second above the Millstone-grit, we have 
apparently the maximum of predominance of species of large 
size, especially of Lepidodendron. From this horizon upw sa 

as coal No. 12. 
As fast as these species of trees decrease in number, the ferns 

mostly of small size invade the coal-fields. They become pre 
dominant and show the greatest number of species at the base of 
the Mahoning sandstone. : 

This substitution of species is not the result of any perceptible 
change in their character or in their relative affinity. The rela- 
tion of Lepidodendron is to Lycopodites. Both genera appear Of 
at least disappear at the same time, and are replaced by typical 
forms, which have no analogy whatever with them. 

The distribution of the ferns in the coal-measures is equally 
contrary to the supposition of a change of species by successive 

it j ey together, in a kind 
of relation between contemporaneous species; but we dono 
see, either before or after any of them, a trace of an intermediate 
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leafed Sphenopteridee, the Odontopteridee belong to coal No. 1 
with most of the fruits of the coal measures; the Newropteridea, 
the Pecopteridee and a peculiar section of small leafed Sphenopte- 
ride belong to coals No. 8 and 4. 
As if to show how useless it would be to argue on the distri- 

bution of the coal-flora as resulting from successive variations of 
species and of genera, we find predominant genera represented in 
the whole thickness and in the whole extent of the coal-fields by 
species so variable that they can be called polymorphous, and 
which nevertheless preserve everywhere their identity. Thus 
appear Newropteris hirsuta Lsqx., N. flecuosa Bret., Pecopieris poly- 
morpha Brgt. In the paleontological report of the Pennsylvania 

geological survey, I have figured eighteen formsof the first of these 
species, passing by insensible transitions from a small round leaflet 
to a large, nearly square Cyclopteris ; then to cordate or reniform 

leaf of medium size; then to opposite, oval-lanceolate leaflets 

united by a narrow margin; then to a digitate leaf of which the 

five divisions are lanceolate-obtuse, and thus ad infinitum. Nev- 
ertheless, this species is perfectly well characterized and may be 
identified at first sight in any of its multiple forms.* 
There is not in the number of Neuropteridece and Pecopieridece 

a well characterized species which could be admitted as a modi- 
lied form of the predominant and variable species. Moreover, 
the numerous species of Newropteris and Pecopleris appear at 
coal No. 8 and 4 in the middle of the coal-measures, an do 
not ascend higher, while those species which should be gig 9 
ered as originators or parents an aged ace! ought to be de- 

stroyed (from the law of selection) by their offspring, continue 
to predominate to the top of the coal-measures. hus the oe: 
tation of the coal shows at different geological horizons, both a 

form between the lost types and the following ones. The large- 
No. 1B 

culiar types, without regard to the former or extinct ones, one 

& continual reappearance in the whole thickness of the coal- 

measures of well-established species which neither by their “esa 

or their nature appear particular] prepared to vig — 

Varying the successive changes W ich have acted on the surface 

of the coal-measures at the time of their formation. . 

It is certainly possible to suppose that some pte apets - 

Mersion, or upheaval of the coal-marshes, has modified their 

. in simple leaflets detached from the stem, 
and neve rere no ce ti ei in its varieties by the examination 

may answer the fe mceeices : ac f beings of which the true nature and 
. d that consequently its conclusions ‘are more or 

“i ered ro enor i po long since conclusively answered in a letter of 
Prof. Heer to Sir Charles Lyell. 
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faculty of migrating developed ina larger degree, have re- 
appeared again and again on the marshes, living there for a 
longer period. 

The field of supposition is unbounded, but it is a field where 
science is not permitted to wander. Where have the new types 
or species come from? How is it, if the disappearance of vege- 

tables like Lepidodendron is only apparent, or local, that we do 
not find any of their remains succeeding the carboniferous 
epoch.* And admitting that species of Lepidodendron have been 
arrested in their migrations on some dry land, should we not 
find above our 4th coal some remains of this genus in the strata 
of sandstone where so many ‘trunks of Psaronius have been 
imbedded. 

I wish that I had time to discuss here at length and with the 
attention which it merits, a subject of importance connected with 
the examition of the stratigraphical distribution of the plants of 
the coal-epoch. Are the coal-measures a single, unique forma 
tion? Do they belong to a single epoch, or are they com 
of a succession of formations separated by immense space 
time, and of which the different stages might be compared to 
those of the recent formations: the Hocene, the Miocene, and 
the Pliocene, for example? In the last case, can we admit the 
vegetation of which the remains have been preserved in the 
shales of the coal, or the vegetation of the coal-marshes, as a true 
representative of the flora of the various epochs where the coal 
was formed ; or was it then, as the bog vegetation is at our time, 
composed of a peculiar group of plants, adapted to the forma 
tion of the coal, pertaining to the marshes only, while another 

* A single specimen of Stigmaria is said to have been found y in the 
odtliegende or Permian. But the locality has not been ascertained at 

quently the statement t be reli oreover for a long time ah ‘he 
i) as I have seen it myself, the Permian in German for Beng aay: 

Olds vice-versa, from the difficulty of ascertaining its pos 

and from the want of fossil remains, I cannot take into account as contradicting 

ey ee. Ge ; dron mentioned by Mr. Murchison as found 10 
Permian of Russia, 
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_ The occasional appearance of petrified trees, standing imbedded 
in sandstone, does not give evidence of a rapid formation either 

and thus preserve the stumps from decomposition an by-and- 

by these may be converted to stone. ‘The bald cypress and other 

shore under ten feet of water. Whole forests of those trees 
have been imbedded ina standing position in the marshes around 

ae the geological records of 

the carboniferous period any indication of a rapid process of 

formation, either cataclysmie or abnormal, and I rea ily admit 

that each bed of coal with its accompanying strata of fire-clay 
and shales has required for its formation a period of time as 

long as any of our recent geological divisions.* 

The question concerning the existe 

* Thus, if a peculiar nomenclature fora classification of the different strata of 
the old red sandstone, of the subconglomerate coal, and of the Millstoue-grit is ad- 
missible, the process of division should be extended to each bed of the coal- 
measures, 
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marshes of the carboniferous epoch were surrounded by land- 

bearing plants of different kind than those living on the bogs is 

the presence in coal No, 1B and in the sandstone underlying it 

of a great number of fruits of different species which by their 

nature have no relation to any of the other remains preserved in 

the coal. They have been generally referred to species or Cor- 

daites. But the two only species of our coal measures are found 

in abundance at geological horizons where the fruits are entirely 

absent. And even at coal No. 1B shales appearing entirely com- 

posed of heaped remains of leaves of Cordattes borassifolia do not 

contain any fruit. The species of fruit, Carpolithes Cordai Gein., 

referred by M. Geinitz to Cordaites borassifolia, our most common 

and omnipresent species, has not been found in the coal measures 

of America. Therefore, either the fruits of unknown relation, 

Carpolithes, Trigonocarpa and Rhabdocarpos* belong to vegetable 

species which have grown on the marshes, and of which the re- 

mains, leaves and stems, have been entirely obliterated or those 

self in sandstone, exposed any remains of plants of another type 

than those belonging to the true coal formation. ~Even where t 

tion contained only a few species different from those living 08 
the marshes. But this last opinion is merely hypothetical. 

[To be continued. | 

'* I consider the Cardiocarpa as the fruits of Asterophyllites and probably . 

some species of Calamites. 
+ Introduction to the fossil flora of Pennsylvania, Geol. Rep. of Penn. P. sai. 
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Art. IV.—On some questions concerning the Coal formations of 
the United States; by Leo LesQuErEUx.—(Continued from 
vol, xxx, 384.) : 

General Remarks on the Coal Plants and their Study. 

Hooker has remarked at length on the difficulties attending the 
n admit, 

nished by paleontological botany and their uncertainty com- 
ared with those afforded to Geology by fossil animal remains, 
emains of fossil plants are preserved in two ways: 
First. We find, especially in the shales overlying coal-banks or 

occupying their place, the flattened surface, the printed outlines 
of some peculiar vegetable organs. They are mostly leaflets of 
ferns, either without traces of fructification, or with the fructifi- 
cation obliterated and dimly visible through the parenchyma of: 
the leaves;+ or parts of fronds, broken pinnse detached from the 
common rootstock; or pieces of flattened stems without leaves, 
generally bearing on the surface some peculiar striz or cicatrices 
left at the point of attachment of the leaves; or a few isolated 
and broken fruits, apparently nutlets of unknown relation and 
structure, 

econdly. We find also fossil botanical remains, either silicified 
or transformed into coal or mineral charcoal. Silicified wood 
1s Common enough in some strata of sandstone intervening be- 
tween some beds of coal. But it represents parts of stems, or of 
half decayed trunks, of which the bark has generally been taken 
off or is entirely obliterated. Such specimens of course expose 
to the student the internal structure of the wood but nothing else, 

en the remains of fossil plants aré*found reserved in coal 
or charcoal, every trace of a complex organism has disappeared ? 
and nothing can’ be seen by a microscopical examination but 
1solated vessels of various forms and size. 
We have thus either flattened organs of plants of which we 

can only see the outline, to which we cannot by any means refer 
the organs that are essential for determination, like stems, flow- 

oe 7 is well to recall the fact that the a - gah sey pecan the fossil 

coal plants, though some of them may apply to the fossil flo e 
+ The lower wae of the ferns oe BS bears the fruit, is mostly the one insepara- 

bly attached to the stone. 



16 L. Lesquereux on the Coal Formations of the United States. 

ers, and fruits, &c., and of which we cannot study the internal 
structure. Or we have isolated vessels transformed into coal or 
pieces of silicified wood of which we can study the internal 
structure only without possibility of comparing it or of referring 
it to external organs so as to know the outward appearance of 
oa vegetable to — my belong.* 

o show at once its most unfavorable and discouraging 
aspect the “difficulty of studying the: shy og! paleontology of 
the coal, we have still to remark that roken, er 

aS: we have 
t. The ee elonttnary simplicity of the flora of the coal and 

aie ‘what number of species that appear to have contributed to 
its formation. All the leaves found in connection with the coal 

have a peculiar and well: marked nervation. In the fossil ferns 
of the coal this nervation is generally well Boies visible and 
characteristic enough for the identification of species. 

In some rare cases where the nervation is ‘early alike for 
different species, each of these may be distinguished by peculiar 
marks, hairs, scales, tubercles or appendages, &c., which permit 
their identification. 

4th. Moreover, one may truly say, that each species even in 
its most different parts has a peculiar look, easily k se at first 
sight by the geet gs oe though indeed indescribable. And 
this is true as well for the leaves of the ferns as for the cicatrices 
which so peculiarly ee the bark of some he 

From this it follows, that the characters on which we have to 
rely for a determination of the fossil plants of the coal are uncer- 
tain, indeed, and of little value for an absolute classification or in 

Brongniart, Hooker, Corda, Géppert and a few other paleontologists have had 
the opportunity of studying through thin, polished sections, the internal structure 
of a few species of fossil wood, and cones from specimens still enaierricie the out- 

' ward form of their bark. They could thus compare the Seated nis se with 
some external characters, che sep pretence of identifying yan S OF € n ge nera 

realtek 
+ Though the number of species of ferns now living is very great, the nervation 

is still considered by some botanists as sufficiently characteristic to separate the 
species of a genus and even of cihenane, (See the opinion of Mittenius in this 
Journal, vol. 31, p. 138). 

v 

| 
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prom 
serious botanical studies. 

comparative anatomy has done more for animals than for plants. 
ut t 

- Certainly ref their proper genus. For what concerns 
families of ne cal aie B68 ei I think that the recon- 
structions offered by comparative anatomy are as reliable for 
Lepidodendron, Sigillaria, for whole forests indeed rebuilt from 
Am. Jour. Sct.—Srconp Sertes, Vor. XXXII, No. 94,—JuLy, 1861, 

3 
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gigantic animals rebuilt from a scale or a bone 
another point of view, if it is true that the number of 

animal fossil remains is far greater than that of fossil plants, it 
cannot be denied that animal remains are mostly marine and are 
cast, accordingly, in a scarcely variable general mould. If we 
should judge of the successive developments of the vegetation of 
our globe by the fossil marine plants only, we should, indeed, 
come to a very erroneous conclusion; the Fucoides, for example, 
of all the formations are much alike, and preserve even up to 
our time their original typical characters. 

Marine animal remains appear to have been subjected to 
appreciable changes only by great geological events, of which 

pieces of bark or from leaves as they ean be for whole fishes, and 

As indicating the succession of the strata of our globe, or as 
geological marks, animal remains have this advantage: that as 
most of the strata have been formed by marine deposition, these 
remains are more generally found in every part of the geological 
measures. ‘They are thus an ever present if not always a reliable 
guide. But the most interesting part of the geological field is © 
entirely barren of those medals of the creation to which we look 
for a record not only of the successive deposition of strata but 
of all the changes which the surface of our earth has undergone. 
Marine strata have been formed from materials transported and 
mostly, at least, taken from dry land. Touching this “ft land, 
the multiplicity of changes to which it has been subjected by that 
potent and most variable agent, the atmosphere; concerning the 
various appearances of the successive stories built by the Eternal 
ower for the ultimate end of the structure, viz:—the habitation’ 

of man; about some of the materials prepared and heaped up 

one of these special branches of paleontology are more numerous, 
more universal, more easily found and better preserved and stud- 
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ied—those of the other are more precise and so to speak, more 
applicable to our humanity. Because they speak a human lan- 
guage. They speak of atmospherical changes, of sun and of 
rain, of seasons and of their variations. They speak of shores 
battered by the waves and covered with floating debris, of hills, 
of green fields, of impenetrable forests, of everything that is now 
in the fullness of its perfection, belonging to the Eden slowly 
prepared for our abode. 

3 Q =] ~e 5 5 Ru a 5 4 8 o pe ot. ie) o xi B $ iB Qu & = (a2) — 3 fh o al ie) a, E n A 

point of emerging from the stems, vary in size and distance 
according to the age of the vegetable or the place on the trunk 
from which the st ecimen is taken. oreover, the cicatric 

have various forms following the process of decortication of the 

* T thay, j f this species with branches and leaves ; 
one found ge Bia ce pa to a Mr. Bunbury saw for the first 
time such a specimen in the cabinet of Mr. Brown of Nova Scotia, 
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vegetable. As it is extremely rare to find in our coal measures 
a whole tree preserved by petrification, the study of a single 
species of the great vegetables of the coal ought to be pursued 
at the same place on a great number of specimens. This is al- 
ways a difficult task. But if we consider that before we are able 
to become well acquainted with any species of fossil plant, and 
especiaily to get a view of its stratigraphical and geographical 
distribution, we have to examine it closely at a great number o 
distant exposures, the difficulties of this study appear far greater. 

The collecting of specimens and their study would be greatly: 
encouraged by some good work with descriptions and figures o 
American fossil plants. Indeed, I have been repeatedly asked 
what were the books from which we could get that prelimin- 
ary acquaintance of fossil plants which is necessary to direct 
such researches. Hitherto nothing has been done in that line 
in the United States; at least nothing that can be easily ob- 
tained by the student, because all that has been published on 
the botanical paleontology of the coal is disseminated in scien- 
tific Journals or State Geological Reports that are not generally 
accessible. 

Before the publication of the Geological report of the State of 
Pennsylvania, a few species of our fossil plants had been described 
y Mr. Brongniart in his Fossil F'lora* from specimens sent to 

him, chiefly by Prof. Silliman, from Wilkesbarre and Zanesville. 
After this, Mr. Bunbury of England published in the Quarterly 
Journal of the Geological Society of London (vol. ii, p. 82) some 
remarks on species of fossil plants collected by Mr. Lyell at Frost- 
burg, Maryland. Very few of these species are described or even 
determined, for except Newropteris cordata, Pecopteris arborescens, 
Lepidodendron tetragonum, Lepidodendron aculeatum, Stigmaria 
ficcides, Asterophyllites and Calamites nodosus, all the species men- 
tioned in Mr. Bunbury’s paper are marked with signs of doubt. 
The general remarks of this celebrated English author are ve 
interesting indeed, but are useless for one beginning the study of 
the fossil plants of our coal measures. Even the three new spe- 
cies which he has described and figured are uncertain, being made 
from incomplete specimens. Inthe third volume of the same Jour- 
nal, Mr. Bunbury, examining some fossil plants from the Nova 
Scotia coal measures, sent to him by Mr. Richard Brown, men- 
tions, mostly without descriptions, and with a?, forty-eight species, 
of which seven are described and figured. The same remark as 
above can be applied to these species, except for Lepidodendron 
tumidum and Neuropteris rarinervis, ee a described and 
figured, though still from imperfect specimens. This Journal, vol. 
iil, No. 1, contains a Notice of vegetable impressions by Granger, 

* Histoire des Vegetaux Fossiles, 

a 
q 
a 
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who has given some figures, but without names and scientific de- 
scriptions. This Journal, vol. xxix, Ist series, contains an excel- 
lent and elaborate article by Dr. Hildreth of Marietta.* A num- 
ber of our common species of fossil plants are figured in the plates 
accompanying this paper; but the names and the descriptions of 
the plants are not given. The remarkable observations of Stein- 
haur in the Zransactions of the American Phil. Soc. of Philadelphia, 
(vol. i, new series) apply to plants observed and examined in the 
coal basin of England; and those of Harlan in the same journal 
(1831) concern only some Fucoides and have no relation to the 
coal. These are all the materials which were available for study- 
ing the American fossil plants of the coal when I began the exam- 
ination of the fossil flora of Pennsylvania in connection with the 
Geological survey of that state. ‘The Report made on this sub- 
ject contains the description of two hundred and thirty-one species 

the traces of vegetable organs found in the coal, J. W 
Dawson of Montreal. The same author has enumerated in his 

* Observations on the Bituminous Coal deposits of the Muskingum Valley, dc. 
+ This Journal, July, 1860, vol. xxx, p. 64, note. 
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ral Science of Fee 2 (June, 1860,) a paper containing de- 
scriptions. and figures of some species of Sigillaria and Lepido- 
dendron. 
If in addition to these loca] papers scattered in periodical 

works I mention a catalogue of fossil plants published by the 
writer for the Scientific Society of Pottsville, Penn., I think that 
we have here the whole amount of contributions to the fossil flora 
of our coal measures of America. 

The larger number of books on fossil plants have been pub- 
lished in Germany and mostly in the German language. In the 
beginning of this century, Schlotheim published his Flora der 
Vorwelt, with fourteen plates.* Since then science has made such 
progress that, with the exception of the figures which have been 
copied by subsequent authors, this work, very remarkable in- 
deed at the time of its publication, is sented of any value to the 
student. From 1821 to 1838 Count Sternberg labored and gave 
to the scientific world a Versuch einer geognostich botanischen Dars- 
tellung der Flora des Vorwelt+ in two folio volumes. This work 
contains a great number of good figures of fossil plants which 
cannot be found elsewhere, and is indeed very valuable for the 

_ great on of information that it contains. © It bears the mark 
of its early origin, and traces of uncertainty by a close and ex- 
cellent bietbe who had to find his s path in a new field, and give 
an account of things that had never been seen before and that 
have no relation to what we have now on hand for a sete mats 
in the vegetation of our world. Sternberg’s Versuch w 
with great labor and expense, and with the assistance Mins two of 
the best German Palzontologists: Corda, who prepared sketches 
for ae phytotomy of the fossil and recent plants;t and 
Presl, who elaborated the greater part of the second yolume of 
the book. 

Corda, who has been just mentioned in connection with Stern- 
berg, published afterwards his observations in a separate work, 
Beitrage zur flora des Vorwelt.. This book is of great scientific 
interest for the study of the anatomical structure of the wood of 
some species of fossil trees. few of the conclusions of the 
celebrated German author concerning the affinity of stems of the 
coal with plants of our time are indeed subjected to pb 
but his work in patience and detail of execution is truly a 
rable. It is still the best guide to consult for those who have 
opportunity to study the anatomical fossil botany from ground 
and polished lamelle of silicified wood 

* I mention only the most interesting of ond _—_ published. in Europe on the 
fossil botany of the coal, and especially those can be purchased. 
+ There is a translation of this work in Tie 
Be Tr zur Vergleichenden Phitotemie vor und jetztwettlichen Pflanzen 
tdmm 
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up to 1850, the time of its publication. The descriptions (with- 
out figures) are insufficient for the beginner. 

Prof. H. G. Bronn has published in his Lethea Geognostica a 
number of fossil plants of the coal. 
From Prof. E. I. Germar we have eight livraisons (the last in 

1853) of coal plants. The work in folio has very good plates 
and descriptions, but progresses very slowly. 

Gutbier (Aug. v.) published in 1836 a a small work on the 
fossil plants of the coal of Zwickau. Though it is printed on 
teak paper and is without pretention to scientific value, this small 
00k contains a great amount of solid information, and will be 

Consulted with pleasure and profit by those who are interested 
mM our coal flora. 

The Versteinerungen der Steinkohlen Formations in Sachsen, by 
Prof. Bruno Geinitz (Leipsic, 1855), is a magnificent folio boo 

With splendid tables and excellent figures. It has been made 
With great care and from the examination and comparison of a 
gteat number of specimens. This is probably the best work to 

* I would tot éven make this poaasees ¥ so — ti Syed pied eo 
on the Flora of the tertiary of Euro no eg lished on the fossil labia of the fettat formations, 
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give a general view of the fossil flora of the coal. Many of our 
ommon American species are found described and figured in it. 

It is indispensable to the student. Prof. Geinitz seems to have 
taken a point of view entirely different from that of Géppert and 

th, I believe, have gone too far; this one by multiplying the 
genera and the species, without characters always sufficient; the 
other in uniting into one some species certainly distinct. The 
work of Geinitz is entirely in German. It is to be regretted 
that it does not give at least a short Latin description for each 

generic diagnosis. Goldenberg appears to be one of those true 
men of science who spend their time in the mines exam- 

much for the Botany of the Coal measures, that truly his works 
are beyond comparison and imitation. What a pity that his 
great Histoire des Vegetaux Fossiles has not yet been and probably 
will never be finished! The last part delivered to science was 
printed, [ think, in 1844. When we look to the details of his 
comparative botanical anatomy, to the admirable clearness of his 
classification, to the exactness of his descriptions and of the 

ures, to every part of his great work, we cannot be aston- _ 
ished that every attempt at classification and description of fossil 
plants is done in imitation of Brongniart’s method, the true 
foundation of the science. His observations on the structure of Si- 
gillaria elegans is a work of anatomical study that is equalled only 
by that of Dr. Hooker’s on the structure of the Lepidostrobi, in 
the memoirs of the Geological Survey of Great Britain. Besides 
these remarkable works, and among numerous memoirs of Brong- 
niart, the Tableau des Genres des Vegetaux Fossiles, and the Pro- 
drome d’une Histoire des Vegetaux Fossiles will be studied and — 
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studied again with constant advantage and pleasure. If the 
great fossil flora of Brongniart was finished, it would suffice for 
the study of the coal plants, at least for the general acquaintance 
so desirable to direct the researches. 
From England, we have the Fossil flora of Great Britain, by 

Lindley and Hutton, (8 vols. 8vo). Many species of the coal 
measures and of the oolitic formations are described and figured 
in this work, which is certainly very valuable. But it is made 
without any systematic arrangement and without method. The 
descriptions are moreover far from being satisfactory and the 
drawings too artistical or imaginary. 

I have already mentioned the remarkable memoir of Dr. 
ker, who is certainly one of the greatest botanists of our time. 

From polished lamells of fossil cones of Lepidodendron, he has 
exemplified the fructification of this genus as clearly and as 
perfectly as it could have been done from living specimens.* 

Artis, Antediluvian Phytology, &c., is a good book for the plates, 
but scarcely of any use now to the student of fossil plants. e 
Same may be said of Mammats, A Collection of Geological Facts 
and Practical Observations, &e. But Witham’s work on the Internal 
Structure of Fossil vegetables is, like Corda’s Beytriige, very valuable 
to direct the researches of comparative anatomy in the study of 
the internal structure of the fossil woods. A number of fossil 
Plants of the coal are described and figured in English works on 
Geology by Lyell, Buckland, Miller, Mantell, &c. 

(To be continued.) 

Arr. V.—On the Production of the Ethyl Bases; by M. CAREY 
Lea, Philadelphia. , 

by these reactions had been already indicated, I discontinued 

interesting paper, in the Transactions of the Linnean Society, vol, xx, part 8, enti- 
tled Phar team of an Undescrib Fossil Fruit, which, re nk “—. eae, 

o robus.— 

- Jour. Sc1.—Seconp Series, VoL. XXXII, No. 94.—JuLy, 1861. 
“4 
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Arr. XXTII.—0On some questions concerning the Coal Formations 
of North America, (Continued from p. 25 of this vol.) 

By Leo Lesquerevx. 

Families, Genera and Species of Fossil Coal Plants in the United States. 

This general examination is made for a two-fold purpose, 

ins of fossil plants found in our Amer- First; to see how the remai ! 
ican coal-measures agree in characters with those of Europe: gr : . 
or rather to find if these remains of ours cannot give some farther 
light concerning species, genera and families 0 coal plants, al- 

* The orthoscopic eye-piece of Grunow consists of an eye lens partially achro- 
Matized in giantineaiae with a field lens differing in form from the ordinary Huy- 
ghenian.—o. n. pr. . 

After this article was in print, I received from a friend a paper of femaie 
Mi. Eaton, Esq. (Proceedings B'S. N. H.,, vol, viii, p. 105.) Mr, Eaton has dev 

himself with success to the production of ambrotypes of microscopic objects. 

Troy, N. ¥., July 23d, 1861. 0. NR. 
Am. Jour. Scr.—Szconp Srnms, You. XXXII, No. 95.—Serr., 1861. 

25 
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ready known from European researches. The fossil flora is very 
similar to the history of olden times. It is known only by frag- 
ments and these must be connected by links and repeatedly 
elucidated by corresponding data, collected from the monuments 
of various nations. 

Second; to present a comprehensive review of the main facts 
known up to the present time about our coal flora and to estab- 
lish, by a critical comparison, the essential characters of the fami- 
lies, genera, and even some species of our coal plants. 

§ 1. Fucoides, Brgt. 

Under this name, a number of vegetable remains of the coal 
have been formerly described and referred to marine plants. 
Indeed some geologists have applied the term Fucordes to every 
one of those uncertain forms, mostly stems and roots, which could 
not be referred to some species known and published before. The 
Fucoides are not only very rare in the true coal measures, but 
even doubt if a single specimen of a true marine plant has ever 
been found in these measures. At least I have seen none, and 

b 
species of fucoides are fragments of coal plants, or that the for- 

* We cannot call them either marine or fresh water plants, The coal pl 
remarked before, had a peculiar nature, like those of the peat bogs and were appro 
priated to the formation of the coal. They could vegetate with slight modification 
of forms either in or out of water and probanly both in marine and fresh water. 

ants as 
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coal measures with remains of fishes and of marine shells. But 
describing such remains and referring them to marine plants 
would be only an hazardous hypothesis. The stems and leaves 
of some plants of the coal of Pomeroy are covered with a brown- 
ish, thick epidermis resembling the thick leaves of some Fucacee. 

ut this kind of skin is mixed with remains of ferns and cannot 
be referred to Fucoides without a better proof than this leathery — 
appearance. Prof. Geinitz does not mention any Fucoides in his 
fossil flora of Saxony. 

2, Funginee (Mushrooms). 
As far as the evidence of fossil plants can be trusted, it seems 

to prove that species of the mushroom family were living 
during the period of the formation of the coal. It is especially 
Some of those small, mostly round species of the Hypoxylee tribe, 

_ that have been found attached to leaves and stems of fossil 
ferns, One of them is described by Prof. Géppert (Syst., p. 
262, t. 36, fig. 4), with the name of Hzcipulites Neesit on the 
leaves of Hymenophyllites Lobelit. The same is described again 
by Geinitz ( Verst, p. 8, pl. 23, fig. 18,) on the leaves of Sphenop- 
teris tridactilites. In this last author we have also, belonging to 
the same tribe, a Depasites Rabenhorsti and especially the Gyro- 
maces Ammonis, Gipp. This last species is the only one that has 
been found heretofore in our Coal measures of America and that 

It abounds on the leaves, the 

of fossil stem from Carbondale, Penn. (Specimen No. 711 of 
Géppert, then de- 

about the tenth of an inch 'in diameter, with the spires progress- 
ively enlarging and greatly resembling our Planorbis parvus Say) 
4small shell now living in fresh water under the leaves and on the 
Stems of floating plants. Its outer end, which in the figures of 

European authors is blunt and obtuse, appears, on our specimens, 
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abruptly eut and hollow, like the mouth of a thick shelled mol- 
usc. It is finely striated across; and under a stroeg lens looks 

like a beautiful small Ammonites. From numerous cross sections 
of good specimens of this small body, I must admit, contrary to 
the opinions of the learned European authors who have studied 
it, that it is a true shell, most probably a species of freshwater 
mollusc. Internally it is hollow, with a hard, thick, parietal 
substance, generally of lighter color than the shale. It is true 
that it is often found within the carbonaceous matter of the 
leaves and of the stems, and thus would appear to have lived 
within the substance or under the epidermis of tlie plants like 
some Hypoaxylec. But at Colchester, at least, it is still oftener 
found within the naked substance of the shales. Moreover if 
it was a shell living on the stems and leaves of the coal, it has 
been of course imbedded by compression as well in the softened 
woody and carbonaceous matter of the plants as in the soft clay. 
Germar has already remarked that he found it on shales, without 
any apparent connection with vegetable substance. But he 
supposes the possibility of the destruction of all vegetable sub- 
stance, except that of this small fungus; a supposition which ap- 
pears somewhat extraordinary. The presence of fresh water 
shells in the bogs of the coal can not be doubted after the re- 
markable discovery by Prof. Dawson of a fresh water Pupa in 
the coal fields of Nova Scotia.* And the scarcity of these 
molluscans in the coal measures is in accordance with what we 
see on the peat bogs of our time, where the number of fresh 
water shells is extremely limited. I can not but say again how 
difficult and hazardous it is to determine such small bodies _ 

"attached to petrified stems and leaves, from the impossibility of 
examining their internal structure and of finding the spores. 
External and variable forms exactly like small fungi are often 
mere unorganized bodies, produced by some mechanical or chem- 
ical action. All the remains of plants and even the shales over- 
lying the semi-anthracite coal of Trevorton, Penn., are covere 
with small round vesicles, of different sizes, looking exactly like 

erie, and are filled with a brown powder resembling spores. 
Sometimes the coal itself is full of them. They have probably 
been formed by the ebullition of the whole matter accidentally 
stopped during a strong gaseous emission. le 

Another very remarkable fungus, Polyporites Bowmannt, 18 

described by Lindley and Hutton in the fossil flora of Great 

Britain, (vol. i, No. 65). This species, or at least one, agreeng 
exactly with the figure and description of the English authors, 
was found in black bituminous shales overlying No. 1B coal at 
Johnstown, Penn. It is an hemispherical or reniform boey; 
marked with concentrical zones, especially distinct near and 

* Proceedings of the Geological Society of London, (Dec. 14, 1859). 
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laminated shales where it was found contain together with it 
abundant remains of Lepidodendron, especially of its leaves and 
cones, - 

2. Lichens, Mosses and Liverworts. 

Brongniart and other paleontologists have already remarked 
&8 a peculiar phenomenon, the absence of every trace of fossil 
Lichens, Mosses and Liverworts in the old formation of our 
earth. A few mosses and Hepatic only have been observed in 
ra Ph iy no older than the tertiary,* and especially in pieces 
Of amber in Germany. : ; 
Many years ago, T tensa around Pottsville, Penn., a kind of 

laminated soft gray shales, splitting in thin lamellw and resem- 

oo Heer’s Flora tertiary Helvetica and also Ungers’ Genera; Dunker’s Monegr.; 
Brongniart’ il flora. ; ‘ . 
{HB Géppert atid °G. C. Berendt, die in Bernstein a 

Reste der Vorwelt—Gippert in Berichte der Berlinen Academy, 1858" Menge 
Beitraege zur Benstein flora inden Schriften der Nat. Gesell, zu Danzig. : 
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bling pasteboard, whose surface bears the traces of the remains 
of very small, innumerable fragments of thin filaments, mixed 
with an indistinct compound of what appears to be very small 
detached oval leaflets. At first, I compared them to, and found 
them to resemble those indistinct forms of leaves and stems, 

not enough to authorize the conclusion that these remains are 
those of certain mosses. 

4, Filices, (Ferns). 

The following remark of Mr. Brongniart in his Tableau des 
genres, (p. 15) is fully confirmed by the examination of all the 
specimens of fossil-ferns that I have been able to collect from 
our coal measures. He says: “ that he is satisfied that in the classt- 
Jication of fossil ferns, we must establish genera from the attentwe 

sides of a common narrow rachis, resembling the medial nerve 
of a Pecopteris. The whole bears some resemblance to 4 fruit- 

ing branch of our common Botrychium Virginicum. It might be 
supposed from the disposition of the sporanges, which is like 
that of Asterocarpus Sternbergii, Gipp., that the substance of the - 

* Second vol. of the Geol. report of the State Survey of Arkansas. 
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leaflets supporting them has been destroyed by maceration ; 
but there is no trace of any such substance and the sporanges 

course this can not change the views expressed above, 
concerning the classification of the fossil ferns, but only force 

€ admission of one or more of those artificial and unreliable 
genera, which may be eliminated by the discovery of better 
Pekan and with which fossil botany has to be satisfied for 

€ present. 

Ist Tribe. Neuropteridec. 

es seems to necessitate 

this tribe admitted by 

Sternberg, Vers. p. 28 for the description of the figure of fn 
Plate 20th ; then us : 
efinitively page 86th of his 4th book where he li 

the genus of uncertain affinit 
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who in his Genera (liv. 5 and 6, p. 107), has described another 
specimen of Sternberg’s species, Noeggerathia foliosa: and fixed 
the genus thus: Mrondes petiolaie, pinnate ; pinnee obovato-cunet- 
Jormes vel obovate, lateribus petioli applicitis semi-amplexicaules, 
nervis numerosis teneribus, plerumque simplicibus ab ima basi adscen- 
dentibus percurse.* Géppert then describes two new species of 
this genus: WV. obliqua and N. Beinertiana. The figure of both 

r. Gdppert refers this genus. Brongniart, in his Zubleau des gen- 
res has described again this Noeggerathia foliosa and from the sim- 
ple pinnate form of the frond, the rigidity of the leaflets and the 
mode of nervation, he compares it to a palm or rather to the 
American Zamia. He has thus made a separate page the 
Noeggerathie, and places it between the Cicadee and the Converee. 
This Family contains only two Genera: Noeggerathia and Pychno- 
phyllum,t this last one replacing the Flabellaria of Sternberg or 
rather including only Flabellaria borassifolia Sternb. Mr. Geinitz 
in the Versteinerungen, &c., has apparently admitted Brongniart’s 
views. “He places the family of the Noeggerathie with the Dicotyle- 
donous plants having the same two Genera and refers to Noeg- 
gerathia a number of fossil fruits of the Genus Rhabdocarpos. Th 
variety of opinion and uncertainty of the characters of both the 
genera Noeggerathia and Cordaites, is perplexing indeed. Butl 
think that the examination of our American specimens, referred 

es 
Haven, the figure of a splendid specimen of Noeggerathia obtusa, 
found in the old Red Sandstone of Montrose, Penn., by Rev. 

* The restriction plerumque simplicibua can not be admitted for such lave 
those of Moeggerathia foliosa when the nerves all come from the base. They ™ 

ivide in ascendin, 

admitted it only in 1852, Brongniart’s genus has even the Ee cd: pei an 

merited compliment to and figa 
Flabellaria 

* 

ee 
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Henry A. Riley. It shows the upper part of a frond with three 
oblique pinnee somewhat reflexed from their base and the pinnules- 
or leaves, broadly oval or reniform, the upper one flabellate, all. 
narrowed to the base and pinnately attached on both sides of the 
rachis by a narrow decurring base. The point of attachment of 
the leaves is just as I have figured it in my report. This splen- 
did specimen has evidently the general outline and the appear- 
ance of a fern and at once puts aside Brongniart’s surmise that 
the simply pinnate form of the leaf, &c., show it to be analogous 
to the Zame. 

though less well preserved and entire. It is a simple stem, 
about half an inch thick, bearing numerous long, ribbon-like, 

true species or belong to the same Cordaties as OUTS ; but I believe 
that all those broken leaves described by Géppert as Noeggerathia 

Isqx. Cyclopteris dissecta Go p, Qh ( 
C. Dorkions Daten: with some ot er Cyclopteris with a narrow angu- 
lar base and even erhaps Odontopteris imbricata G6 

ote) of these species co ts 
ot the lower coal, the first of England, 
the other species pertain to the Old Red Sandstone and thus the 

"een a lly, I doubt if Noeggerathia _ SUtion. For this reason, especially, I doubti 75 ‘ 
_ folia Brgt., of the Permian a: Russia belongs to this genus, or it 

May be, 
found with a Lepidodendron, its geological horizon has not been 

ed. _ &Xactly mark 
Am. Jour. Sor.—Srcoxp Sexses, Vor. XXXII, No. 95.—Sepr., 1861. 
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To the genus Cordaites thus characterized: stem simple, annulate 
or marked by the persistent base of the leaves ; leaves simple, clasping 
at the base, long-linear, marked by simple, equal, parallel, rarely jork- 

ing nerves:—I would refer all those ribbon-like leaves so abundant 
in our coal measures, and generally found in broken fragments. 
Noeggerathia palmeformis Gopp., recently found in the coal fields 
of Llinois, V. Becnertiana Gopp., N. ovata, N. abscissa, N. dichotoma, 
N. tenuistriata, N. Bruckeriana, N. crassa, all species of the same 
author are referable to Cordaites. At least as much as can be 
seen from the figures that mostly represent fragments of leaves.* 

2. Cyclopteris Bret. By somewhat extending the definition of 
the genus Cyclopteris, it would be easy to place in it most of the 
species, if not all, of the genus Noeggerathia. But the name of 
this last genus has the priority to that of the former, and more- 
over the fine descriptive name, Cyclopteris, represents a kind of 
leaves far different from those to which Sternberg applied the 
name of Noeggerathia.t At first, it contained a number of species 
established for isolated round leaflets which a more careful ob- 
servation showed to belong to species of Neuwropteris. As the 
— of species of Cyclopieris to species of Neuropteris is not — 
easi 

limited by Brongniart in his Tableau des Genres: frond simple, 
pedicellate, symmetrical, round, cordiform or flabellate, entire or lobed, 

the nerves coming out from the 

sf soe 
3. Neuropteris Bret. ‘sopert had in his europteris Brgt. The celebrated Gdppe eae 

_ * Prof J. W. Dawson has adopted the same views in a paper recently pub- 
lished in the Canadiin Naturalist. es 

“+ Jac. Néggerath to whom the genus is dedicated is author of valuable researches 
on fossil trees and stems published at Bonn, 1820-21. hae 
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1 

larger leaves of the inferior secondary p1 In Neurupteris 

, again, the leaves attached to the primary pinnze 

teris aS oo Frond 

Pinnately, bi- or tri-pinnately divided ; pinnules or leaves of various 

Bis, sei iblong. oval. patty! —
- oe act rth ay oo 

ringed. 
emi 4 

Media eopngegommmernapage 90> 
nishing above; secondary 

; 

‘ 
. * ' and 

* As the genus is here limited, both the species Neuropteris Moorii Lsqx., and 

Neuropteris iienties tank ought to be separated from it and placed elsewhere. 
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from an enlarged base, flabellate, dichotomous, and arched as in 
the larger leaves of Odontopteris Alpina, Sternb. This last 
species, a beautiful one, has been lately found in the Anthracite . 
coal measures of Rhode Island,* together with a number of our 
common goal plants, mostly the species characteristic of No. 8d 
and No. 4th coal. Our specimens are far more complete than 
any of those published in Kurope. The frond, tripinnately ar 

secondary pinne are alternate and open or perpendicular to the 
i 

somewhat distant, oblong, obtuse, slightly scythe-shaped outward, ~ 

ovate. Pinnules or leaves, either entire, obovate-obtuse decur- 
rent on the rachis, becoming broader, shorter, ; 
near the base of the pinne; or elongated, diversely lobed, with 
unequal, linear-long, or short-lanceolate-oval divisions; terminal 

* Tam indebted for the communication of a fine specimen of it to Mr. James. H. 
Clark of Newport, R. I. 
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decurrent along the rachis; in the other leaflets they run out 
rom the whole base. 
5. Dictyopteris Gutb—This genus so well characterized by its 

nervation has still but one representative species, abundantly 
found in the whole extent of our coalfields, Dictyopteris obliqua 
Bunb. The form of the leaves is variable like their size. The 
upper penne are only pinnately lobed and the lobes separated to 
the middle, and short and nearly round. 

Columbus, Ohio, July 4, 1861. 
_ (To be continued.) 

Arr. XXIV.— Observations upon the Freezing of Water at the Pas- 

saic Chemical Works, Newark, N.J.; by ARTEMAS BIGELOW. 

f regular forms, a,b,¢, €s to each other, leaving many open spaces O 

-1,whose faces were beautifully 
smooth and perfect, meeting be- 
low from their obliquity. The 

origin of each mass of plates be- 
ing independent of the others, 
and extending from below ob- 
liquely upweled in three or four 

erent directions, a cavity 
would consequently be left be- 
tween the divergent masses, (fig. 
1). These laminee were free, eX Yeni 
cept below, so that a knife thrust y= 
underneath lifted them out sepa- 
Tately, Also as often as the 
thumb was applied with pressure 

their upper edges, the lines 
would disappear and the ice at 
the place of pressure look solid, 
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 Seaccatly 
(a silicate); it is more likely identical with emerald-nickel. 

mongst the omissions I notice the analyses of the meteor! 

Philadelphia, Noy. 30th, 1861. 

| 

Art. XX.—On some questions concerning the Coal Formations of 
North America. Families, Genera and Species of Coal P est 
the United States; by Leo LesquerEvx. (Continued trom 
vol. xxxii, p. 205.) 

Pecopteridece. 

The Pecopteridec have a bi- or tri-pinnatifid frond with unequth 
open pinnz and equal, oblong or linear-obtuse pinnules, gener ee 
united together near the base and thus attached to the rachis x 
the whole enlarged, sometimes decurrent, very rarely glose 
base. ‘The medial nerve is strong, straight, generally ascendi?s 
to the top of the leaflets, and the veinlets are either straight 
perpendicular to the medial nerve, simple or forking eee 
twice, or somewhat oblique, arched and dichotomous. The sal 
tification is apparently punctiform; sometimes marginal 
continuous as in the genus Preris, ‘ 
__ This definition is, with slight modification, that of Prof. oe 
niart. Though the last remark about the fructifications of 
been generally repeated by European authors, I do not know 

| we have to suppose that their fructification may be sometime 
marginal. If species of this tribe were found with evident ™™ 
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resemble the genus Pveris constitute a separate i Gene- 
rally larger than the other species of the tribe, their fronds are 

-pinnately or even pinnately parted. The strong medial nerve 
of the leat P +? 

above definition and not extended beyond its limits, as has 
been done by Unger. The known American species belong- 

: both continents. As exclusively American species we have: 
teris P, 

a ly referred to A. urophilla Brgt., (Penn. Geol. Rep., p. 864) 

: Vol. iv, ined :) and A. disians Lsqx., if this species founded 
on two small and imperfect specimens proves to be a one. 
Ou Coxiana Lsqx., innit resembles A. sinuata Brgt, Its 
*condary veins are more oblique than those of any other species 
of the genus. It is thus intermediate between this and the fol- 

ae division. d by B jart for another © genus Callipteris,* pro rongni GAD of foenil ers ce veldeed vo the dee b 
~ oy anc 

Tachis by their whole base and generally united together. Prof. 
Séppert formerly referred the species of this group to a peculiar 
“ection of Neuropteris, and I admitted the same views In the 
* ms . 
This Callipteri i Mr. John Smith to a genus of living ferns oben ateat strain 



Nova Scotian species is the same as ours. : 
. 8 ipirorbis carbonarius formerly Microconchus carbonarius abounds 1 

gee asures unit 
a - I he upper Coal-measures. It is usual] 

d slats or to shells of the Univalve 
and Modiola-like Mollusks of the Coal-measures (Naiachites Daw.). A similar 

cies is found in t ian at Gaspé and St. Jo 

Lo vol. i, 1845 . Binney referred the Britis to the 
~ soteged in 1852. In 1853 I noticed the resemblance of the Nova ange 

ne Geol. Soc., vol. x) and in my Supplement to * 
Geology, have stated my belief in their identity, (Acad. Geol., p. 147, Supl- je 

it i in that Gyromices Ammonis of the German # er 
is t i ; eee also, that lool Species as ours, and from Prof. Dawson’s specimens it is evident 
his Spirorbis carbonarius of Nova Scotia is identical with it. ‘The remarks Sie 
Sein — establi ‘a doubt the species is a shell. a 

she figure in Acadian Geology, p. 147, that shows the mouth of the oP of 
Geel, E 525), - + dngme sepicidily from Lyell’s feet a aah 

different from ours Nova Scotian and th is Farsi If e 

irom ours whose mouth is exactly oval, with a thick obtuse 
Lyell’s figure exact, I think still that saan represent the same species as 
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ropteris. It has a tripinnately divided frond, with open, flexu- 
ous, ovate-lanceolate primary pinne and linear secondary pinne. 
he pinnules, united together up to the third of their length, 

More obtuse and as the upper pinne are decurrent on the rachis, 
aa. to the mainstem. The medial nerve 

Tableau des Genres age 24, : Q 
long, pinnatifid, with grncuien attached to the rachis by their 
Whole base, generally united together at the base, oblong, obtuse, 

oy peaite or perpendicular, simple, once, twice, rarely thrice, 
€ 

The modificati f Brongniart’s definition concerns only the 
characters Salitie: tices the ens of the pinnules: oblong, entire, 

“les that 
Guta Sternb., whose leaflets are sometimes sharply serrate. As 
will be seen be ae 

“ntire, and thus the serrature of part of the leaflets may be con- 
as abno: ; sy 

Prof. Repaguart 43 his Zableau des Genres has farther — 
ded the genus Pecopieris into three subgenera, according to the 

"éction and the number of the divisions of the veins. As these 

“baracters are not always permanent in the same species, these 

A% Jour. Scr.—szconn Senres, Vor. XXXII, No. 98—Mancw, 1862. 
27 
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rescens, or at least are considered as such by some authors. To 
this section, I would still add: Pecopteris longifolia Brgt. and its 

4% Be! 
§ 2. Dicrophlebis : containing species with twice or thrice — 

veins. Our American species agreeing with it are: pe : 
oreopteridis , P. penneformis Bret., P. plumosa Brgt., (ident 

To the third subgenus Cladophlebis Brgt., with pinnules some 
times free at the base, nervules more oblique on the medial nervé, 
more divided, generally arched and dichotomons, we could rele 
as species from our coal-measures : Pecopteris Cistit Brgt., P. poly 
m Brgt., P. distans Lsqx., P. Sheafferi Lsqx., and perhaps 
P. velutina Lsqx., whose nervation is entirely obsolete and 
unknown. : 
A number of species of Pecopteridee, especially belonging 

our coal-measures, should, I think, from their peculiar appe 
ance, be grouped together in a separate genus. They are 
thick-leaved ferns, and their pinnules though mostly entire have 
a tendency to become irregularly lobed, when they increase 1D 
size, especially the lower and inferior one of each pinnz. 47° 
pinnules are unequal in size and varied in form. ‘They have® 
strong medial nerve, dichotomous or forking in ascending, 8° 
erally straight and the secondary nerves or veins diverging 
an acute angle and once or twice forked, according to the a 
of the pinnules. In this group, I would place Pecopteris nerv0s 
Brgt., P. muricata Brgt., P. Pluckneti Brgt., P. Loschii Brgt., 0% 
monly found both in the European and the American coal-meas 
ures, with the following species belonging exclusively to US: 

Sillimani Brgt., P. callosa Lsqx., (Ill. Geol. Rept: ined. 
6 3, fig. 1,) nearly related to P. Loschii, Sphenopteris ( cua 

ewb., scarcely distinguishable from P. Sillimani, and likely ® 
variety of the same, Sphenopteris Newberrit +) aD ps eget 
dimorphaLsqx. This last species is related to Pecopteris bifuret 
Sternb., referred by Prof. Geinitz to P. Pluckneti, The nerv® 

generally free at the base are sometimes distant and have a differ 
ent form.on each side of the pinnz. The upper ones are shor 
broader, broadly obtuse at the top, variously and irregularly lo 
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side of the pinne are longer, lanceolate, mostly entire, slightly 
pointed and also a little decurrent on the rachis. In the upper 

the alternate pinns, more than six inches 
long, are perpendicular to the rachis, and placed very close to 
each other. It is probable that this last part is that of a large, 
Primary pinna, and that the first one shows the upper part 
of the frond. In that case the frond is tripinnate or even quadri- 
Pinnately divided, the lobes or divisions of the pinnules being 
metimes deep and regular on both sides. 

: The only one of our species that might appear out of place 
in this newly proposed group is Sphenopteris Newberrii Lsqx., es- 
Pecially from the peculiarity of its ramification. The leaflets 

, though sometimes irregularly lobed, are less so than in the 
other species and the enlarged main rachis appear narrowly 
Winged by the inferior decurrent pinnules like that of some 

s. Except this last character, which cannot be consid- 
ered as generic, the essential features of this fern refer it to this 
soup. Its nervation is nearly exactly like that of Pecopteris 
nervesa Bret. though less deeply marked, and its pinnules unite 
Rear the base. The ramification also of Pecopteris nervosa and 

pleris Loschii, is, if not dichotomous, at least forked at the 

a part of the fronds, into two diverging branches as in the 
leichenites of Géppert. In Sphenopieris Newberrii, these branches 

‘re united ina more open angle at the top of an apparently 
taked pedicel in the form of an upturned crescent. 
Tf as I think, this peculiar group of fossil ferns of our coal 

Ought to be separated as a genus, the name of Aspidites Gdpp. 
M ould be appropriately preserved for it. It was forperiy estab- 
shed by the author, in his Systema, p. 848, and afterwar' 

Worn characterizing the second sec 
ould without hardly any modification agree W! 

Jar... NeW One. Frond bi-tripinnate. ageies gener TY "a 

Teed at the base, united, decurrent or separated and Sess le ; 

medial nerve somewhat flexuous, thinning upwards and 
Ing bifid at the upper end ; sth nerves emerging from it 
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in an acute angle, dichotomous; branches simple or forking, 
more or less arched. Pecopteris Pluckneti Brgt., was already 

genus Sphenopteris than with the Pecopteridee. We have only 
two American species referable to this section, and they are of 
course mentioned with the genus Sphenopteris. 

It would be out of place to examine critically now the other 
genera proposed for the classification of the Pecopteridea. A few 
only, on which our American specimens furnish some interest 
ing data, can be mentioned here. ; 

Géppert has separated his genus Diplawites, especially from 
the pinnules united nearly in their whole length, and the mele 
nerve pinnately branching, with simple veinlets a little curv 
inwards and ascending to the margin of the leaflets. Mr. But 
bury, in his examination of some fossil ferns of Frostburg, Md, 
(Quart. Journ. of the Geol. Soc. of London, vol. 2, p. 82,) bas 

ts. 

that case the species has exactly the nervation and the ene 

irregular impressions from the fruit-dots, placed under the 
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show the real form of the dots. Both the linear and the round 
impressions are seen on the same specimens. Our species in this 
case is undistinguishable from Pecopteris arborescens. e Asple- 

ies nodosus of Géppert has been also recalled to it by Geinitz. 

P olypodites elegans, are extremely like specimens of our Pecop- 
tris unita Brot 

The fossi ig tribe are, even for the same He fossil plants referable to this nach sll arposeig: 

Sp species can be referred, this classification is admitted for our 

The genus Sphenopteris Bret. is still subdivided by Géppert in 
ave Sections seb here in an order contrary to that of the 

Ist, Dicheonsoicles : frond bi-tripinnate, pinnules suboblique, 
*ssile, often united together at the base, entire or =o Aa 

sately divided. Nerves pinnate, flexuous, ie t srs bed 

“nes forking or dichotomous, the superior ones simple. 
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tion makes a link of union between the Pecopteridee and the 
Sphenopteride, containing, as before said, some species referred 
y Brongniart to the genus Pecopteris. Of this section we have 

in our coal-measures: Sphenopteris paupercula Lsqx., (Geol. Rep. 
of Ill. ined. pl. 5, fig. 4 and 4a,) related to Pecopteris Shoenleiniana 
Bret. Sphenopieris spec. nov. (ined.), distinguishable from Pecop- 
teris Murrayani Brgt. only by the slightly pointed and once-toothed 
lobes of the pinnules that in the European species are roundish 
and entire. Sphenopteris abbreviata Lsqx., S. plicata Lsqx., 

species established from a too small and incomplete specimen 

with nerves entirely obliterated and perhaps referable to Pecop- 
teris Pluckneti Brgt.; Sphenopteris intermedia Lsqx., Sp. Davalhana 

Gépp, Sp. Dubuissonis Brgt., Sp. Gravenhorstit Brgt., and Ap. 
flagellaris Lsqx. I would even join to this division Alethopteris 
serrula Lsqx., a beautiful species that has some relation of form 
and nervation with this last one and that has no natural affinity 
with Alethopteris. j 

2d. Cheilanthoides Gipp. Frond bi-tripinnate with sometime 
entire, mostly pinnately lobed pinnules. Nerves pinnate am 
secondary nerves mostly geminate in each lobe and forked neat 
the top. Our American species of this.section are : Sphenoplers 
latifolia Brgt., Sp. acuta Brgt., Sp. obtusiloba Brgt., Sp. irregulars 
Sternb., Sp. polyphylla Ll. and Hutt., Sp. glandulosa Lsq%- 

x Sp. squamosa Lsqx. 
8d. Davalloides Gipp. Frond bi-tripinnate, pinnules or lobes 

of the pinnules wedge-form; nerves oblique, ascending, single ™ 

nopteris tridactylites Brgt., Sp. spinosa Gdpp., Sp. distans Sternb. 

j a d Sp. rigida Brgt. 
If the American species do not throw any new light on 

genus Sphenopieris, scantily represented in our coal-measures : 
is I think different with those referable to the genus Hymen yt 
lites Gbpp. 

This genus is nearly related to existing species of ym 
phyllum and Trichomanes. According to Gdppert, it _has rt a’ 
characters : a frond bi-tripinnate, either irregularly cut-iobe hi 
innatifid, with the divisions decurrent on a filiform ™° r" 
erves pinnate or dichotomous, simple in each lobe or excurrel 

F uded to 
i 

llum 70 

two different typical forms to which both the proposed sect? 

i 2 ee + s : : + divisi 

Wire Reka ee, De emer! Ee of — 



L. Lesquereux on the Coal Formutions of North America. 215 

of Hymenophyilites are evidently related. The species belonging 
to the first have a lanceolate, bi-tripinnate frond with forked 
pinnules. All its divisions are dichotomous, linear and decur- 

ing from a creeping rhizome. The nerves are dichotomous, 
forking and thinning in ascending and the nervules simple and 

urrent in each division. Indeed, although the general ap- 
Pearance of the species belonging to both these sections is far 
different, it results only from a greater or lesser expansion of the 
limb of the frond, In the first case, there is only a narrow strip 
of it extending on each side of the nerves and following them 
1 their divisions, in the second, the derma is broader and some- 
ines fill the space between the nerves except near their extrem- 
hes. Tt appears evident that all our species related to the sec- 
ond section of Hymenophyllites have the same characters as 
@ribed-.above. All have a strong generally inflated basilar 

decurrent to the top of more or less irregular divisions; all 

t 

‘uea Gipp.) cannot belong to the ferns. 
was have apparently either a pinna 
attached on a common rachis, or a compou 
one to one 

other American species are st 

oe en re have from our coal i wore ‘ore. bn ‘ 
ymenophyllites giganteus Lsqx., ‘ 

Measures : Lijinenisphagllives: laceratus Lsqx., H. horsutus ait 

| x., A. fimbriatus Lsqx., H. adnascens Ll. and H., on a 

*eW species from Rhode Island, related to the Hymenophyllites 
: but with broad obtuse lobes. : 

| er reason for abandoning the genus P sag Pa i 
bat Some of the ih now under oe tion have alrea 1y 

Telerred by European authors to five aitte 

sce Aphlebi, Filicite, Fucoides, and Algacites. The two first 
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y _— vules very thin, parallel, equal, forking, &c. The genus Aphle 
bia Sternb., is from its character still less adapted for our plants, 

filiform, ascending. Moreover, both these genera characte 

(To be continued.) 

ArT. XXI.— Abstract of a Meteorological Journal, kept at Marietta, 
Ohio: lat. 39° 25’ N., and long. 4° 28’ W. from Washington 
City, for the year 1861; by S. P. Hitprers, M.D.—[Thuty 
fifth annual Report.] 

~*~ 

THERMOMETER. | EB RAIN. se 
gieieis| g or a MONTHS é |£i¢8|s Bla % WINDS. & a ¢ 

sisi elsieia s | 28 HF iziaielsifea = a 
January, 32°33| 51| 10! 19] 191 9-704) wx.dss. (29°75/2884 
February, : 8°20; 69 2) 12) 16) 2-316) s,s.w. & B. [29°75 25°80 | 
arch, ; . (3°00) 75 15] 1¥\ 19) 2- s.,8.w. d& n. |29°78/28'95 P 

April, . 2°70! 82 80) 14| 14] 6-372'N., n.w., s. & E24 60/2896 7 
a> 6°39) 86 28 5) 6| 5-619) n., N.e. & 8. |29°65)28 lo June, . é 0°25) 92 44) 16! 14) 3-961/ s,s.w. & N. |29°68 2019 

dalye. cco 38°17} 90 48) 16) 15] 5-146) s,a.w. & N. -60)20 20 : 
cs 1-00| 94 50) 18] 13| 3031| s, sw. & x |29 ine September, 6°00 89 36) 18° 12) 4312 58.2, & x. 784/28 96| 4 ober, 14-20) 79 28| 5) 16 4-433) s, s.w. & x. [2980/2895 | 

November, . :1°33) 71 25) 14) 16) 4-631) n., now. & w, |29°64 poe 4 December, 00) 69 12 21) 10) 1-618) s,s.w. & x, |30-00)2910) * 
Mean forthe year, 51°71, | 185 180'46°441) 

The mean temperature for the year is 51°-71, being not id from the average of a series of yes . eon 2 - d con: e amount of rain and melted snow is 46-441 inches an siderably above the mean for this locality. ; «33°55, 
_, Winter months.—The mean temperature for the winter 18 aie It was a very mild winter—the mercury being at no time at 2) 
though very near that point. The Ohio river was not a 
as to prevent navigation, but contained at times co : floating ice, lasting only a few days. There was but litle 
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13°45 = Long. 81° Long. 77°°5 
Lat. 39 31’ Lat. 39 07’ 

13°50 Long. 81° Long. 77°°5 Long. 74° 
Lat. 40 37’ Lat. 40 13’ Lat. 39 49’ 

13°55 Long. 81° Long. 77°°5 Long. 74° 
Lat. 41 48’ Lat. 41 19’ Lat. 40 55’ 

13°60 ~—- Long. 81° Long. 77°5 Long. 74° 
Lat. 42 49’ Lat. 42 25’ Lat. 42 O17 

The observed and computed values of ¢, at the stations where 
the bar and cylinder were employed, compare as follows: 

; Observed 
: Station. observed. com uae — computed, 

Philadelphia, 13°45 13:50 -0'05 
Harrisburg, 13-44 13-50 -0'06 
Huntingdon, 13:51 13:52 0°00 
Homewood, 13-49 13-50 -O'O1 
Johnson’s Tavern, 13:54 13-4 +0°06 
Irwin’s Mill, 13-40 13-4 -O 
Baltimore 13-4 13:46 +0°03 

illiamsport, 13-5 13-55 000 
Curwinsvill 13-55 13-53 +0°02 

ercer 13°64 13-53 +O°1L 

rie, 13-57 13-57 0:00 
Ellicottsville, 13-97 13°59 +018 
ath, 13-72 13:60 +0°1 

Silver Lake, 13-47 13°58 -O'1r 
ilford, 13-50 13 56 -o'06 

Schenectady, 13°45 13°63 -o'18 
Syracuse, 13-61 13 63 -0'02 
Geneva, 13°63 13°62 +0 OL 
Niagara Falls, 13-64 13°62 +0°0 
Toronto, 13 84 13-65 ge 

The probable error of any representation is 0-066. 

Arr. XXXVIII.—On some questions concerning the Coal Forma- 
tions of North America; by Leo LesQuEREUX. (Continued 

m vol, xxxiii, p. 216. 

Concluding Remarks on the Fossil Ferns. 

THE examination of the fossil ferns of the coal, as far as it 
under review in the former papers,’ would apparently © 

Viz., their contour and nervation, the only P font generally pre- 
Served in the shales of the Coal Measures, 

* Vol. xxxii, p. 193, Sept., 1861, and vol, xxxiii, p. 206, March, 1862. 
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be comprised in the three sections formerly examined: the 
Neuropteridece, the Pecopteridece and the Sphenopteridee. 

2d. That, from the scarcity of fructified specimens of fossil 
ferns in the Coal Measures, it would be supposed that most of 
the species were without fruit. If not, how can we account for 
the total destruction of the sporanges, either borne on peculiar 
stems, or attached to the lower surface of the leaves, as we fin 
them in the species of our time : 

3d. That the scarcity of large stems that have been or might 
be referred to ferns would lead us to suppose that, during the 
formation of the coal, the fern trees were of rare occurrence, at 
least when compared with the great number of ferns, which, i 
— to arborescent species, can be called herbaceous oF 
shrubby. 

These three questions must be considered separately. | 
Ist. If it is certain that characters taken from the form of the 

leaves and from their nervation are sufficient for a kind of gen- 
eral classification, applicable to the stratification of the © 

easures, it is true also that this classification fails to give us & 
clear insight into the true relation and the affinity of our f 
species. ‘T'o be exact and scientific, an analysis of the ferns must 
take into account the form and the position of the fructifications; 
and when these are absent or undiscernable, as is generally 
the case with the specimens found in the Coal Measures, we ate 
not authorized to believe that all the species, referable by their 
nervation and the form of the leaves to a commo 

esil ferns 
r- 

tive effort, the little we know of these fructifications shows 4 pe : 
greater diversity of typical and generic forms than are in : 

by the leaves and their nervation. The fruiting leaves 0 

original shape. American specimens of this species pe! of it 
agree with the beautiful figures that Mr. Goeppert has aha : 

tlet and rather resemble a raceme of 

1 bearing buds of flowers, of a dicotyl 
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species. Fine specimens of these supposed Antholites have been 
cea by Lindley and Hutton, trom the Coal Measures of 
ngland, and by Dr. Newberry, from our own coal fields. I 

have found also some small specimens of these peculiar remains 
at Pomeroy, Ohio, and at Port Carbon, Penn. All these, either 
naked or bracteated nutlets, appear to be only branches of fruit- 
ing stems of some ferns of an unknown t 

a likeness of position to those of the Danaew of our time. But 
not of direction, indeed; for, in this species of our Coal Measures, 
the nervules are arched and dichotomous or forking like those of 
atrue Neuropieris. Another remarkable specimen, preserved in a 
pebble of carbonate of iron, from Morris Co., Illinois, represents 
also a branch of a species of fructified Neuropteris. In this, the 
short, ovate, slightly pointed leaflets, about one inch long, and 

eply cordate at the base, are attached to the rachis by a short 
pedicel. They are slightly convex or inflated in the middle, with 
’ Narrow margin apparently reflexed, but at the same time flat- 
tened all around. The scarcely visible veins are distant and 
’pparently forked once, or the surface, generally quite smooth, 
‘8 marked by irregular undulate cross-wrinkles, somewhat re- 
Sembling those of the fructifications of an Odontopterts. In this 
Case, the spores appear to be placed in large flakes, covering, 
xcept a narrow border, the whole of the lower surface of the 
leaves, as is the case with the fruit-bearing leaves of some species 

_  Osmunda of our time. Thus, in the same genus, there are 
 §pparently two far different types of fructifications. 
___A peculiar specimen of fruiting fern, belonging to the Cabinet 
of Amherst College, and labelled, Mansfield ? Mass., shows a 
Pinnately divided frond or rather pa whose secondary 
Tachis is pinnately subdivided into short branches, bearing nu- 
™erous groups of fruit dots, placed four by four on each side of 
&common branchlet. . They appear attached to it, each by a very 
slender pedicel; and, round as they are, with a depressed point or 
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in the middle, they look, at first sight, like the fruit dots placed 
on both sides of the medial nerve of a Pecopteris, whose derma 
or foliaceous tissue has been entirely destroyed. As no trace of 

_ this tissue can be seen, as the pedicels do not resemble veins, 
but are curved in a peculiar way, and as the fruit dots are at 
some places scattered and not in regular order, this fossil raceme 
is more likely the fruit-bearing part of a species whose sterile 
frond is possibly known with other characters. If it is so, this 
species would have a relation to the genus Aneimia of the living 
ferns, and thus, it could not enter into any of the three general 
divisions mentioned above. 

Bee Er (ie i ne 

SE Pe he 

o 

rachis, are straight, pretty thick, ascending to the ar ets 
divisions and pinnately branching. The distant simple vel lets, 
no more than three or four on each side, slightly arched, wee 
ing in a broad angle, bear at their extremity a group of six nae 
sporanges, placed just on the borders of the divisions. T nh 
sporanges, united by their margins around a common recep Ried 
appear, by this disposition, like small stars with round 1@ o 
Considering only the form of the leaves, this species should © 

2 fig. 2. 
bbles 

arietta. 

the pebbles have as a matrix a piece of fern or of some other fossil pian 

_ Species are the same both in Illinois and in Ohio, I consider both ine Ae 
hy als t * 7 ) ier 1. &. +h y r TY . ir , ACCOR 

: 
No. 4, just below the bass sontolog > g Beets 

ing to the same evidence, is at or near the level of Coal 
the Mahoning . The most abundant species : 

is hirsuta Lsqx., Pecopteris arborescens Brgt., Pecopterzs Milton’ | 
hirsuta Lsqx., Alethopteris Serlii ek Asterophyllites, “2 
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placed in the genus Alethopteris. But it differs widely from it by 
its nervation and especially by its fructifications. These would 
bring this species near the genus Asterocarpus of Goeppert, or the 
Heptocarpus of Braun, to which it has no affinity whatever by 
the leaves and the nervation. From examples like this, which, 
though few in number, are nevertheless every day multiplied 
y new discoveries, we can admit, I think, for the coal epoch, 

far greater diversity of typical forms than could be supposed at 
first sight and from superficial researches. 

2. What is said above is already an answer to the second 

study of the fossil fruiting ferns very difficult. 
_ 8. Is the small proportion of fossil remains of true arborescent 
€rns in the Coal Measures, compared with the great quantity 
of leaves and stalks or petioles of the same family, a proof that, 
contrary to the opinion generally admitted, the arborescent ferns 
Were not a predominant character of the vegetation of the coal 
epoch? If we consider as remains of true arborescent fe’ 
only those whose bark is marked by large oval cicatrices, left 
at the base of the fronds, at the point of their parting from the 
Main stem, in short those known under the family name of | 
aulopteridee or Protopteridee, it is certain that they are very 
Scarce in the Coal Measures both of Europe and of America. In 
his Genera, 
gia only, distributed in five genera. And from these 



=e 

880 L. Lesquereux on the Coal Formations of North America. 

on the contrary, we admit with most of the European a 

cture, com 
@ rather 

than to the Protopteride or ferns. As the Psaronius epee an ; 

which I have examined in Southern Ohio, I have fou 
the smallest in size, whose uncovered stems evidently oe 
long oval scars, the external character of the arborescent fert oi 

Now, admitting the species of Psaronius as true arbo wk 
ferns, the question of their distribution in the Coal Meast the 
and of the place and importance which they occupied. Hier 
vegetation of the coal epoch is still unsolved. Where dit h the 
come from, all these trunks of the same genus; all pine 
same peculiar structure; all horizontally broken in frag sonal 

varying from one inch to one foot in length, and thus panste 
at some peculiar and isolated localities, where they appear ¢ . 
‘they had been heaped by some wonderful and wnacco! 46 

sney ? I do not know in our Coal Measures of another © 
°O! a trunks of fern trees except that of Shade riveh; © 
It begins at Athens and extends southward as far as har'es 

At least, I have seen trunks of Psaronius scattered 

. Geol. 869, pl. 13, fi a oo 
Geol. nage gh oe ape name of Caulopteris insign'® 

Worthenii, sp. nov., Ill. Geol. Rept. ined., pl. 14, fig- 1 

= 
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_ Sears just one inch broad. In the second, three inches and a half 
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the banks of the Great Kanawha from its mouth to Charleston. 
The geological horizon of the strata with which they are con- 
nected is not satisfactorily determined; though it is certain that 
their place is not far above the top of the Mahoning Sandstone. 
They are apparently imbedded in a kind of soft sandstone, which 
at Shade river is separated by a covered space of 10 feet from 
a bed of coal 10 inches thick, which I consider as the equivalent 
of Coal No. 5. I say apparently, because it is not certain that 
they were originally derived from this bed of soft sandstone or 
hard clay, exposed on the high water of Shade river, where they 

appear eroded, this erosion is evidently due to the process of 
maceration, at or before the time of petrification. As no remains 
of this genus are found in connection with the shales of the coal 

apply as well to the silicified trunks of the Coal Measures. In 
any case, and though we know but little about the distribution 
of the vegetation at the coal epoch, we are authorized to conclude, 
‘rom the former remarks, that the species of ferns predominant 
i the marshes of the coal were especially shrubby or herbaceous 
Species of small size, while those of the sandy or dry solid 
gtound were especially arborescent. 

Before leaving the Cazlopteridece I have still a few words to say 
of the size of the cicatrices of their bark, compared with the di- 
ameter of their stems. These cicatrices, generally distant, placed 
0n the stems in the spiral order two-fifths, are, when found in a 
£00d state of preservation, nearly oval or obovate and elongated 

at both ends, by a somewhat deep furrow. They bear in the 
middle the mark of a simple fascicle of vessels in the form of a 

orse-shoe, and the central scar is surrounded by an oval annulus, 
Of the two specimens formerly mentioned as having been found 

_ ™ the sandstone of our Coal Measures, and whose somewhat 
lattened stems have preserved their form as well as the cicatrices 

_ Of the bark, the one, four inches in its greatest diameter, has the 

Am. Jour. Scr.—Szconp Sexies, Vor. XXXV, No. 105.—Mar, 1863, 
49 
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in diameter, the scars are not quite one inch broad. Now the 
largest and most remarkable specimen of a Caulopteris that I 
have ever seen and a notice of which has ever been published 
(Caulopteris insignis Lsqx.), shows a piece of bark with a single 
but entire cicatrice of just three inches in diameter. Admitting 
that the proportion of the cicatrices to the stem is, in this species, 
the same as in the former ones, this must have belonged to a 
trunk of fern of less than one foot in diameter. This agrees well 
with the size of the trunks of Psaronius of Shade river, whose 
diameter is mostly between four and eight inches, rarely reach- 
ing one foot. 

The genus Megaphytum Art. should, according to Prof 

sears of fascicles of vessels, in the form of a horse-shoe; just 
like the Caulopteridec, but without a marked annulus. These 

Brongniart supposes. It is even evident, from the forms of 
the cicatrices, which are a little flattened at their base and more 
elevated at the upper part, that the fronds which were ong 
attached to them were ascendent and closely appresse a 

deeply and irregularly striated and furrowed as if it had me 
covered by rootlets, just like the surface of a Psaronius. The 
cicatrices of Megaphytum Wilburianum Lsqx., still more a : 

wi 

the genus Megaphytum as intermediate between the Ly 
and the ferns. 

Calamitaric. 

The species of this group of fossil plants have as ape : , with characters: the stems hollow, regularly striated, articulate 
articulations more or less distant, marked by a depressed or 

: cular ring, or by an elevated margin, bearing whorl: 

: ants: of the Coal Measures, which have been P. 
or less united at their base. ‘The five principal genera Of 



L, Lesquereuz on the Coal Formations of North America. 383 

8 h 
like sheaths around the articulations, this separation appears 
inadmissible. It is for this reason that most of the European 

Vv 

at least, two species of Asterophyllites bear, in the axils of their 
leaves, those small oval or cordate-oval seeds, observed by Mr. 
Brongniart, and far different from the cones of the same genus 

le 
large stems of Asterophyllites equisetiformis Ll., they contain noth- 
Ing under their scales but a pulverulent matter, as Mr. Brongniart 
48 seen it. Possibly the flattened seeds, in the axils of the leaves 

of Asterophyilites, could be considered as a kind of tubercles; but 
Treally believe they are true seeds and that all the species of the 
_ Cardiocarpum are referable, if not to the genus Asterophyl: 

, at least to plants related to it. At some places where Aste- 
_ Tophyllites are abundant, these seeds are seen sometimes in plenty, 
Varying in form from round or oval to cordiform, eh 
bearing a narrow win g, emarginated at the top, and even broadly 

_ Winged, as shown by the beautiful specimens figured and de- 
Scribed by Dr. Newberry.’ They vary much in size, being 
oy as small as a pea, but sometimes as large as a walnut. 

then, as is evident, these fruits belong to Asterophyllites, or 
to plants related to this genus, it is not possible to refer them 
to EHywisetacece, and so the opinion of Mr. Brongniart is con- 
firmed. But now, the fruits of the genus Culamites are still en- 
trely unknown. A single specimen, figured in Sternberg’s Flora, 
Vol. ii, pl. 14, fig. 1, under the name of Volkmannia arborescens, 
apparently coming from a stem of Calamites, has the form of 

_ 8 long ear or cone, bearing whorls of narrow, linear, obtuse, 
Somewhat open leaves, resembling the cones of Asterophyl- 

: * Annals of Science, No. 13, (May 1, 1853), p. 152, No. 2. 
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articulated and striated pedicel, having fast the ‘alt form as 
a small branch of Calamites Shou Gar Art. The form of 

those of Asterophyllites. Thus the relation of both genera, @ a 

acters, would be complete. But, even if this aflinity of forms 

was perfectly ascertained, the question concerning the true rela- 

tive place of these plants would not ie eres For the inter- 

nal structure of the Calamites, as far s known, removes 
them evidently from the Dicotyledones id establishes their re 

lation with the Hquisetacee. It is one of those numerous il 
mas offered for a eat to the patience and long re researches 
of the Palzontologis 

American specs do not add much to what was already 
known of the different genera of this group. I have not vee 
in our Coal Measures a single trace of an Hguisetites. I did not ~ 

even suppose that species of this genus could be found in as 
Measures. The beautiful specimens figured and descr 

by Geinitz do not leave any doubt on this question 
There is near Carbondale a forest of standing Calamites im- 

external surface of the stems. ven the coaly matter 
sometimes covers it has disappeared. The fgg are 
Suckowii Brgt., Calamites ornatus Brgt., which Mr. Geinitz ae - 

siders as the same species; Calamiites vissse Bret, and Calt 
matus Art. ‘The size of the stem varies from three 

six —- rarely attaining eight inches. A number of th 

appear to have been crushed upon themselves when still stan® 
for the aes or rather the external surface, is often push "of 
folded within the stem, all around the circumferen ce. This, ‘ ; 

, proves cee 1e stems of the Calamites were hollow cy+# 
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ders, covered with a thin but strong bark. No remains at all of 
roots, of fruits, or of leaves, are found in this sandstone and in 
connection with the Calamites. 

It is very difficult to establish the relation of the cones of 
Asterophyllies with the branches, to which they are rarely found 
attached, and thus to fix the true species. For this reason, I 
think it more convenient, though less scientific, to give different 
names to each of the parts of the plants, as long as they have 
not been found in evident connection. The roots and floating 
filaments, formerly known under the names of Hydatica prostrata 

rt., are now considered by Prof. Geinitz as the roots of Aséero- 
phyllites foliosa Lindl. They have been found attached to large 
Stems apparently belonging to this species. The roof shales of 
the coal at Pomeroy, Ohio, are, in some places, covered with these 
tadiculose filaments, and, though I have not seen them attached 
to the stem, the abundance of branches of Asterophyllites foliosa, 
und on the same shales, confirms the views of the celebrated 

German author. But Mr. Geinitz also refers the cones known 
as Asterophyllites tuberculata Ll. & H., to the same species, and 

€se cones are not found at Pomeroy. Per contra, they abound 
on the shales of the red ash coal at W. W. Woods and at the 

em vein of Port Carbon, near Pottsville, where Asterophyllites 
equisetiformis is plentiful, and where I have not found Aséerophyl- 
lites foliosa or Hydatica. At W. W. Woods, with numerous re- 
Mains of Calamites, the three species of cones named Astero- 
phyllites tuberculata Ll. & H., Asterophyllites aperta Lsqx., and 
Asterophyllites lanceolata. Lsqx., are also in great quantity of 

ments 
_ , A beautiful species of Sphenophyllum, S. bifurcatum Lsqx., has 
. been found in ms coal inferior to the Millstone Grit re, Arkan- 
_ Sas. It may be the same species as the small specimen figured 
_ and described in the Pennsylvania Report as rophilum trifo- 
: hatum Lsqx. Difficult as it is to fix the specific characters of a 
__ Sphenophyllum, this species, from the great number of specimens 
_ €Xamined, may be considered as a true one. It shows that the 
__ leaves of this genus are united at the base by a narrow margin 
_ his union exists for the leaves of Asterophyllites and of Annu- 
_ “ma; and thus their whorls of leaves are more of the nature of 
. Psi, deeply cut in laciniz of various forms, than of true 

— deaves 
Since the time (1854) when I delivered my report on the 
fossil plants of Pennsylvania, I have seen nothing in our fossil . 
_ Plants to change my opinion concerning the fructifications 
_ f the genus Annularia. I supposed then, and still suppose, 
_ "at these fructifications were borne on the top of the leaves, 
_ Within the inflated and hollowed medial nerve, in a kind of 

el-like cavity, like the spores of some species of Hymeno- 
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phyllacee of our time. Prof. Geinitz, indeed, has published, in 
his magnificent work on the fossil plants of Saxony, as fructifi- 
cations of Annularia, (pl. 18, figs. 8 and 9) a beautiful cylindri- 
eal long ear with an articulated and striated stem, bearing, at the 
articulations, whorls of short, linear, pointed leaves, and in their 
axils round sporanges or fruits. These fruits are undoubtedly 
of the same kind as those of the fragments described above, and, 
to my belief, belong to the genus Asterophyllites. Against my 
opinion, still is this fact: that nothing, among our recent ferns, 
would lead us to suppose that there ever lived species of ferns 
with whorled leaves. But we see, in the vegetation of the coal 
epoch, some peculiar features of a far nrore abnormal and unex- 
plainable character. The question can be decided only by well 
preserved specimens. And though I have recently seen two 
specimens of Annularia sphenophylloides Ung., the one from 
Newport, R. 1, the other from Illinois, whose appearance did 
perfectly agree with what I suppose to be the fruit-bearing leaves 
of Annularia, this appearance is not distinct enough to permit 
a positive assertion. If my supposition concerning the fructifi- 
cations of Annularia should be confirmed, this genus would ap- 
E~ as a link of transition between the Zguiselacee and the 

erns, as the genus Sphenophyllum appears to be one between 
the Lycopodiacee and the Ferns. 

Art. XXXIX.—On two Oceanic species of Protozoans related to 

the Sponges; by JAMES D. Dana. 

THE Spheerozoum figured below (fig. 1a) was collected by = 
writer in the Pacific, near latitude 30° N. and longitude 173° 

W., during a calm, on the 26th of May, 1841. ee 
Figure la represents the gelatinous globule of natural size : 

Fig. 1. Fig. 2. 

The ocean’s waters were filled with this species, and eat 

presented in figure 2a. The minute dots covering the gloouts 
_ oneof which is magnified in figure 14, were closely crowded xe 

_ Shown in figure la. In this respect, the species d widely 




