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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
Unrrep STATES GEOLOGICAL SURVEY,
Washington, D. C., October 10, 1898.

Srp: Herewith 1 transmit a monograph of the fossil flora of the Lower
(loal Measures of Missouri. As the first comprehensive presentation of the
flora of any zone of the (oal Measures in the trans-Mississippi region, it
offers important data for the comparison and corr relation of these beds with
the Eastern coal fields, and it also furnishes eriteria that will be of value in
the comparison of other nei ighboring Coal Measures areas and in the estab-
lishment of the floral sequences through the various zones of the Upper
(arboniferous i the Western Interior Basin.

Very respectfully,
Davip Wik,
Assistant Geologist.
Hon. €. D. Warcort,
Divector United States Geological Survey.
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FOSSIL FLORA OF THE LOWER COAL MEASURES
OF MISSOURL

By Davio Waire,

INTRODUCTION.

Since the publication of the Coal Flora® the material collected in
Henry County, Missouri, and transmitted to Professor Lesquereux by Dr.
J. I Britts, has been so extensively increased through the continued and
most fruitful efforts of the latter gentleman and of the geologists of the
United States Geological Survey and of the Geological Survey of Missouri,
that it appears highly desirable that the fossils new to science should be
published, and that a comparative analysis should be made of the floras
with a view to ascertaining both the age of these coals and their relative
positions with reference to the typical sections of the Eastern coal fields. It
15 thought also that such a eorrelation will have an important bearing on
questions concerning the deposition and stratigraphy of the basal portion of
the Lower Coal Measures, a subject which has received some attention in
the recent publications of the State.

Although by far the greater part of the materials Lere considered come
from a restricted area, Henry County, the collections are so extensive and
their accumulation covers so long a period of coal exploitation that they
may be safely regarded as a relatively comprehensive representation of the
plant life of the zone in the entire basin.

L8econd Geological Survey, Pennsylvania, Report of Progress P. Description of the Coal Flora
-of the Carboniferous Formations in Pennsylvania and throughout the United States. Vols, i-iii, with
-atlas, Harrisburg, 1880-1884,

MON XXXVII—1 1



2 FLORA OF LOWER COAL MEASURES OF MISSOURL
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Acknowledgments are due, first of all, to Dr. J. H. Britts, of Clinton,
for the use of types and other specimens identified by Professor Lesque
reux; also to the Director of the United States National Museum for faeil-
ities for the study of the Missouri plants, including a number of types
formerly in Professor Lesquereux's private collection, but afterwards
secured by Mr. R. D. Lacoe, of Pittston, Pennsylvania, and now become,
by the gift of the entire collection of the latter, the property of the National
Museum.

COLLECTIONS AND LOCALITIES,

The Paleozoic plant material described from Missouri has generally
been recorded with no other localizations than “Clinton” or “Henry
Jounty, Missouri”; and while it is of great paleontologic importance, it will
in this report be treated geographically as one lot, sinee, unless otherwise
stated, it all came from one horizon in a single district. Out of several
boxes of specimens from stated localities in this county forwarded to the
United States National Museum in January, 1891, by Dr. Britts, a number
of specimens were found which, owing perhaps to fracture, abrasion, ete.,
have no exact localization, though coming from the same localities as some
of the others. These have the “lot catalogue” number 342, U.S.G.S.

 Pitcher’s coal mine, 3% miles southeast of Clinton. Collections were
made at this mine by Mr. Gilbert Van Ingen, assistant in the United States
Geological Survey, and forwarded September, 1890. Mr. Van Ingen's
collection, which includes many fine ferns and slabs of Lepidodendron,
constitutes lot 407 from United States Geological Survey station 1263 D.
Plants from the same locality were sent to the National Musewm by Dr.
Britts in January, 1891, and became lot No. 340.

Owens’s coal mine, 2 miles southeast of Clinton. Many specimens from
Owens’s coal mine were sent to the National Museum by Dr. Britts in
Janvary and in April, 1891. These will be referred to as lot No. 339.
Another large consignment, obtained in the process of “stripping” nea
this coal mine, was forwarded by Dr. W. P. Jenney, of the United States
Geological Survey, in October, 1891, while investigating the zine deposits
of southwestern Missouri. These specimens form lot No. 411.



COLLECTIONS AND LOCALITIES, 3

Hobbs's coal mine, in SE. 1 see. 13, T. 40, R. 26, 8 miles south and 2
miles east of Clinton. A considerable number of specimens sent by Dr.
Britts from this Toeality in January and April, 1891, comprise lot No. 341,

Deepwater. A large quantity of speciens designated by this name
came from a mine 8 miles southeast of Clinton. It is very close to the
locality quoted as the Hobbs mine. These plants, forwarded to the United
States Geological Survey by Dr, J enney in June, 1891, form lot No. 408.
Another.consignment, sent by Dr. Jenney and Dr. Britts in October, 1891,
bears the lot number 413, _

Gilkerson’s Ford, Grand River, 5 miles south of Clinton. Very finely
preserved plants in calcareous ivon conceretions were forwarded to the United
States Greological Survey hy Dr. Jenney in October, 1891 (lot No. 412),
and by Dr. Britts in September, 1892, A small collection from shales
m this vieinity was also sent by Dr. Britts. The latter speeimens, which
were found at a lower horizon than the ironstone coneretions, were cngraved
with “G. F.” by the collector and donor. They contain a number of the
best-preserved and most interesting plant remains.

Near Jordan's old coal mine, 5 miles south of Clinton, from black shales
overlying the coal in the North and Wood shaft. These specimens, consist-
ing of Sigillaria, mostly decorticated, and occurring immediately below the
other plant shales, were forwarded by Dr. Britts in April, 1891. They con-
stitute lot No. 404. '

Those specimens which I have seen represented only in the Lacoe
collection are referred to by the numbers in the special catalogue of that
collection.

- A number of plants which were sent by Dr. Britts in small special
packages were not given lot numbers, and will be localized in full when
discussed.

Vernon County. The specimens of Conostichus described in the Coal
Flora have no other locality reference than Vernon ‘ounty, Missouri. From
the statements of the geologists of the State it seems probable, however, that
the types now in the Lacoe collection, United States N ational Museum, came
from Big Drywood Creek, 5 miles south of Deerfield !

'Bee Broadhead, Am. Geologist, vol. xii, 1893, p, 88,
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" STRATIGRAPHY OF THE PLANT-BEARING TERRANES.

All the plants treated in the following pages were derived from the
Lower Coal Measures of Missouri as defined by the earlier State surveys,
More recently the terms Des Moines series’ and Lower Coal Measures have
been applied to the combined Lower and Middle Coal Measures of the
earlier nomenclature. The present collections are mostly restricted to the
lower division or to the Cherokee as defined by Haworth and Kirk,” and
used by the Missouri geologists. 1 employ the term Lower Cloal Measures
in its original American sense, as it has long been in general use in the
northern bituminous basing. 1t is, under the cireumstances, all the more
appropriate since the flora in hand is in fact representafive of that division
of the Carboniferous resting on the Pottsville series in the northern and
northeastern coal fields. At the same time, it must be borne in mind that
the title refers only to the American application of the term, as commonly
used in the reports of the carlier geologists of the Northern States,

It must be remembered that in Missourd, as in Towa, the Coal Measures
(Mesocarbomniferons) rest on the eroded surface of the Lower Carbonifer-
ous (Koearboniferous). Along a portion of the margin of the field the floor
of the Mesocarboniferous consists, as is largely the case in the latter State,”
of the deeply eut surface of the St. Louis limestone or other divisions of
the Mississippian.  In other portions the Coal Measures rest unconformably
on other divisions of the Eocarboniferous, on the Devonian, the Upper
Silurian, or the Lower Silurian.

_ The probable epeirogenic movements and the consequent changes of
both the level and the attitude of the continent in the region bordering the
areat coal field bave been fully discussed by Winslow* and by Keyes,
the latter of whom has also given a profile diagram of the oscillations of the
shore line in the Missouri-Iowa region during Eocarboniferous and Meso-
carboniferous time.” The deposition of the lower portion of the Mesocar-

{Keyes, Am. Geologist, vol. xviii, 1896, p.23; Rept. Geol. Sury. lowa, vol. i, 1893, p. 85; Monthly
Review, lowa Weather Service, vol. iv, 1883, 1. 3.

3 Rans, Univ. Quarterly, vol. ii, 1894, p. 105. Univ. Geol. Snrv. Kans,, vol, i, 1896, p. 150

? Am. Geologist, vol. xii, 1803, p. 99, Hall, Am. Jour, 8ei., vol. xxvii, 1857, p. 197.

+The Missouri Coal Measures and the conditions of their deposition: Bull. Geol. SBoe. Am., vol. iii,
1892, pp. 109-121. See also Am. Geologist, vol. xv, pp. 87-89, and Prelim. Rept, on Coal: Geol. Sury. Mo.,
1891, p. 19,
5 Am. Geologist, vol, xii, 1893, p. 100.



STRATIGRAPHY OF PLANT-BEARING TERRANES, 5

boniferous occwrred during a period of terrestrial subsidence aud advance
of the shore line, the result of which is the theoretically complete conceal-
ment of the carliest beds of the Coal Measures beneath the landwsird over-
laps of the succeeding sediments. The maximum thickness of the lower
concealed beds is difficult to estimate, sinee in the borings farther out
toward the interior of the basin the upper beds are probably thinuer and
the means for the identification of the individual terranes of the section are
more or less unsatisfactory. In one instance Dr. Keyes' observed a body
of shales not less than 75 feet in thickness occupying a concealed ravine in
the Mississippian series. The nature and extent of the subjacent terranes
lying farther out in the basin can be calculated ouly from the borings or
from the analogies furnished by the series in other sections in which the
horizons of the lower coals nmay be approximately ascertained by the study
of the paleontologic evidence.

In the region of Henry County, from which most of the material
under examination was obtained, the loose surface detritus of the eroded
Mississippian is generally covered by an extremely variable sandstone,
deseribed in various reports as the <K erruginous sandstone,” “Spring River
sandstone,” ete., and generally correlated by the Missouri geologists with
the “Millstone grit,” though its representative in Illinois was regarded
by the geologists of that State as a part of the Eocarboniferous. This
sandstone, the age of which, so far as 1 can learn, has 1ot vet been deter-
mined from any paleontologic evidence, is never of great thickness, and
is described as here and there more or loss eroded. It serves largely as a
leveling medium, tending to fill the ravines and hollows of the Mississip-
pian, with whose loose cherty subacrial detritus it appears to be somewhat
blended. At some points it is reported as entirely wanting, having perhaps
been eroded prior to the sedimentation of the coals and sandstones,

Resting either immediately on the somewhat wneven surface of this
“Ferrnginons sandstone,” or in places perhaps divectly on the Mississippian
detritus, lie the shales, sandstones, limestones, and coals of the Lower Coal
Measures, which ag originally defined were stated to lLave a thickness of
about 250 feet,? including the « Ferruginous sandstone”  All the plant

' Bnll. Geal, Soe. Am., vol. iii, . 283-310,  Am. Geologist, vol. xii, p. 102,

2 Broadhead, Rept, Geol, Sury, Mo., 1872, pv.'2, p. 6. Winslow, Bull. Geol. Roe. Am., vol. iii,
1892, p, 115.
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material from ITenry County, Missouri, comes from shales less than 100
feet above the “ Ferruginous sandstone.”

The local stratigraphic details of the phytiferous shales at most of the
points from which plant collections were made have already been fully
given in the State reports prepared by Broadhead and Winslow.! The
plants from Owens’s coal mine, Hobbs's mine, Deepwater, Pitcher’s mine,
and the shales near Gilkerson’s, Ford of Grand River are said to have come
from the roof of the same coal seam, most commonly known in that region
as the “Jordan coal.”*

The local section at Kinney’s mine, which is but a few hundred feet
from Owens's mine, is given by Winslow in his Preliminary Report on the
Coal Deposits of Missouri.” The same report also illustrates * the details of
the eoal in the vicinity of Deepwater, the section at the Blair Diamond No.
2 shaft being essentially the same as that at Hobbs's mine. The strati-
graphic conditions at the Stephens and Dunlap strippings, from which many
of the plants marked “Hobbs” are said to have come, and which are also
deseribed in the report above referved to,” are shown in a photograph, which,
through the courtesy of Dr. Jenmey, I here reproduce as PL. 1. The section
of the coal and root shales at the Pitcher mine is given in Mr. Van Ingen's
notes as follows: '

Seetion at U, 8. G. 8. station No. 1263,
Feet. Inches,

4. Sandstones and intercalated AMales . oo cc i ccaie oo iiem o s i s i cus cemee coneae 5 0
G R ) R e o e e mm AT i e I N e 3 4
B OGN, T S e T )P Nt nal O U5 BN 2SO SN o TS oo ESUNENON ) I Y 2 6
1. Fire clay.

The fire clay grades below into shale, this into shaly sandstone, and
that into the “Spring River sandstone” of Dr. Jenuey, or the “ Ferruginous
sandstone.” Probably the section given as the Pitcher shaft in Dr. Wins-
low’s report’ was made from a point near by. The Jordan coal is deseribed
in detail by Broadhead in his valuable report for 18727 which also illus-

* Deseriptive columnar seetions of the Coal Measures of Misgouri are given by Prof. G. (.
Broadhead in Rept. Geol. Surv. Mo., 1872, Iron ores and eoal fields, pt. 2, pp. 7,82, 88; also Ann, Rept,
Geol. Surv, Mo., 1894, vol. viii (1895), pp. 360-369,

*Rept, Greol, Surv. Mo., 1872, pt. 2, p. 16,

3 Page 139, text fig, 97.

*Page 141, text fig. 99,

5 Page 142,

" Page 140, text fig. 98.

? Repti Geol, 8ury. Mo., 1872 (1873), pt. 2, p. 16.
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trates the features of the section at Gilkerson’s Ford on the Grand River,!
the source of the interesting large phytiferous ironstone concretions col-
lected by Dr. Jenney and Dr. Britts. A section of the higher terranes is

given by Professor Broadhead, thus:

Section at Gilkersow’s Ford, Grand River. Missowri,
; P
foot, Inches.

IBOREEV T R T (e e S e e S e o 0
2. Blueshales ... oooooooo .. e e e S 2 0
S e e e o e e e e i L S e e e e 2
SIS 88 L W 8 1 A et SO VOl S S 14 G
T e I SR B S A U DI 6
6. Bandstone wHR BHEEIa. .20 s e e s 3 0
7. Bhales with lenticular phytiferous beds of iron earbonate. .. oo oo ooee oo 2 0
R AL 3 e ) s 6 S gl ISR [ SO S 3 0

The plant-bearing ironstones are said by Messrs. Britts and Jenney to
lie in No. 2 of Broadhead’s section, i. e., above the third coal, instead of
the shales (No. 7) over the first coal, the error of record having probably
heen caused by the position of the talus. The lower coal (No. 8 of the
section), correlated with the Jordan coal, is the one from the roof of which
the plants in argillaceous shales at Gilkerson's Ford were collected.

From the above details it will be seen that all the plants from Henry
Jounty, with the exception of those in elay ironstones from Gilkerson’s
Ford, were obtained from roof shales, which are regarded by the geologists
of the State as overlying the same seam of coal, viz, the Jordan coal. The
horizon of the clay ironstones is only about 40 or 45 feet higher.

In some of the broader or deeper marginal basins in the region of
Henry County a lower thin coal lies from 12 to 15 feet below the Jordan
coal.  This coal is exceedingly variable both in quantity and in quality,
being sometimes 4 feet thick and of good quality, or full of pyrites and
shale, while at other times it is entirely wanting. From pyritiferous con-
cretions in the black shale over this coal at Cheatham's mine, near Clinton,
Dr. Britts obtained a number of invertebrate fossils, which have been
determined by Prof. Charles Schuchert, Curator of Paleontology in the
United States National Museum, as follows :

Lintolivm avicwlatum (Swallow),  Productus nebraskaensis Owen,

Sehizodus curtus M, & W.1? Spirifer vockymontanus Marcon.
Machrocheilus sp. Reticularia perplexa (McChesney).
Lingula umbonata Cox, Dielasma bovidens (Morton).

Productus longispinus Sowerby,

L Op. eit., p. 17, text figs. 2, 3.
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Aviculopecten providens (Cox)? was also found in the plant shales over
the Jordan coal.  Spirorbis carbonaria is frequently present. Unfortunately
the faunas of the trans-Mississippian Coal Measures have not yvet been
studied sufficiently to invest these species, most of which are supposed to
have a wide vertical range in the Coal Measures, with any definite or avail-
able corrvelative value.

A number of insect fragments have heen found among the plant mate-
rial.  Several of these specimens have been deseribed by Professor Sendder!
as Paoromylacris elintoniana Seudder, Ktoblattina clinfoniana Scudder, and
Anthracoblatting americana Scudder. Two or thrée other fragments have
not yet been examined by a specialist in fossil insects.

The proximity of the lower coals from which the plant fossils were
obtained to the Ferruginous sandstone, or even to the eroded beds that
comprise the Mississippian floor of the Coal Measures, has already been
noted. The shore lines of the encroaching Carboniferous sea adapted
themselves to the erosional topography of the Mississippian land. The
thickness and regularity of the sediments in the bordering marshes or
lagoons seem to have varied with the depth and extent of the marginal
depressions, the lowest beds being most irregular  The Jordan coal, like
that beneath it, may be presumed to have been formed in these marginal
swamps. It lies in basin-like areas of varying size, some containing but a
few acres, others extending many miles. In general it is thickest and best
in the interior of the basins, where it lies lowest, while it thins toward the
rising margins of the embayments or swamps.  Yet, while it thins beyond
recognition, and can not be continuously traced. in many cases from one
embayment or estuary across to the next along the old shore line, it may
in the region of Henry County be usually recognized by the constancy of
its flora as well as the character of the coal. In PL I, from a photograph
of the stripping at Hobbs's mine, near Deepwater, the coal is seen to rise
and feather out on a rather steep slope of the Ferruginons sandstone,
At other points, presumably farther out toward the main basin, a consid-
erable body of shales and sandstones intervenes in the old embayments,
although the interval has not yet been observed to reach 100 feet at any
point in this part of the State, while landward the coal appears to have

!Bull. U. 8. Geol. S8urv., No. 124, 1895, pp. 53, 66, 129,
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essentially fringed directly against ‘the old continent. FEven the Ferrugi-
nous sandstone appears here and there to have been cither overlapped by
the coal or eroded prior to the deposition of the latter. Thus, as Dr. Britts
informs me, in artesian well No. 2, at Clinton, this sandstone was met at a
depth of 40 feet, and was found to be about 20 feet thick; but at well No.
1, about 1 mile distant, no sandstone was found, the cherty Mississippian
floor being reached at a depth of 50 feet.

Irom the foregoing stratigraphic references it appears (1) that the plant
colleetions from Henry Cmmty, which furnished by far the greater part of
the material herein considered, come from two horizons about 45 feet apart;
and (2) that these horizons may be separated from the old Mississippian
land surface by an observed thickness of nearly 100 feet of Mesocarbon-
iferous sediments in the direction of deeper water, or that they may, land-
ward, rest practically in direet eontact with the old shore line in that region.

It is possible that in that portion of the State farther southwest, as in
Barton County, in which the Lower Cloal Measures sections ean not defi-
nitely be correlated as to principal details with those of H enry County or
the counties farther north, beds of the Lower Coal Measures and Pottsville
series extending for some distance below the horizon of the Jordan coal may
come to light along the western flank of the Ozark uplift. Tt is certain that
the Pottsville is developed and is coal-bearing near Fayetteville in Wash-
ington County, Arkansas. But in the region of Henry County, at least, the
richly phytiferous roof shales of the Jordan coal mark the time when the
continental subsidence reached the vicinity of Clinton, and the abundant
and varied flora is of a date which approximately marks in this region the
close of the period intervening sinee the uplift of the Mississippian.

PALEONTOLOGIC METHODS EMPLOYED.

In the following notes and discussions it has seemed best to publish the
results of a eritical study and comparison, constituting essentially a revision
of many of the species originally deseribed from Missouri, as well as to
give more detailed deseriptions of or observations pertaining to other species.
The descriptions of the species are based entirely on material from Mis-
sourd, and it is hoped that they are generally given in sufficient detail to
enable geologists as well as paleontologists to recognize the various forms
in the field. In some instances the scope of species has been narrowed and
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the lines of specifie differentiation have heen drawn more closely than they
have usnally been drawn in American literature, for the reason that a

greater systematic refinement, if the types are unitorm and are satisfacto-

rily differentiated by the descriptions and illustrations, will better serve the
purposes of stratigraphic paleontology.

A small number of species recorded by Professor Lesquereux as occur-
ring in Henry County, Missouri, have not been found in the collections to
which T have had access. These will be specially enumerated at the close
of this report, although there is evidence that the record of several of
them is based on geographic errors. Certain others will be met under
different and sometimes unfamiliar names. A number of nomenelatural
changes have been made in conformity with the rules generally observed
by American zoologists or botanists.

The systematic arrangement, like that employed in previous publica-
tions, iy in part temporary. Many questions of the classification of com-
mon Paleozoic species are still under debate, pending the acquisition of
further knowledge of the internal structure, fructification, or geologic
history of the various types. In the synonymy the references are chiefly
confined to illustrated material. Effort has also been made to point out
other plants in America or Europe that are closely related to our species,
and to indicate the most important specific differences between them.



DESCRIPTIONS OF THE SPHECIES.

CRYPTOGAMS.
ALGAE.
Cf. ACETABULARI /R (D)
CONOSTICHUS Lesquerenx, 1876,
Seventh Rept. Geol, Surv. Indiana, 1875, 1. 142,

Stipe cylindrical, continuous; frond enlarging from the base upward
in the shape of a plate or of a cup, or inereasing by successive superimposed
layers or concentric laminae; top cup-shaped, concave.

The above diagnosis, given by Professor Lesquereux in the Coal
Flora,* while differing greatly from the original, published in 1876, is sub-
stantially the same as that contained in the last memoir® in which this
group of organisms was treated by that distinguished author. So far as T
know, no other writer has discussed the nature or affinities of the fossils in
the genus. When the genus was first established no further suggestion was
offered as to its systematic relation than its inclusion in the title “Fossil
marine plants.” In the Coal Flora, however, Lesquereux remarks that
“these organized bodies, whose reference to plants is questionable, have in
their mode of growth a relation to some marine Algze of our time, the
Acetabularie, which bear, on a continuous stipe, successive umbrella-shaped
fronds, the lower rendered solid by inerustation of ecaleareous matter” The
fossils, whose substance appears to have been equally dense throughout,
are further compared with Zonaria. Comparison is made with eertain
sponges, such as Capellia rugosa Goldf., Camerospongia fungiformis Goldf., and

I'Vol. i., 1880, p. 14.
*Principles of Paleozoic Botany: Thirteenth Rept. Geol. Snrv. Ind,, 1883, pt. 2, p. 34,

11
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Caeloptychium agaricoides Goldf.,, but the smooth surface and continuous axis
in. Conostichus are regarded by him as prohibiting any such association. In
the last publication to which reference is made above, Lesquercux appears
to have dismissed all doubt as to their vegetable nature, and we find that
the plants of this group are “distantly” related to the living Acetabularic.
The scanty material under my observation enables me to throw no light on
this interesting problem. It -may be remarked, however, that the super-
ficial aspect of the fossils is somewhat suggestive of sponges. The types of
the two following species were obtained from Vernon County, Missouri.

CoNOSTICHUS BROADHEADI Lx.

PL. 11, Figs. 1-5,

1879, Conostichus Broadheadi Lesquerenx, Coal Flora, Atlas, p. 1, pl. B, figs. 1, 2;
text, vol. 1 (1880}, p. 15.

Stipe short, eylindrieal, transversel v ribbed; frond semiglobular, cup-
shaped, concave inside, distinetly tricostate, and deeply wrinkled lengthwise
on the outside; substance thick,

The figures 1 and 2 in pl. B of the Coal Flora, from which the above
deseription iz taken, represent views of the same specimen, which is now
No. 250 of the Lacoe collection in the United States National Museum.
So carefully are the illustrations made that there is little to be brought out
by the photographic process. The strongly marked triradiate structure
with the three main equidistant ridges extending from the mammillate base
to the periphery of the cup is a somewhat conspicuous feature, as has heen
stated by Professor Lesquereux.  But in other specimens the ribs are nearly
equally prominent on all sides, and are provided with or interlarded with
undulate rugose branchlets, suggesting delicate and graceful sculpture on
the outer surface of the cup. One of these examples, from Arkansas, is
shown in PL II, Fig, 4. :

The type of fossil known as Conostichus Broadheadi appears to have
been quite widely distributed in the Carboniferous, where its general oceur-
rence in the Lower Coal Measures scems to bespeak for it a stratigraphie
“alue, though its more exact range is not known to me.

Locality—Near the base of the Coal Measures, about halfway between
Nevada and Fort Scott, Vernon County, Missouri. Nos. 250, 251, Lacoe
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collection U. 8. Nat. Mus. Also sent by Dr. Britts from Vernon County,
Missouri; U. S. Nat. Mus., 6035.

CONOSTICHUS PROLIFER Lx,
Pl, 11, Fig. 6.

1879. Uonostichus prolifer Lesquereux, Coal Flora, Atlas, p. 1, pl. B, fig. 3; text, vol. i
(1880}, p. 16. :

The specimen photographed in Pl II, Fig. 6, is the only example of
this curious form that has been found in the recent collections from Mis-
souri or in the other collections in the United States National Mugeum.
The type specimen is said to have come from this State. Although the
figure is somewhat suggestive of a concretionary formation, the specimen
may well be of the same nature as Conostichus Broadheadi, and, judging
from the external features, its structure is comparable to what would result
were several specimens of the latter species joined closely in longitudinal
SucCession.

Locality—About halfway between Nevada and Fort Scott, Vernon
County, Missouri. Shale near base of the Coal Measures. (Lesq.)

FUNGI.
PYRENOMYCETE. 4.
HYSTERITES Unger, 1841,

Chloris Protogaa, vol. i, p. 1.

To this genus, established by Unger to contain those fossil fungi
apparently most closely related to the living Hysteria, have been referred a
considerable number of species by various authors! Most of these species
are of Tertiary age, but several are from the Cretaceous, while one has
been reported by Nathorst from the Rhectic. It is interesting to learn that
the Rhetic fungus, like the most ancient species with which we have to do,
appears to have been parasitic on the leaves of Grymuosperms, Hysterites
Friesic Nath? having heen found on the foliage of Podozamites distans
(Presl) Fr. Br. '

! Bixteen species are enumerated by Meschinelli, 8ylloge Fungorum Fossilinm, Patavii, 1892.
# Nathorst, Bidrag till Sveriges Fossila Flora, Stockholm, 1876, p. 11, pl. i, figs. 1, 2.
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HysTERITES CORDAITIS GT. Ty,
I 4 R

1877. Hysterites Covdaitis Grand ’Bury, Fl, foss. carh. Loire, p. 10, pl. i, fig. 7.

1892, Hysterites Cordaitis Gr. 'Hy., Meschinelli, Sylloge Fung. Foss. (ex Saceardo:
Sylloges Fung., vol. x), p. 37.

1893. Hysterites Cordaitis Gr. 'Ey., Potonié, F1. Rothl. Thiiringen, p. 25, pl. i, fig. 5.

1898, Hysterites Cordaitis Gr. Ey.,, Meschinelli, Fung. Foss, Ieonogr., p. 47, pl. xv,
figs. 7, 9 (non fig. 10),

Coneceptacles numerous, somewhat massed or scattered upon the leaves
of Cordaites, on which their existence seems to depend; quite constant in
torm; usually elongated in the same direction as the leaf, and opening on
one face of the latter by a longitudinal vent of dehiscence, which makes
them resemble the Hysteric.

The above diagnosis, quoted from Grand "Eury’s descriptive remarks,
gives a general idea of the superficial aspect of this fungus, the anatomical
features of which are still unknown. As is shown in PL 111, Fig. 7e, the
perithecia in all our specimens are of the more or less elongated form
characteristic of the speeies, which, as Grand "Eury remarks, appears to be
peculiar to Cordaites.

The Missouri examples of the species, seen on the leaves of Cordaites
communis Lix., seem to agree well with the description and figures of the
original specimens from the basin of the Loire in France. In MALY cases
only the pit remains in the leaf substance, while in others the perithecia
are not yet opened. I have seen similar remains on leaves of Cordaites
from the anthracite regions of Pennsylvania. None of the remains which
I refer to this species are of the form seen in the perithecia shown by
Germar in his figure of Newropteris suberenulata The discussion by
Grand "Eury of this figure seems to have led Professor Meschinelli to the
erroneous reference to the latter species as the host of Hysterites Cordaitis.
It is possible that the round, oval, or oblong pits occmrring between the
nerves in some species of Newropleris, and described by several authors as
fern fructifications, may really represent a type of fungus inhabiting the
pinnules of Neuropteris, and perhaps related to Hysterites. The question of
the relationship of some of these to the living  Phyllachora, pertinently
suggested by the late Director Stur, is worthy of consideration.

Locality—Pitcher’s coal bank, U. 8. Nat. Mus., 5418.
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SPHAROPSIDEA.
EXOIPULITES Goeppert, 1836.

Systema Filicum Foss., p. 262,
ExcrpULITES CALLIPTERIDIS (Schimp,) Kidst.
PL IX, Tigs. 4, 4.

1869. Fxeipule Callipteridis Schimper, Traité, Atlas, p. 14, pl. xxii, figs. 6, T; text,
vol. 1, p. 142,

1869, Hacipule Callipteridis Weiss, Fl. jiingst. Steink. Rothl, Saar-Rh. Geb,, p. 19,

1879. Lesquerenx, Ooal Flora, Atlas, pl. xxxviii, fig. 2 (on Pseudopecop-
teris anceps).

1887, Hacipulites Callipteridis (Schimp.) Kidston, Foss. Fl. Radstock Ser., p. 339.

1892. Huelpulites Callipteridis (Schimp.) Kidst., Meschinelli, Syll. Fung. Foss., p. 52.

1898, Hrcipulites Uallipteridis (Schimp.) Kidst., Mesehinelli, Fung. Foss. Ieonogr., p. 75,
pl. xxi, figs. 10, 10a.

The puﬁutaniuus or dots deseribed and figured by Lesquereux' as
oceurring on the pinnules of Pseudopecopteris anceps Lix. have been corre-
lated by Kidston and Meschinelli with the Lixcipula Callipteridis found by
Schimper on the pinnules of Callipteris conferta. These minute fossils are
obscarely noticeable in portions of a specimen of Pseudopecopteris squamosa
(Lix.), PL IX, Fig. 4 (Pseudopecopteris anceps 1x.), from Missouri, though
they are not so clearly presented as is often the case in the material from
Cannelton, Penusylvania, where they appear as clearly interneural minute
pustules situated within the lamina, and giving to the unaided eye the
impression of very small dots scattered over the pinnule.

As Kidston remarks,” it is a matter of interest that this species should
be found in both Kurope and America on the same host, Sphenopteris neu-
ropteroides Boulay, on which Krcipulites Callipteridis has been found by
Kidston and Zeiller,® being recognized by those authors as identical with
Pseudopecopteris anceps Lix.

Locality—On a specimen of Pseudopecopteris squamosa from Pitcher’s
coal bank, sent for examination by Dr. J. IL Britts, of Clinton, Missouri.

' Coal Flora, vol. i, p. 207, pl. xxxviii, fig. 2.
? Foss, FIL Radstock Series, p. 339.
¥ Bull. Soc. géol. France, (3) vol. xii, p, 192,
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PTERIDOPHYTA.
FILICALES.

TRIPHYLLOPTERIDE A,
' EREMOPTERIS Schimper, 1869,
Traité pal. vég., Vol. I, p. 416,

In the American Paleozoic flora the genus Fremopteris was given a
broad interpretation by Professor Lesquereux,' so as to include a number of
species referred by other authors to Sphenopteris, Asplewites, and Rhacopteris.
It appears in a variety of forms at the base of the Mesocarboniferous, or
Carboniferous proper, and it seems in its broader application to be directly
allied to the Triphyllopterid group, which is characteristic of the base of
the Focarboniferous, and from which it seems to constitute a transition to
the Pseudopecopterid group, such as Ps. obfusiloba (Brongn.) Lx., through
Livemopteris Cheathami Lx, and other forms found in the Pottsville series.
The division of the genus with more delicately dissected pinnse appears
to lead through the E. missouriensis type to the Diplothmema furcatum
(Brongn.) Stur type. 1t is possible that the Missouri plants should be placed
i the latter genus as restrieted by Zeiller, with which they probably agree
as to the bifurcation of the frond. But the same character is, I believe,
present in the Triphyllopterid group; and the flabellate, bifid, or trifoliate
aspeet of our forms leads me to adopt the reference made by Lesquereux in
placing them in the genus that is closer to Lriphyllopteris Sehimyp.

EREMOPTERIS MISSOURIENSIS Lx,
Pl. V, Figs. 1-3; PL VL
1579, Eremopleris missouriensis Lesquerenx, Coal Flora, Atlas, p. 9, pl. liii, figs. 8,
Ba; text, vol. i (1880), p. 205.
1880, Sphenopteris (Lymenophyllites) splendens Lesquereux, Coal Flora, vol. i, p. 282
. (pars; non pl, 1vi, figs. 4, 5).
1884, Sphenopteris (Hymenoplyllites) spinosa Goepp., Lesquereux, Coal TFlora, vol. iii,
p. 880 (pars). Record in list.
1884. An Sphenopteris (Hymenophyllites) fureata Brongu., Lesquereux, Coal Flora, vol.
iil, p, 880 (pars)? Record in list.

Fronds lax, intricate, flexuous, once or twice dichotomous, tri- or
«quadripinnate; rvachis of the superior orders flexuous, sometimes subge-

! Coal Tlora, vol. i, 1880, p. 292 et seq.
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niculate, slender, flat or canaliculate above, round-terete beneath, lineate,
bordered on either side by a rugose-lineate lamina nearly equaling the axis
in width; primary pinne not very large, palmate above the very open-
angled dichotomies; secondary pinnee ovate, deltoid, or triangular, rather
dense, often slightly geniculate toward the base to suit the origin of the
tertiary pinnse; tertiary piunese alternate, open, the lower at a right angle
to the axis or slightly reflexed, the basal ones shorter, close, often slightly
overlapping, often flexuous, linear-triangular, acute; pinnules or inferior
divisions open near the base, oblique farther up, sometimes a little distant,
but generally close or partly overlapping, alternate, variable in size, more
or less broadly ovate or triangular, the basal ones palmate, more or less
deeply cut in subdivisions or lobes, decurrently alate; lobes or ultimate
divisions linear, obeuneate or somewhat narrowl y obovate, decurrent,
obtusely pointed, obtuse, often truncate-emarginate or shallowly bifid at
the apex; nervation thin, often obscured; primary nerve decurrent, fork-
ing near the base to supply each division, or again at the base of cach lobe,
a single nervil entering into and passing to the apex of each lobe or tooth;
lamina moderately thick, rugose, with fine, short bristles or very narrow
scales appressed parallel to the nervation.

This species, represented by a large suite of specimens, shows consid-
erable variation in the outlines of the ultimate pinnze or pinnules, according
to their position in the frond and the degree of their development. Some-
times the lower basal pinnules in the lower part of the frond present a
form resembling Sphenopteris spinosa, while those near the end of the upper
pinnze approach Sphenopleris furcata ; and, in fact, an examination of the
specimen on which the record’ of the oceurrence of the latter species in this
region appears to be based, shows clearly that it is a part of the marginal
portion of a frond of Eremopteris missouriensis. 1 have seen precisely the
same form on a rock in direct union with the normal form of the Missouri
species. Moreover, I am unable to find any distinetive characters by which
specimens from this region labeled Sphenopteris spinose Goepp. and Sphe-
nopteris splendens by Lesquercux can be even varietally separated from the
fine series of examples of Eremopteris missouriensis.

The original deseription and illustration of Eyemopteris MASSOUriensis,

| Coal Flora, vol. iii, p. 850, :
MON XXXVII—2
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prepared by Professor Lesquerenx from a small, badly broken specimen,
loaned to me through the courtesy of Dr. Britts, is necessarily insuf-
ficient: a careful inspection with a weak glass shows the outline, nervation,
and striated surface to be the same as those seen more clearly on the hetter-
preserved specimens, some of which came from the same bed as the
original. My comparisons have been further aided by reference to a num-
ber of other examples identified by Professor Lesquereux since the publi-
cation of the species, and loaned by Dr. Britts, as well as by reference to the
Lacoe collection.

The frond of Eremopteris missouriensis is tri pinnate, if not quadripinnate,
appearing bifurcated at the base, the pinnae long, flexuous, often slightly
geniculate, and tapering to an acute point. The lobes of the pinnules, as
seen in Pl V, Figs. 2, 8, are always blunt, usually rounded at the end, and
in very many cases have a sinus in a truncate-obcordate apex. The ulti-
mate pinne are more deeply divided and more symmetrical than repre-
sented in pl. liii, figs. 8, 8a, of the Coal Flora, while the nervation, like
that seen in many species of Diplothmema, consists of a single large flexuous
nerve passing into the pinnule and forking to permit a single nervil to pass
up into each lobe. :

The surface of the entire pinnule is striate with fine dark lines, appar-
ently composed of rows of short, closely appressed hairs or narrow hair-like
scales which are parallel to although entirely independent of the nervation,
as is strongly shown in slightly macerated specimens, or especially clearly
when the impression of the under surface of the limb is exposed. This
striation has been mistaken for and inaceurately represented as nervation in
the above-mentioned figure. Those specimens which I have seen from the
same locality, labeled Sphenopteris furcata and Sphenopleris splendens by
Professor Lesquercux, I have found to be indistinguishable by any character
from Eremopteris missouriensis. ‘

It is quite possible that Eremopleris missouriensis should be placed in
the genus Diplothmema, between which genus and Liremopteris it seems to
be intermediate. It would not be at all surprising if the mode of division
characteristic of Diplothmema were discovered in Lremopteris missouriensis.
The resemblance of our species to Diplothmema palmatum (Schimp.) Stur?

! Stur, Farne der Carbon-Flora, p. 810, pl. xxvii, fig. 3,



FERNS—TRIPHYLLOPTERIDE Al—EREMOPTERIS. 19

appears so great, at least superficially, as to cause one to question whether
there is more than a varietal distinetion between the two.

Our species is quite distinet from the smoother, more lax Sphenopteris
Jurcata, which has more acute, generally larger lobes, and which, with its
very closely related species, Sphenopteris Royi Lx., seems to be largely
confined to the “Conglomerate series” or Pottsville series. Sphenopteris
splendens Lix. and Sphenopteris spinosa Goepp. are very insufficiently repre-
sented in the collections from other localities. Consequently no attempt
will be made at this time to point out the differences between these species
and fremopteris missouriensis.

Localities—Pitcher's coal bank, U. 8. Nat. Mus.,, 5512, 5518, 5657,
5659, 5681, 5682; Hobbs's coal bank, U. 8. Nat. Mus., 5509, 5670; Owens's
coal bank, U. 8. Nat. Mus., 5514; Deepwater, U. S. Nat. Mus., 5510, 5511;
Henry County, Missouri, U. S, Nat. Mus., 5508, 5515.

EREMOPITERIS BILOBATA n. Sp.
PLIY; Pl V, Figs. 4-6.

Fronds apparently large, sinuous, quadripinnate; rachis broad, flexu-
ous, canaliculate above, raised heneath, consisting of a compact pithy (?)
portion, occeupying  one-third of the entire width, with broad, flattened
vascular borders; primary pinna alternate, open, spreading  somewhat
irregularly, tapering from near the base to the acute apex; secondary pinnae
nearly at right angles below, becoming more oblique above, alternate, cor-
responding to the bends in the rachis, slightly overlapping, ovate or oblong,
acute, terminating in a spiny prolongation of the rachis; secondary rachis
somewhat flexuous, sharply striate, hordered by a thick lamina from the
decurring pinnules or ultimate pinnz; pinnules alternate, more or less open,
close to one another, often slightly overlapping, decurrent, more or less con-
stricted at the base, uéually with very broad attachment, ovate-deltoid when
compound, becoming triangular or oblong-triangular and acute in passing
into piunze, truncate-lobate, or more or less deeply cut into broadly obeune-
ate, truneate lobes, the latter usually once or twice somewhat hilobate or
sub-bilobate, the lobes always broadly cuneate, truncate, emarginate, or sub-
bilobate, often thickened at the top, spreading in the process of develop-
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ment; lamina thick, with dull luster, covered, like the rachis, with clear,
sharp, irregular, fine intermittent strize, parallel in general to the nervation,
and apparently representing rows of closely appressed trichomes or scales;
nervation Pseudopecopteroid, though usually totally obscured in the coria-
ceous lamina, the nerves originating in a single decurrent bundle and
forking twice or more at a moderate angle, while arching to meet the
borders nearly at a right angle.

The material before me, while clearly representing a well-defined
species, does not exhibit the pinnation sufficiently completely to give an
entirely satisfactory diagnosis of the frond. The rachis, with broad, leath-
ery border, a portion of which, seen from heneath, is shown in Pl IV, is
strikingly similar to that seen in a remarkably fine slab of Mariopteris
nervose in the Lacoe colleetion, which affords very interesting evidence of
a lax or possibly a prostrate habit of growth for those ferns.

The most remarkable and constant character is the spreading, very
broadly cuneate, truncate lobe, dividing once or more according to an
unequally bilobate system, as seen in I igs. b, 6, PL V.

This mode of lobation is very nearl y like that of Eremopteris Cheat-
hami Lix.,* or Sphenopleris solida Lx.,* while the elongation of the rachis into
a blunt, spiny production in the process of pinmation is like that seen in the
group represented by Mariopteris (or ““ Pseudopecopleris™) muricata. - The
Sphenopteris solida of Lesquereux may at some future time be identified
with our species; for the specimen published in the Coal Flora was shown
80 erroneously, without uncovering the lobes of the pinnules or depicting
the rachial characters, that I am not wholly certain that my separation of
Eremopteris bilobata is really correct. The former should he re-illustrated.

The species seems, notwithstanding its Pseudopecopteroid characters,
to be properly included in the genus Eremopteris, although constituting one
of the several intermediate forms that, in my opinion, show the relation of
Pseudopecopleris to Triphyllopteris, through the Eremopteroid types.

Locality—Specimens sent by Dr. Britts, in 1892, as a special consign-
ment, from Owens’s coal bank; U. 8. Nat. Mus., 5659, 5699, 5700, 5701, 6036.

t Coal Flora, vol. i, p, 769, pl. c1, fig. 3,
* Op. cit., p. 770, pl. eiv, figs. 2-4. It may, indeed, well be asked whether all these do not helong
to the same genus.
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PSEUDOPECOPTERIS Lesquereux, 1880.

Coal I'lora, vol. i, p. 189.

Before introducing in the same classification the terms Mariopteris and
Psendopecopteris, concerning the application of which there seems to be
some contusion, I wish to explain briefly my interpretation of the scope
and relation of the groups originally and properly included under each
generic name.

It will he remembered that the genus Pscudopecopleris, as fivst proposed
by Lesquereux,' was so defined essentially as to contain that portion of
Star’s genus Diplothmema® comprising the species with Pecopteroid and
Neuropteroid pinnules. In another place® I have already referred to the
relations of the genus Mariopteris Zeiller,* which was founded on a still
more restrieted portion of Stur's genus. The original scope of the genus
Pseudopecopteris, as seen by the diagnosis” and figures, when compared with
the scope of the genus Mariopteris® which antedates it, shows that the two
genera are largely the same, the latter being entirely included in the
former, though the essential characters are not similarly defined. It is not
improbable that Professor Lesquereux, had he been aware of Professor
Zeiller's work, would have either adopted the latter’s classification or amended
the genus Mariopteris, extending it to include the Neuropteroid group of

1'Coal Flora, vol. i, 1880, p. 189,
2 Culm-Flora, vol. ii, 1877, pp. 226, 233.
3Bull, U. 8. Geol. Sury., No. 98, 1803, p, 46.
+Bull. Soe. géol. France, (3) vol. vii, 1878, p. 93. T foss, terr. honill, Fr., 1878, pl. clxvii,
fig. 5; text (1879). p. 63. Fl. foss. honill. Valenciennes, text (188%), p. 150,
54 Primary rachis forking near the base in divergiug hranches of equal size, or divaricate and
- dichotomous; branches polypinnate, ultimate divisions often forked; pinnules connate or separated
to the base, of various shape, oblong-olituse or ovate-lauceolate, oblique or in right angle, decurring
to the rachis and bordering it by a narrow wing; lateral veins oblique, generally forking once, the
lowest pair twice.” Conl Flora, vol. i, 1830, p. 189,
54Fronde composén de pennes (uadripartites, & sections bipinnées; le rachis primaire émit des
rameanx alternes, nus, qui se bifurquent sous un angle plus ou moins onvert en deux conrtes branches
symétriques, dont chacune se bifurque & son tour en deux pinnes hipinnées, la penne extérienre par
rapport & la bifurcation prineipale étant plus petite que celle qui se trouve du cote intérieur, Pinnules
plus ou moins rapprochées, tantot soudées les nnes aux autres, tantot libres e contractées & la base,
obligues et un peu décnrrentes sur le rachis, entizres ou divisées en lohes pen profonds. La pinnule
inférieure de chaque penne secondaire est habitnellement d'une forme un peu différente de celles qui
suivent, lobée au pinnatifide. Neryure médiane uctte, se prolongeant presque Jusquo’au gommet des
pinnules, déenrrente & la base sur le rachis; nervures secondaires tris-obligues, généralement dicho-
tomes, se divisant sous des angles aigus, naissant ponr la plupart de la nervure médiane, mais
quelyues-unes, i Ia hase, naissant directement du rachis. Fruetification inconnue.” Vég. foss. terr.
houill. Fr., p. 68, 1879,
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Sphenopterids; or he might have restricted the genus Pseudopecopteris to the
speeies which would remain in it at present after taking out those covered
by the characters of Mariopteris. Thus it appears that the chief difference—
a rather important one—in the original scope of the two genera was the
mclusion of the round pinnuled or N europteroid Sphenopterids in Lesque-
reux’s genus. The inclusion in Psewdopecopteris of certain Pecopteroid
species, on account of a supposed method of division in their fronds, is a
subordinate feature and need not he considered at present.

In my report on the plants from the Carboniferous outliers,’ I have
veferred Pseudopecopteris mazoniana Lx. to the genus 7, ariopteris on account
of its apparent affinities with the muricata group. Although after an
examination of the figured specimens from Magzon Creek, Illinois, T
am inclined to believe that not all the examples identified by Lesquereux
as Pseudopecopleris mazoniana belong in reality to the same species, it
still seems to me probable that some of the types of that species, which
was given first place in the genus Pseudopecopteris by its author, belong
properly to the muricata group. This group, as Zeiller remarks, is very
homogencous, being composed of quadripartite fronds of the Diplothmema
with Pecopteroid pinnules, the well-developed lamina being entire or
slightly lobed or denticulate. N aturally in a classification depending largely
on the mode of the basal division of the fronds it is often impossible to
determine definitely as to this character; and the grouping in such cases is
dependent on the features and analogy of the other parts. Thus there
seems little doubt of the unity of Ps. nervosq (Brongn.) Lx., Ps. muricata
(Schloth.) Lx., Ps. latifolia (L. & H.) Lx., Odontopteris sphenopteroides 1.x., and
Ps. acuta (Brongn.) Lix. within the same group; and in most of these species
the quadripartite character of the frond has been observed, showing their
identity with the genus Mariopteris Zeill. T have seen the same mode of
division in Ps. N, cwberryi Lx., and it scems probable that it will also be
found to exist in Ps. cordato-ovata (Weiss) Lx. and Ps, Sillimanni (Brongn.)
Lx,, while several of the forms still included by Zeiller in the genus
Diplothmema bear signs of a generic relation to Mariopteris muricata
(Schloth.) Zeill.

In my former remarks on the subject T was disposed to consider the
greater portion of the species in Pseudopecoplteris as having the essential

! Bull. U, 8. Geol. Surv., No, 98, 1893, p, 46,




FERNS—RESTRICTION OF GENUS PSEUDOPECOPTERIS. 23

frond divisions of Mariopteris, thus leaving no good reason for the con-
tinnance of the former genus. So far as I am aware, however, this mode
of division has not vet been seen in the group represented by Pseudopecop-
teris obtusiloba or Ps. anceps Lix. (Sphenopteris newropteroides Boulay), which
is still included by most European authors in the genus Sphenopteris,
although it is generally recognized as distinet from the true Sphenopterids.
This group is one of considerable solidarity, the line of demarcation
between it and the other species of Sphenopteris being fully as distinet as
that between many of the familiar genera resting on the superficial, char-
acters of the sterile fronds in the Carboniferous flora. For this reason,
which was largely the cause of its inelusion by Lesquereux in the genus
Pseudopecopteris, I would, after removing those species which conform to
the older genus Mariopteris, propose to restrict the genus Pseudopecopleris
to the very natural group of large-round-pinnuled species® typically repre-
sented by the Sphenopteris obtusiloba of Brongniart.

Although these generic divisions are artificial, and the species now
associated i1t a genus may eventually be found to belong to entirely differ-
ent orders, I believe that the interests of the study of the Carboniferous
flora will be promoted by the maintenance of the genera Mariopteris and
Pseudopecopteris, as above restricted, Diplothmema being reserved for the
group of dissected forms, of which D. Jurcatum (Brongn.) Stur is a typical
example. In this classification Mariopteris Zeill. includes the Pecopteroid
or Alethopteroid forms, in which the primary pinnze are divided by a double
dichotomy into four divisions of equal rank, while Pseudopecopteris may
comprise the round-lobed or round-pinnuled® species of the type of Sphe-
nopteris obtusiloba Brongn. The fronds of this type, to which among others
1 would refer S. Schillingsii Andrd, S. solida Lx., and S. newropleroides Boulay,
are perhaps dichotomous in the lower part, though a quadripartite habit
has not, I believe, been ohserved.

!The relations of several species, like Ps. Sheaferi Lix., placed in the section “Gleichenites”
by Lesquereux, bat the relation of which to the obfusiloba group seems very distant, if observable,
can best be treated in a revision in detfail of the material included in the genus Pseudopecopieris.

¢ Section ¢ Neuropteroides” of Brongniart, in part.
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PSEUDOPECOPTERIR OBTUSILOBA (Brongn.) Lx.
PL VII, Figs. 1-3; P1. VIII,

Sphenopteris obtusiloba Brongniart, Hist. vég. foss., p. 201, pl. liii, fig. 2.*

Sphenopieris obtusiloba Brongun., Sauvenr, Viég. foss. terr. houill. Belg., pl. xv,
fig. 2.

Sphenopteris obtusiloba, Brongu., Newberry, Ann, Sei., Cleveland, vol., i, 9, p. 106.

Sphenopteris obtusiloba Brongn,, Ettingshaunsen, Steinkohlen-F1. Radnitz, p. 37,
pl. xxi, fig. 2,

Splenopteris obtusiloba Brongn,., Lesquereux, Rept. Geol. Sury. Arkansas., vol. ii,
Pp- 315, '

Sphenopteris obtusilobe Brongn., H. . Wood, Proc. Acad. Nat. Sei. Phila.. vol.
xii, p. 440,

Sphenopteris obtusiloba Bron gn., O. Feistmantel, Verst. bihm, Kohlen-Abl,, vol. iy
pL i, fig. 9.

Sphenopteris obtusiloba Brongn., Ferd. Roemer, Leth. Geogn., Pal., Atlas, pl. L.
figs. 1a, 1b; text (1880}, p. 169. :

Sphenopteris obtusiloba Brongn., Zeiller, Vég, foss. terr, houill., Atlas, pl. elxiii,
figs. 1, 2; text (1879), p. 39,

Sphenopteris obtusiloba Brongn., Schimper, in Zittel: Tandb. Pal., vol. ii, p. 108,
e T

Sphenopteris obtusiloba Brongn.,Weiss, Ausd. FI. d. Steinkohl., pl. xi, fi 8,67, 67a.

Sphenopteris obtusiloba Brongn., Renault, Conrs bot. foss., vol. iii, p. 190, pl.
xxxiii, figs. 5, 6.

Sphenopteris obtusiloba Brongn., Zeiller, Fl. foss. houill. Valenciennes, Atlas,
figs. 1, pl. iii, 1a, 2, 2a; pl.iv, fig. 1; text (1888), p. 65,

Sphenopteris oblusiloba Brongn., Potonié, Lehrb. d. Pflanzenpal., p. 137, fig. 131.

Sphenopteris irvequiaris Sternberg, Versnch, vol. ii, fase. 5-6, p. 63, pl. xvii, fig. 4;
fase. 7 w. 8, p. 132,

An Sphenopteris irvegularis Sternb,, Geinitz, Verst. Steink. Sachsen, p. 14, pl,
xxiii, figs. 24 (exel. syn.)?

Sphenopteris irveqularis Sternb., F. A. Roemer, Palwontographica, vol. ix, p. 24,
pl. iv, fig. 5.

Sphenopterisirregularis Sternb., Andri, Vorweltl. P, Steink., p. 26, pl. viii, pl.ix,
fig. 1.

Sphenopteris irreqularis Sterub., von Roehl, Foss, T1. Steinl, Westphalens, p. 56,
pl-xvi, fig. 2 (2); pl. xxxi, figs. 5, 6.

Cheilanthites obtusilobus (Brongn.) Goeppert, Systema, p. 246,

Cheilanthites irreqularis (Sternh.) Goeppert, Systema, p. 247,

Sphenopteris latifolia Lindley and Hutton, Fossil Flora, vol. iii, pl. elxxviii.

Sphenopteris trifoliolata (Artis?) Brongn., Sauveur, Vég. foss. terr. houill, Belg.,
pl. xix, fig. 2; pl. xxi.

Sphenopteris trifoliolata (Artis?), von Roehl, Foss. Fl. Steink. Westphalens, p. 65,
pl. xvi, fig. 3 (exel. SyIL).

Sphenopteris (Aneimivides) obtusiloha, Brougn., Schimper, Traité, vol. i, p. 399,
Pl xxx, fig. 1,
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1869. Sphenopteris (Gymnogrammides) irvegularis Sternb., Schimper, Traité, vol. i,
p- 373, '

1877. Diplothmema obtusilobum (Brongn.) Stur, Oulm-Flora, vol. ii, p. 124 (230).

1885, Diplothmema obtusilobum (Brongn.) Stur, arne d. Carbon-F1., pp. 296, 354, pl.
xxv, figs. 8a—c¢; pl. xxvb, fig. 1.

1888. Diplothmema obtusilobwm (Brongn.) Stur, Toula, Die Steinkohlen, p. 187, pl. i,
figs. 7, 8.

1877. Diplothmema irregulare (Sternb.) Stur, Culm-Flora, vol. ii, p. 124 (230).

1885, Diplothmema irregulare (Sternb.) Stur, Farne d. Carbon-Flora, p. 296.

1879. Pseudopecopteris irregularis (Sternb.) Lesquereux, Coal Flora, Atlas, p. 8, Pl lii,
figs, 1-3 (81); text, vol. i (1880}, p. 211.

1884. Pseudopecopteris obtusiloba (Brongn.) Lesquereux, Coal Flora, vol. iii, p. 755.

1880, Psendopecopteris obtusiloba (Brongn.) Lix., Lesley, Diet. Foss. Pennsylvania, vol.
ii, p. 803, text fig.

1893. Sphenopteris (Pseudopecopteris) obtusiloba Brongn., D. White, Bull. U. 8. Geol.
Surv., No. 98, p. 2.

Fronds tripinnate or quadripinnate below; rachis strong, flat, naked,
striated, slightly undulate below, becoming more flexuous toward the tip;
primary pinne broad, lanceolate, acute, pinnatifid to near the extreme apex;
secondary pinna at right angles below, becoming oblique above, alternate,
distant, contiguous or slightly imbricated, linear-lanceolate, acute, straight
or curved, those in the middle and lower portions of the primary pinne
provided with pinne of the thivd order, those above bearing reduced ter-
fiary pinnge or pinnatifid pinnules, those still nearer the top being provided
with large, broad, rather triangular-ovate pinnules, divided into 3 to 5 more
or less deeply separated, round-obtuse lobes; secondary and tertiary rachises
narrow, more or less distinetly flexuous to correspond to the insertion of the
pinnge or pinnules, but sometimes appearing nearly straight, suleate above,
rounded on the lower side, finely and evenly striate, bordered by narrow
laminge; tertiary pinnee distinet, alternate, usually close, sometimes distant,
or even overlapping, the lower ones at a right angle to the secondary rachis,
the upper somewhat oblique, 12-22 mm. long, 5~12 mm. wide, more or less
acutely pointed, provided with 2 to 5 pairs of alternate, sessile, or broad-
pedicellate, half-round, ovate, or reniform and dilated, usually more or less
distinetly trilobate pinnules, generally close or slightly imbricated, those in
the lower part of the frond more distant, slightly decurrent; surface of the
pinnules coriaceous, curved backward somewhat near the border, and
marked between and parallel to the nerves with close, minute strize; mar-
oins apparently thickened and traversed on the upper side by a narrow
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furrow or gutter; pinnules of the upper secondary pinnse broad, more or
less deeply dissected into 3, sometimes 4, broad, rounded or truncate-
rounded, or obovate lobes, the lowest pair of the pimnules of the pinna
mﬂma]matcly divided into 4 to 6 lobes, one or more of the divisions
sometimes elongated, those pinnules toward the top of the pinnse becoming
less distinetly lobed and approaching the proportions of those borne on the
tertiary pinnge; primary nerves originating at a narrow angle and curving
outward, dichotomizing, the secondary nerves forking and curving, indistinet,
to the border; fructification unknown.

The excellent suite of specimens from Missouri representing Sphenopteris
obtusiloba Brongn. has already been deseribed somewhat fully.! The lines
of the differentiation of this species from Sphenopteris trifoliolate Artis are
still uncertain, although it is quite well recognized that more than one species
is included under the two names,

The examination of the originals of the Y’Sfmclopecopierés irregularis
(Sternb.) Lx. figured? from the same locality as some of the specimens
before me, and a comparison of these with material from the same place,
published later by Lesquereux® ag Pseudopecopteris obtusiloba (Brongn.),
show that, so far as the specimens from Missouri are concerned, the only
difference between the few exam ples identified by that author is that of size.
The more complete representation shows every eradation from the small
fragments such as that figured as Ps. irvegularis in the Coal Flora, or Fig. 1,
PL VII, and the average proportions, there being no specific distinetion
between them. The specimens illustrated on P VII, Figs. 2, 3, and
P1. VIII, show well the general aspeet of fragments from the various parts
of the primary. pinne. . Many of the trilobate pinnules of the form seen in
the upper part of PL VI I, Fig. 3, enlarged in Pl IX, F ig. 5, somewhat
resemble the Pseudopecopteris anceps 1x.*

The collection of specimens from other American localities identified
as Pseudopecopteris obtusiloba seems to show several phases of this species,
one or more of which may deserve at least varietal distinetion, while it ig
. possible that the true Sphenopteris trifoliolate of Artis is also present.

' Bull. U. 8. Geol. Snrv., No. 95, 1893, p. 3.

* Lesquereux, Coal Flora, vol. i, p. 212, pl. lii, figs. 1, 2,

#0p. eit,, vol, iti, p. 758.

* Pseudopecopieris squamosa (Lx.) has priority over Ps. anceps, which is identified by Zeiller and
Kidston as Splenopleris newropleroides (Bonlay ) Zeill. '
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Localities—Pitcher's coal bank, U. 8. Nat. Mus,, 5440, 5441, 5624,
5625, 56217, 5628, 5629, 5635, 5716, 57117, 5718; Henry County, U. 8. Nat.
Mus., 5438. Hobbs's coal bauk, U. 8. Nat. Mus,, 5439.

PSEUDOPECOPTERIS SQUAMOSA Lx. sp.
Pl. IX, Fig. 4.

1854. Sphenopteris squamosa Lesquereux, Bost., Journ. N. ., vol. vi, No, 4, p. 420,

1858. Sphenopteris squamosa Lesquereux, Geol. Pennsylvania, vol. ii, p. 862, pL. x,
fig. 3.

1876. Pecopteris newropteroides Boulay (non Kutorga), Terr, houill. n. d. Fr., p. 32,
pl. ii, figs. 6, 60,

1879. Pseudopecopteris anceps Lesquerenx, Coal Flora, Atlas, p. 7, pl. xxxviii, figs. 1-4;
text, vol. 1 (1880), p. 207 (cum syn.). _

1889. Pseudopecopteris anceps Lix,, Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 796,
text-figs,

1883. Sphenopteris nevropteroides (Boul.) Zeiller, Ann, Sei, Nat., (6) bot., vol. xvi,
p- 186.

1886. Sphenopteris nevropteroides (Boul.) Zeiller, Fl. foss. houill. Valenciennes, Atlas,
pl. ii, figs. 1, 1a, 2, 2¢; text (1888), p. 349.

1887. Sphenopteris neuropteroides(Boul.) Zeill., Kidston, Foss. F1. Radstock Ser., p. 349.

1897. Pseudopecopteris squamosa (Lix.) D. White, Bull. Geol. Soc. Amer., vol. viii,
p- 291.

1899. Pseudopecopteris squamose (Lx.) D. White, 19th Aan. Rept. U. 8. Geol. Surv., 3,
p. 474.

“Frond compound, multifid, dichotomous or quadripinnate; primary
rachis broad; pinnz of the third order, oblique, distant, rigid or flexuons;
ultimate pinnse short, inclined upward, lanceolate or oblong, obtuse, pin-
nately lobed; pinnules short, round, ovate or subquadrate, connate at the
base, the lower generally free, the upper joined to the middle; upper pinnee
simple, undulate by the gradual cohesion of the lobes; veins forking twice,
curving to the borders, all derived from a thin midrib of the same size as
the veins.”

Although this species, familiar to paleontologists as Pseudopecopteris
anceps, is not rare in the Coal Measures of Pennsylvania, where it is obtained
from many loealities, it is only vecently that it has been collected west of
the Mississippi River. Even now it is, so far as I know, represented only
by the specimen illustrated, P1. IX, Fig. 4, which was loaned to the United
States Greological Survey by Dr. Britts. Owing, therefore, to the paucity of
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material from Missouri, the above deseription is that given by Professor
Lesquereux under Pseudopecopteris anceps in the Coal F lora. The Missouri
plant appears to differ from the type only by a slightly closer arrangement
of the nerves.

The identity of Sphenopteris squamosa Lx. and Pseudopecopteris anceps 1 X5
signified by the inseription of the former as a synonym preceding the deserip-
tion, is evident from a comparison of the figure of Sphenopteris squamosa given
in the G&-eology of Pe]msylvania.l with the fine series, iucluding the types
from Cannelton, Pennsylvania., now resting in the Lacoe collection. The
equivalence of Pseudopecopteris anceps Lix. with the Pecopteris newropteroides
of Boulay, first recognized by Zeiller, was goon afterwards corroborated by
Kidston,? after a comparison of the European material with specimens from
Pennsylvania. Those specimens which I have seen from the Radstock coal
field or the Department of Pas-de-Calais, seem to represent a form with
smaller pinmules than those in owr common type, although there appears to
be no important difference hetween them. It is probable that the few frag-
ments in our collections may be below the average in respect to size of the
pinnules.

That Pseudopecopteris Squamosg, as a whole, was very large is shown
by many fine fragments of fronds found near Pittston, Pennsylvania, in one
of which (No. 3431 of the Lacoe collection) we find a segment of a rachis
15 mm. wide, giving off two opposite branches, each nearly 10 mm. in
width. T do not, however, remember noticing dichotomous fronds con-
forming to the description, the general habit being a pinnate branching like
that shown in pl. xxxviii of the Coal Flora,

The punctation seen frequently on the surface of the pinnules of this
species, as illustrated in fig. 2 of the Coal Flora, and which is obscurely
observable with the aid of a lens in the Missouri specimen, has been iden-
fified by Kidston® and Meschinelli* with the Lrxcipulites Callipteridis (Schimp.)
Kidst. These dots, which generally show as small pustules, are distinctly
interneural, and are strongly suggestive of glands.  They are possibly
comparable to the cavities ocoupied by ovoid granules found by Renault® in
Alethopteris aguilina.

'"Vol. ii, 1858, p. 862, pl. x, fig. 3.

*Foss. T'l. Radstoel Ser. ; Trans, Roy. Soe. Edinh., vol. xxxiii, 1887, p. 349.
4 Loe, ¢it., p. 339,

*8ylloge Fungorum Fossilinm, 1892, p. 52,

* Conrs. bot, foss., vol, iii, 1883, pl. xxvii, fig, 10.



FERNS—TRIPHYLLOPTERIDEE—PSEUDOPECOPTERIS. 29

Pseudopecopteris squamosa may readily be distinguished from Pseudo-
pecopteris obtusiloba by the more regular, compact, oblique pinnules, which
are much less constricted at the base, the texture being thinner and not so
leathery, and the rugosity, irregularly striate in the direetion of the nerves,
while the thin and rather close nerves of the former may be observed with-
out the aid of a glass in most of the specimens.

Locality—From Pitcher’s coal bank. Specimen in the cabinet of Dr.
J. H. Britts, Clinton, Missouri.

PSEUDOPECOPTERIS Sp.
Pl VII, Figs. 4, 5.

The peculiar specimens figured are the largest of the very few
fragments of thig plant I have seen among the hundreds of fossils from
Owens's bank, Henry County, Missouri. The larger fragment appears to
represent the upper portion of a lateral secondary pinna. The rachis is
strong, suleate, and apparently obscurely alate. The lateral pinnwe are
alternate or subalternate, straight, rigid, with a rather strong percurrent,
narrowly winged rachis, which is produced as a spine. The pinnules are
close, generally slightly overlapping, 3 to 5-lobate below, passing into pinnz,
ovate, round, reniform, or obovate above, attached by a very broad subpedicel
to the decurrent lamina along the rachis. The limb, which is very thick
and coriaceous, is covered by rough strie or rows of scales or closely
appressed hairs radiating in a system parallel to the nervation, which is
too much obscured for definite discernment. The other fragment, while
conforming with the characters of the specimen just described, is specially
notable on account of the well-developed terminal spine.

Although the fragments apparently belong to a hitherto undescribed
species, 1 hesitate to so designate them on account of lack of sufficient
material. The more distinctive characteristics of the plant are the very
small size of the pinnules, the broad footstalks of the latter, the rounded or
semitruncate lobes and pinnules, which are frequently reniform, and the
thick, scaly surface. The fragment clearly belongs to the Pseudopecopteris
obtusiloba group, and is perhaps nearver to Ps. trifoliolata or Ps. nummularia
than to any other known species. The speeimens in hand are much more
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delicate than those figured by Artis, Andrii,! or Stur® and seem to differ from
both by their broad pedicels and percurrent rachises.
Locality—Owens’s coal bank, U, S. Nat. Mus., 5618, 5667.

MARIOPTERIS Zeiller, 1878.

1877. Diplothmema Stur, Culm-Flora, vol. ii, p. 226 (pars).

1878. Mariopteris Zeiller, Bull. Soe. géol. Fr., (3) vol. viii, p. 93,

1879, Pseudopecopteris Lesquereux, Coal Flora, Atlas, p. 6; text, vol. i (1880), p. 190
(pars).

MARIOPTERIS cf. NERVOSA (Brongn.) Zeill.

1832 or 1833. Pecopteris mervosa Brougniart, Hist. vég. foss., p. 297, pl. xeiv, pl. xev,
figs. 1, 2.

1836. Alethopteris nervosa (Brongn.) Goeppert, Systema, p. 312.

1877. Diplothmema nervosum (Brongn.) Stur, Culm-Flora, vol. ii, p. 230,

1378. Mariopteris nervosa (Brongn.) Zeiller, Vig. foss. terr. houill, Fr., pl. elxvii, figs.
1-4; text (1879), p. 69.

1879. Pseudopecopteris nervosa (Brongn.) Lesquereux, Coal Flora, Atlas, p. 6, pl
xxxiv, figs. 1, 2 (non 3%); text, vol. i (1880), p. 197.

The rather comprehensive species, Mariopteris nervosa (Brongn.) Zeill,,
seems to be represented by a single fragment from the vicinity of Clinton.
This fragment has a close resemblance to specimens of M. nervosa figured by
Sauveur,’ Zeiller,* and Stur,” or the figures given by the last-named author®
as Diplothmema muricatum (Schloth.) Stur. The specimen from Missouri
differs from the common American form, which has very broad, triangular
leaves, by the somewhat ovate shape of the latter, which are constricted at
the base and turned slightly upward at the point.

On account of the many transitional and polymorphous phases
observed in and between M. nervosa and M. muricata, Professor Zeiller
and several others of the most distinguished paleobotanists agree to include
all these forms under the latter name. Our American material, however,
appears to show a much greater diversity of forms than the European, the
extremes being much farther apart, while the stratigraphic series covered by
the group is well marked by the difference between the older and the younger

! Sphenopteris nummularia, Vorweltl. PA., p. 35, pl. xi.
= Diplothmema trifoliolatum (Arf.) Stur, Farne d. Carbon-FL, p. 349, pl. xix, Ags. 1-4,
* Vég. toss. terr. hounill. Belg., pl. xliv, fig. 1.

+ ¥ég, foss, terr. honill. Fr., pl. clxvii, fig. 2.

? Parne d. Carbon-Fl., pl. xxiv, fig. 2,

" Stur, op. cit., p. 393, pl. xxii, figs. 3-5.
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forms; thus M. muricate is very lighly differentiated in, and is confined
almost exclusively to, the Pottsville series, while M. nervosa is character-
istic of the Alleghany series, seldom being found within, and near the top,
of the Pottsville series. The relations of the muricata and nervosa types
have been more tully discussed by the writer in the report on the fossil
plants from the MeAlester, Indian Territory, coal field.! '

The form in hand is not to be confused with the one that I have com-
parved with M. muricata. The latter is most intimately related to a form
from the upper part of the Pottsville series.

Locality—Henry County, Missouri. Received from Dr. J. IL Britts,
Clinton, Missouri. Precise locality unknown. U. 8. Nat. Mus., 5459

MARTOPTERIS SPHENOPTEROIDES (Lx.) Zeill.
PLIX, Figs; 1,2; PL X,

1879. Odontopteris sphenopteroides Lesquereux, Coal Flora, Atlas, p. 4, pl. xxi. figs. 3,
4; text, vol. i (1880), p. 139.
1851, Alethopteris mervosa (Brongn.) Goepp., Achepohl, Niederrh.-Westfiil. Sieink.,
p. 42 (pl. xi, fig, 167)
1583, Sphenopteris nobilis Achepohl, Niederrh.-Westfiil. Steink., Ergiinzungsbl., iii,
fig. 5.
1886, Mariopteris sphenopteroides (Lix.) Zeiller, F1. foss. houill. Valenciennes, Atlas, pl.
xix, figs. 3, 4; text (1888), p. 171.

Fronds quadripinnate, dichotomous, spreading, with a somewhat flexu-
ous rachis; secondary (?) pinhee alternate, oblong-triangular, acute; tertiary
(‘?) pinnge alternate, open, triangular-lanceolate, T:.Lpering to an acute point or
spine; rachis flexuous to correspond to the pinnation, canaliculate above,
terete beneath, finely obscurely striate, with a narrow border; ultimate
pinne open, nearly at right angles below, more oblique above, close, gen-
erally slightly overlapping, alternate, oblong-lanceolate, rather acute,
usually terminating in a short spine: pinnules alternate, more or less open,
generally touching when fully developed, or even -overlapping a little,
ovate-deltoid, somewhat constricted at the base, more or less deeply divided
into lobes or teeth, decurrent to horder the usnally slightly flexuous rachis,
the lower pair on cach pinna polymorphous and compound, especially the
proximal one, whicly, in the lower pinnge, is onee or twice divided in the man-
ner characteristic of the genus; lobes or teeth deltoid, obtuse, inclined

tAnn. Reptl. U. 8. Geol. fury., vol. xix, pt. 3, p. 475.
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upward, broader, more deeply dissected in the lower part of the pinnules
and higher in the larger pinnules, varying much according to the develop-
ment of the pinnule, becoming narrower, closer, and more spinous toward
the tip, where they often resemble short claws, the terminal one being
usually finally developed as a spinous process; limh not very thick, rather
coriaceous, arched upward between the nerves, and very finely striate in
the direction of the nervation, probably by rows of minute hair-like scales;
nervation coarse, rather distant, slightly depressed above, elear and in relief
beneath, originating at a single point on the rachis, curving rapidly outward,
and forking, often three or four times, rather openly, before reaching the hor-
ders, where they are slightly turned upward in entering the lobes or teeth.

In the course of my examinations of the Paleozeic plant types in the
Hlinois State Museum of Natural History and of the Missouri specimens
from the Lesquereux collection, now part of the Lacoe collection, I had
opportunities to examine the type specimens from both the Missouri and
the Illinois localities and to verify their specific identity, together with a
fine series of examples from the Missouri locality. This comparison has
convinced me that the apparently anomalous nervation of the pinnules in
figs. 3 and 4 of Odontopteris sphenopteroides on pl. xxi of the Coal Flora,
which are otherwise Sphenopteroid, is due entirely to imperfect drawing, the
actual nervation being more truthfully represented in the detail, fig. 3a, of
the same plate, which is obviously not Odontopteroid. Additional material,
labeled perhaps at the time of deseription or soon after the publication of the
species, shows still more clearly the Mariopterid outlines and teeth, often
developed into claws or blunt subspines, the terminal, especially in the larger
pinnules and pinnge, passing into nearly naked prolongations of the main
nerye or rachis. Thus, in pinnation, flexuosity, outlines, marginal wing,
lamina, and nervation, the species is plainly Sphenopteroid, of the group
included by Professor Lesquereux in Pseudopecopteris or by Zeiller in Mari-
opteris. In the younger pinnules the apex is somewhat obtuse-truncate and
cut into narrow and less blunt teeth.

In the mode of development of its pinnules, nervation, and limb,
Mariopteris sphenopteroides suggests a dentate modification of Mariopteris
nervosa (Brongn.) Zeill,, or M. latifolia (Brongn.) Zeill'! My own studies

"See Marigpteris muricata (Schloth.) Zeill,, F1, foss. houill. Valenciennes, pl. xx, figs. 2, 3, 43
M. acuta (Brongu.) Zeill., loe. eit., pl, xviii, fig. 2. Also see Stur, Farne d. Carbon-Fl., Diplothmena
pilosum Stur, pl. xxxiv, fig, 2.
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of the sm‘a;tigm] jhic changes of the flovas in the Coal Measures system of
the central portion of the Appalachian trough lead me to conclude that ML
sphenopteroides i closer to M. nervosa than to any other species, both forms,
between which there are intermediate stages, having been developed from
a pn}ynu_n'phous earlier stock generally referved to Mariopteris muricata
(restricted) ov Pseudopecopleris muricate as determined by Lesquerenx.

The illustrations of M. sphenopteroides given by Zeiller in his heautitul
work on the Fiora of the Valenciennes Basin® appear to me as somewhat
doubttully referable to this species, being in some respeets closer to the
form commounly identified in the United States as Psendopecopleris nervosa
(Brongn.) Lx.  From his figures and detailed drawings i would seem that
the pinnge are more obtusely pointed, instead of being spinous, the pinnules
being emarginate or crenulate, not deeply dentate or dentate-spinouns, and
the nerves less distant, coarse, or irregular than in the American form. The
characteristic facies of the pinna of the latter, and even the nervation,
which is relatively more distant and irregular than in M. wervosa, or stronger
than i M. latifolic or M. aeuta, ave shown in the photographs, PL. X, or the
enlargement, P 1X, Fig. la.

Mariopleris sphenopteroides has been found in the western coal region
of Arvkansas and in the Lower Productive Cioal Measures (XTIT) at Mazon .

‘reek, IMlinois, and near Coalburg, West Virginia; and it thus far seems to
be characteristic of a limited zone near the base of the Lower Coal Meas-
ures, or Alleghany series.

Localities—Frequent at Owens’s coal bank, 1. 8. Nat. Mus, 5532,
5707-5711; also at Gilkerson’s Ford, U. 8. Nat. Mus, 5333; Pitcher’s coal
bank, U. S. Nat. Mus., 5584 (¥).

MARIOPTERIS, sp.
Pl, IX, Fig. 3.

A few small fragments found among the collections represent a phase
of a new species generally limited to the upper part of the Potisville series
in the American Coal Measures. This form, being exceedingly rave in the
Alleghany series of Missouri, is not present in sufficient material from this

I KL foss. hasin houill. Valenciennes, Atlas, 1886, pl. xix, figs. 8,45 text (1888), p. 171,

MON XXXVIiI—3
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region for a good diagnosis. I have concluded, therefore, to give only a
figure of a Henry County specimen (No. 4438) in the Lacoe collection,
reserving its full deseription and illustration until the Pottsville flora is
specially treated, when this form will be shown to belong to the group
represented by Mariopteris muricata (Schloth.) Zeill., as commonl y identified
in this country. The plant in hand stands near the latter species.
Locality—"The form is from Henry County, Missouri, No, 4438, Lacoe
collection, T. 8. Nat. Mus. The second specimen is from Owens's conl

bank, U. S. Nat. Mus., 5437.
MARIOPIERIS (Sp. nov. 1),
Pl V1I, Fig, 6.

The specimen illustrated in Pl VII, Fig. 6, found among the later
consignments sent by Dr. Britts, i§ the only representative in the collections
of a form which T have not yet been able to definitely correlate with any
described species.  As will be observed in the photograph, the pinnatifid
pinnules, nearly developed into pinnze, are close, triangular, and notice-
ably decurrent. A remarkable feature is the very large proportion of
the lower lobes as compared with the few small lobes succeeding them on
the pinnule.  Tn faet, the upper part of the pinnule seems undeveloped.
The rachis is finely lineate and very narrowly margined. The nervation,
shown in PL VII, Fig. 64, is decurrent and fairly distinet. The lamina,
slightly thickened, is dull, elevated in ridges between the nerves, and
bordered by a very narrow gutter. The general form of the pinnules
and the features of the lamina are suggestive of Mariopteris nervosa
(Brongn.) Zeill, while the form of the lobes and the character of the
nervation unite to remind one of the Mariopteris muricata group. Still,
the generic reference of this specimen, which may represent either a new
species or an Old World form not understood by me, is considered merely
as tentative.

Locality—Ditcher’s coal bank, U. S. Nat. Mus,, 5666.
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SPHENOPTERIDE /.
SPHENOPTERIS Brongniart, 1822,

Filicites-sect. Sphenopteris Brongniart, Mém. mus. hist. nat., vol. viii, p. 233.
Sphammopteris Sternberg, Versueh, vol. i, tent,, p. xv.
Sphenopteris Brongniart, Prodrome, p. 23,

SPHENOPTERIS MIXTA Schimp.

Pl. XT, Fig. 3; PL XII, Figs. 1, 2; PL X111, Figs. 4, 5.

Sphenopteris rigide Brongn., Lesquereux, Rept. Geol. Sury. Illinois, vol. ii, pp.
433, 469, pl. xxxix, figs. 5, 6 (excl. syn.).

Sphenopteris rigide Miller, N, Amer. Geol. Pal., p. 143,

Sphenopteris (Cheilanthides) mizte Sehimper, Traité, vol. i, p. 382,

Sphenopteris mixte Schimp., Lesquerenx, Rept. Geol. Surv. Hlinois, vol. iv, p.
409, pl. xxv, figs. 7, 8.

Sphenopteris mixta Sehimp., Lesquereux, Coal Ilora, Atlas, p. 9, pl. liv, figs.
2 (1, 3%); text, 1 (1880), p. 276.

Sphenopteris mivta Schimp., Lesquereux, 13th Rept. Geol. Surv. Indiana, pl. xv,
figs. 1 (2,32).

Sphenopteris micta Sehimp., Zeiller, K1, foss. houill. Valenciennes, Atlas, pl. xii,
fig. 3; text (1888), p. 95.

Sphenopteris mixta Schimp., Kidston, Trans. Roy. Soc. Edinb., vol. xxxv, 1,
. 405,

Sphenopteris micte. Schimp., Lesley, Diet. Foss. Pennsylvania, vol. iii., p. 987
(textfig. 1).

Spheropteris sinuosa Lesquerenx, Rept. Geol. Surv. Illinois, vol. iv, p. 409,

An Sphenopteris (Aneimioides) pulchra Marrat, Proc. Liverpool Geol. Soe., Feb-
ruary, 1872, p. 101, pl. viii, figs. 1a b?

Pseudopecopteris nuwmmularia (Gutb.) Lesquereux, Coal Flora, vol. iii, p. 751,
pl. ciii, tigs. 1-3; 2d type in part (excl. syn.).

Ovopteris mixta (Schimp.) Potonié, F1. Rothl. Thiiringen, p. 44,

Fronds tri- or polypinnate, spreading, extremely intricate and delicate;

rachis narrow, usually rounded below, shallowly sulcate above, finely striate,

punctate by the attachment of rather distant spines or spiny scales, flexnous,

sometimes slightly geniculate, and bordered in the smaller divisions by a

very narrow decurrent lamina; primary (¥) pinnee oval (?), obtuse, lax, flex-
uous; secondary (?) pinnee alternate, very long, linear-lanceolate, very slen-

der, flexuous or slightly subgeniculate, open, generally at a right angle to

the primary (?) vachis, close or more often somewhat overlapping, hardly
contracted at the base, tapering from above the middle to a very slender,
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generally flexuous point; ultimate pinnze alternate, very open, triangular-
linear, sometimes extremely elongated or lanceolate-acute, varying as to
size according to place in the frond, often somewhat geniculate, usually
rather distant, but often contiguous or even overlapping, pinnatifid below;
pinnules alternate, open, often very small, sometimes extremely small,
ovate at first with a broad basal attachment, becoming ovate-triangular
and sublobate to 5 and more ovate clogse lobes, separated by an
angular sinus, which is decwrrent as the pinmules become pinnatifid, with
narrow attachment and diminishing marginal wing in passing downward;
lamina minutely rugose, rather thick, slightly repand at the margin;
nervation generally rather indistinet; nerves rather strong near the rachis,
thinning in passing upward, a single primary nerve, originating at a rather
open angle and branching pinnately at a wide angle nearly opposite each
sinus, the lower branches forking again in the larger lobes or pinnatifid
pinnules, all the nervation being generally clear on the under surface of
the pinnule.

The true species, as first illustrated in the Illinois geological reports,’
the types of which I had an opportunity to examine in the Illinois State
Museum of Natural History, is well represented by a large series of good
specimens in the collections in hand.  Recently, during a study of a portion
of the Lacoe collection, the examples figured in the Cloal Flora® as Pseudo-
pecopteris mummularia (Guth.) Lx., which came from Henry County, Missouri,
were found to have been labeled Sphenopteris mizta Schimp. by Professor
Lesquereux, a reference which seems to indicate the belief on his part, at
the late date when the specimens were catalogued, in the specific identity
of the specimens figured under the former name with Sphenopteris mixzta
Schimp.  After a careful comparison of the normal specimens of S. mizta
with these types of Pseudopecopteris nummularia 1 can find no distinguish-
ing speeific character hetween them.

Concerning the specimen purporting to come from the same region,
illustrated in the Atlas to the Coal Flora, pl. liv, fig. 1, under this name, I
feel constrained to regard it as not the same species. The original of this
figure, transmitted to me for study through the kindness of Mr. Lacoe, is on
the whole very poorly preserved, while the margins of the apparently some- -

' Report Geol. Snry. Illinois, vol, ii, 1866, pl. xxxix, fizs. 5, 6.
*Vol, iii, pl. ¢ili, figs. 1, 2, 3.
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what withered or macerated pinnules are curled under and buried in the
matrix. The characters of the detail, fig. 1a, loe. cit.,, I have been unable
to confirm in the large specimen, while the rough rachis and the general
habit of the pinnze, which are quite inaccurately illustrated, are sﬁ.'c"»ngi v sug-
gestive of some specimens of Sphenopteris Brittsii Lix. found in the same beds,
No intermediate forms, such as might connect this specimen with the type
of Sphenopteris mixta, have, so far as I know, been found. On the contrary,
its characters would seem to indicate such a variation from the normal %
might be regarded as more than merely varietal.

The normal form of Sphenopteris mivia is well shown in Fig. 4, PL
XITI, which represents a middle portion of the tripinnate frond. ho ig. 1,
PL XII, shows a lax lateral segment with large pinnules, and Fig. 2, PL
XIT, illustrates a part of a large pinna having the aspeet of the fignre given
in the Illinois report.

Although this species is ineluded by Potonié! in the section of the
Sphenopteritls for which he created the genus Owopleris, I am inclined
rather to regard it, on the evidence of its superficial characters, as related
to Sphenopteris quercifolia, S. microcarpa Lx., and the group represented in
S. Heninghansii Brongn. :

Sphenopteris mivta, whicl in its habit and even in many details is close
to the specimen figured by Stur® as Hapalopteris rotundifolia (Andri) Stur,
or to Sphenopteris Laurentii as figured and deseribed by Andri® and seen
by myself in British specimens, is easily distinguished from Sphenopteris
Brittsii Lix. by the more robust habit, the spiny rachis not so flexuous, the
rougher lamina, and the sharp teeth of the latter. The differences between
it and 8. Lacoei are noted in the remarks following the deseription of the
latter.

TLocalities—Owens's coal bank, U. S. Nat. Mus., 5713, 5714, 55624, hh27,
5531 ; Gilkerson’s Ford, U. S. Nat. Mus,, 5458; Deepwater, U. S Nt
Mus., 5692, 5521, 5522, 5529 ; Iobbs’s coal bank, U. 8. Nat. Mus, 5712,
5715, 6037, 5687, 5522, 5526, 5530,

I Potonié, F1. Rothl, Thiiringen, 1883, p. 42.
s FParne d. Carbon-FL., p. 33, pl. xliv, figs, 5, 4.
3 Urweltl. Pfl. Steinkohlengel. Pr. Rheinl. u. Westphal,, Pt. iii, 1869, p. 39, pl. ~iii, fius, 1, 2, 3.
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SPHENOPTERIE LAcoEr D, W,

Pl XII, Fig. 3.

1893. Sphenopteris Lacoei T). White, Bull. U. 8, Geol. Surv., No. 98, p. 56, pl. ii., figs. 5, 6.

Fronds quadripinnate, spreading; primary pinnz broad, at right angles
or somewhat oblique to the rachis; primary rachis finely striated, flat, or
slightly arched, naked; secondary pinne alternate, close, often somewhat
overlapping, oblique above, at right angles in the middle and eurving
backward below, slender, linear-lanceolate, acute, slightly contracted toward
the base, nearly straight or gently flexuous and curving, simply pinnate, or
pinnatifid below, the largest divisions being developed as ultimate pinne,
with the same relations to the secondary pinnz as those of the latter to the
primary pinnz; secondary rachis rather narrow, slightly flexuous to corre-
spond to the position of the pinnules, and bordered, at least in the upper
part, by a very narrow lamina decurring from the pinnules; pinnules cori-
aceous, dull, flat, alternate, at right angles to the rachis below, oblique
above, close, sometimes contiguous, or overlapping, usually with a decurrent
attachment to the rachis, cordate-ovate, or somewhat querciform, slightly
obtuse at the apex, alternately lobed, more or less constricted at the base,
especially on the distal side, the blade connate by a narrow decurreut
lamina; the larger pinnules, about 6 mm. long, 3 mm. wide, constricted at
the base so as frequently to appear pedicellate, the smaller ones above
becoming sessile by the slightly contracted base; lobes in the lower part
of the larger pinnules divided to near the midrib, larger than those above,
more or less distinetly cuneate toward the base, or r]mmbﬂidally rounded
or rounded-truneate at the broad top, slightly separated by a narrow, decur-
rent, rounded sinus, becoming in passing upward more connate and obovate,
smaller, more united, and more obtusely rounded, gradually passing into
the small indistinet terminal pinnule: lobes of the pinnatifid pinnules
broadening, becoming more distant, more pointed and erenate, sessile by
the slightly contracting base, then lobate, and finally full-developed pinnules;
primary nerves strong, somewhat decurrent, especially in the upper part of
the pinnz, though often appearing slightly inclined or at right angles to the
achis in the lower part, sometimes appearing as a short pedicel; nervation
obscure, a primary nerve passing into each lobe, and emitting nervils that
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usually fork once, but a portion of the nervils in the lower part of the lobes
apparently springing direetly from the midrib; fructification unknown.

This delicate species, which is closely related to Sphenopteris mixta, is
represented by several specimens. It appears, however, to differ from the
latter in having its lobes more rounded, obovate, truncate, and deeply dis-
sected, the margins less sinuate, and the sinuses more rounded. It is further
marked by a greater degree of rigidity in the pinnge; the rachises are not
punctate, the pinnules thinner, smoother, and the nerves thinner and more
obseure. The specimen illustrated in Pl XII, Fig. 3, is that from which
the detail published in my report on the Flora of the Outlying Coal Basins
was prepared.’

Tocalities—Owens's coal bank, U. 8. Nat. Mus., 5516 (¥), 5517; Pitcher’s
coal bank, U. 8. Nat. Mus., 5802; Hobbs's coal bank, U. 8. Nat. Mus., H687.

SPHENOPTERIS WARDIANA 1. Sp.
Pl X1, Figs: iy2.

Frond polypinnate, thin and extremely delicate: rachises of the larger
pinnze slender, very obscurely and very finely striated; secondary (?)
pinuge linear, or linear-lanceolate, slightly flexuous: pinnz of the next
order alternate, open to nearly a right angle, close or slightly touching,
triangular to linear-triangular, slightly flexuous, becoming lax in the upper
part, which is provided with pinnatifid pinnules above the ultimate pinnze ;
ultimate pinnwe alternate, open, the lower ones at a right angle to the rachis,
short, oblong-triangular or ovate-triangular, a little distant, sometimes
touching or nearly contiguous, and joined along the rachis by an extremely
narrow border; pinnules extremely small, alternate, oblique, rarely touch-
ing, ovate or obovate when very small, entive, round, attached by the whole
base or cohering one-third the way up, or, when larger, erenulate-sublobate,
cut into 2 to 5 round or oblong-round obligue lobes, which are connate most
of their length, becoming separated by a deeper decurrent sinus when tully
matured as pinnules; nervation obscured in the thick texture of tl{e
lamina; primary nerve originating at a somewhat open angle and forking
to supply a nervil to each lobe or erenulation; fructification unknown.

1 Bull. 1. & Geol. Surv., No. 98, pl. ii, fig. 6.
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This somewhat uuigue species in our American Coal Measures flora is
specially characterized by the extremely small size of its parts and its
minute, rounded pinmules, which are round-crenulate or roundish, erenu-
late-lobate in almost the earliest stage, the lobes being marked as mere
scallops or deep erenulations and cohering until a period of deeper dissec-
tion, to formt simple round or oval pinnules, whereupon the latter begin at
once to show 2 to § ar 7 erenulations, repeating the form of dense coherent
clusters,

When first examining the specimens the observer is at once impressed
with the similarvity in their form, habit, and grosser details to Sphenopteris
(Corynepterisy coralloides Guth.,' the species to which S. Wardiana is per-
haps most nearly related; but a study with the lens of the minute divi-
sions shows differences in form, substance, and nervation as great as those
between many of the larger species in the group. The pinnules or lobes
in the plant from Missouri, Fig. 2, PL XI, are much more ovate, not so
truncate, the erennlations fewer and oceurring on the sides of the rounded
or ovate pinnules, neither so dentate at the top nor so constricted at the
base as in the plant fipured by Gutbier. In S. Wardiana the texture of
the pinnule is leathery, the principal nerves of no unusual thickness, and
the nervils, which are less fasciculate, ave rather thin and diffcult to dis
cover.  Sphenopteris camadensis Dn.,, from the Carboniferous of New Bruns-
wick, is larger, more lax, the divisions more elongated and less crenulate,
while the texture is membranaceous. In its general aspect Sphenopteris
Wardiane suggests a mierophotograph of the smaller pinnules of 8. Lacoei
or 5. mixta. It belongs perhaps to that group of Sphenopterids represented
by Sphenopteris Hewinghausii Bronen.

This interesting species is named in honor of Prof. Lester F. Ward,
whose thoughtful and very thorough methods in the field of correlative
and philosophical paleobotany have revolutionized the treatment of fossil
plants in this country, while accomplishing a distinet benefit to the science
in its breader and more comprehensive aspects.

Localities—Owens's coal bank, U. 8. Nat. Mus., 5617; Pitcher’s mine,
U. 8. Nat. Mus., 5615.

'See in partienlar the fragments and details given in Gutbier, Abdriicke, p, 40, pl. v, figs. 8, 8a;
or Zeiller, F1 foss. houill. Valenciennes, p. 117, pl. x, figs. 4, 4a, 5, ba.
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SparNopTLRIS (HIYMINOTHECA) BROADHEADI 1. Sp.
Pl. XIIT, Figs. 1,2.

1807. Sphenopteris sp., D, White, Bull. Geol. Soe. Amer., vol. viii, p. 296.

Fertile frond tripinnate; primary pinnge linear-lanceolate, acute; pri-
mary rachis broad, flat above, irregularly finely striate; secondary pinnge
open, somewhat oblique or nearly at a right angle to the primary rachis,
subopposite or alternate, rather distant, linear, tapering from the base to a
rather acute point; secondary rachis indistinetly striate, more or less rigid;
uwtimate divisions or pinnules subopposite, oblique, strongly decurrent,
either simple, cuneate, rounded above and arcling inward, or forking once
or more pinnately and divergently, always preserving the cuneate form
of lobes with rounded ends, while passing into the pinuee, which are at first
{ em. or more in length, with 5 to 7 pinnules, then elongating with divided
basal pinnules; lamina moderately thin, slightly rugose. Nervation thin,
the primary nerve forking pinnately at the base of each lobe or pinnule,
each of which is traversed by a branch. Fruetification consisting of oval
or round-oval sporangia placed one upon and nearly covering the end of
each lobe or pinnule.

Although the sterile form of this species is not definitely known to me,
the fertile form possesses s0 much that is of interest and new to our flora
that T deseribe it here without waiting for the correlation of the fertile and
sterile portions of the plant. Owing to the coarsely arenaceons character
of the matrix, the detail of the fruiting is not so clear as is desirable, the
general appearance of the (‘-()1711}1’88:5(’-(‘1 sporangia being that of granular,
carbonaceous matter. In this state it resembles somewhat the Discopteris
Sehwmanni of Stur's Carbon-Flora!!  But at several points the sporangia
show a slightly raised ridge or keel parallel to the longer axis, apparently
Like that of the Hymenophyllites figured by Schimper,® and still mo]:e_
strongly resembling the Hymenotheca Dathei of Potonié? In faet, the rela-
tionship of our fern with that deseribed by Potonié is so evident from the
details, so far as they are visible, as well as from the form and habit of the
frond, that little room for doubt is left as to its actual generie identity,

1 Page 149, pl. 1vi, figs. 2, 3. I Traité, vol. i, p. 415, pl. xxviii, figs. 4-8.
3 Jahrb. K. Pr. geol. Landesanst. n. Bergakad,, 1889 (1892), p. 20, pl. ii, figs. 1a, 13, le.
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whatever questions may remain concerning the relationship of the genus
Hymenotheca to the Hymenophyllacee.

Sphenopteris Broadheadi seems to differ from the type species of Hyme-
notheca from Schwadowitz by its more ovate lobes, generally more clearly
bi- or tripartite, and the larger or more oval sporangia.

The specimen photographed, Figs. 1 and 1a, P1. X111, represents a seg-
ment from the upper part of a supposed primary pinna. It illustrates well
the characteristic bi- or trilobation of the pinnules or ultimate divisions,
which may be noted also in Fig. 20, drawn from a large segment from the
middle of a tripinnate fragment. Unfortunately all the specimens appear
to show the upper surface of the fronds, so that the fruetifications are seen
in the impressions as depressed granular areas, | ying within the periphery
of the limb, although close up in the apex. The position of the sporangia
within the margin of the lamina seems to disagree with the fruit of Diploth-
mema as developed in Diplothmema Zeilleri Stur,' to the fertile pinnge of
which the smaller divisions of our fossils bear a considerable resemblance.
Furthermore, as was remarked above, in a few instances there appears to he
a longitudinal line traversing the sporangia in the Missouri specimens. The
Sphenopteris fertilis, illustrated by Renault,? may belong to the same genus.

~ The general habit of the small pinnules in the upper part of our speci-
mens is much like that seen in Sphenopteris tenella Brongn.®or in S. Wood-
wardii Kidst! Our species seems also rather close to Hi ymenophyllites Hum-
boldtii as figured by Goeppert,” while it is also comparable to Feistmantel’s
tigure® of Hymenophyllites Schimperiana Goepp.

As remarked in the discussion of Sphenopteris missouriensis, that species
may, perhaps, represent the sterile fronds of the plant, to the fertile portion
of which I have given the name Sphenopteris Broadheadi. As stated before,
I have separated the fertile fragments on account of the differences in the
form of their pinnze, in the degree of division or ineision in proportion to
the size of the lobes or pinnules, and the greater simplicity of the larger
and more decurrent lobes.

Locality—Pitcher’s coal bank, U. 8. Nat. Mus., 5619, 5620.

! Zeiller, FI. foss. honill. Valenciennes, Atlas, pl. xv, figs. 5, 5a-b.

2 Cours. bot. foss., vol. iil, pl. xxxiii, figs. 15, 16.

" Hist. vég, foss., p. 186, pl. xlix, figs. 1, L.

* Kidston, Trans, Roy. Soc. Edinb., vol. xxxiii, pl. xix, figs. 1, la-e.
*Foss. F1. Uebergangsgebirge, pl. xxxi, figs. 1, 2,

“ Zeitschr. d. Dentsch. (teol. Gesell,, 1874, pl. xv, figs, 13, 13a, p. 513,
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SPHENOPTERIS MISSOURIENSIS 1. 5.

Pl XLV, Figs. 1, 2.

Primary (7) pinnee linear or linear-lanceolate, contracted at the base,
with broad, very finely lineate rachis; pinnae of the next order alternate,
open, nearly at a right angle to the rachis in the lower part of the superior
pinna, becoming more oblique above, oblong-lanceolate or oval-lanceolate,
slightly contracted at the base, tapering rapidly in the upper part to a
short, acute point, straight or slightly flexuous, close, nearly touching or
overlapping a little, slightly dense, the rachis slender, slightly sinuate,
a.lglytaéll-illg on the lower side as a raised strand, with a narrow horder;
ultimate pinna very open, the lower ones nearly at a right angle to the
rachis, alternate, rather close, touching or slightly overlapping in the lower
portion of the frond, deltoid-oblong, obtuse or obtusely rounded at the apex,
broadest at the decurrent base, the lowest inferior one heteromorphous, the
uppermost succeeded by pinnatifid and simple pinnules; pinnules alternate,
oblique, the angle of their origin averaging about 45°, short and broad,
curving outward, close, nearly touching or sometimes overlapping, cuneate,
with round or round-truncate apex when small, or becoming obovate and
ovate or obovate-deltoid in the pinnatifid stage, ordinarily showing a marked
tendeney toward a broadly cuneate form, with the apex cut by a shallow
sinus into 2 broad, rounded teeth or lobes, which are afterwards more
deeply separated, while others are formed from the upper division, so that
the pinnule is cut into about 8 or 9 short, broad, obtuse lobes before the
lower ones develop the cuneate, shallowly bifid form so common in the
plant; lamina not very thick, very minutely striated in the direction of
the nervation, apparently by the presence of extremely small appressed
hairs; nervation fine, not very distinet, though slightly in relief on the
dorsal surface; primary nerve more or less distinetly decurrent, forking low,
at a moderate angle, to furnish a single nervil for each lobe.

The general aspect of this beautiful and graceful plant can be inferred
from the p!lotogra.ph, Pl. XIV, Fig. 1, prepared from the largest specimen
found in the collection. As noted in the description, the conspicuous char-
acter of the pinnule is the outward-curved, close, cuneate, more or less
bifid form, which after the development of other lobes is quickly reproduced
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in the latter. The position of the pinnze on the right in this specimen indi-
cates a point of origin beneath the surface of the rachis as here presented,
which probably consists of a central axis with thick lateral laminge. The
pinnze probably spring from the central axis.

Sphenopteris missouriensis is perhaps most closely related to the S. fenu-
ifolie Brongn.,' from which it differs by the more open angle of the pinnze,
which arve less acute, and the eloser pinnules or lobes, which seem to be more
broadly cuneate, with more obtusely rounded teeth. Tt also resembles
somewhat the specimens figured by Stur® as Saccopteris grypophylia (G oepp.)
Stur, or as Sphenopteris formosa by Achepohl,? though these species differ in
the details as much as in size. _

I'am far from certain that the fragments which I have deseribed as
Sphenopteris Broadheadi are not really the fertile pinnae of S. missouriensis.
I have separated them, however, on account of the more slender, distant,
acute pinnze, and the more oblique and much more deeply dissected pinnules
and lobes which remain simple or ouly bifid to a much larger size than in
the latter species. While it is possible that the fertile pinnae represent only
modified and somewhat reduced pinnee of the sterile species, it hardly seems
probable that in such a case the individual ultimate divisions would retain
the common characters to a greater size while presenting a simpler form of
division combined with a greater degree of dissection. The force of this
will be seen in a comparison of the fertile pinnae with the smaller sterile
fragment, Fig. 2, PL. XTIV, which probably comes from the upper part of a
frond of the same species as the large fragment. Both the fertile and the
sterile forms have probably a relation to the Cheilanthites (Sphenopteris)
grypophylla Goepyp.

The heteromorphous pinna seen at the base of the lower lateral pinna
on the right in the large specimen is suggestive of a relationship for our
species to the genus Diplothmeme Stur. The form of the large fragment
illustrated is, however, opposed to such a consideration.

Localities.—DPitcher’s ¢oal bank, U. 8. Nat. Mus., 5663 : Ilobbs’s coal
bank, U. 8. Nat. Mus., 5664.

' Hist, vég. fosa., p. 190, pl. xIviii, figs, 1, 1a.
* Farne d. Carbou-Flora, pl. liii, fig. 5.
“Niederrh.- Westfil. Steinkohlengeb., pl. xiv, fig. 8, p. 51.
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SPHENOPTERIS PINNATIFIDA (Lx.).
Pl XVIII, Figs. 3, 4; PL XIX, Fig. 1.

1866, Hymenophyllites pinnatifidus Lesquereux, Rept. Geol. Sarv. Ilinois, vol. ii, p. 436,
pl. xxxiv, figs. 2, 2a.

1879, Sphenopteris (Hymenophyllites) tridactylites Brongn., Lesquerenx, Coal Tlora,
Atlas, pl. Iv, figs. 9, 9a-b (figs. 3, S« )5 text, vol. i (1880}, p. 284 (pars).

Fronds polypinnate, delicate, spreading: seeondary (?) pinnee alternate,
close, linear-lanceolate, slightly contracted at the hase, tapering to a rather
acute point; seecondary rachis strai oht or slightly curving, somewhat sulcate
above, rounded beneath, minutely irregularly striate, naked; tertiary pinue
alternate, nearly at a right angle to the superior rachis, nearly contiguous
or overlapping somewhat, usually very slightly decurrent at the base, linear-
lanceolate, slightly narrowed at the base, tapering trom below the middle
to an acute tip; tertiary rachis slightly flexuous, minutely winged near the
apex; ultimate pinnee alternate, af a right angle to the rachis, or nearly so,
oenerally slightly distant, sometimes touching or overlapping a little, 8 mm.
to 20 mm. or more in length, lanceolate or lanceolate-triangular, sometimes
slightly decurrent, terminating in a single oval, obtusely pointed pinnule, and
provided with ovate, rounded-obtuse, alternate or subopposite, simple, bi-,
tri-, or 111:111}*—101)9.1[ pinnules, the latter becoming 7 to 8 lobed and elongated
in passing into pinnee; lobes or incipient pinnules oblique, decurring along
the rachis, more or less deeply divided, according to the degree of develop-
ment; limb dull, rather thin; nerves slightly flexuous, not very distinet,
forking pinuately to permit one nervil to enter each lobe; fructification
consisting of groups of crowded sporangia situated on the lobes of the pin-
nules and covering the surface at or near the ends of the lobes: sporangia
ovoid, about .375 mm. in longer diameter, and about .3 mm. in the shorter
diameter, apparently composed of cells elongated in the direction of the
longer axis, and opening by an apical pore.

It was only after an examination of the type specimen of Hymenophyl-
lites pinnatifidus Lx., lustrated in the second volume of the Reports of the
[linois Geological Survey,' that it became evident to me that our Missouri
specimens belonged to this poorly delineated species, which was afterwards

' P xxxiv, figs. 2, 2a, p, 436.
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referred by Professor Lesquerenx to Sphenopteris tridactylites Brongn,
From the latter, however, so far as that species is illustrated and deseribed
m foreign literature, Hymenophyllites pinnatifidus differs very much, the
analogies being much closer to Sphenapteris delicatula Brongn. as figured
by Sauveur,! Trichomanites (Zeilleria) delicatula illustrated by von Roehl,?
or the Sphenopteris (Hapalopteris) Schiitzei Stur, represented by Kidston in
the flora from the Lanarkshire coal field.?

In PL. XIX, Fig. 1, is shown a photograph of a portion of the original
of figs. 9 and 9a-b, on pl. lv, of the Coal Flora, referred to Sphenopteris
tridactylites Brongn. The enlarged detail, Fig. 1g, Pl. XIX, of the sterile
pinna in this specimen (No. 4304 of the Lacoe collection), which comes
from the same locality as the other specimens before me, and represents
precisely the same form, shows the great difference in proportions between
S. pinnatifide and the original type of the species of which it was made a
SYnonym,

Fig. 9 in the plate of the Coal Flora includes only the middle one of
three compound pinne borne on the right of a somewhat flexuous rachis
3 mm. in width. Portions of alternately placed pinnz on the other side are
also fertile.  Although the laminze or margins of the divisions of the pinnule
are obscure in the fertile frond, even where the sporangia are absent in the
lower part of the pinna, enough is clear to show that the form of the sterile
pinnules on the same pinna is the same as in the sterile pinna by its side.
Fig. 9a of the Coal Flora, which seems to agree with fig. 8« of the same
plate, fails to show either the real character of the division of the pinnule or
the open angles and space between the lobes, which are very delicate.

The sporangia seem to present the general aspect shown on the right
in Lesquereux’s fig. 9a, though they are not so round. Under the lens
they appear to have a strueture like that shown in the genus Urnatopteris
of Kidston,® which, in certain specimens less compressed, ours seems to
resemble in ovoid form and apical pore. But Urnatopteris has the sporangia
in two rows, one on each side of the nerve of the lobe, while in Sphenopteris
pramatifida the sporangia seem to be in irregular groups. This compact group-

'Vég. foss. terr, honill, Belg,, pl. xxiii, fig. 5.

“Foss. F1L 8teink. Westphalens, p. 68, pl. xvi, fig, 68,

2P 11, dig. 5.

*Quart. Jour. Geol. Soe., vol. xl, 1884, p. 494, Zeiller, F1. foss. honill, Valenciennes, 1888, P-
33, fig. 20,
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ing of the sporangia is suggestive of Cyclotheca Kidston,' or possibly Myrio-
theea of Zeiller,? though in this form also they are deseribed as biseriate.  On
the other hand, it is generally difficult, it not impossible, to trace the limb
of the pinnule beneath or bevond the sporangia, so that in most cases the
aspect of the pinnule is much like that of Hymenophyllites quadridactylites
(Gratb.) Goepp.,® or still more the H. germanice of Potonié,* to both of
which our species would also seem related by the characters of the sterile
pinna.  Sphenopteris pinnatifide is, however, in its habit, form, size, and
details, so close to the S. (Hymenophyllites) quadridactylites (Gutb.) Goepp. as
figured by Zeiller® as to make it very strongly probable that the sporangia,
the appearance and mode of ocenrrence of which appear to be the same,
are veally annulate and are generated from the extremities of the lobes.
Still, I have not yet been able clearly to identify a ring in the sporangium.
These specimens should be studied more thoroughly in connection with
other material representing fertile terns from the Paleozoie series.

Localities—Pitcher’s coal bank, U. 8. Nat. Mus., 5803, 5807, 5H803;
very rare at Gilkerson’s Ford. The specimen partially figured in the
(Coal Flora from the same vieinity is No. 4304, Lacoe collection, 7. S.
Nat. Mus.

SPHENOPTERIZ VAN INGENI 1. Sp.
PL XIII, Fig. 3.

1880. An Sphenopteris Dubuissonis Brougn., Lesguereux, Coal Flora, vol. i, p. 275

(excl. syn.); vol. iil (1884), p. 3807

Fronds tri- or poly- (?) pinnate, very tenuous and delicate; primary (?)
pinnze slightly flexuous, with a finely striate rachis consisting of a broad
axis bordered by thickened, rather narrow lamine; pinna of the next
order alternate, very open or even reflexed near the base, more oblique
above, close, touching or overlapping considerably, triangular, tapering
from the base to the acute or acuminate point, or long-linear, the sides

1 Annals and Mag. N. H,, July, 1888, p, 26, pl. i, figs. 10-12.
1 Ann. Sei. Nat., (6) bot., vol. xvi, 1883, p. 186, pl, ix, figs. 18-20; Tl foss, houill. Valenciennes,
p. 32, fig. 19,
3 (Joeppert, Systema, I836, p. 251. See also Zeiller, I'l. foss. houill. Valenciennes, p. 56, fiz. 36,
i Jeber einige Carhonfarne: Jahrb, K. Pr. geol. Landesanst. u. Bergakad., 1889 (1802), p. 23, pl.
iv, figs. la-c.
a1, foss. houill, Valenciennes, pl. viii, figs. 1, 1a, 2, 2q, 3, 3a, b, ¢.
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nearly parallel in the lower portion, and tapering from the middle upward,
with a slightly flexuous, moderately strong, shallowly canaliculate,
extremely narrowly bordered rachis; ultimate pinnse alternate, open nearly
at a right angle near the base, becoming somewhat oblique higher up, close,
touching or somewhat overlapping, oblong, triangular, obtuse or slightly
obtuse, somewhat rigid, nearly equilateral, constricted at the hardly decur-
rent base, the lower inferior pinna slightly elongated; and joined along the
rachis by a very narrow, often obscure, wing; pinnules or lobes very small,
and delicately denticulate or ervistate; when small, obovate, oval, or ovate,
and obtusely rounded above, cut into 2 to 5 short, rather broad and acute
teeth, and attached by nearly the whole width, with a rather broad decur-
rent wing; when larger, about 2.5-3.5 mm. long and about 1.5-2.5 mm.
wide, becoming more deeply dissected in 5 or 6 lobes, the lower ones of
which already have each 2 or 3 teeth formed; lamina membranace-
ous, transparent; nervation very distinet; primary nerves of the pin-
nules or shorter ultimate piunwe rather str mg, lineate, rigid near the base,
tapering in passing, slightly flexuous, to the summit: basal nerve of each
pinnule or lobe originating at a very open angle, seldom decurrent, and
torking pinnately at a wide angle, one straight or slightly upturned nervil
entering and passing to the apex of cach tooth.

The specimens to which I have given the above name represent one
of the most beautiful and delicate species I have vet seen from the Carbon-
iferous of this country. Itis remarkable for the extremely delicate and
lace-like effect of its regular pinnge and transparent limb, traced in a pattern
of exquisite daintiness and intricacy. The plant is specially characterized
by the smallness and mode of dentition of the divisions and the tenuity of
the laminae.

The general aspect of Sphenopteris van Ingeni is at once strikingly
suggestive of Sphenopteris Dubuissonis Brongn,' under whieh name it was
probably identified by Lesquereux from this region.®* Although there can
be no doubt that it is very closely related to and belongs in the same group
with Brongniart's plant, it differs from that species, as will be seen in Fig.
3, PL XI1I, and the enlarged detail, Fig. 34, in the closer, much wider
pinnz, and the more elongated, less constrieted lobes or pinnules, which

LHist. vég. foss,, pl. liv, figs. 4a, 40, p. 195.
#Coal Flora, vol. iii, p. 880,
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are more numerously dentate, especially on the lateral margins.  Sphenop-
teris tenuwifolic Brongn., to which, as figured by Guthbier,! it hears some
resemblance, is still more deeply dissected, while the details of the same
species given by Brongniart® and Kidston® indicate a quite different plant.

It is perhaps more closely related to S Matheti Zicill,* or S, minuti-
sectw F. and W.,° from the Upper Barren beds in the Appalachian trough.

I have seen in the collections specimens from Mazon Cireck, Ilinois,
and the Lorway seam of Cape Breton labeled Sphenopteris eristata Brongn.,
that are related somewhat closely to this species. These specimens are
involved in the difficulty alluded to in my remarks on S. chaerophylloides.

FLocality.—All the specimens were collected by Mr. Gilbert van Ingen
at Pitcher’s coal bank, U. 8, Nat Mus,, 5568, He16.

SPHENOPTERIS OHEROPHYLLOIDES (Brongn.) Presl.

1835 or 1836, Pecopteris chavophylloides Brongniart, Hist. vig. foss., p. 307, pl. exxV,
figs, 1, 2.

1870, Pecopteris charophylloides Brongn., Lesquereux, Rept. Geol. Surv. linois, vel,
iv, p. 404,

1883, Peeopleris cherophylloides Brongn., Renault, Cours. bot. foss,, vol. iii, p. 124, pl.
xxi, figs. 10, 11.

1838, Splienopleris cheerophylloides (Brongn.) Presl, in Sternberg: Versuch, vol. ii, p.
131.

1830, Sphenopteris charophylloides (Brongm.) Presl, Lesquereux, Coal Flora, vol, i,
3, 270,

1886, SP}f enopleris charophylloides (Brongn.) Presl, Zeiller, FL foss. houill. Valen-
ciennes, Atlas, pl. xi, figs. 1, e, 2, 2a-b; text (1888), p. 90

1865, Qheilanthites Brongniarti Lttingshausen, Farrnkriiut. d. Jetzw., p. 73.

1883, Renaultic cherophylloides (Brongn.) Zeiller, Ann, Sei. Nat., (6) bot., vol. xvi, p.
185, pl. ix, figs. 16, 17.

1888, Renaultia charophylloides (Brongu.) Zeiller, F1. foss. hounill, Valenciennes, p. 29.

1883. Hapalopteris typica Stur, Morph. u. Syst. Calm- u. Carbonfarne, p. 20 (661), fig. 8.

1885. Hapalopteris typica Stur, Farne d. Carboun-FL, p. 27, fig. 3, p. 46, pl. xIii, figs.
3, 3a, 4.

1884, An Sphenopteris Gravenhorstii Brongn., Lesquereunx, Coal Flora, vol. iii, p. §30%

1885, Hapalopteris chaevophylloides (Brongn.) Star, Farne d. Carbon-I'l, p. 176.

1888. Hupalopteris cheerophylloides (Bron gn.) Stur, Schenk, Die foss. Pllanzenr., p. 29.

1803. Ovopteris ehewrophylloides (Brongn.) Potoni¢, F1, Rothl. Thiiringen, p. 44,

| Abdriieke, p. 39, pl. x, figs, 1, Sa.

* Hist. v, foss., pl. xlviii, fig. 1, p. 190,

aTyans, Roy. Soe, Bdiub., vol. xxxiii, pl. xix, figs. 2, 2a-b.
11, foss. honill. Commentry, vol. i, pl. i, figs. 3-8, p. 44.

& Fontaine and White, Permian Florva, pl. v, figs. 1-4, p. 43,
4

MON XXXVIT
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In the lists at the end of the third volume of the Coal Flora Sphenop-
teris charophylloides Brongn. is recorded' as occwrring in the vieinity of
Clinton, ITenry County, Missouri. But while a few specimens in the col-
lections agree well with one identified by Professor Lesquereux, which Dr.
Britts has had the goodness to loan me for comparison, it seems to differ in
some respects from the details first illustrated in Brongniart’s species. In
fact, among the considerable number of American specimens that have
been ascribed to this species there would seem to be ineluded representa-
tives of several species, the individuality and characters of which can be
developed only by a thorough serutiny and detailed revision of the group of
Sphenopterids, including S. chaerophylloides, S. cristata Brongn., S. Graven-
horstii Brongn., and S. pseudomurrayana Lx. |

It is probable that the material on which the record of 8. Gravenhorstii
Brongn. in the Clinton flora was based is of the same nature as that iden-
tified as S. cherophylloides, The specimen figured (Pl XIX, Fig. 2) differs
more from the S. Briftsii type than any other included under the name §.
cherophylloides. It perhaps represents the form recorded as S. Gravenhorstii.
At present I am far from certain that the Missouri specimens of the former,
if not of both species, are not really fragments of the smaller and more
delicate pinnze of S. Briftsii Lx. Nevertheless, until a thorough revision of
the American material in this section of the genus Sphenopteris (Ovopteris)
is made, so as to show the true relations of the forms, I shall record this
plant as 8. cherophylloides, in respeet to the identification of Professor
Lesquereux.

Localities—Identified by Professor Lesquereux from Hobbs's bank;
Pitcher’s coal bank, U. 8. Nat. Mus, 5518; Owens's coal bank, U. S.
Nat. Mus., 5519.

SPHENOPTERIS CRINTATA (Brongn.) Presl.

1828. Pecopteris eristata Brongniart, Prodrome, p. 58,

1335 or 1836. Pecopteris cristata Brongniart, Hist. vég. foss., p. 356, pl. exxv, fig. 4 (52).

1838, Sphenopteris eristata (Brongn.) Presl, in Sternberg: Versuch, vol. ii, p. 131,

1855, An Sphenopieris eristata (Brongn.) Presl, Geinitz, Verst. Steink, Sachsen, p. 19,
pl. xxiv, figs. 1, 1a, 2, 2a}

1869. Sphenopteris eristata (Brongn.) Presl, von Roehl, Foss, FL. Steink. Wesiplalens,
p. 60, pl. xxix, figs. 14, 14a.

1 Coal Flora, vol. iii, p. 850.
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1879. Sphenopteris cristata (Brongn.) Presl, Schimper, in Zittel: Hand, Palieont., vol.
ii, p. 109, fig. 80, '
1880, Sphenopteris eristata (Brongn.) Presl, Lesquerenx, Coal Flora, vol. i, p. 274; vol.
jii (1884), p. 761, pl. cii, figs. 1, la (Ag. 1a copied from Brongniart).
1890, Sphenopteris eristata (Brongn.) Presl, Zeiller, F1. foss. houill. Commentry, vol. i,
: p. 64, pl. iii, figs. 1, 1la, 2, 2a-b.
1893. Ovopteris eristata (Brongn.) Potonié, Fl. Rothl. Thiiringen, p. 4.

The remarks made under S. cherophylloides Brongn., referring to the
differentiation of the specimens in the United States that have been assigned
to that species, apply with equal force fo 8. eristata Brongn. In the collections
now in hand are a number of specimens with narrow terete and nonpunctate
rachises and a rather thin, smooth limb, on whicli the veins are clearly seen,
the nervation and mode of division of the pinnules being very close to
Sphenopteris eristate as illustrated by Brongniart® and Zeiller? The Missouri
specimens also agree well with others from Mazon Creek, Illinois, placed by
Lesquereux in the same species.

The relations of the American specimens in. . eristata to those identi-
fed as 8. cherophylloides can best be shown in a monographie revision of this
section of the Sphenopterids.

Localities.—Hobbs's coal bank, U. 5. Nat. Mus., 5504: Owens's coal
hank, U. S. Nat. Mus., 5503, 5507; Pitcher's coal bank, U. 8. Nat. Mus,,
5505.

SPHENOPITERIS SUSPECTA 1. SpP.
Pl. XXXV, Figs, 1-3.

Frond tri- or polypinnate, rather compact; secondary (?) pinnge lanceo-
late, contracted somewhat at the base, acute, slightly flexuous and lax;
rachis slender, slightly flexuous in accordance with the bases of the lateral
pinnee, shallowly canaliculate above, terete below, minutely lineate, and
very distantly punctate; ultimate pinnee alternate, open, somewhat reflexed
at the base, becoming oblique toward the top, rather close, a little distant
or touching, often gently curved, oblong, lanceolate or linear-lanceolate,
acute, slightly narrowed at the base; pinnules large, close, usually touching
or slightly overlapping, oblique, ovate or ovate-oblong, slightly curved

| Hist. vég. foss., p. 356, pl. exxy, fig. 45. The figure of the enlarged pinnule is copied in Les-
quereux’s Coal Flora, vol. iii, pl. ¢ii, fig. la.
2 F1. foss. houill. Valenciennes, Atlas, pl. x, figs. 1, 1a, 2, Z2a-b.
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upward, obtuse, entire, or slightly erenulate before becoming pinnatifid, a
little decwrrent and narrowly connate; lamina thin, dull, arched gently
backward toward the margin; nervation quite distinet, clear on the upper
surface of the pinnule, in relief on the lower surface: primary nerve oblique
or slightly decwrrent in the lower part, which ig mueh nearer to the inferior
than to the superior angle of the pinnule, thin, though sometimes appearing
double on the lower side of the lamina, slightly geniculate at the bases of
the nervils, and passing to near the apex of the pinnule; mnervils rather
distant, oblique, at a variable angle of divergence, simple and straight in the
upper part of the rather small pinnules, generally forking once below the
midrib, and, in the larger pinnules, the upper hranch usually forking again.

The specimens representing this species are quite uniform in their
characters, the most conspicuous of which are the form, compactness, size,
and entireness of the pinnules, and the distinctness, thinness, and distance
of the nervation.

Fragments of the pinnw might, at first glance, be taken for some form
of Pecopteris, e. g., P. clintowi Lix., on account of the resemblance in the size
and outline of the larger pinnules and isolated ultimate pinne. The mode
of division and the other features of the rachis, which is here and there
marked by punctation, and the nervation are, however, those of Sphenopteris.

The relation of this species is with the group represented by Sphenop-
teris eristate Brongn. and S. charophylloides Brongn., the nervation of which
is plainly similar. In a few instances, where the backward-arched margin
is broken or buried in the matrix so as to render the pinnules more pointed
with rough borders, the resemblance to some of the American specimens
listed as S. charophylloides is especially strong, and it is not impossible that
our plant may have been in certain cases identified as that species.

Sphenopteris suspecta is readily distinguished from . cherophylloides
Brongn. and 8. eristata Brongn. by its more broadly ovate, obtuse pinnules
with entire margins. The nervation differs much from . infegra Andri,
while the margins, thin lamina, and more slender character of the pinna
preclude any confusion with partially covered fragments of S, Brittsii Lx.

Localities—Owens's coal mine, U. 8. Nat. Mus,, 5650, 5651, 5652;
Pitcher’s coal mine, U. 8. Nat. Mus., 5649, with Cordaites communis Lx.
and Hysterites Cordaitis Gr. 'E'y.

-
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SPHENOPTERIS BrRIrrsit Lx.
Pl XV, Fig. 13 PLXVI; PI. XVIL; PL XVILL, Figs.1,2; PL XIX; Fig. 3,

1879. Sphenopteris Brittsii Lesquereux, Coal Flora, Atlas, p. 10, pl. Iv, figs. 2, 2b; text,
vol. i (1880), p. 277 (vol. iii, 1834, p. 764, pl. cii, figs. 3, 4, 4al).

1883, Sphenopteris Brittsii Lesquereux, 13th Rept. Geol. Surv. Indiana. p. 216, pl. xv,
fig. 3.

1890, Sphenopteris Brittsii Lix., Lesley, Dict. Foss. Pennsylvania, vol. iii, p. 983, text fig.

1893. Ovoepteris Brittsii (Lix.) Potoni¢, F1. Rothl. Thiiringen, 1. 44.

Fronds large, tri(poly-?)pinnate; rachis of the various orders well devel-
oped, flexuous, sometimes slightly subgeniculate, low-rounded beneath,
broadly and shallowly canaliculate on the upper surface, faintly striate,
rough, provided with short lax gcales or spinous scales; primary (?) pinnee
altermate, very open, often at a right angle to the rachis, or reflexed, stand-
ing close, usually overlapping, flexuous or sinuate, lanceolate or linear-lanceo-
late, acute, more or less lax, contracted toward the base and presenting a
rather rough surface and ragged margin on account of the uneven lamina
and the slightly repand and sharp-toothed border; pinna of the next order
alternate, open, somewhat arched backward below, flexuous, close, frequently
overlapping, usnally curving upward and parallel, but often at a right angle
to the rachis, and sinuate, linear, tapering from near the base to the slightly
obtuse apex, sometimes very slender, lexuous, and reduced toward the base;
ultimate pinnge alternate, generally rather- close, less often touching or
slightly overlapping, very open, nearly at a right angle to the rachis in the
lower part of the pinna, ovate-triangular, obtusely pointed, wider on the
upper side at the base, usually eurving upward somewhat, slightly flexuous,
with depressed, well-marked punctate-rugose rachis, and joined by a narrow
decurrent lamina; pinnules alternate, close, compact, usually slightly over-
lapping, set obliquely by a broad attachment, ovate or ovate-triangular,
arching upward, unsymmetrical, mueh wider on the upper side at thewbase,
the lower side being slightly reduced, broadly ovate, the upper part pin-
nately cut in narrow, very short, obtuse, strongly upward-pointed teeth
when young, becoming more triangular and pinnately lobed by very shallow
narrow sinuses in five or more upward-inclined divisions when larger, the
lobes broad, truncate-rounded, bi- or tri- to quinquedentate, increzisiug to
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small pinnules, the decurrent sinuses between the latter gradually approach-
ing the rachis but not reaching it; lamina rather thick, rugose, often arched
between the nervils, and usnally somewhat repand, so as to conceal the
teeth in the matrix; nervation generally clear, the primary nerve strong,
originating at a moderate angle, but slightly if at all decurrent, slightly
subgeniculate near the top, forking pinnately at a rather open angle at the
base of each lobe, each secondary nerve in the pinnatifid pinnules forking
pinnately again in the middle portion of the lobe to furnish one oblique
upward-turning nervil, which passes to the apex of each tooth.

One of the most common species in the flora of the Coal Measures
about Clinton is that deseribed by Lesquereux in the first volume of the
Coal Flora as Sphenopteris Drittsii. Fragments of this species are found
scattered over a large proportion of the slabs, and, although its surface is
rugose and irregular, often ragged in appearance, the slender sinuous pinne
are frequently pleasing in general effect.

The semblance of a smooth margin in the lobes of many examples is
‘due to a slight convexity of the pinnules and the consequent concealment
of the teeth in the matrix, and is not rveally so frequent nor so complete as
might be inferred from the figure in the Coal Flora. On this account I
have sought to represent, by photo-reproduetion, figures of portions which
will show the margin as well as several phases in the development of the
pinnge. The margins are decurrent in the specimen figured by Lesquereux,
as well as in ours.  The former also shows the punctate rachis, often slen-
der or somewhat geniculate. The punctations on the stem are found to be
the basal scars of short spines. The compound pinnules are always decur-
rent, bordering the rachis with a narrow wing. Very rarely, when the
margins are broken away or concealed, the most slender pinnee of Sphenop-
teris Brittsii resemble S. mizte Schimper, but even in these attenuated pinnee
the species ean be readily distinguished by the more rugose, coriaceous
texture, the uneven surface of the limb, the much stronger rachis, densely
punctate, the broad, compact pinnules, the more ovate lobes, the straighter
pinng, and the dentition, seen even in the earliest stage of the division.

Sphenopteris Brittsii Lx. belongs naturally to the section of the Sphe-
nopterids represented by S. cherophylloides Brongn., or S. eristata Brongn.,
which Potonié® separates as a distinet genus, Ovepteris. Our specimens

IFlL Rothl, Thiiringen, p. 44,
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ave, in fact, close to S. cristata, and seem to have been slightly confused
in the Missouri collections with both that species and S. cherophylloides.
While agreeing in several features with the former, it may be distinguished
in small fragments by the thick coriaceous texture, the compact upward-
curving piniules, and the teeth situated on the distal margin of the pinnule
or lobes and pointing upward.

The characters last named, combined with the strongly unequilateral
pinnules, frequently give the more slender pinna an appearance suggestive
of Sphenopteris Essingii Andri or 8. in@quilateralis 1Lx."

I have seen no fertile pinnse from Missouri which seem to me to be
definitely referable to this species. The specimens from Nelsonville, Ohio,
deseribed and figured in the third volume of the Coal Flora,® the types of
which are in the Lacoe collection, have a smooth achis, a thin, smooth
lamina, much more slender pinnules, and some differences in dentition and
nervation, so that it will, T believe, be necessary to regard them at present
as varietally if not specifically distinet.

Tocalities.—Pitcher’s coal bank, U. S. Nat. Mus., H703, 5706, 5669, 5495,
5497, 5501, 5502, 5626, with abundant Spirerbis carbonaria; Deepwater,
U. 8. Nat. Mus., 5704, 5494, 5498, 5668; Hobbs’s coal bank, U. 8. Nat.
Mus., 5500; Owens'’s coal bank, U. S, Nat. Mus., 5705.

SPHENOPTERIS CANNELTONENSIS 1. 8P
Pl XV, Fig. 2.

1884, Sphenopteris hymenophyllvides Brongn., Lesquerenx, Coal Flora, vol. iii, p. 764,
pl. eii, fig. 2 (excl. syn.).
1897, Sphenopteris sp., D. White, Bull. Geol. Soc. Amer., vol. viii; p. 300,

The original of the figure published in the (foal Flora as Sphenopteris
hymenophylloides Brongn., and which is now No. 4262 in the Lacoe collec-
tion, 1 find to have been labeled later by Professor Lesquereux, together
with other specimens of the same form, as Sphenopteris Guthieriana Gein.
That the type from Cannelton, Pennsylvania, can hardly represent Brong-
niart's species® appears probable from a comparison of the above-cited figure
in the Coal Flora with that given by Brongniart. The American specimens

i Coal Flora, vol. iii, p. 765, pl. e, figs. 4.5, ba.
©1884, p. 764, pl. cii, figs. 3, 4, 4a.
sHist. vég. foss., p. 189, pl. 1vi, figs, 4a, 4b.
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differ in the angle and form of the piunules, the lobes being much more
deeply denticulate, while the nerves are straight and fork in adaptation to
a more prevailingly bifid instead of trifid tendency in the system of the
division of the lobes. Moreover, . hymenophylioides Brongn. was deseribed
from the Oolite of Whitby, in Yorkshire.

Our specimens, including the fragments from Missowr, are character-
ized especially by the alate pinnules and lobes, bifid in their system of
division and traversed by very distinet, strong, strhight, rigid nerves,
Thus, while it is apparently closely related to 8. Gutbieriana Geinitz! or
S. Picandeti Zeiller,? it seems to me to be hardly admissible to either. Both,
especially the former, have the pinne more slender, acute, decurrent, and
less alate.  Sphenopteris Picandeti Zeill, has the pinnules narrower at the
base, the lobes less often bifid, the nerves more slender. The lower pinnules
of the smaller pinmze of S, canneltonensis are often broadly alate, and except
for the sharp teeth, nearly truncate at the broad apex. From the form of
the pinnation seen in the segments from Cannelton I suspect that the frond
has the mode of division illustrated by Zeiller® in Diplothmema Zeilleri Stur,
to which our species is obviously very close, probably more closel v related
than to any other, though in this, too, we seem to have a much more delicate
and elongated system of pinnation, the divisions being narrower and the
lobes acuminate. Specimens from Cannelton which are perhaps doubtfully
separable from S. canneltonensis were identified by Lesquereux as 8. sublo-
bata Weiss. It is possible that a comparison of specimens or a more
complete representation of 8. canneltonensis may prove its identity with
the Diplothmema Zeilleri Stur.,

For the present, since the American specimens, which deserve further
illustration, can hardly be referable to Sphenopteris hymenophylloides Brongn.,
or 8. Guthieriene Gein., 1 name them after the locality in Pennsylvania,
from which the specimen figured by Lesquereux was obtained. This fig-
ured specimen, No. 4672 of the Lacoe colleetion, is thus the type of the
Sphenopteris canneltonensis.

Localities—Tobbs's coal bank, U.S. Nat. Mus., 5665; a very doubtful
fragment is from Owens's bank, U. S, Nat. Mus., 5569,

! Gutbicr, Abdriicke, pl.iv, fig. 18. Geinitz, Verst. Steinkohlent. Sachsen, p. 15, pl. xxiii, fig. 10,

*F1. foss, houill. Commentry, vol. i, p. 53, pl.ii, figs, 10-12,

*Zeiller, FL foss. houill, Valeneicnnes, p. 151, pl.xv, fig.5; pl.xvi, fig, 12. Stur, Farne d. Carbon-
Flora, p. 329.
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SPHENOPTERIS CAPITATA 1. 8],
Pl XV, Fig, 3,
1897. Sphenopteris sp., D. White, Bull. Geol. Soe. Amer., vol. viii, p. 300,

Frond tripinnate or polypmmnate, delicate; secondary (?) pinnee alternate,
lanceolate, or linear-lanceolate, tapering to a rather obtuse point; rachis
slender, somewhat flexuous, round, naked, smooth; ultimate pinne oval-
lanceolate, alternate, close, rarely overlapping a little, slightly oblique, or
nearly at a right angle to the rachis; pinnules alternate, hardly contiguous,
often with broad, stalk-like attachment, joined by a narrow wing deeurring
along the rachis, ovate, sublobate in 8 to 5 more or less distinetly marked,
distally direeted, rounded or obtusely pointed teeth or lobes; limb thin,
dull, minutely rugose, cut in acute decurrent sinuses between the pinnules
and lobes; nervation rather indistinet, the median nerve originating at an
acute angle with the rachis, curving outward, branching pinnately at a
moderate angle, one nervil passing into each lobe or tooth.

The more salient features of this interesting plant are the compact
ultimate pinnee and the more or less distinetly broadly ovate pinnules or
lobes which are slightly incised by very broad, shallow sinuses or crenula-
tions to form broad, rounded, erect lobes, the lower being inclined so
obliquely as to give the pinnule a slightly stalked appearance. The
pinnules are more or less oblique, with a notably broad attachment with
the marginal wing. The nerves, which are incorrectly delineated in Fig.
3a, are slender and flexuous, forking at a moderate angle to furnish one
nervil for each lobe. They are mostly obscured in the smooth or very
minutely rugose, dull, opaque lamina. The mode of division and lcﬂ)atif;ll
of this speeimen is suggestive of that shown by Gutbier' in his Sphenopteris
rulefolia [non (Eichw.) Schimp.], though the members of the latter, which
is referred to the Sph. gracilis type, are smallér and more deeply dissected.

The texture, surface, obscure nervation, and the more compact pin-
nules, provided with but few very broadly rounded crenulations or teeth,
ave characters by which the form before us can readily be distinguished
from eorresponding portions of Sphenopteris Brittsii Lx., in which the Armargiu

1 Abdriicke, pl. x, figs. 10, 11, p. 42
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may be broken or buried in the matrix so as to present a somewhat similar
outline. ‘

Locality—Near Clinton, Henry Countv Missouri; precise locality
unknown; U. 8. Nat. Mus., 5662.

SPHENOPTERIS TLLINOISENSIS n. SP.
PL XIX, Fig. 4; PL. XLIV, Fig. 1,

1870, Alethopteris hymenophylloides Lesquereux, Rept. ‘Geol. Surv. Tllinois, vol. iv,
p. 393, pl. x, figs. 2, 3, 4 (non fig, 1),

1874, Alethopteris hymenophylloides Lix., Schimper, Traité, vol, iii, p. 500.

1878. Alethopteris hymenophylloides Lix., Andrews, Elem, Geol., p. 177, fig. 323,

1879, Pseudopecopteris hymenophylloides Lesquerenx, Coal Flora, Atlas, p. 10, pl lvi,
figs. 3, 3a-b (non fig. 2); text, vol. i (1880), p. 196 (pars).

Fronds tri- or poly-(?) pinnate, lax, rather delicate; form of primary
pinne not sufficiently known for. deseription; secondary (?) pinnze oblong-
lanceolate, or lanceolate, acute, rather dense though delicate, the rachis being
rather slender, finely lineate, rounded beneath, shallowly canaliculate on
the upper side, with narrow thread-like central strand in relief on the back,
giving off thread-like branches for the pinnee of the next order, and bor-
dered by a wide lamina; ultimate pinnz alternate, oblong-lanceolate or
oblong-triangular, broadest at the base, rather hlunt pointed, open or some-
what oblique, close, usually slightly overlapping, provided with simple or
pinnatifid pinnules in the lower portion, becoming pinnatifid, and crenulate-
lobate by the confluence of the pinnules near the top, and joined at the base
of the decurrent lamina; rachis of the ultimate pinnze thread-like, tevete on
the back, nearly straight and often decurrent at the base to meet the supe-
rior rachis at a very narrow angle; pinnules alternate, oblique, usually at
an angle of nearly 45° of divergence from the rachis, close, usually touch-
ing or slightly overlapping, generally curving slightly upward, either when
small, short, oblong, 2-2.5 mm. long, .75-1.5 mm. wide, obtuse or obtusely
pointed at the top, connate up to near the middle, or, when larger,becoming
ovate and oblong-ovate, obtuse, and developing at first 1 to 3 very erect,
narrow, obtuse teeth above the middle, later bearing 4 to 6 short broad
teeth, and, becoming cut into 6 to 9 longer obtuse teeth, soon passing the
lobate stage into pinnules, the lower pair of which are usually quite oblique,
although the lowest inferior pinnule is sometimes heteromorphous; lamina
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thin, smooth, slightly arched: nervation moderately clear; nerves narrow,
straight or nearly straight, somewhat rigid, slightly depressed or obscure
on the upper surface, Jistinet and somewhat in relief on the back; primary
perve emitted at an angle of about 45°, very rarely decurrent at the hase,
and giving off simple branches at an angle of nearly 40°, one nervil to pass
into each lobe or erenulation, the dentate pinnules having but one simple,
slightly upward turning, rigid nerve to enter each of the few teeth, the
younger pinnules having a single nervil, which aives off a branch for each
gucipient crenulation or developing lobe; fructi fication unknown.

The smaller type, illustrated in the Fourth Ilinois Report® as Alethop-
teris hymenophylloides Lx., and in the Coal Flora® as Pseudopecopteris hymeno-
phylloides 1x., 18 represented in the Missouri collections by several speci-
mens, two of which are shown in Pl XIX, Fig, 4, and PL. XLIV, Fig. 1.
The latter, which shows a section from the upper part of a compound pinna,
1% cumpaml}]e to fig. 3 of the plate in the Coal Flora, while the former,
which includes the apex of a slender pinna similar to the upper part of the
same type, agrees precisely with a specimen (No. 8984 of the Lacoe
collection) from Mazon Creek, the type locality, identified under the above
name by Professor Lesquereux. Other fragments agree with the details
and lower portions of Lesquereux’s fig. 3, and leave, in fact, no doubt as to
the identity of our plant with the small original type of Pseudopecopteris
Tyymenophylloides Eixi

The more salient characteristics in the examples from both States ave
the thread-like, wide-bordered axis in the rachiges, from which the strands
turn off to the subordinate pinnee, the rather smooth, oblique pinnge pro-
vided with relatively few pinnules, the small pinnules or connate lobes
generally very oblique and distant, and the simplicity and apparent rigidity
of the nervation, the nervils being regular in the angle of their divergence
and seldom forking in the pinnule or lobe or small pinnule until a tooth is
in process of formation. The usual form of the pinnule is seen in the
larger fragment, PL XLIV, Fig. 1. It is especially difficult to distinguish
the pimnules from pinne, owing to the early passage to a pinnatifid é.rrénge—
ment in the lower portion of the pinnules. The formation of the first tooth
on the lobe, or of the first lobe on the pinnule, whichever term is applied

R
11870, p. 393, pl. =, figs. 2,3, 4.
2 Atlas, p. 10, pl. 1vi, figs. 3, 3a-D, copied from Rept. Geol. Surv; Illinois, vol. iv.
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to these divisions, is marked by an outward pushing of the lamina on the
proximal margin above the middle so as to form a step-like offset in the
margin, which is gradually cut into a rather blunt, broad lobe or tooth by
the descent of an oblique sinus. Another characteristic of the species is
the upward direction of the divisions, which, except when the lower inferior
lobe is polymorphous, brings the points of the lower lobes or teeth a con-
siderable distance from the base of the pinna or pinnule.

As will be seen from the above notes and a comparison with the origi-
nal figures, the smaller type illustrated by Lesquereux is very different in
form, division, and nervation from the larger type shown in fig. 1, pl. x, of
the Illinois Report, copied as fig. 2 of the plate in the Coal Flora. In short,
it does not seem possible that pinne with the type of large, lax, rather
broadly counfluent, crenulate pinnules with a flexuous, rather narrowly
bifurcated and outward-curving system of nervation illustrated in this
figure could have belonged to the same species as that deseribed above.
Accordingly, I find myself impelled to separate this larger form, fig. 1 of the
Ilinois Report or fig. 2 of the Pennsylvania Report, from the small species
lying before me: and since this smaller species from Illinois and Missouri
seems in its form, mode of division, and nervation to he a Sphenopleris rather
than either a Pseudopecopteris ov a Pecopteris, T am constrained, though not
without regret, to give it a new name, there being already a Sphenopteris
hymenophylloides Brongm.

Should the mode of division in the frond of our species be found to be
that of Pscudopecopteris, then either the speeific name hymenophylivides Lx.
may be restored, in which cage it will be necessary to furnish some other
designation for the large species from Mazon Creek, Illinoig, or the name
illinoisensis may be continued, the species represented by the large type
being still known by its original appellation.

Locality —Hobbs's coal bank, U. 8. Nat. Mus., 5564, 5661, 7.

SPHENOPTERIS (CROSSOTHECA) OPIIOGLOSSOIDES (Lix.).
Pl. XX, Figs. 3, 4.

1879, Sorocladus ophioglossoides Lesquereux, Coal Flora, Atlas, p. 8, pl. xlviii, fig. 11;
text, vol. i (1880), p. 329,

Fronds large, quadripinnate or polypinnate; primary pinnege rather

dense, rough, and somewhat rigid; secondary pinnwe oblique, alternate,
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overlapping, parallel, lanceolate; tertiary pinnge open, alternate, rigid, over-
lapping a little, lanceolate, or lanceolate-triangular, rather obtuse, with
stout, roughly striate rachis, which is shallowly canaliculate on the veutral
surface; ultimate pinnge alternate, open, somewhat flexuous, nearly touch-
ing or slightly overlapping, rather dense, ovate-oblong or lanceolate,
(»l;tuse, with irregular surface; pinnules alternate, when very small broadly
ovate, close, and decurrent, becoming confluent and obliterated toward the
top of the pinna, or, when larger, crenulate and eut in rounded or ovate,
decurrent, outward-curved lobes in the lower part, crenulate and” ovate-
rounded above, the largest ones ovate-triangular, very obtuse and pinnatifid,
with a broad attachment sometimes slightly elongated to form a broad, very
ghort, decurrent footstalle with narrow borders decwrring along the rachis;
lamina coriaceous, slightly furrowed over the primary nerve in the larger
pinnules, repand; nervation quite distinet, coarse, and usually slightly sal-
ient on the upper surface, giving the pinnule a very rough aspect; primary
nerve strong; originating obliquely, curving, often quite decurrently, flex-
uous, more or less distinetly subgeniculate in adaptation to the secondary
nerves at the bases of the lobes or crenulations; secondary nerves, one for
cach lobe or erenulation, given off at a rather open angle, and forking once
or twice at a wide angle, all the divisions, especially the upper branches,
curving strongly outward; and each forking once or twice again, according
to the stage of the development of the lobe, the nerves of each lobe or
very small pinnule having a fasciculate appearance, and strongly arched
upward, the ultimate nervils passing parallel to the margin, which, in the
larger lobes, they reach at nearly a right angle to the midrib; fertile
pinnse very different from the sterile pinnwe, in the lower or middle por-
tion of which they are probably borne; consisting primarily of oblong or
oblong-ovoid, more or less curved, fleshy pinnules about 8-12 mm. long
and 2-3 mm. in width, borne alternately and apparently sessile on a broad
rachis; sporangia fusiform, about 1.75 mm. long, and .75 mm. in width near
the base, tapering to an acute point, apparently arranged pendent or some-
what inflexed in a close or ecrowded fringe about the margin of the fertile
pinnule.

Among the specimens last transmitted by Dr. Britts from Clinton are
several fragments of sterile pinnzae which, almost without doubt, belong to the
same plaut as the fertile specimens described from the same beds nearly
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twenty years ago by Professor Lesquereux under the name Sorocladus ophio-
glossoides! The extremely close relationship of the sterile pinnee from
Missouri with others from Mazon Creek, Ilinois, which the unpublished
manuseript and drawings of Professor Lesquereux show in direct connee-
tion with Serocladus sagittatus Lix.,* the identity of structure which on exam-
ination of the type specimens I find to exist between Sorocladus ophioglossoides
and Sorocladus sagittatus, and the surprising and impressive analogy of both
the fertile and the sterile segments of the American species to the corres-
ponding portions of Sphenopteris Boulayi Zeill, and Sphenopteris Crepini
Zeill, from the Valenciennes basin, place beyond doubt the relationship of
the sterile fragments from Missouri to the group represented by Sorocladus
sagittatus Lx. And since the remarkable affinities between the Missouri
and the Tllinois sterile forms compel us to expect a fertile pinna for the
Missouri gpecies very similar to that deseribed from the other State, we can
Lardly avoid the conclusion that Sorocladus ophioglossoides, which completely
satisfies these conditions and fulfills the analogies, is really the fertile por-
tion of the species to which the fragment illustrated in Pl XX, Figs. 3, 4,
which comes from the same region, belongs.

Tt would manifestly be unjust to anticipate the publication of any
data included in the manuseript report of Professor Lesquereux, ‘however
interesting might be the comparison of the details therein contained.
Consequently no further reference will be made to the sterile specimens
from Illinois.

The Missouri specimens before me are specially characterized by the
irregular appearance of the surface of the pinnm, the system of erenulate
lobation, and the ragged aspect of the nervation, which appears fasciculate
at the base of the lobes, and arches strongly upward.

The types of Sorocladus ophigglossoides L., from Henry County, now
in the Lacoe collection (Nos. 4170-4172) in the United States National
Museum, bear a very striking and interesting resemblance in their form, in
the characters of the fleshy lamina, and. the fringe of sporangia about the
latter, suggesting, as Zeiller remarks, fringed epaulets, and even in the

superficial eharacters of the sporangia, to the type of Sphenopteris Boulayi

1 (Coal Flora, vol. i, p- 329, pl. xlviii, fig, 11.

4 (lonl Flora, vol. i, p. 329, pl. xlviii, figs. 10-100; vol, iii, p. 760, pl. ¢, figs. 4, 5, Through a nisnn-
derstanding a very incomplete drawing of one of the specimens examined by Professor Lesquereux
was ineluded in Lesley’s Dict. F'oss. Pennsylvania, vol. ii, p. 606.
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Zeill, illustrated in figs. 4 and 4a, pl. iv, of the magnificent atlas to the
Valenciennes Flora. In a few examples the surface of the pinnules when
exposed is shown to be barred pinnately on either side of the midrib so as
to resemble some of the figures of fertile pinnules of Daneites Goepp.!
This feature, shown in both the Coal Flora and in Zeiller's figures, is regarded
by the latter as corresponding to lobation of the lamina.

The genus Sorocladus of Lesq uereux® was presented as a substitute for
Staphylopteris Presl, to include “all agglomerations of sporanges of various
forms, either borne upon separate segrents of a fern, like those of Bolrychium
without visible remains of leaves, or whose connection to frond-bearing
leaves can not be traced and is uuknown;” or “for the description of ferns
of the coal represented by fructifications whose relation is unknown.”
Naturally the fructifications included in the genus may be, and actually
are, of widely different relations. Thus Sorocladus stellatus Lx., placed by
Lesquereux at the head of the list of species in this genus, is quite
equivocal, while Soreeladus asteroides Lix., which follows it, would seem
to belong to the genus Calymmotheca Stur®  Sovecludus sagitfatus and
Sorocladus ophioglossoides fall within the genus Crossotheca of Zeiller,* and
Sorocladus Wortheni represents a fertile type perhaps included in Hawlea
Corda® or Asterothecn Presl®

The differences between the sterile portions of Sphenopteris ophioglos-
soides and Sphenopteris Boulayi or S. Crepini may readily be learned from a
comparison of the descriptions and figures.”

The fertile pinnules of the American form are not so large nor so
pedicellate as in Sphenopteris  Bowlayi  Zeill.  Sorocladus  ophioglossoides
differs from Sorocladus sagitiatus by the narrower and more slender form
of the fertile pinuules of the former, which are not dilated at the base
nor distinetly and broadly pedicellate. The forms included in the genus

10f, Dancaites sarapontanns Stur, Morph, Syst. Culm- n. Carbon-T'arne, p. 1463 or Danmites Emer-

soni Lesquerenx, Coal Flora, pl. xxviii, fig. 2.

2 Coal Flora, Atlas, 1879, p. 8, pL. xIviii; text, vol. 1, 1880, p. 327,

) 3 Onlm-Flora, vol, ii, 1877, p. 255, Zeiller, I'l, foss. honill. Valenciennes, 1348, p, 34, pl, xii, figs. 2,

2a-b.
1Amn. Sei. Nat., bot,, (6) vol. xvi, Augnst, 1883, p. 180=S8orotheca Star, Morph, Syst. Culm- m.

Carbon-Farne, December, 1883, p. 175, See Zeiller, I'L foss. houill, Valenciennes, p. 34, ‘

511, d. Vorwelt, 1845, p. 84.

o In Corda: op. eit., p.89.

7 Zeiller, F1. foss, houill. Valeneicnnes, p. 115, pl. iv, figs. da-¢; p. 112, pl, xiii, figs. 1-3.
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Sorocladus deserve a detailed description along with other material com-
prising fertile ferns from the American Coal Measures,

Localities—The sterile forms come from Pitcher’s coal bank, U. B.
Nat. Mus,, 5536, 5698. The original specimens of Sorocladus ophioglossoides
Lix. from Henry County, without more exaet locality, are Nos. 1227 and 4272
of the Lacoe collection, U. 8. Nat. Mus.

SPHENOPTERIS SUBORENULATA (Lix.).
Pl. XX, Fig. 5.

1866, Alethopteris erentlata (Brongn.) Goepp., Lesquerenx, Rept. Geol. Surv. Tllinois,
vol. ii, p. 439, pl. xxxix, figs. 2-4.

1870. Alethopteris erenulata (Brongn,) Goepp., Lesquerenx, Rept, Geol. Sury, Illinois,
vol. iv, p. 393, pl. xiii, figs. 14, 15,

1879, Pseudopecopteris suberenulate Lesquerenx, Coal Flora, Atlas, p. 6, pl. xxxvii,
figs. 7, 83 text, vol. i (1880), p. 193.

The specimen figured in Pl XX, Fig. 5, agrees in so many respects
with several examples from Cannelton, Pennsylvania, and Mazon Creek,
Tlinois, labeled Pseudopecopleris subcrenulata by Professor Lesquereus, as
to leave little doubt as to its proper inclusion in that somewhat variable
species. The lamina of the pinnules is thin, though minutely rugose, with
the marging more or less distinctly retracted between the tips of the
nerves, the crenulation being less marked on the sides than near the apex
of the pinnules. The nerves, which in the specimen in hand are viewed
from the back side of the frond, are clear and in relief. The midrib is
rather slender and decurrent, the nervils pinnate, for the most part nearly
straight and very oblique. The nervils are themselves striate, often
appearing double, as is the case in the specimens from Mazon Creek.

The specimens from Illinois and Pennsylvania, referred to above, rep-
resent a form similar to that given in fig. 8, pl. xxxvii, of the Coal Flora.
It would seem at first that this should be quite distinet from the type illus-
trated in fig. 7 of the same plate. But the variation in the size and nerva-
tion in the entire suite of specimens from Mazon Creek is, as Professor
Lesquereux remarked,! so great that it is difficult to establish any satisfac-
tory line of demarcation among them, although more than one species
seenis to be represented. In the specimen from Missouri the two or three

L (Joal Flora, vol. i, p. 193,
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lower inferior nerves in the pinnules near the base of the segment are found
to bifurcate at a variable distance from the median nerve, but the superior
nerves, as well as all those of the smaller pinnules, are undivided.

In none of the specimens identified as this species have I found the
distinetive characters of the genus Pscudopecopteris. On the other hand, all
the details seem to be those of Pecopteris ov Sphenopteris. M. Zeiller has
refexred this species to Pecopteris, at the same time inseribing' Pseudopecop-
teris suberenulate Lix. as a synonym of Pecopteris crenulate Brongn. 1t is
true that the specific separation, perhaps at the suggestion of Schimper,* of
the American species, which was at first correlated with the European form,
was largely based on the insufficiency of Brongniart's diagnosis and illus-
trative material. But while many of the Illinois specimens appear to be
referable to Brongniart’s species,® so excellently as well as authentically
claborated by Zeiller* after a comparison of Brongniart’s original, the more
simple American type does not seem to me to be included therein. It is
also quite clearly different from the plant illustrated as Pecopteris crenulaia
by Potonié,® who also unites Pseudopecopteris suberenulata as a synonym of
Brongniart’s plant. The Thuringian specimen would seem to be a true
Pecopteris.  The Old World plant seems to differ from that from Missouri
by the thicker lamina and the much more open, frequently obscured nerves,
which in the apparently corresponding portions are once forked, instead of
remaining simple.

The oblique position of the slightly connate pinnules, the rather strongly
decurrent median nerve, the thin lamina, crenulate or erose above, and
decurring to form a marginal wing along the superior rachis between the lat-
eral pinnse, and the relatively narrow flexuous rachis led me to temporarily
regard the form in hand, which should, perhaps, be separated from the com-
mon American type, as a representative of the genus Sphenopteris. It may,
like the Pseudopecopteris spinulosa 1x.° to Wll_l(?-h it is related, be regarded as
one of the intermediate forms, so far as outline and nervation merely are
concerned, between Pecopteris and Sphenopteris. 1t appears to be very

I F1. foss. houill. Valenciennes, p. 192,

* Traité, vol. iii, p. 500.

4 Hist. vég, foss,, p. 300, pl. Lexxvii, figs. 1, La.

4F1 foss. hounill. Valenciennes, p. 192, pl. xxv, figs, 1-4.
3 Fl, Rothl, Thiiringen, p. 65, pl. vi, figs. 1-1.

s(loal Flora, p. 195, pl. 1vi, figs. 1, 1a.

MON XXXVII H
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closely related to the European Pecopteris crenulata, with which some of the
material from Mazon Creck, Illinois, is either identical or at least so similar
as to seem to justify Professor Zeiller's remark as to the interest in the
oceurrence of this type both in Illinois and in probably contemporaneous
beds in the upper part of the Valenciennes series, or at Geislantern.
Locality—Piteher’s coal bank, Henry County, Missouri. Loaned by

Dr. J. H. Britts, Clinton, Missouri.

SPHENOPTERIS 8.

Pl XXXV, Fig. 6.

The fragment vepresented in PL XXXV, Fig. 6, is the only example
of this peculiar form in the collection. The shape of the decurrent half-
stalked pinnules with sinuate or sinuate-dentate margins is ditferent, I
believe, from any yet deseribed.  Most of the characters found in the speei-
men are seen in the photograph or the detail, Fig. 6a.© The rachis is very
finely lineate and is bordered in the lateral pinne by a narrow decurring
wing. The substance of the pinmule is not very thick, and is dull, though
smooth, and flat, or nearly flat. The nervation is fairly clear, the midrib rather
strong at the base, tapering in passing upward and vanishing at the apex.

It is hoped that the accompanying figures and notes will facilitate the
recognition and identification of the species, whiek appears to have been
one of considerable grace and beauty.

Locality—Ienry County, Missouri; U..S. Nat. Mus,, 5654.

SPHENOPTERIS BILOBATA Lx, ined,

The type of this species is described among the unpublished manuseript
of Professor Lesquereux. Pending its publication with other similar
material in due form, further consideration in this memoir is waived.

Locality—Vicinity of Clinton, Henry County; Nos. 5703, 5704, Lacoe
collection, U. 8. Nat. Mus.

OLIGOCARPIA Goeppert, 1841,
Gattungen, Lief. 1 u. 2, p. 3,
OLIGOCARPIA MISSOURIENSIS 1. 8P,
Pl. XX, Figs. 1, 2; PL XXI, Figs. 1%, 21, 3, 4.
1897. Oligocarpia sp., D, White, Bull. Geol. Soc. Amer., vol. viii, pp. 296, 300.
Fronds tri- or polypinnate, lax, spreading, rather delicate; rachis very
slender, narrow, sulcate above, terete below in the subordinate divisions,
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finely lineate, dull, flexuous, those of the last order being very thin and
sinuate; secondary (?) pinnewe alternate, originating at an open angle to the
primary rachis and curving outward, close, or slightly overlapping, flexu-
ous, laneeolate or linear-lanceolate, contracted toward the base, and taper-
ing above the middle fo the acute apex; ultimate pinnxe open, often at a
right angle to the rachis, alternate, rather distant, flexuous, linear-triangular,
tapering from near the base to the slender, narrow apex; pinnules alternate,
ovate, becoming crenulate in passing to the pinnatifid stage, distant, open,
at a right angle to the rachis in the lower portion of the longer pinnee,
obtusely rounded at the summit, with rounded margin on the lower side,
the upper side straighter, giving the pinnule an upward turn, attached by
the whole or nearly the whole base until becoming pinnatifid, and sepa-
rated nearly to the rachis by a broad sinus, which is usually round or
squarish, and sometimes slightly decwrrent at the lower angle; lamina
dull, not very thick; nervation rather coarse, often obscure on the upper
surface; primary nerve decurrent, rather strong, striated, arching with the
pinnule, flexuous, and forking pinnately at a rather open angle, the lower
pervils forking again or even a second fime as the pinnule becomes pin-
natifid; fructification within the margin, in 1 to 7 round depressions, in
each of which appears one or more sporangia, apparently of the type of
Oligocarpi, although the characters are obseure.

The sterile examples incompletely shown in Figs. 1, 2, PL. XX, and
Fig. 3, PL. XXI, from Owen’s coal bank, appear to form a fairly distinet spe-
cies, closely related to O. alabamensis Lx. and 0. Gutbieri Goepp. The gen-
eral aspect of the large pinnz illustrated in Fig. 1, Pl. XX, will at once he
noted as quite similar to the figuve of 0. alabamensis' given by Lesquereux.
But the latter has the rachis opposite or subopposite, while the pinnules are
close and mueh rhore open, instead of being distant and curved upward, as
in the species from Owen’s. [Furthermore, the primary nerves in the Ala-
bama type are much less decurrent. The fertile pinn in the large speci-
men bear also some resemblance to Oligocarpia Brongniartii Stur.?

My reference of the plant to the genus Oligocarpia is based on the strik-
ingly similar conformation of the vegetative part and that of other species

1 Coal Flora, vol. 1, p. 266, pl. x1vii, figs. 1 e-b.
2 Parne d. Carbon-Flora, 1. 131, pl. Ivii, figs. 2. 3. See also Zeiller. V1. foss. bassin, hounill, Valen-
eiennes, p. 17, pL. xi, figs, 3, Sa-c, 4, 5, da-c.
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referred to this genus. I have seen specimens from Morris, Illinois, labeled
0. alabamensis, which should perhaps be included in this species.

The clearest definition of the fruit dots that I am able to secure on this
specimen fails to give any conclusive proof of the generic identity of this
species, although the general aspect and the position of the dots on the
pinnules are very similar to those shown by Geinitz' or Schimper® in
0. Gutbicri Goepp., except that ours are perhaps not so near the margin.
Under the lens the depressions and irregular disklike bodies within are
seen to strongly resemble those published in Stur's photograph of Oligo-
carpia Beyrichi?

The above deseription is based on fragments of sterile fronds or those
in which only a part is fertile. I have also referred, with doubt, to this
species several fertile fragments. The first of these, Pl. XXI, Fig. 4, from
Pitcher's bank, shows a segment of a macerated pinna in which the out-
lines of the pinnules are in many instances quite uncertain, although the
position of the sporangia is well shown. Here the circular depressions
seem cither to be vacant, except for a slight mammillate point in the center,
or to contain a flattened digk with thickened, rather irvegular margin.  When
viewed with a stronger lens this margin or rim scems to be bordered with
large, thick cells, thus appearing to present conditions resembling the fruit
of 0. Bronguiartii as illustrated by Zeiller* or Kidston.?

The specimen (No. 4468 of the Lacoe collection) illustrated in PL
XXI, Fig. 2, seems also to belong to Oligocarpia missouriensis. The same
form is also present at Mazon Creek, Illinois. But of the identity of the
specimen illustrated in PL. XXI, Fig. 1 (No. 4467 of the Lacoe colleetion),
I am not quite so sure, on account of the compactness of the pinnules,
although it seems to be conmected with the sterile forms through the two
specimens just diseussed.  Both 4467 and 4468 show only the upper sur-
face of the limb, #o that only the inflations above the sporangia or sori are
seen. It will be noted that, while in most of the pinnules only two rows ot
fruit dots are seen, still, in the lobes of the lower and more pinnatifid pin-
nules additional dots make their appearance. 1t is hoped that this and other

1 Verst., Steink. Sachsen, p. 17, pl. xxxiii, fig. 7.
*Traité, Atlag, pl. x1i, fig. 8.

“Farne d. Carbon-Flora, p. 137, pl. 1xiii, iz, 1.

iF1. foss, honill, Valenciennes, p. 53, fig. 35.

aTrans. Geol. Soe. Glasgow, vol. ix, 1889, pl. i, fig. 150,
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fruiting forms from our Coal Measures series may be made the subject of a
special study. _

A small and very fragile dphlebio is presented at the base of the upper
pinna on the left of the specimen shown in Pl. XX, Fig. 1.

Localitiecs—Owen's coal bank, U. 8. Nat. Mus., 5567, 5694; also in a
recent collection from Piteher’s eoal bank, U. 8. Nat. Mus., 4468, 5565,
5566, 5696; near Clinton, Henry County, Missouri, U. 8. Nat. Mus., 5719;
Lacoe collection, 4467, 4468, U. 8. Nat. Mus.

OLIGOCARPIA ef. ALABAMENSIS Lix,

Although appearing to differ in some minor particulars from the char-
acters of Oligocarpia alabamensis as oviginally deseribed by Lesquereux,’
several specimens from Deepwater so strongly résemble others from IHlinois
identified by that author as O. alabamensis that 1 provisionally refer them
to that species, the type of which I have not seen.

Locality—Deepwater, U, 8. Nat Mus., 5719.

OLIGOCARPIA ¢f. GUTBIERI Goepp.

The fragment which I temporarily place among the specimens referred
by Lesquereux to this species comprises about three-fourths of a compound
pinna, which, though a little larger, has the form and superficial characters
of the example from Illinois figured in the Coal F lora.”

The specimen from Hobbs's bank is, however, preserved in a sandy,
micaceous shale that hardly permits a satistactory analysis of the nervation,
which in the type from Illinois is very clear, the lamina being extremely
thin.  Still, such traces of nerves as may be seen appear to agree with those
of the figured specimen, and although the lamina is dull and black in the
Missouri fragment, I think it probable that the plant should be referred to
the same species as that from Illinois. The latter, however, as illustrated in
the Coal Flora appears to differ from the type of Goeppert® or Geinitz,*
some of the details of whose figures were copied by Lesquereux,” by the
smaller, narrower, more oblique, and more deeply dissected pinnules, with

I Coal Flora, vol.i, Atlas, pl. xlvii, figs. 1, 1la-b.

Vel i, p. 266, pl. xIviii, figs. 1, 2.

3 (Gattungen, vol. 1.(3), p. 87, pliiv, figs. 1, 2.

+Verst. Steink. Sachsen, p. 30, pl. xxxiii, figs. 6, 75 pl. xxxv, lig, 8.
»Coal Florva, pl. xlviii, figs. 3a-b.



70 FLORA OF LOWER COAL MEASURES OF MISSOURI.

more distant and flabellate nerves. The examination of a number of speci-
mens from the same locality as the one figured throws considerable doubt
on the 'identi'ty of the European and American plants.

The Missouri specimen is quite different from the form referred by Les-
quereux to O. alabamensis 1ix., or that deseribed in this report as O. missouri-
ensis, being distinguished from both by the form of its pinnee, the broader
confluent pinnules, and the more flabellate nervation. It resembles in some
respeets some of the more slender pinne of Pseudopecopteris Pluckenetii
(Schloth) Lx.

Locality.—Hobbs's coal bank, U. 8. Nat. Mus., 5570,

ALOTOPTERIS TPotonic, 1894,

Jahrb. d. k. Pr. geol. Landesanst, u. Bergakad., vol. xiv, 1893, Mittheil., p. xlviii.
Abh. d. k. Pr. geol. Landesanst,, u. I., No. 21, 1896, p. 24,

ALOTOPTERIS ERO&A (Gutb.).
Pl XXIII, Fig. 6; Pl. XXIV, Fig. 3a.

1843, Pecopteris erosa Gutbier, in Naumann, Cotta, Geiuitz, et al.: Giia v. Sachsen,
Flora, p. S1.

1879. Pecopieris erosa Gutb., Lesquereux, Coal Flora, Atlas, p. 8, pL xliv, figs. 1, 1a, 3.
text, vol. 1 (1880), p. 255. ‘

1843, Pecopteris (Cyatheites) linearis Gutbier (nee Rost, nee Stb., necque Old. et
Morr. ), in Naumann, Cotta, Geinitz, et al.: Gia v. Sachsen, Flora, p. 83,

1866, Alethopteris erosa (Gutb.) Geinitz, Verst. Steink. Sachsen, p. 29, pl. xxxii, figs.
-9, Ta, Da.

1869. Alethopleris erosa (Gutb.) Gein., von Roehl, Foss. Fl. Steink. Westphalens, p. 31
(pl.xxi, fig. 11°2)

1877. Prepecopieris erosa (Gulb.) Grand’Eury, Fl. Carb. Loire, p. 63,

1884, Grand' Burye erosa (Gutb.) Zeiller, Ann. Sci. Nat., (6) bot., vol. xvii, p. 9.

1885. Saccopteris erosa (Gutb.) Stur, Farne d. Carbon-FL, p. 159. :

1887, Corymepteris erosa (Gutb.) Kidston, Foss, Fl, Radstock Ser., p. 381,

1888, Corynepteris erosa {Guthb.) Kidst., Zeiller, Fl. foss, honill. Valenciennes, p. 43,

The illustration of a fragment of a long compound pinna of this species
published in the Coal Flora' gives a good general idea of the long, slender,
close, extremely open pinnse characteristic of this species. It also shows
the move delicite habit of the American plant, the outlines of which differ
somewhat from the European type, which is still inscribed by some authors
in the genus Alethopteris.

! Atlas, pl. xliv, figs. 1, 1a.
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The specimen shown in PL XXIII, Fig. 6, is of the same character
as the large fragment figured by Professor Lesquereux. Some of the slen-
der pinnee of this type aftain a length of 6 em. or more. The pinnules
in the middle of the pinna often show two well-developed sharp teeth,
though the latter are not so cristate as in the preceding species. The
small fragment of a young eompound pinna seen in Pl XXIII, Fig. 1,
strongly resembles this species; but by its nervation and the develop-
ment of the pinnules it belongs more properly to 4. Winslovii, next to
be described.

The rock fragment, from the vieinity of Clinton, photographed in
PL XXIV, Fig. 3, shows fwo segments (No. 2386 of the Lacoe collection)
identified by Professor Lesquereux as Pecopleris erosd, the larger of which
approaches A. Winslovii, while the other preserves the apex of a compound
pinna.  But although the lateral pinnz on the larger segment are nearly
of the size frequently found in the A. Winslovii with which it has been
thought it might perhaps belong as a younger stage, they show fairly well
the difference in the pinnules and the margins.

In the American specimens of Aloiopleris erosa the pinnules are broader
in proportion fo the size of the pinna, and not so constricted; the upper
border is much more nearly truncate, the sinuses not so deep proportionately,
while the nerves, which are not so distinet in the rather thicker lamina, fork
near the base at a narrower angle, and arch, especia]ly the upper branch,
rather strongly upward in passing to the margin, approaching in this respect
the P. serrula Lx. When the pinnule has three teeth the upper nervil forks
again at a rather narrower angle than in A. Winslovii.

I have not observed any fertile pinna that seems referable to this species
among the material from Missouri. One fertile specimen from Morris,
Illinois, identified under this name by Professor Lesquereux, has the same
general aspect as the fertile pinnwe of A. Winslovii, though the pinne are
narrower and the marginal filaments do not appear. It would seem, as in
the latter species, to represent more probably Corynepteris, to which genus
it has been referred by Kidston.'

TLocalities—Pitcher's coal bank, U. 8. Nat. Mus,, 5562, 5563, 5614, 5721;
Gilkerson’s Ford, U. 8. Nat. Mus. 5561.

| Prans, Roy. Soc. Edinb., vol. xxxiii, 1887, p. 381
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ALOIOPTERIS (CORYNEPTERIZ?) WINSLOVII n. 8p.

Pl. XXTI, Figs. 1-3; P1. XXIII, Figs. 1-5.

1843. Of, Pecopterts (Diplazites) eristatus Gutbier, in Nanmann, Cotta, Geinitz, et al.:
Giia von Sachsen, p. 80.

1848, Of. Pecopteris eristata Gutb, (non Brongn. ), Goeppert, in Bronn: Index Pal:izont.,
. 915,

1879, Pecopteris eristata Guth., Lesquerenx, Coal Flora, Atlas, p. 8, pl. xliv, figs. 2, 2a;
text, vol. 1 (1880), p. 256,

1854, An Asplewites Sternbergii Ettingshausen, Foss. Fl. Radnitz, pl. xx, figs. 2, 3, 4,
p. 42 (pars) ?

1855, Of. dlethopieris eristata (Guth.) Geinitz, Verst. Steink. Sachsen, p. 29, pl. xxxii,
fig. 6. '

1885, Uf. Saccopteris (Alethopteris) evistata (Gutb,) Stur, Farne d. Carbon-Fl., p, 164.

1897. Pecopteris sp., D. White, Bull. Geol. Soc. Amer., vol. viii, pp. 296, 300.

1899, Aloiopteris Winslovii D. White, 19th Ann. Rept. U. 8. Geol. Surv., pt. 3, p. 487.

The doubt expressed by Professor Lesquereux' as to the equivalence
of the American form identified as Pecopteris eristata with the species figured
by Geinitz® appears to me well founded. Our specimens differ from that
figured in the ¢ Versteinerungen” by the narrower divisions, the nerves
originating, as may be seen in the photograph (P1. XXIII, Fig. 2)of a
slightly macerated and abraded specimen, at a much wider angle, straight
or nearly so instead of curving, not forking below the middle, and forking
once or twice at a very wide angle into short, straight divisions. It seems
evidently distinet from that species.

In its general aspect and features our plant is very similar to the speei-
men deseribed by KEttingshausen® as Asplenites Sternbergii, but, although
some of the pinnz in our specimens are very much like those seen in
Zeiller's figure of the same species,* the detail in this figure, as well as in
Ettingshausen’s illustrations, indicates a more slender form, with broader
midrib and blunter teeth. Some of Stur’s photographic figures of Saccop-
teris Lissinghii (Andri)® are, however, so like the ordinary specimens of our
plant, as seen in PL XXII, Figs. 1 and 2, that it seems far from improb-
able that the specimens he had in hand should be included in the same

! Coal Flora, p. 256.

* Verst. Steink, Sachsens, p. 29, pl. xxii, figs. 6, 6a,

* Bteinkolenfl, Radnitz, 1855, p. 42, pl. xx, figs. 2, 3.

+ 8phenopteris Sternbergit (Eth.) Zeiller, Fl. foss. houill. Valenciennes, Atlas. pl. ix, figs. 5. ba, p. 128,
® Farne d. Carbon-Flora, pl. lii, figs. 2-6, p, 1686.
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species as those from Missouri. But Andril’s original figures,' as well as
those given later by Weiss® and Zeiller,” seem to represent a plant with
more obligue pinnules, comparable to those of Sph enopteris inequilateralis 1.x.,
which are much more dissected. In the comparatively very few specimens
£rom Missouri in which the pinnules have elongated to a length of 1 em. or
more the lamina is still but little dissected, and the pinnules, which may be
considered as pinnatifid, are constrieted but slightly at the base. Imperfect
fragments of such pinnee are illustrated in Pl. XXTII, Fig. 3, and P1L XXIII,
Fig. 4. Were this pinnatifil stage common in the development of the
species, we should see many such fragments in the collections mingled with
the attending segments of various degrees of maturity, including portions of
rachises, 1 cm. or more in width, provided on hoth sides with alternating
pinnae of the usual form. The relation of the small fragments of a young
compound pinna (Pl XXIII, Fig. 1) to this species is shown by both the
nervation and the peculiar angular dentition.

The fertile pinnee, which seem to have been horne direetly on the pri-
mary pinne, do not, as shown in PL. XXIII, Figs. 4 and 5, differ in general
form and arrangement from the sterile pinne. The sporangia, which are
oblong or oval, .75 to 1.25 mm. long, .4 to .6 mm. wide, rounded at one end
and rather obtuse at the other, are borne, in groups apparently, on the
lower surface of the slightly reduced pinnules, which are so crushed in
the shale as to make them seem entirely covered by the flattened sporangia.
In a few ecases it may be seen that the sporangia are attached by the ends
in round groups, perhaps of 5 to T sporangia each, the members of which
are sometimes spread apart at the top.

The question of the systematic position of the group, including Pecop-
toris cristata Gein., Asplenites Sternbergii Kitt., Pecopteris erosa Lix., P. georgi-
ane Lx., and P. serrula Lx., is oue that has perhaps not yet reached its
finnl settlement. Ettingshausen’s Asplenites Sternbergii, to choose a typical
example, has been referred by various authors to Pecopteris,* Oligocarpia,®
Sphenopteris,® and Saccopteris,’ while other species, no doubt congeneric,

L Sphenopieris Baginglii Andri, Vorweltl. Pfl. Steinlk., 1866, pl. vii, figs. 2, 3, p. 20

2 Aus d. FL . Steinlk,, 1881, pl. xii, fig. 76.

3Tl foss. honill. Valenciennes, Atlas, 1886, pl. ix, figs. 1, 2; text, 1888, pp. 122,125, fig. 41,
i 8chimper, Traité, vol. i, 1869, p. 526

* 8tur, Culm-Flora, vol. ii, 1877, p. 294,

5 Weiss, Aus d. L. Steink., 1881, p. 12,

# tur, Farne d. Carbon-Il., 1883, p. 163,
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have been deseribed as Alethopteris or referred thereto. On the whole, this
group of species consfitutes a division or section quite distinet from the
other sections of the genus Pecopteris, which should either be transferred to
some other genus, if that is found practicable, or separated as the basis of a
new genus. By most recent authors they are referred to the genus Sphenop-
tevis, and it would indeed seem that they are most closely related to and
congeneric with Sphenopteris Essinghii Andrii, which binds them to Sphenop-
teris inequilateralis Lx.  Sphenopleris Sternbergii (Ett.)) Weiss was placed in
the fertile genus Swccopteris by Stur, and Saccopteris (= Grand "Eurya
Zeiller) is regarded' as identical with Baily’s Corynepteris® Thus most of
these species like Sphenopteris Essinghii have found places in Corynepteris or
its synonyms. The close resemblance of the fertile pinna from Missouri,
obscure speeimens of which are found in P1. XXIII, Kig. 5, to the specimens
figured by Zeiller® as Sphenopteris (Corynepteris) coralloides Gruth., is at once
apparent, even the narrow dichotomous filaments extending out from the
slightly reduced limb being similar in both species. This cireumstance,
together with the demonstration by Zeiller* of the same type of fruit in
Sphenopteris Essinghii, leaves little room for doubt that the fructification of
our American plant is probably of the Corynepteris type. Our specimens,
though badly erushed, seem to confirm this view: but while the sporangia
are shagreened and would seem to be grouped in a manner similar to Cory-
nepteris, 1 have not yot been able to distinguish the zone of the thickened
sells found in the sporangia of that genus.

Localities—Frequent at Pitcher’s bank, U. 8. Nat. Mus., 551, 5610,
5611, 5613, 5721; Owen’s coal bank, U. S. Nat. Mus., 5609, 5613; Deep-
water, U. 5. Nat. Mus, 5552, 5689; Hohbs’s coal bank, U. S. Nat. Mus.,
5690; Gilkerson’s Ford.

PECOPTERIDEZA.
PECOPTERILS Brongniart, 1822,
1822, Filicites see. Pecopteris Brongniart, Mém, mus. hist. nat., vol. viii, p. 233,
1826. Pecopteris Sternberg, Versuch, vol. i, tent., p. xvii (pars).

1828. Pecopteris Bronguniart, Prodrome, p. 54.

! Kidston, Trans. Roy, Soe. Bdinb., vol, xxxiii, 1887, p. 381,
* Explan, sheet 142, maps, Geeol. Surv. Ireland, 1860, p. 16.

? FL foss. lionill. Valenciennes, Atlas, pl. x, figs. 1, 2.

4 Op. ¢it., text, p. 125,
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PECOPTERTS (DAGTYLOTHEUA) DENTATA Brongn. (non Will.).
PL XXIV, Figs. 1, 2; PL XXV; Pl XX VI, Figs. 2-4; Pl XXVII,

1898, Pecopteris dentata Brongniart, Prodrome, pp. 58, 170,

1834, Pecopteris dentate Brongniart, Hist. vég. foss., p. 346, pls. exxiii, exxiv,

1835. Pecopteris dentata Brongn., Lindley and Hutton, Foss. Ilora, vol. ii, pl. eliv.

1870. Pecopteris dentata Brongn., Lesquereux, Rept. Geol, Sury. Illinois, vol. iv, p. 404.

1876. Pecopteris dentata Brongn., Ferd. Roemer, Leth. Geogn., vol. i, Aflas, pl. lii,
figs. la-b; text (1880, D. 176,

1878. Pecopteris dentata Brongn., Zeiller, Vég. foss. terr. houill., Atlasg, pl. elxviii, figs.
3, 4; text (1879), p. 86.

1879. Pecopteris dentata Brongn., Lesquereux, Uoal Tlora, Atlas, pl. xliv, figs. 4, 4a;
text, 1 (1880}, p. 240.

1880. Pecopteris dentata Brongn., Fontaine and L. C. White, Permian Flora, p. 66, pl.
xxii, figs. 1, 2 (3-51%).

1883, Pevopteris dentata Brongn,, Renault, Cours. bot. foss., vol. iii, p. 121, pl. xxi,
figs. 4, 5.

1887, Pecopteris dentata Brongn., Lesquereux, Proc. TU. 8 Nat. Mus,, vol. x, p. 25.

1893. Pecopteris dentata Brongn., D. W hite, Bull. U. 8. Geol. Surv.; no. 98, p. 60.

1809, Pecopteris dentata Brongn., D, White, 19th Ann. Rept. U. 8. Geol. Surv., p. 458,

1828, Pecopteris plumosa (Artis?) Brongniart, Prodrome, pp. 58, 171.

1835 or 1836. Pecopteris plumosa (Artis?) Brongniart, Hist. vég. foss., p. 348, pls. exxi,
¢xxil,

1858. Pecopteris plumosa (Artis?) Lesquerenx, 1eol. Pennsylvania, vol, ii, pt. 2, p. 867,

1866. Pecopteris plumosa (Artis?) Lesquereux, Rept. Geol. Surv. Illinois, vol. i, Pal.,

. A48,

1869, Perc’:optm'iu plumosa (Artis?) von Roehl, Foss. FL Steink. Westphalens, p. 38, pl.
xxxiii, fig. 4.

1881, Pecopteris plumosa (Avtis?) Weiss, Aus d. FL d. Steink., pl. xvii, figs. 104, 104a,

1888, Pecopteris plumosa (Artis?) Howse, Trans. N. H. Soe. Northumberland a. Dur-
ham, vol. x, 1, p. 89,

1828. Pecopteris triangularis Broungniart, Prodrome, pp. 58, 171.

1832, An Sphenopteris candata Lindley and Hutton, Foss. Flora, vol. i, pl. xlviii ?

1833, Oyatheites dentatus (Brongn.) Goeppert, Systema, p. 325.

1855, Cyatheites dentatus (Brongu.) Goepp., Geinitz, Verst. Steink. Sachsen, p. 26
(pars), pl. xxix, figs. 10-12; pl. xxx, figs. 1, 2.

1869, Cyatheites dentatus (Brongn.) (Geopp., von Roehl, Foss, Fl, Steink. Westphalens,
p- 87, pl. xxxiii, fig. 6.

1876. Cyatheites dentatus (Brongn.) Geopp., Heer, Fl. Foss, Helv., p. 30, pl. xi; pl. xii,
figs. 1-5.

1838, Pecopteris Brongniartiana Presl, in Sternberg: Versuch, vol. ii, 7-8, p. 160,

1848, Cyatheites plumosus (Artis?) Goeppert, in Bronn: Index Palazont., p. 365.

1869. Oyathoearpus dentatus (Brongn.) Weiss, Foss. FL jiingst. Steink. u. Rothl
Saar-Rh. Geb., p. 86.

1869. Pecopteris ( Cyatheides) dentato Brongn., Schimper, Traité, vol. i, p. 508,

1877. Senftenbergia dentatu (Brongn.) Stur, Culm-Flora, vol, ii, p. 187 (293).
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1888. Senftenbergia (Pecopteris) dentata (Brongm.) Stur, Toula, Die Steinkohlen, p.
188, pl. i, figs. 21, 22,

1877. Prepecopteris dentate (Brongn.) Grand 'Bury, FL Carb. Loire, 1. 63.

1877, Senftenbergia plumosa (Artis?) Stur, Cualm-Flora, vol. i, p. 187 (293).

1585, Senftenbergia plumosa (Artis?) Stur, Farne d. Carbon-Fl., p. 92 (pars), pl. li,
figs. 1, 2, 3.

1879. Pecopteris pennwformis Brongn., Lesquereux, Coal Flora, Atlas, p. 8, pL. xlv,
figs. 1, 1a (figs. 2, 2a?); text, vol. i (1880), p. 239 (pars, exel. syn.),

1883. Dactylotheca dentata (Brongn.) Zeiller, Ann. Sci, Nat., (6) bot., vol. xvi, p. 184,
plix, figs. 12-15,

1888. Dactylotheca dentata (Brongn.,) Zeiller, F'l. foss. honill. Valenciennes, p. 50, figs,
16a-b,

1890, Dactylotheca dentate (Brongn.) Zeiller, Fl. foss, Autun et Epinae, vol. i, p. 21,
figs, 17a-b.

1897, Dactylotheca dentata (Brongn,) Zeill., Potonié, Lehrb. d. Pflanzenpal., p. 92, fi gs.
63 A, B; p. 108, fig. 96.

1884, Prepecopteris phumosa (Artis?) Burean, Comptes rendus, vol. xeix, p. 1036,

1883, Nenftenbergia acuta (Brongn.) Stur, Farne d. Carbon-F1., vol. i, p, 96, pl. li, figs.
4, 5.

1886, Pecopteris (Dactylotheca) dentata Brongn., Zeiller, Fl. foss, houill. Valeuciennes,
Atlas, pl. xxvi, figs. 1, 1a, b, 2, 2a—¢; pl. xxvii, figs. 1, la, b, 2, 2a, 3, 3a, 4;
pl. xxviii, figs. 4, 5, Ja; text (1888), p. 196,

1890, Pecopteris ( Dactylotheca) dentata Brongn., Zeiller, F1, foss. Antun et Epinae, vol.i,
p. 66, pl.ixq, figs. 3, 3a.

1886. Dactylotheca plumosa (Artis?) Kidston, Cat, Pal. Foss. PL Brit. Mus., p. 128,

1896, Dactylotheca plumosa (Artis?) Kidston, Trans. Roy. Soe. Edinb., vol. xxviii, pt. 1,
- 205, pls. i-iii.

1887. Dactylotheea plumosa {Artis?) Kidst. var. dentata (Brongn.) Kidston, Foss. Fl,
Radstock Ser., p. 382,

Fronds large, tripinnate, quadripinnatifid below; primary rachis large,
H=12 mmu. wide, finely frichomatose; secondary rachis 1-5 mm. broad, grooved
on the upper surface and finely punctate; primary pinnae alternate, at right
angles or oblique, often reflexed in the lower part of the frond, nsually over-
lapping slightly, 8.5-11 ¢m. apart, oval-lanceolate, 18-50 ¢in. or more long,
3.5-12 em. wide at the middle, somewhat contracted at the base, the sides of
the larger ones parallel in the middle portion, and tapering to a sharp point
above; secondary pinnse alternate, 6-12 nm, apart, usually overlapping
somewhat, the upper ones oblique, the middle nearly at right angles, the
lower ones often reflexed and shorter, often flexuous, linear-lanceolate, the
larger ones 2.5-6 cm. long, 5-25 mm. wide, tapering to an obtusely acumi-
nate point; pinnules alternate, more or less triangular, somewhat arched,
generally obtusely pointed or rounded, sometimes acuminate at the tip or
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appearing oblong, somewhat oblique, sessile, contignous, and slightly connate
at the base, those in the middle of the secondary pinna 35 mm. long, aver-
aging about 2 mm. in width at base, the margins generally more or less
roflexed s0 as to make them appear sharply triangular, the laminge arching
hetween the nervils, either entire or with a few rounded, usually indistinet
lobes: the lower basilar pinnule of each secondary pinna generally shorter
and lobate, sometimes appearing auriculate; pinnules toward the top of the
secondary pinnge gradually becoming confluent, passing to the entire or
slightly lobed apex of the pinnse; pinnules of the lower secondary pinne
near the base of the frond, 5-13 mm. long, 2—4 mm. wide, pinmatifid, or per-
haps pinnate, the divisions being about 1.5 mm. long and 1 mum, wide, the
uppermost secondary pinnze with pinnules hecoming united and passing
into primary pinnules, pinnatifid below in rounded lobes, the succeeding
ones crenulate, then entive; nerves usually quite distinet, the median nerve
passing to the top, but very slightly if at all decurrent, emitting nervils
at a wide angle, the lower nervils forking, the upper ones simple, those of
the large pinnatifid pinnules giving off other simple nervils in the lower
lobes.

Although both Pecopteris dentata Brongn. and P. pennaformis Brongn.
are recorded as having been found in the vieinity of Clinton, I have not
yet seen any specimens that seem o me referable to the latter species.  On
the contrary, all the examples from Henry County, including the large one
shown on PL XLV of the Coal Flora, that were labeled Pecopteris pewice-
formis—eoncerning the characters of which there is much confusion apparent
0 the identifications in this country—seem to agreec well, most of them
perfecﬂy, with specimens of P. dentata from France and Emngland. The
comparison of our American with the foreign material fully confirms the
views expressed in the remarks on this species in my report on the flora of
the outlying basins of Missouri.

The common and typical phases of the species are shown in PL XXV,
Fig. 1; Pl.. XXVI, Fig. 3, and Pl XXVII, the details of the nervation
being illustrated in the enlarged photographs, P1. XXIV, Figs. 1a, 1), or in
PL XXVI, Fig. 4. A number of specimens from Pitcher’s coal mine are very
delicate, approaching the form distinguished by some authors as Pecopte'r'és

| Bull. U. 8, Geol, Survy., No. 98, 1898, p. 60.
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plumosa.  Generally, however, the pinnules are fully up to the typical size,
agreeing in form, nervation, and limb with the European species. A few
examples, from DPitcher’s mine, show the pinnules rather more crowded,
larger, broader, and smoother, the lamina heing hardly raised between the
nerves. This form, which approaches nearer than the other to P. pennce-
Jormis, should perhaps receive some distinetive appellation.

Although a number of the specimens are fertile, the sporangia are not
sufficiently clearly preserved to give any important details as to structure
Or arrangement.

Localities.—Collected in fine specimens from Pitcher’s bank, U. 8. Nat.
Mus., 5641, 5642, 5643, 5635, 5738, 5739, 5743; Owen’s coal bank, U. S.
Nat. Mus., 5621, 5742; Gilkerson’s Ford, U. 8. Nat. Mus., 5740.

PECOPTERIS cf. ARBORESCENR (Schloth.) Brougn.
Pl. XXXVI, Fig.s; PL XLIV, Rig. 3; Pl. XLVIIL, Fig, 61,

Among the material last transmitted by Dr. Britts ave several fragments
of Pecopleris, the size, form, and nervation of whose pinna and pinnules
secem to befairly comparable with those of Pecopleris arborescens as described
by Brongniart® and further differentiated by Zeiller? Portions of the pinnee
as well as the general form of the pinnules present even more strongly
the aspect illustrated by Zeiller' as P. eyathea (Sehloth.) Brongn., but the

!Binee the preparation of this report and synonymy the writer has had the opportunity to
consult Mr. Kidston’s most interesting and thorongh elaboration of the Pecopleris plumosa (Artis)
Brongn., as the result of which the®identity of the Filiviies plumosus with Sphenopteris erenata L, &
1., 8, cavdate L. & II., dspidites silesiacus Goepp., ete., i8 very satisfactorily demonstrated. The
specific inseparability of the plant describeid by Artis from most of the material later deseribed by
various authors as I denteta is also evident. An inquiry into the geologic horizons of the plumosa
forms, ineluding 8. crenata, 4. silesiaca, and the fine series from the Middle Coal Measures illustrated
by Kidston, seems, however, to show thaf, in general, in Europe as well as in Awmerica the delicate
plumose type is more characteristic of lower stages of the Coal Measures, while the more robust type
with broader, more obtuse pinnnles and a stronger nervation is essentially characteristic of higher
beds. The writer is therefore fully ¢onvinced of the desirability of retaining a varietal distinction
for the later form, illastrated in thig report, whose differences from the forms illustrated by Kidston
ave quite apparent. The form which T have treated as P. dentata shonuld probably be designated as
Pecopteris plumosa var. dentata, the combination proposed by Kidston in 1887, since it appears that
. plumosw (Artis) Brongii. has priority over . dentata Brongn, The very full synenymy given hy
Kidston (Trans. Roy. Bec. Edinlb,, vol. xxviii, pt. 1, 1896, p. 205, pls. i-iii) includes the Apiiebia
adnata, which he shows to be peeuliar to Pecopteris ( Dactylotheca) plumosa.

£ Hist. vég. foss,, p. 310, pl. eii, figs. 1, 2.

“F1. foss, honill. Commentry, p. 111, pl. xi, figs. 1, 2.

YOp. eiti, p. 119, pl. xii, figs, 1-4,
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nervils seem to be always simple, and the rachis is punctate. In fact, 1
should have but little hesitation in veferring the fragments to the former
species were it not for a slight decurrence of the midrib and the distinetly
villous upper surface of the fertile pinnules. So well marked, however,
are these characters that a definite veference of our specimens to that
species is plainly not allowable.  Still, not wishing on the evidence of the
material before me to add to the nomenclature of this already highly
diffeventiated group, I leave the fragments from Missouri, one of which
is seen in PL XXXVI, Fig. 8, with a reference that is both tentative and
comparative.

Considerable difference as to the punctation of the rachises exists
between the specimens from different regions or horizons deseribed by dif-
ferent authors as Pecopteris arborescens. In the specimens from Missouri a
rachis less than 4 mm. in length is provided with rather distant, very open,
upward-curving spines, round at the base, and nearly 2 mm. in length.

To the form described above probably belongs a specimen from the
same region’ labeled by Professor Lesquereux as Pecopteris aqualis Brongn.
The pinnules in this specimen, PL XLIV, Fig. 3, 3% are, however, more
than twice as long as, and broader at the top than, those of one of Brong-
niart’s types® which, in verification of Brongniart’s intimation, has been
referred by Schimper and Zeiller to P. penncformis.

Locality —Gilkerson’s Ford, U. 8. Nat. Mus., 5588, 5505, H5Y6.

A doubtful fragment which, the nervation being obscure, may belong
to P. westite Lx., is from Piteher’s coal hank, U. 8. Nat. Mus. 5686. '

PECOPIERIS (ASTEROTHECA) HEMITELIOIDES Brongn.?

Pl XXXV, Fig. b.

Among the hundreds of fragments of Pecopleris from Hobbs’s bank is
a single specimen, which, though failing to show certain important diagnos-
tic characters with sufficient clearness to make positive its identification as
Pecopteris hemitelioides Brongn., seems nevertheless to coincide so far with
that species in its visible features as to justify its provisional designation by
the same name. This fragment, some idea of the outlines of whose pinna

1 No, #4753 of the Laeoe eollection, 1. 8. Nat. Mns.
: Hist. vég. foss., p. 343, pl. exvin, figs. 1, 2.
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and pinnules can be gained from Fig. 5, Pl. XXXV, represents a segment
of a spinous rachis 8 mm. in width, to which arve attached three fertile pinnze,
the lower surface of which is presented to the observer. The rachises of
these pinnge are provided with well-marked, distinet, upward-inclined, acute
spinous scales. '

The sporangia, a sketch of which is shown i Fig. 5a, are situated in a
row on each side of the midrib, the attachment being rather nearer the
margin.  The sporangia, nearly 1 mm. long and about .2 mm. in width,
tapering to an acute apex, are apparently arranged in fours and inclined
inward, so that when compressed they lie pointing more or less directly
toward the midrib, and covering the greater portion of the pinna. In most
eases the outer pair of sporangia are developed to a very much larger size
than the inner ones, the result being that in the flattened, carbonized mate-
rial they only are seen. This condition is very similar to-that illustrated in
Pecopteris ewnewra by Grand "Eury' and Zeiller.

In the specimen before me the nervation is obseured by the sporangia,
except in the uppermost small pinnules, where the nervils are simple. This
character, together with the striking resemblance of the pinnee and pinnules
in form and arrangement to those illustrated by Zeiller in the flora of the
Commentry Basin,” led me to apply, though not without doubt, the same
name, Pecopteris hemitelioides Brongn., to the plant from Missouri.

Locality—Pitcher's coal bank, U. 5. Nat. Mus., 5594.

PpcoplERIS JENNEYI 1. sp.
Pl XXXVI, Pigs. 1, 2,
1897, Pecopteris sp.. . White, Bull. Geol. Soc. Amer., vol. viii, p. 296,

Frond robust, dense; secondary (¥) pinnwe alternate, open, lanceolate
or linear-lanceolate, acute; rachis strong, rigid, irregularly striate and pro-
vided with narrowly lanceolate, acute, upward-curved, scaly spines, leav-
ing, where broken away, rounded scars; ultimate pinnze alternate, open,
close, usually touching or slightly overlapping in the lower part of the
superior pinnee, often slightly curved upward, linear, the sides parallel in

LK1 earl, Loire, pl. vii, fig, 3.
2. foss, houill. Commentry, pl. xi, fig. 4a.
*Op. eit., pl. xi, figs. 6, 6a, 7, Ta, p. 133,
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the lower and middle portions, converging near the top to form the obtusely
pointed apex; ultimate rachis strong, broadly canaliculate above, rounded
beneath, sparsely punctate; pinnules alternate, close, usually nearly con-
tiguous, often crowded, open, gmmrally at or nearly at a right angle to the
rachis, ovate when small, becoming oblong, rounded at the apex, slightly
irregular, very slightly decurrent at the base, the small pinnules joined for
a little distance, with a decurring sinus, the large ones distinet to the base,
more or less constricted on the upper side of the base by the decurrent
sinus, the largest ones frequently somewhat contracted in the inferior angle
also; lamina not very thick, dull, arched near the margin, and marked on
the ventral surface by a row of rather distant minute mammillate points in
each interneural space; nervation coarse, generally distinet; median nerve
rather strong and but slightly if at all decurrent in the large pinnules,
depressed slightly, minutely and irregularly lineate, passing nearly to the
apex of the pinnule, decurrent in the small pinnules; lateral nerves origi-
nating at a very oblique angle, curving at once outward, and forking near
the base, normally at a rather open angle, the upper division sometimes
forking again in the lower portion of the very large pinnules, in passing
with slight upward curvature to the margin, which they reach at an angle
of 60°=75% fructification unknown.

In a portion of the specimen illustrated in PL XXXVI, Figs. 1 and 15,
the substance of the pinnules is so macerated that the rather coarse nerva-
tion stands out in velief. The conditions of preservation have also imparted
a rather greater degree of obliquity to the nerves in most of the pinnules
than is seen in those specimens in which the lamina is spread out more
evenly in the matrix. The punetations, which are quite distinet in the
rachises of the larger pinnge, are sparsely scattered in the fragment of a
smaller pinna seen in PL XXXVI, Fig. 2. In one of the fragments sent by
Dr. Britts we have a segment of rachis 30 em. in length, 10 mm. in width
at the base, and 8 mm. at the upper end, on which the upward-curved,
chaffy spines are as much as 8 mm. in length. This rachis is provided with
pinnze a little larger than those seen in Fig. 1, or of nearly the size and
appearance of those shown in fig. 3, on pl. xiv, of Zeiller's Flora of the
Commentry Basin.  Unfortunately this slab is not suited for photographic
illustration.  The pinnules are generally not so close as in omr F ie. 1. The
nerves, generally coarse and rather stiff in appearance, usually visible

MON XXXVII—OG6



82 FLORA OF LOWER COAL MEASURES O MISSOURIL,

on the upper surface, ave always clear on the lower surface, where they are
like fine wires, sometimes appearing double, as ina portion of the specimen
from which the detail, P1. XXXVI, Fig 1q, is drawn.

The specimens which T have deseribed under the above name belong
to the <complex of Pecopleris species, among which Pecopteris oreopteridia
(Sehloth ) Brongn. and P. lepidorachis Brongn. are the most familiar. In
fact, I was at first disposed to identify them as the latter species, for, while
apparently distinet from the unequivocal type! figured by Brongniart, in
which the pinnules are narrower, the upper division of the nervils in the
larger pinnules in most cases forking again, the fragments from Missouri
present a general aspect, form, and arrangement of the pinna and pinnules
so strikingly like those of the specimens illustrated by Zeiller * or Potonié® as
to argue strongly, especially in the presence of a similar system of nerva-
tion, in favor of their specific identity. But a more minute comparison
seems to show in the American plant a tendency to greater decmrrence in
the midribs and sinuses; the pinnules, which appear slightly broader in
proportion to their length, often contracted on the upper side at the base;
nervation distinetly constricted on the lower side also; the midrib rather
stronger, and the nervils slightly closer and usually more oblique. In
respect to the decurrence of the midrib, the form of the smaller pinnules,
the contraction of the larger pinnules, and the nervation, our plant is some-
what intermediate between P. lepidorachis and P.oveopteridia.  In the latter,
however, the upper nervil is more apt to fork again, even in the smaller
pinnules, while the rachis is always smooth.  Still, the resemblance to that
species as generally figured is very strong. Pecopteris Jenneyi* has much
in common also with 2. densifolia Goepp. and P. Daubreei Zeill.” hut in the
former the pinnules are apparently even more constricted at the base, and,

| Hist, viég, foss., p. 313, pl. «¢iii, fig. 1. Figure § of the same plate is also referred to this species
by Brongniart in the text of P. lepiderackis, but it is also similarly assigned on the opposite phage
(312) to P, platyrachis, with which reference the explanation of the pl. ciii agrees. M. Zeiller (FL
toss. honill. Commentry, vol. i, p. 127) is disposed, on account of the coarsely punetate rachis, fo con-
sider it as perhaps one of the types of . lepidorachis, although the nervils arve delineated as simple.

Lesquerenux, however, copied this fignre in pl. xli of the Coal Flora (figs. b, ba) and gives it ag the
illustration of P. plefyraciis, n species described as having a smooth rachis,

2 I1. foss. houill. Commentry, pl. xiii, fig.5; pl. xiv, figs. 1-3.

311, Rothl. Thiiringen, p. 72, pl. v, figs. 2, 2b.

1The small pinnules of &, Jenneyi are nusnally rather wider proportionately, with wore obligue
nervation than in the latter species, as illustrated by Potonid, Il Rothl. von Thiivingen, pl. vii, figs,
la, 15, p. 68

3 F1. foss. houill. Commentry, pt. 1, p. 147, pl. xv, figs. 1-5.
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as in P. orcopteridia, the rachis is smooth, while in the latter the surface is
villous.

Localities—DPitcher’s coal bank, U. 8. Nat. Mus., 5590, 5597, 5598;
Hobbs's coal bank, U. 8. Nat. Mus., 5599. '

PrcoPlERIS CANDOLLIANA Brongn.'

1828, Pecopieris Oundolliene Brongniart, Prodreme, p. 56,

1833 or 1834. Pecopteris Candollione Brongniart, Hist, vég. foss,, p. 305, pl. ¢, figs,
1, 1a.

1835 or 1834, Pecopteris affinis Brongniart [non (Schloth.) Stb. |, Hist. vég. foss., p. 306,
pL ¢, figs. 2, 3.

1883. Pecopteris affinis Brongn., Renault, Cours. bot. fos., vol. iii, p. 109, pl. xvii, fig. 6.

1836, Cyutheites Candolleanus (Brongn,) Goeppert, Systema, p. 321,

1855, Uyatheites Candolleanus (Brongn.) Goepp., Geinitz, Verst, Steink, Sachsen, p. 24,
pl. xxviii, figs. 12, 13.

1857. Cyatheites Candollianus (Brongn.) Goepp., Meneghini, Pal. Sardaigne, p. 156,
pl. D

1869, Cyatheites Cundolleanis (Brougn.) Goepp., Von Roehl, Foss. Fl. Steink. West-
phalens, p. 83 (pl. xii, fig. 30%).

1876. Cyatheites Candolleanus (Brongn,) Goepp., Heer, FL. Ioss. Helv., p. 28 (pl. viii,
figs. 9, 9b?).

1853, Pecopteris Candolleans Brongn., Andrii, in Germar: Verst. Steinkohlent. Wettin
u. Libejiin, p. 108 (pl. xxxviii, figs, 1-31).

1877. Pecopteris Candolleana Brongn., Grand *Eury, I'l. Carb. Loire, p. 69, pl. viii, fig. 8.

1880. Pecopteris Candolleana Brongu., Fontaine and L. C. White, Permian Flora, p. 63
(pl. xx, figs, 1-31).

1883, Pecopteris Candolleana Brongn., Renault, Cours. bot. foss., vol. iii, p. 109, pl.
xvii, figs. 7, 8, § bis.

1869. Pecopteris (Cyatheides) Candolleana Brongn., Schimper, Traité, vol. 1, p. 500,

1869. Cyathocarpus Candolleanus (Brongn.) Weiss, Foss. FI, jiingst. Steink. u. Rothl,
Saar Rh. Geb., p. 85,

1879, Pecopleris Candollei Brongn,, Zeiller, Vég. foss. terr. houill,, p. 84,

15383, Seolecopteris Oandolleana (Brongn.) Stur, Zur Morph. System. Culm- u. Carbon-
Farue, p. 123, :

1888. Pecopteris (Asterotheca) Candollei Brongn,, Zeiller, Fl, foss. honill, Commentry,
vol. i, p. 128, pl. xi, fig. 3.

1890. Pecopteris (Asterotheca) Candollei Brongn., Zeiller, F1. foss, houill. perm. Autun et
Epinae, p. 47, pl. viii, figs, 5, 6.

The specimen which I refer to this rare species is by its form, the
outlines of the pinnules, and its nervation so closely related to the Old
World plant that its reference to the same species seems quite justified.

I Striet adherence to the law of priority requires the use of the orthography given by Brongniart
in the “ Prodrome " and the ¢ Histoire,”
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Although the stratigraphic pesition of the beds near Clinton would
seem to be rather low for this form, it has already been reported in speci-
mens,’ which seem to me questionable, from beds no yvounger at Mazou
Creck, Tllinois, as well as from Mount Hope, Rhode Island.?

PECOPTERIS SQUAMOSA Lx.
1870. Pecopteris squamosa Lesquerenx, Rept, Geol. Sury. Illinois, vol. iv, p. 400, pl
xii, figs. 1-4, pl. xiii, figs, 10, 11.
1879, Pecopleris squamosa Lesquereux, Coal Flora, Atlas, p. 7, pl. xxxix, figs, 12, 13,
13a; text, vol. i (1880), p. 235. '
1899. Pecopteris squamose Lix., 1. White, 10th Ann. Rept. U. 8. Geol, Sury., pt. 3, p. 494,

The species from Mazon Creek, Illinois, described by Lesquereux
under the above name is one of the smallest of the genus Pecopteris. 1t is,
as seen in numerous specimens from Cannelton, Pennsylvania, somewhat
conspicuously characterized by the rigid, close, narrowly linear, very open
pinng, tapering from the base to the slender, acute apex, and the small,
narrow, open, crowded, villous pinmules. The uppermost pinnae and pin-
nules are extremely small and delicate.  The nervils are very open, simple
in the smaller pinnules, forking once in the lower part of the larger ones.

The specific details of this plant are given with unusual fullness by its
author in the Coal Flora,® and should be carefully consulted by anyone
making a comparison of the species with other forms, Unfortunately,
illustrations of the ordinary and typical fragments are still lacking.

The specimens sent by Dr. Britts from Missouri are in perfeet agree-
ment with those from Mazon Creek and Caunelton. One fragment of a tri-
pimnate frond from the last-named locality contains a segment of a rachis
16 mm. in width, provided with close, linear-lanceolate acuminate pinnae 48
em. in length. The obliquity of these lateral pinne with reference to the
rachis would seem to indicate a position for them in the upper part of the
frond, which, in that case, must have been of great size. A number of
examples from the same place show the pinnze well preserved in nervation.
It should be remarked that while the features of the pinnse and pinnules
remain the same in both the old and the young specimens, the squamose
character is often less obvious in some of the large segments.

! Lesquereux, Geol. Sury, Illinois, vol. iv, 1870, p. 401,
? Am. Nat., vol. xviii, 1884, p. 122,
&¥ol. iy p.235-
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The sor, although insu fficiently clear to show the sporangia, are small,

situated near the margin, and a little distant.
Pecopteris squamosd, which is perhaps intermediate ]JBT“ een the groups

represented by P arborescens ov . eyathea on the one hand and P. vestita
on the other, is easily distinguished from the other plants from Henry
County by the size and rigidity of the very slender tapering pinnse and the
small, very narrow, open, crow ded, thick pinnules, in which the nervils are
usually Tutnlh' obsenrer.

Localities—Pitcher's coal ming, U. S. Nat. Mus., 5816-5818: Heury
Countv, Missouri, U. S. Nat. Mus., H600.

PECOPTERIS PSEUDOVESTITA 1. 8p.

Pl XX VIII, Figs. 1, 2; 2a; PL XXIX, PL XXX, Pl. XXXT, Figs.1,2,3%; Pl XXXII,
T‘lgs. 1,2.
1879, Alethopteris ambigua Lesquereux, Coal Ilora, Atlas, p. 6, pl. xxxi, figs, 2, 3 (47);

text, vol. i (1880}, p. 182 (pars).
1879, Pecopteris clintoni Lesquerenx, Coal Flora, Atlas, p. 8, pl. xlii, figs. 5, 5 a-b;

text, vol. i (1880), p. 251 (pars).

1879, Pecopteris vestitn Lesquereux, Coal Flora (Atlas, p. 8, pl. xliii, figs. 5, da?);
text, vol. i (1880), p. 252 (pars).

1897. Pecopteris n. sp., D. White, Bull. Geol. Soc, Amer., vol. viii, p. 300,

Frond very large, long, tri- or quadripinnate; primary (?) pinnae very

long, linear-lanceolate, contracted toward the base, the sides nearly paralle
25 yI

in the middle, acute or acuminate at the apex; rachis broad, rigid, straight,
dull, finely but irregularly lineate: pinnwe of the next order altermate, at a
right angle to the rachis below, hecoming somewhat oblique above, the
higher ones often curving somewhat upward, close, generally slightly over-
lapping, especially in the lower part of the frond, oblong-linear or linear-
lanceolate, contracted a little at the base, the sides slightly convex in the
middle portion, and somewhat abruptly eonverging near the point to form
an acute or acuminate apex, the rachis being broad and rigid; ultimate
pinne alternate, very open, the middle and lower ones at a right angle to
the rachis or slightly reflexed, the upper ones frequently nearly at a right
angle or but slightly oblique, somewhat irregular, seldom parallel, with a
tendency to curve slightly upward, often a little distant, but usually close,
and sometimes touching or slightly overlapping, oblong-lanceolate or linear-
lanceolate, the sides nearly parallel below and in the middle, rapidly con-
verging near the top to an obtuse apex, which consists of an ovate terminal
pinnule; ultimate pinnze succeeded near the apex of the superior pinne by
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diminishing pinnatifid and simple pinnules; pinnules alternate, open, gen-
erally at or nearly at a vight angle to the rachis, hardly decurrent except
near the apex or in the youngest pinuw, irvegitlar, slightly unequal, seldom
parallel, sometimes slightly upward curved, a little distant, cloge, or some-
times touching, oval or ovate, and cut to near the rachis by a slig‘]lﬂ},'
decurrent sinus when small, becoming oblong, or linear, the sides parallel,
usually uneven, the apex round, separated to the rachis or eyen slightly
constricted at the base by the decurrent sinus before becoming pinnatifid;
lowest pinnules of the pinua slightly redueed, the uppermost pinnules par-
tially united with the ovate terminal pinnule; lamina dull, generally
opaque or minutely rugose, often rather broadly canaliculate over the mid-
rib, arching upward between the midrib and the margin, where it ig often
flattened to form a narrow shallow cutter; nervation not very distinet;
midrib rather strong, sometimes slightly decurrent at the base, faintly
lineate, d epressed to near the apex in the well-preserved fragments; lateral
nerves originating at a moderate angle, forking at a wide angle near the
midrib, the lower branch eurving to the margin, the upper hranch arching
strongly near the midrib and forking again, the nervils passing out nearly
at a right angle to the border, the middle nervil forking again as the pin-
nule approaches the crenulate stage, those in the lobes of the pinnatifid
pinnules being rather close, curving strongly outward, and forking again as
the lobes become more deeply dissected; fertile pinna of the same form as
the sterile pinnea, a little more distant or slightly reduced; sori in a row,
situated within the border of the pinnule or lobe, often appearing as rather
large, noncontiguous, roundish, pustular elevations of the lamina on the
upper surface of the pinnule, or, when mature and crushed, seeming to
cover the lower surface; sporangia oblong or lanceolate, obtuse or rounded
at the base, tapering above to an acute point, opening by a ventral cleft,
and attached apparently by or near the hase in groups of four or more.
When the first consignment of fossils from Henry County, Missouri,
was received at the United States National Museum, several vears ago, [
attempted the identification of the species of Pecopteris, but found myself
entirely imable to distinguish, in practical usage, the three species described
and figured in the Coal Flora from this region. In fact, it immediately
became quite plain that not only were the same forms referred to both
Pecopteris clintoni Lx. and Callipteridiwm membranacewm Lx., hut it also
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qppeﬂred that forms belonging to more than one species had been included
appeared v 3 = ite

under each name.
allied forms was represented by nearly a thousand specimens,

Afterwards, when additional. collections had come, and
the series of
i was evident that a revision would be necessary. Pending, however, the
vemoval of the Lacoe collection to Washington, all further study of this
group in the material from Missouri was postponed. Since that time the
consummation of the gift of Mr. Lacoe’s invaluable collection of Paleozoie
plants to the United States National Museum has given me the opportunity
to study the magnificent series of Pecoterids therein, including the types
of species contained in the Missouri material.  Accordingly, in the following
discussions of the species concerned, I shall make reference to the specimens
identified by Professor Lesquereux, some of which are herein illustrated.

Among the collections there are several hundred specimens represent-
ing a well-defined species, which is distingnished from the other forms
present by the close oblong pinna, with smooth rachises and very slightly
rugose, opaque, nearly smooth lamina in which the nerves are generally
fairly well shown. The Tertiary pinnwe are oblong-linear or oblong, slightly
contracted at the base, the sides nearly parallel, and somewhat abruptly
contracted at the top in an acute point terminated by an ovate pinnule

The pinnules are close, open nearly at a right angle to the rachis,
pru]u:u'tiorm.te])' narrow, hardly decurrent, and very uneven in their position.
The lamina is depressed rather strongly over the midrib and repand ar the
margin. The nerves differ from those of the other species by their more '
erect position near the midrib and the more strongly arched nervils, which
pass more nearly at right angles to the margin, besides being irregular or
somewhat erooked and closer.

A large slab containing segments of parallel primary pinnwe of this
plant, the broad section of whose rvachises indicates a very great size for
the species, is shown in Pl XXIX. These segments are interesting from
the fact that the parallelism of their position seems to indicate a relation-
ship of both the contained segments as subdivisions of a pinna of a still
higher order, a condition still more strongly suggested by a section of a
fertile frond on another slab. In this fertile specimen a section of a pinnate
rachis of nearly the size seen in the larger slab is seen in union at an oblique
angle with a still larger rachis, the entire width of which is unfortunately
not shown in the specimen. '
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The segments on the large slabs arve also of importance as showing in
direct connection on the same pinna the acute or acuminate apices of the
lateral compound pinnge, some variation in the obtuseness of the ultimate
pinnze, and, in particular, the presence of slightly macerated portions in
which the pinnules are flattened and spread out, in contrast to the well-
preserved portions, in which the lamina is arched and broadly canaliculate
over the midrib, so as to give the pinnge an Alethopteroid aspect. The
superficial characters seen in the upper lateral pimnze in the center of the
large slab will at once be recognized in Fig. 1, PL XXX, one of the figured
types' of Alethopteris ambigua Lx. (No. 3098, Lacoe collection), and the
detail of the nervation in the latter (Pl. XXXI, Fig. 1a) agrees equally
well.  The original (No. 3094, Lacoe collection) of fig. 8 of the same plate
m the Coal Flora presents precisely the same features, both in the form and
i the details, as is seen in the type of fig. 2, both specimens® heing unques-
tionable representatives of the species illustrated in Pl XXIX.

The reference of Nos. 3093, 3094, 3095, 3096, and a number of other
Missouri specimens of this form to Alethopteris was presumedly due to the
irregularity of the pinnules and the rather strongly depressed midrib, sug-
gestive of Alethopteris ambigue, as well ag to the scareity of the smaller and
pinnatifid fragments of the latter species in the author’s hands at the time
the description was written. The real difference of the nervation of the
two speecies, which will be illustrated in Pls. XXVII, XXXIII, and
- XXVI, Fig. la, is indicated even in figs. 1a and 3a of the plate in the
Coal Flora.

The same conclusion as to specific identity is to be drawn from the
details of No. 3174, Fig. 1, PL XXVIII, which was one of the types used
in Professor Lesquereux’s original description of P. clintoni. No, 3179 and
several other examples from Missouri in the same collection are also frag-
ments of the same plant, being quite easily distinguishable from the other
form originally included in the species last mentioned.

The pinna seen in Pl XXX are presumably from the middle or lower
portions of the frond. Toward the extremity of the large pinnwe corre-
sponding to those on the large slab, the rachis tapers quite rapidly, the

' Coal Flora, vol. i, p. 182, pl. xxxi, fig, 2,
*Unfortunately the original of fig. 3 of pl. xxxi of the Coal Flora is not suited to illustration
by photography.
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ultimate lateral pinnae being sueceeded 1-)}:- ver;.' small ‘piunm or £)i1:11arti‘[id
PilllllllBS- An intermediate .-:t;}.gu ]'- fegen.]ll the 1111.15'(} mrlon ::n" }‘T.n. .;1 ‘51 rl_.l'
XXVIII, Fig. 2, while the pinnatifid higher stage is shown in Pl XXX,
and PL XXXII, Fig. 1, the enlarged details of the ]rinnul.es heing given in
Pl XXX, Figs. 1a—e, though the pinnze are often more obtuse.  Still lower,
however, than the pinnze shown in the large slab, the lateral pinne become
considerably broadened, the pinnules also assuming a erenmlate phase,
though both the outlines and the details are conformable to the type.

The characters of the fertile pinnze, as noted in the above deseription,
are quite uniform. When first appearing in specimens showing the upper
surface of the lamina, the sori appear as small pustular, noncontiguouns
elevations, arranged in a row nearly midway between the midrib and the
margin in the pinnules and lobes, which are slightly reduced and rather
mul'; coriaceous than in the sterile pinne. In Fig. 2, Pl XXXI, of No.
3097, in the Lacoe collection, chosen for illustration on account of its
better adaptation to photography, the sori are expressed faintly through the
fertile portion of the fragment. At a later stage they seem to occupy most
of the surface of the pinunule, from beneath which, when crushed, as is
usually the case, the sharp apices of the sporangia may protrude in a man-
ner o};se-rved in the genus Seolecopteris Zenk. PL XXXII, Fig. 2, shows a
fragment from a portion of a frond which is also referable to this species,
prc:]mb]y corresponding nearly to the position seen in the large slab, PL
XXIX. It represents the upper surface of the pinnules, a portion of which
show traces of the sporangia.

It is very rarely possible to gain an adequate idea of the sporangia when
the lower surface of the pinna is exposed, since they are in every case badly
crushed.  Still it seems fairly certain that the sporangia ave usually in
groups of four attached by the obtuse base, the upper, pointed, free ends
being erect, on which account they are generally broken down or matted in
the impression so as to obscure the arrangement. Fig. 8¢ on Pl XXXI
will serve to illustrate the appearance of the sporangia in one of the speci-
mens which [ somewhat doubtfully refer to this species, although the view
(ventral surface) of the pinnule presented is not suitable for detailed illus-
tration.

? e

i Identified by Professor Lesquereux as Pecopteris clintoni; in the Lacoe eollection.
:[dentitied by Professor Lesqnereux as Alethopteris ambigua.
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As T was somewhat uncertain as to the generic reference of the fertile
pinne, a few fragments were sent to Prof. R. Zeiller, who is preeminently
experienced in the determination of carbonized fertile Paleozoic ferns.
This distinguished author, who has had the kindness to examine these frag-
ments, writes that he considers them as somewhat intermediate between
Asterotheca and Seolecopteris, though probably much nearer the Asterotheca
type, especially as that is seen in Pecopteris (dsterotheca) hemitelioides
Brongn. My own observations lead me to accept Professor Zeiller's con-
clusion, for the sporangia appear to me to be attached by the hase, without
pedicels, while at the same time they are larger, broader, and less acute
than in any deseribed species of Seolecopteris.  They appear in part eon-
siderably like the figure given by Stur' as Hawlea Miltoni. Tt is hoped
that additional details may be brought out in future in the course of a more
leisurely study of this and other fertile species in this flora.

The original (No. 3173 of the Lacoe collection) of fig. 5 on pl. xlii of
the Coal Flora, described as the fruit of Pecopteris clintoni, appears to me
to be indistinguishable from the fertile pinnae of Pecopteris pseudovestita seeri
in many fragments from Pitcher’s coal bank. The oval bodies delineated
ag sporangia are the protuberances of the upper surface of the slightly
macerated lamina over the sori. The sporangia themselves appear to belong
to the type described above. It should he noted that the fertile pinnules
do not taper as much as represented in the artist’s drawing, nor are the
sterile pinmules above so broad and compact.  Very good examples of the
fertile pinnze of our species are seen in Nos. 8142 and 3127, labeled P.
vestita, of the Lacoe collection, while 3140 is typical of P. pseudovestita.
However, in No. 3097 of the Lacoe collection, mentioned above, we have
a well-preserved segment labeled A lethopteris ambigua in which a portion is
fertile, the sporangia being expressed on the upper surface of the lamina.
Several other fossil specimens, also labeled Alethopteris ambigua, agree in all
respects with the fertile pinnse of our species and should be referred
thereto.

Among the Old World species, Pecopteris Ppsendovestita 1s perhaps most
similar to the smallest pinnee of P, abbreviata Brongn.  In the latter species,
however, the corresponding parts are very much larger and the pinnze much
more oblique, while the nervation is not so dense. From P. oreopteridia

‘Farne d. Carhon-Fl., p. 106, figs. 17b-¢.
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Brongn., which it resembles in its lateral pinnee and terminal pinnules, our
species differs by its irregular, flexuous, and generally more open pinne,
the irregular pinnules, and the more compact, outward-arched nervils,

Besides the differentiating characters of form, texture, and nervation,
mentioned at the outset of these remarks, Pecopteris pseudovestita can further
he distinguished from P. clintowi Lix. and P. vestite Lix. by the irvegularity
of the pinnse and pinnules, the latter being slightly unequal, and the
spora.ngiu, which are longer and more pointed than in P. elintoni, and much
broader, more crowded, and larger than P. vestita. The most striking
distinetions for our species, however, are the obtuseness of the lateral pinnze,
the smooth rachis, the absence of villosity in the sterile pinnge, and the
quite different nervation.

Localitiecs—Pitcher’s coal bank, U. S. Nat. Mus., 5644, 5648, 5725,
5775, 176, HTR0, HTR1, HT84, 5T86, HT88, 5790, HTI1, 5794, 5T99, H800,
5809: Hobbs's coal bank, U. S. Nat. Mus, 5778, 5789. Owen's coal bauk,
U. 8. Nat. Mus,, 5777, 5783, 57981, 57972, 5798, 5801; Henry County, Mis-
souri, Lacoe collection, U. 8. Nat. Mus, 3093, 3097, 3174, 8179; Deep-
water, U. S. Nat. Mus,, 57797

PECOPTERIS VESTITA LX.
Pl. XXXIII, Figs, 1-6; Pl. XXVI, Fig, 1.

1879. Pecopteris vestite Lesquercux, Coal Flora, Atlas, p. 8, pl. xliii, figs. 1-7 (52);

text, vol. i (1880), p. 232 (pars).
1883. Pecopteris vestite Lesquerenx, 13th Rept. Geol. Surv. Indiana, pt. 2, pl, xiv, figs.

1,1a. :
1889, Pecopteris vestita 1ix,, Lesley, Dict. Foss. Pennsylvania, vol. ii, p. 612, text fig.

Frond rather large, spreading, somewhat dense; primary (?) pinnse

lanceolate or linear-lanceolate, slightly lax; rachis rather slender, slightly
flexed at the bases of the secondary pinnee, sparsely punctate; secondary
pinnee alternate, open, the lower ones at a right angle to the rachis or
reflexed, the upper ones somewhat oblique, usually touching or overlapping
a little, linear-lanceolate, acute or acuminate, the rachis being rather slender,
straight or slightly curved, generally rigid, slightly rounded on the dorsal
side, minutely lineate, with rather distant and not very large punctations;
ultimate pinnae alternate, very open, the lower ones slightly reflexed, close
or touching, the upper ones becoming more distant, but slightly decurrent,
oblong, or oblong-triangular when small, becoming lanceolate-triangular and
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very long linear-miangular when large, tapering nearly the whole lengtl,
the sides converging rather more rapidly in approaching the rather slender
tip; ultimate rachis slightly terete beneath, suleate on the ventral surface,
rather slender, rigid, or slightly enrved; pinnules alternate, close, usually
nearly touching, sometimes 2 little distant, open, the lower ones nearly at
a vight angle to the rachis, decurrent: when young, oval, curving outward,
and connected halfway up, becoming oblong or oblong-ovate, narrowing
slightly from the base up toward the obtusely rounded tip, separated to
near the rachis by a very narrow decurrent sinus that cuts to near the mid-
rib on the upper side of the largest pinnules; lamina of moderate thickness,
depressed over the midrib, arched slightly backward at the marging, nar-
rowly decurrent from the bhases of the pinnules, either rather ('[eusel}-' covered
with short scales or scaly hairs lying parallel to the nervation, or, when
macerated, appearing brownish or transparent, the sealy covering usually
remaining, however, in portions of the specimen; nervation elear on the
dorsal surface of the pinnule, or more or less distinet in the macerated
specimens; midrib rather slender, more or less decurrent, and tapering to
near the apex of the larger pinnules; lateral nerves fine, originating at a
rather wide angle and either, in the smallest pinuules, turning upward,
simple, or, in the larger pinnules, forking near the base, and passing, with
slight curvature, quite obliquely to the margin, the upper branch forking
again in the largest simple pinnules; fructification in small sori situated a
little distant in. a row a little within the margin of the pinnules or lobes;
sporangia 4 to 6 in the sori, small, lanceolate, acute at the upper end,
attached at or near the larger rounded lower end,

Pecopteris vestite Lix., which was orviginally deseribed from the vieinity
of Clinton, Missouri, is represented among the colleetions in Land by a fine
series of typical specimens. The species is in general fairly well marked
by the long, tapering, slender pinnz, the pinnules broadest near the bhase
and decurrent, the upper surface densely covered by short scalelike hairs
or very minute chaffy seales arvanged parallel to the nerves, which they
generally obseure, and the slender oblique nervation,

The fossil shown in Pl XXXIII, Fig. 2, presumably a secondary pinna,
corresponds in size and in details to one of the lateral pinnee arranged
a]t-ernately along a slightly flexuous rachis. about 6 mm. in diameter, on
one of the larger slabs. The pinne in Fig. 5, especially in the upper part,
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are comparablﬁ to those seen in fig. 6, pl. xliii, of the Atlas to the Coal
Jlora. In this case the specimer is macerated enough to permit the satis-
factory discovery of the ner aation over a considerable portion of its area,
&l]t]_l(}l.;g'h in the llarker portions fraces of the villosity are expressed on this,
the dorsal, aspect. The lowest pinnules of the fragment are slightly erenu-
late, representing the beginning of the transition to the pinnatifid stage
Tustrated in Fig. 2, the further development of which is seen in Iig. 3,
PL XXVI. The phase shown in Fig. 2, Pl XXXIII, is the most common
aspect of the fragments in the collections.  Specimens with pinnatifid
pinnules as small as those shown in fig. 7 of the plate in the Coal Flora are
very rare in the colleetion. In Fig. 4, PL. XXXIII, are shown the small
]atc:ml pinne of a villous fragment in which the course of the nerves can
be dimly discerned among the-crowded scalelike hairs.

Simple pinnze of the type seen in Fig. 1, PL XXXIII, and Fig. 6 or
Fig. 7, are not rare in the collection. In the last figure, which is somewhat
suggestive of Pecopteris arborescens Brongn., the position of the immature
<ori is indicated on the upper surface by a row of small, rather distant
points on either side of the midrib.

Fertile pinnae of Pecopleris vestita ave not rare in the recent collections
from Henry County, though I have seen none that show the details of the
sporangia structure.  As noted in the deseriptions, the groups of sporangia
are a little distant and well within the margin. The sporangia, which =
somewhat smaller than in P. pseudovestita, are usually four to the sorus,
oval-lanceolate, acute, about 1 mm. long and 4 mm. wide in the lower part
From their deep-seated position on the lamina and the apparent absence of
pedicels, I am inzlined to regard them as referable to the Asterotheca type.
A number of specimens of the form described above, identified as this species
by Lesquereux, are in the Lacoe collection, Nos. 3141 and 3146 being
among the clearest and best.  Many fertile fragments labeled as this spcuie;\-
by Professor Lesquereux should be referved to Pecopleris pseudovestita, as is
remarked in the discussion of that species.

Pecopteris vestita may nearly always be quite easily distingnished from
P. pseudovestita by the more slender, more rigid, and much more tapering
pinnee, hardly contracted at the base; by the much more regular, parallel,
and decurrent pinnules, tapering more from the base upward, with apices
not so rounded; by the lamina, clothed on the upper surface with minute
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scales or sealy hairs, which may generally be discovered even in some por-
tions of the most macerated specimens: by the more nblique,l straighter,
fewer, and more even nerves, and by the rather more distant sori and the
smaller sporangia.  From the form deseribed by Lesquereux from Mazon
Creek, Hlinois, and from other localities as “Pecopteris villosa Brongn.1,” to
which it is more closely related than to any other species, the Missour
plant scems to differ by the less robust pinnge, the more decurrent pinnules,
and the more oblique nervation in the pinnatifid pinnules. The vachis in
the plant so common at Mazon Creek is rather more densely and conspicu-
ously punctate. The Lacoe collection contains examples from the Radstock
coal field and the Forvest of Dean, in Englaud, which seem hardly separable
from the forms identified by Lesquereux as “ Pecopteris villosa Brongn.?”
P. vestita differs from P. clintoni by its smaller size, more acute lateral pinnee,
narrower and much more regular pinnules, not narrowed at the hase, rather
closer and a little coarser nervation, and its small, acute sporangia.
Localities—Most common at Owen’s coal bank, U. 8. Nat. Mus, 56486,
DG4, 5683, 5684, BGSS, 5688, 5745, 5754, BT5B, HI58, 5T60, 5766, 5767,
5770, 57173, 5808, 5822; Tobbs's coal bank, U. S. Nat. Mus., 5746, HT748,
5758, 5165, 5769, HT71, HT78%, 5774: Pitcher's bank, U. 8. Nat. Mus.,
D747, 5752, 5753, BTH6?, HTHY, 5761, 762, 5763, HT68 ; Heur}' C()Ilﬂf:y’,

Missouri, U. 8. Nat. Mus., 5656, 5749, 5757,
PECOPTERIS orINTONI Lx,
Pl XXXIV; Pl XXXV, Rig, 4.

1879, Pecopteris Clintoni Lesquerenx, Coal Flora, Atlas, p. 8, pl. xlii, figs. 1-3, 3a, 4, 44
(non figs. 5, da—b); text, vol. i (1880), p. 251 (pars).

1879, Callipteridium membranacenwm Lesquereux, Coal Flora, Aflas, p. 6, pl. xxvii,
figs. 5, Sa (non figs. 6, 7, 8); text, vol. i (1880), p. 172 (pars),

Frond large, tri- or polypinnate; secondary (?) pinnze lanceolate or
linear-lanceolate, acute, lax, somewhat polymorphous, and provided near
the apex with confluent pinnatifid pinnules; rachis hroad, lineate, flat, lax;
lateral pinnee alterate, open, at a right angle to the rachis at the base,
becoming oblique ahove, generally rather distant, sometimes close or con-
tiguous, irregular, lax, flexuous, laneeolate, linear-lanceolate, the lower ones
often slender and acute, the upper ones more obtuse; pinnules alternate,
very open in the middle, generally close, often coutiguous, decurrent, poly-
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morphous, oval, ovate or oblong, obtuse, sometimes nregularly lobed when
becoming pinnatifid, connate for some distance, especially in the younger
pinue, dissected by a narrow, deeply decurrent sinus when large; lamina
rather thin, villous, generally flat, or nearly so; nervation usually obscure;
median nerve more or less decurrent, strong at the base, and vanishing in
the upper part of the piunule; nervils distant, fine, originating at a rather
narrow angle, forking once near the base, the upper branch, sometimes both
branches in the larger pinnules, forking again, and passing very obliquely
to the margin; sporangia oval, averaging .5 mm. in length and .4 mm. in
width, al'm'ngud 5 to T in the sorus, which, when crushed, nearly covers
the lower surface of the pinnule.

This species as described and illustrated by Lesquercux' is not infre-
quent in the Missouri material, especially in that f'lrolxy Hobbs's coal bank.
In these specimens, as well as in the many examples from this region in
the Lacoe collection labeled with this name by Lesquereux, the most
striking features which appear on first glancing at the specimens are the
variability in the size of the pinnge and pinnules, the lax and the irregular
attitude of the pinne, and the frequent occurrence of a heteromorphous

2

development near the apices of some of the pinne® In many specimens
this is much more marked than is shown in the speeimen given in fig. 1 of
the plate in the Coal Flora, The decurrent bases of the pinnules, forming
a marginal wing even in the larger pinnules, and the degree of the conna-
tion of the pinnules in the smaller pinnzae, are suggestive of a Sphenopterid
relation,

In some of the examples, like that illustrated, Pl. XXXIV, the leaf
substance is so macerated that it is possible, especially on the lower side,
to see the nervation, which in better-preserved fragments, such as the one
shown in Fig. 4 PL XXXV, is very much if not totally obscured heneath
the villous covering. Traces of the villosity are, however, to be seen in
nearly all the specimens.

A number of macerated and semitransparent specimens of this type,
from the same region, were labeled by Lesquereux as Callipteridium mem-
branacewm Lx.  Among the examples of such a reference in the Lacoe

1 Cotl E'ora, vol. 1, p. 251, pl. x1ii, figs. 1-4, da (not figs. 5, 5a-b).
#This, of course, does not apply to the small specimens of the smooth plant with different forn
anil nervation, which 1 have described as Pecopteris psendorvestila.
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collection are Nos, 3182, 3184, 3185, and 3191, all of which show the
form and nervation, as well as the villosity, of Pecopteris clintoni.

Similarly, as might be suspected from comparison of figs, 4 and 6 on
pl. xxvii in the Coal Flora, with figs. 4 and 6, respectively, of pl. xli{ of the
same work, Nos. 3181 and 3183, the originals, respectively, of these figures,
fail, so far as I am able to discover, to present an Alethopteroid nervation,
and after a careful examination, being unable to discern the nervation
delineated by the artist, I do not hesitate to refor both of them to the
Pecopteris clintoni.

An obscure fertile segment which seems referable to this species is
also present in the collection. The flattened sporangia arve generally oval,
often squarrose, or obovate-squarrose, and usually crowded on the surface
of the pinnule. Five, six, or seven are usually grouped in the sorus, the
arrangement heing apparently about a short central column; but in many
cases in which the group contains seven or six sporangia, one of the latter
appears to oeccupy a central position. The cells of the sporangium wall,
which seems to open by a cleft extending downward from the apex, are
elongated in the direction of the longer axis of the sporangium.

As has already been stated, the sporangia seen in the original of fig. 5
on pl. xlii of the Coal Flora are, though obscure, probably of the type
tound in conneection with the Pecopteris pseudovestita, to which the some-
what erroneonsly delineated sterile portions of the specimen seem also
referable.

Although Pecopteris clintoni presents rarely in the upper pinng a form
similar to Callipteridivim membranaceum Lx,, it is easily distinguished by the
nervation when the latter is seen, as well as by the almost constantly pres-
ent villosity.  In reality the general aspect of the pinna of this species is
Pecopteroid or slightly Sphenopteroid, quite in contrast to the Alethopteroid
phase of the Callipteridium. The pinnge of our species are considerably
larger, more obtuse, more ﬁ't‘e;_ru]m and lax than those of P. vestita, while
the rachis is not punetate. The nervation also in P, clintoni is more distant
and generally more oblique. With P. pseudovestita P. clintoni is not likely
to be confused, on account of the greater size, more open arrangement of
the pinng, the much larger, decurrent, polymorphous, tapering, villous pin-
nules, the distant fine, relatively straight, very oblique, and more simple
nerves, and the much smaller and more rounded sporangia in the latter.
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From the closely resemblant species Sphenopieris integra, as figured in

] - "
Germar’s “ Versteinerungei,
divisions, the pinnules usually not curved so much upward, with bases not
sions, the : 3

<o rhombie, while the midrib is not so slender or flexnous.

Twcalitics—Hobbs's coal bank, U. 8. Nat. Mus., 5730, 5782, BTBT,
57517; Pitcher's coal bank, U. 8. Nat. Mus,, 5505, 55606, 5729, 5733, HT35,
57502; Owen's eoal bank, U. S. Nat. Mus., 5608%, 5728, 5731, 5734;
Henry County, Missouri, U. 8. Nat. Mus., 5823.

1 our species is distinguished by the more open

PECOPTERIS sp. indet.

Among the obscure and specifically indeterminate Pecopteroid frag-
ments are two specimens showing a delicate, translucent, oblique pinnuled
plant, somewhat suggestive of some of the unillustrated examples from
Mazon Creek, 1linois, referred by Professor Lesquereux to Pecopteris ser-
The Missouri form has, however, the sides of the pinnules more

pillifolia.
and the nervils more open and forking once in the larger

nearly pzu‘allel

pinnules. ‘
The material appears insufficient to justify an attempt at a more com-

plete deseription or com parison.
Locality—Owen's coal mine, U. 8. Nat. Mus,, 5601, 5602.

PRCOPTERIS MERTENSIDES Lx, MSS.

Another new species of Pecopteris was distingnished and described by
Professor Lesquereux in manuscript, which it is hoped may be published at
an early date. The quotation of the nomen nuddwm in this place is sufficient
to sndioate the presence in our flora of this species, which was named Pecop-
teris mertensides.

Locality—Henry County, Missouri, No. 4869 of the Lacoe collection,
U. 8. Nat. Mus.

INCERTA SEDIS.

BRITTSIA gen. nov.

Frond (%) consisting of broad, pinnate, dilate, palmate-open, lax-nerved,
somewhat fleshy expansions of the rachial lamina, on the upper surface of
which are placed the more or less distinetly imbricated pinnules. Type,
Brittsia problematica.

1 Page 67, pl. xxviii, figs. 1-4.
MON XXXVII—T
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BRTTTSIA PROBLEMATICA n, 8.

Pl XLVIL, Figs. 1-5; P1. XLVIIL, Figs. 1-3,

Primary pinnae small, oval or round, consisting of a short, broad, lax,
flattened axis, from which radiate, distichously, lingulate crenulated thalloid
(1) branches or secondary pinns, each of which is provided with two
rows, one on each side of the rachis, of alternate, denticulate, imbricated
scales or pinnules; main axis rather coarsely and irregularly striate, as if to
correspond to the course of lax vascular bundles, 4 to 8 e¢m. long or longer,
2 to 5 mm. or more in width at the base, xpanded and relaxed to a much
greater width in the middle, dissolving somewhat rapidly at the top, and
bordered on either side by a rather thick lamina which extends along the
lateral pinnee, joining them near their bases; lateral pinna alternate, close,
usually somewhat overlapping, the lowest much reflexed, the middle ones
at a right angle to the axis, the upper ones becoming more oblique, so
as to impart a somewhat radial effect, lingulate, 1 to 5 em. long, 7 to
10 mm. broad, slightly narrower at the base, often broadest in the upper
part, obtusely rounded at the apex, each pinna composed of a broad, sinuate,
bandlike, lax rachis at a right angle to, or but slightly decurrent to, the
principal axis, 1.5 to 3 mm. wide, giving off short, oblique branches
alternately and regularly at intervals of from 2.5 to 5 mm. on the same
side, which pass through and out of the rachial lamina or border close to
the rachis to enter the pinnules; border of the lateral rachises continuous
with that of the main axis, not very thick, minutely coriaceous, 2 to 5
mm. wide on either side, the margin obscure, apparently broken irregu-
larly or crenulate-erose, depressed in shallow pits, or gathered slightly at
the vascular base of each pinnule; pinnules altermate, originating one from
each of the vascular pits in the rachial lamina, asymmetrie, ovate, or obovate-
cuneate, 8 to 12 mm. long, 5 to 8 mm. wide, apparently narrow at the point
of attachment, arching outward at first, then broadening and spreading over
the rachial lamina, inclined upward, imbricating, the margin incised in sharp
or rather broad, not very long teeth; leaf substance of pinnules not very
thick; nervation coarse, broad, flabellate from the base of the pinnule in a
broad fascicle, the wide strands forking two to four times at a narrow angle
and arching somewhat in their passage to the extremities of the teeth.

A general idea of the form and habit of this somewhat problematic
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plant may be gained from an inspection of the forms shown in P1. XLVII,
Fig. 3, and Pl. XLVIII, Figs. 1 and 3.  All of the pinna are of the same
&3 = ) i l '
type and agree in the expansion of the flat axis above the base in the
middle portion of the pinna, the surface being marked by coarse, irregular
strize corresponding to the vasceular bundles which are spread out in broad,
lax, sinuate bands in the lateral pinnee. The marginal lamina of the main
axis is continnous with that of the lateral rachises, forming lingulate expan-
sions about the latter. A marked feature in the lateral pinnge, however, is
the position of the pinnules in a different plane from the lamina. The
pinnules originate, apparently with much constricted bases, at alternating
points onthe lamina close to the rachis, the roundish, pitlike vascular cica-
when the pinnules are fallen or removed, giving the general effect of
sori or sporangia on the lamina.  This character is seen in Fig. 3, Pl. XLVII,
or Fig. 3 on PL. XLVIIL, in which, as in most of the specimens, the pinnules
are wholly removed and only the marginal lamina is left. It is difficult to

trices,

determine whether these pits marking the passage of the vascular bundles
to the pinnules are actually within the margin of this rachial lamina or not.
In a number of cases the broad expanse of the lamina seems continunous
around the cicatrice, as though the pinnule emerged from its surface. Nev-
ertheless, it is quite possible, and would be more natural, for the pinnules
to spring from very deep sinuses on the lamina, whose greatly dilated hroad
expansions on the same side overlap so compactly as fo have every appear-
ance of a continuous limb. These expansions, one of which iz shown in Fig.
4, Pl. XLVII, not only lie in the approximate plane of the rachis, but they
may clearly be traced distinetly separate from the pinnules opposite them;:
and, although the margins are generally obsceure and apparently erose or
erenulate. the attachment of the pinnules is evidently quite narrow.

The pinnules themselves are borne in two rows on each of the lateral
pinnze.  From the point of attachment, marked by the cicatricial pits in the
depinnuled pinnze, they curve outward slightly, then inward so that those
on one side of the rachis overlap those on the other side, alternately imbri-
cating, the combined expanse of both rows being much greater than the
rachial lamina. In Fig. 1, PL XLVIIL, is shown the greater part of a frond )
in the lower left of which the pinnules are still in place, as is better illus-
trated in Fig. 1a.  Fig. 2, the photographic enlargement, 2a, and the details,
Fig. 2b, show the double series of broken pinnules still in their normal
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arrangement, the rachis and rachial lamina together with the bases of the
pinnules having been lifted away. It seems probable that these pinnules
are somewhat convex, curving out away from the lamina, and that normally
they are somewhat raised, oblique to the plane of the raclis. The nerves
are ‘broad and flat, forking dichotomously and passing somewhat flabellately
into the not very long, rather blunt teeth.

It is a noteworthy fact that the swrface of the primary (?) pinnze in
most of the specimens is concave or convex, the ends, the lateral pinnge,
being reflexed or rolled back from the side bearing the pinnules. Thus in
one fragment the lateral pinnz are rolled haltway back, Fig. 1, PL. XLVII,
representing the axial side, while Fig. 2 shows the opposite sides of the
body nearly covered by the reflexed pinns. The pinnules formerly cover-
ing what is now the outer surface are entively lost.

Among the Paleozoic plants thus far made known the form which
seems most nearly related to this species is the Sekizopteris pinnata of Grand
Bury! or the Aundrostachys frondosus of the same author,? hoth of which
have been referred by Zeiller® to Zygopteris, since Renault® had already
discovered in the fronds of Sehizopteris pinnate the structure characteristic
of Corda’s genus®  Araucarites spicaformis. Germar® has several points of
strong resemblance, especially the characters of the axis and the arrange-
ment of the lateral pinnee, and it perhaps belongs, as Grand 'Eury and
Zeiller have suggested, in the same group. The rachises of both orders
in our plant are much more lax apparently than in the examples figured b y
Grand 'Eury or Zeiller,” while the rachial lamina, which is so prominent a
feature in the Missouri fossil, seems hardly rvepresented in Zygopteris pia-
nata, the pinnules of which are lateral, though perhaps not in the same
plane, with lax fibrovascular bundles passing out throngh the limb from
the whole width of the pinnule. In our plant, on the contrary, the broad
lateral lamina is not striated by the passage of any bundles, the vaseular
branches being confined to the bands which pass from the rachis of the
lateral pinnze to the cicatrices seen in the rachial lamina.

LFL, carb. Loire, 1877, p. 200, pl. xvii, fig. 1.
20p. eit., fig. 3.

A 1. foss, honill. Commentry, vol. i, p. 77.

*Ann. Sei. Nat., (6) bot., vol. iii, p. 28, pl. i, figs, 12, 13,

" Flora d. Vorwelt, 1845, p. 81,

i Verst. Steink. Lihejiin u. Wettin, p. M, pl. xxxiii; figs. 1, 2.

4 * Fl. foss. houill. Commentry, vol. i, Atlas, pl. xxxii, figs. 5-7.
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No sporangia appear in aiy of the specimens of Briftsia problematica,
although the reflexion of the pinne, as in Fig. 1, PL XLVIIL is possibly
evidence of fertility. The discovery of specimens showing the fruetification

and the degree of continuity of the lamina about the base of the pinnules is
oreatly to be desired. -

" Locality—Pitcher’s coal bank, U. 8. Nat. Mus., 5554, 5555, 5693,
5723, b724, H811. Additional specimens from the same locality also sent
recently by Dr. .J. H. Britts, of Clinton, Missouri. ~One specimen comes
from Hobbs’s bank, U. 8. Nat. Mus., 5722, ‘

SPIROPTERIS Schimper, 1869,
Traité, vol. i, p. 638,
SPIROPTERIS Sp.

Among the fern fragments from Owen's mine are three pinnse in
vernation. These lie close together and are parallel, thus indicating their
probable origin from a single frond. The rachises are quite strong and
prominently striate-ribbed, not punctate nor scabrous. The characters, so
far as they appear, of the inrolled pinng, less than a centimeter in diameter,
favor a reference to Alethopteris ambigua, with which correlation the charac-
ters of the rachis are in agreement.

Locality.—Owen’s coal mine, U. 8. Nat. Mus., 6174.

CAULOPTERIS Lindley and Hutton, 1832,

1820. Lepidodendron Sternberg, FI. d. Vorwelt, vol. i, fase. 1, pp. 20, 23; tent, (1823),
p. xii (pars).

1828, Sigillaria Brougniart, Prodrome, p. 63 (pars).

1832. Caulopteris Lindley and Hutton, Foss. FL. Gt. Brit., vol. i, pl. xlix.

1836. Sigillaria—sect. Canlopteris Brongniart, Hist, vég, foss,, vol. i, p. 417,

1845, Stemmatopteris Corda, F1. d. Vorwelt, p. 76.

CAULOPTERIS OVALIS (Lx. MSS.).

The above name, although a nomen nudim, will serve in this report to
record the presence in the Lower Coal Measures of Missouri of a new
species of fern stem, described in the unpublished manuseript on the Amer-
ican Coal Flora, by Professor Lesquereux. Although the specimen is
referred by the latter to Stemumatopteris, the details of the scar are (uite
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clear and unobscured by rameutum, so that there seems to be no reason
why the species should not be placed directly in the genus Caulopteris.
Locality—Henry County, Missouri; Lacoe collection, U. 8. Nat. Mus.

CAULOPTERTS? ACANTOPHORA Lx.

1870. Caulopteris acantophora Lesquereux, Rept. Geol. Sury. Hlinois, vol. iv, p. 458,
pl. xxvi, figs, 3, 4. (% Caulopteris ? acantophora” in expl. pl.)
1884. Ulodendron punctatwm L., and H., Lesquerenx, Coal Flora, vol. iii, p. 405 (syn.).

A number of specimens appear to agree well with this species, first
described hy Professor Lesquereux from Illinois. In these, however, as
well as in the type specimen, now in the Illinois State Museum of Natural
History, T am unable to find any clear evidence of any attachment of fossil
petioles, such as to warrant its generie reference.  On the contrary, in the
specimen figured in the Illinois Report, vol. iv, pl. xxvi, fig. 3, the concen-
trie merkings on the left appear to be due entirely to slickensides, while the
curved zone on the right is extraneous. An examination of a large number
of similar specimens from Momis and Colchester, Illinois, fails to show a
single scar that, in my opinion, ean satisfactorily be regarded as belonging
to Caulopteris.

The peculiar and characteristic spines of the species are present and
clearly visible. It may not be impossible that these remains are the petioles
of some spinous Pecopleris, such as Pecopteris villosa, P. vestita, or P. lepidor-
rachis, one of which is represented abundantly at both Clinton in Missouri
and the region of Morris in Illinois,

Locality—Owen’s coul bank, U. 8. Nat. M us., 6272.

MEGAPHYTON Artis, 1825,
Antediluvian Phytology, pl. xx.
MEGAPHYTON (GOLDENBERGI Weiss.,

1860. Megaphytum Goldenbergi Weiss, Zeitschr. d. deutsels. geol. Gesell,, vol. xii, p. 511,
fext fig.

1869, Megaphytiwm Goldenbergii Weiss, Schimper, Traité, vol. 1, p. 713, pl. liv, figs. 1, 2.

1872, Megaphytum Goldenbergi Weiss, O, Feistmantel, Abh, k. bishm, Gesell,, (6) vol. v,
p- 7, pL. i, fig. 1. )

1874, Megaphytum Goldenbergi Weiss, O, Feistmantel, Verst. bihm. Ablag., vol. i, p.
142, pl. xxii, fig. 1.

1879, Megaphytum troldenbergii Weiss, Lesquereux, Coal Flora, Atlas, p. 13, pl. Ixi,
fig, 4; text, vol. i (1880), p. 349,

1881, Megaphytum Goldenbergi Weiss, Aus d. Fl. d. Steink., p. 17, pl. xix, fig. 112,
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The inseription of this species of Megaphyton in the flora of the lower
coals of Missouri rests wholly on the determination of the specimen from
Henry County, described and figured by Lesquereux in the Coal Flora.!
Although this specimen appears

pe established by Weiss, it constitutes for the present the
quently the standard of characters for the species
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American type, and conse
in this country.
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Locality—"The type illustrated in the Coal Flora, and donated to the

United States National Museum by Dr. J. T Britts, is from the vicinity of
Clinton, Henry County, Missouri, U. S. Nat. Mus.,, 6198. The sulall
doubtful fragment is from the Deepwater mine, U. 8. Nat. Mus., 6206 ’

that the M. Goldenbergi was found in the same

APHLEBIA Presl, 1835,

1835. Fueoides Germar and Kaulfi Acta ) )
el 1lfuss, Acta Acad. C. L. C. Nat, Cur., vol. xv, 2, p. 230
1838. Aphlebia Presl, in Sternberg: FL d. Vor ii
; . ( : FL d. welt, vol. ii, fase. 7= :
12352 gjih-lrzbm Zeiller, F1. foss. bassin houill. Valel’lcienne!s P 30[08, e
38, Schizopteris Brongn., Presl, in Sternb 0 I roiwalt. vol. Haf
e an., y iberg: Il d. Vorwelt, vol. ii, fasc. 7-8, p. 111
1854, Pachyphyllum Lesquereux, Proc. B -
3 1 Xy . Boston Soe. N. H., vol. vi b
18‘9‘8. Pachyphyllum Lesquerenx, in H. D. Rogers: Geol. ,Pellns:fivfm(:l.i: ' D'lh.}.l i
1869, Rhacophyllum Schimper, Traité pal. vég., vol. i, p. 684 . L e

"_’ol. i, p. 349, pl. 1xi, fig. 4.

2 Ppgsil F1. Gr. Brit., vol. ii, pl. exvi.

s 1. foss. bassin houill. Valenciennes, p, 310, pl. 1ii, fig. 1 '
ot
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APHLEBIA HAMUTOSA (Lx.).

1879. Rhacophyllum hamulosum Lesquereux, Coal Flora, Atlas, p. 10, pl. lviii, fig. 3;
text, vol. i (1880), p. 321.

The type specimen, No. 9445 of the Lacoe collection, illustrated in the
Coal Flora, is the only example of this curious species that I have seen
from Missouri. TIn form it is somewhat suggestive of a Sphenopteris of the
group represented by S. patentissima Ett. This similarity is more apparent
in some specimens from Mazon Creek, Illinois.

The nervation is broad and dense, comparable to Aphlebia spinosa or
A. crispa, to the former of which A. hamulosa is closely related, although
differing from that species, as was pointed out by Lesquereux, by the bifur-
cation of the branches, the recurvation of the divisions, and the slender,
long, acuminate points of the lacines.

Locality—Henry County, Missouri, No. 9445 of the Lacoe collection
in the U. 8. National Museum.

APHLEBRIA SPINO8A (Lx.),

1879, Rhacophyllum spinosum Lesquereux, Coal Flora, Atlas, p. 10, pl. Iviii, figs. 4, 5;
text, vol. i (1880), p. 320.
1887. Rhacophyllum spinosum Kidston, Foss. Fl. Radstock Ser., p. 309, pl. xx, fig. 3.

The main axes and branches of this species are characterized chiefly
by the dense, fibrous structure, and the almost totally reduced lamina,
The divergent pinnate lateral branches are more regular than in most
species of this group, and the ultimate lobules are rendered spinescent by
the thick traversing bands of parallel, fasciculate, vascular tissue. One or
two of the fragments indicate for this plant a large size, with a well-defined,
uniform, and rigid rachis.

The specimen from Radstock, England, figured by Kidston,* although
slightly more robust and less fibrous than the specimen from Missouri, seems
to constitute another of the many forms in common between the flora at
present under consideration and that so excellently elaborated from the
Radstock series,

The fragments of this species, which is, next to Aphlebia Germari Zeill ,
the most frequent in the coals of this region, can easily be distinguished

' Foss. 1. Radstoek Ser., p. 309, pl. xx, fig. 4,
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APHLEBIA CRISPA (Guth.) Presl

1835, Fucoides orispus Gutbier, Abdriicke, p.- .
agiied . ) i} ]‘). 13. p]‘ il ﬁ 5 ) L
1838, Aphlebia crispd (Gutb.) Presl, in Sternberg: Ye,rm%:]‘l 1\}’111-{1' (,P]' vi, fig. 187).
1836, Aphiebia crispa (Gutb.) Presl Zeiller, F. foss. houill e 7-8, p. 112
figs. 1, 2; text (1888), p. 304. . Valenciennes, Atlas, pl. li
18353. Sck-iznpte-:-*is Tactuea Presl, in Sternberg: Versuch, vol. i 1
1850, Schizopters Tactuca Presl, Geinitz, Verst. Steink Schsan fase. 7-8, p. 112.
1369, Schizopteris Lactuea Presl, von Roehl, Foss. Tl 'St‘_‘* "“”-‘:rlh 19, pl. xxvi, gl
xviil. « Steink. Westphalens, p. 47; Dl‘
1881. b‘ahi.zopteris Lactuea Presl, Weiss, Ansd. Tl d. Steink )
1864. Rh.m-ophgﬂl-u.m Lacluca (Presl.) Sehimper, Traitér ‘__'0] , p.1 :, pl. xviii, fig. 111.
(neo fig. 2, necaue pl. XIVI, figs. 1, 2); vol. iii (1872) Iy 058, gliaivl, fig: 1
78, Rhacophyllun Lactuca (Presl) Sehimp., Andrews El;n’ 1)(-}544 (exel. syn.).
" Rhacophylun Lactuee (Presl) Sehimp., LBS(iuétzeux; 1(:,‘:13?0;::; p. 176, fig. 317,
Ay L ora, vol. 1’ p- 315

(pars)-
1869, Rhacophyllwn gpeviosissimun Schimper, Traité, vol. 1 i
1885, Haawlew Miltoni (Brougn.) Stur, Farne d. Gar,bon-.‘ﬂ‘]’ 8%
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this genus in Henry County, on account of the thick, flexuous, fibrous divi-
sions, which, although somewhat deeply dissected, have a slightly twisted
appearance, the ultimate lobules or lacinese being more or legs fasciculate
and frequently approaching parallelism.

Localities—Pitcher’s coal mine, U. 8. Nat. Mus., 5548, 5549; Owen’s
coal bank, U, S. Nat. Mus., 5547 ; Hobbs's coal bank, U. 8. Nat. Mus., 5550.

APHLEBIA GERMARI Zeill
PPl. XLVI.

1847, Sehizopteris Laetuca Presl, Germar, Verst. Steink. Wettin u. Lishejiiu, p. 44,
pl. xviii, figs. 1a, 153 pl. xix, figs. 2, 3,

1854, Pachyphyllum Lactuce (Presl) Lesquercux, Bost, Journ, N, H., vol. vi, p, 422,

1858, Pachyphyllum Lactuen (Presl) Lesquerenx, in Rogers: Geol, Pennsylvania, p. 863,
pl. viii, figs, 4, 5.

1869. Khacophyllum Lactuca (Presl) Schimper, Traité, vol. i, p. 684, pl. xlvi, fig, 1
(non x1vii, figs. 1, 2).

1880, Rhacophyllum Lactueca (Presl) Sehimp., Lesquerenx, Coal Flora, vol. i, p, 315
(pars).

1889, Rhacophylium Lactuea (Presl) Sehimp., Lesley, Dict. I'oss. Pennsylvania, vol. ii,
p. 872, text fig,

1888. Aphiehia Germari Zeiller, Fl. foss. houill, Commentry, vol. i, p. 289, pl. XXXiv,
figs. 1, 14,

-

The most abundant of the forms of Aphlebia found in the region about
Clinton appears to be identical with that illustrated by Germar' and included
by other authors as Sckizopteris or Rhacophyllum Lactuca Presl, On account,
however, of the identity of Presl's species® with Gutbier's Fucoides crispis,®
first, pointed out by Guthier, the specific term Lactuca was no longer admis-
sible.  Accordingly, in 1888, when describing the Aphlebie from the Com-
mentry Basin, Professor Zeiller! gave to the form published by Germar as
the species Lactuea, but which is now considered distinet from Guthiers
F' crispus, the name Aphlebia Germari,

Both Schizopteris Lactuca, including the form illustrated by Germar, and
Fucoides crispus were inscribed by Lesquereux® in the synonymy of Rhaco-
phyltum Lactuca.  Thus the Lacoe collection contains, under the last name,

"Vorst. Steinkohl, Wettin . Liébejiin, 1847, p. 44, pl. xviii, figs. 1a, 1; pl. xix, figs. 2, 8.
*dphlehia Lactuea Presl; in Sternberg: Versuch einer Flora d. Vorwelt, vol. ii, fage, 7-8, 1838, p. 11
“Gutbier, Abdriicke u, Versteinerungen, 1835, p. 13, pL i, figs. 11, 11a.

YFLL foss, Lonill, Commentry, vol, i, p. 289, pl. xxxiv, figs, 1,1/,

#Coal Flora, vol. 1, 18580, p. 315,
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APHLEBIA HIRSUTA (Lx.)

1854, Pachyphyllum hivsutum Lesquerenx, Bost. Jour, N. H - vol. vi, 4, p. 421,

1858. Pachyphylluwm hivsutum Lesquereux, in Rogers: Geol. Pennsylvania, vol. ii,
p. 863, pl. viii, fig. 3. h

1869, Rhacophyllum hirsutum (Lx.) Sehimper, Traité, vol. I, p. 687,

1879, Rhacophyllum hirsutum (Lix.) Schimp., Lesquerenx, Coal Flora, Atlas, pl. Ivii,
fig. 2; text, vol. i, (1880), p. 318,

1389, Rhacophyllhwm hirsutum (Lix.) Sehimp., Lesley, Dict, Toss. Pennsylvania, vol, ii,
p. 871, text fig.

Among the collections from Missouri now in the National Museum or
the Geological Swrvey, I have seen no example that seems satisfactorily
referable to this species, which has thus far, I believe, been known from
this region only by the fragment illustrated in fig. 2, pl. Ivii, of the Cloal
Flora. The differences in the proportionate length, flexuosity, mode of
division, and width of the ultimate divisions between the figure above
referred to and the original type figured! from a high coal in the southern
anthracite field in Pennsylvania are somewhat striking, and, notwith-
standing the known variations within the same frond in this genus, may, it
seems to me, reasonably be considered as of at least varietal importance.
In my remarks on Aphlebia Germari 1 have referred to occasional smaller,
sparse, spicule-like hristles found in portions of some of the specimens of
that species. It is not improbable that some form of villosity may have
existed in several of our species of Aphiebia.

Pachyphyllwm affine 1.x.,* inseribed by Lesquereux? in the synouymy of
Rhachoplyllum Jeirsutum, appears by its more slender taleate, acute lobules,
traversed by a distinet central strand, to be more harmoniously referable to
the Pachyphyllum fimbriatum of the same author.*

Locality—Henry Jounty, Missouri, U. 8. Nat. Mus., 5520.

APHLEBIA cf. FILICIFORMIS (Guth.) Sterzel.

Many paleobotanists, including Geinitz,5 Schimper, Lesquereux,” and
Kidston,® have agreed in referrine the s becimens published by Guthier as
1 o fen)] p Y

! Geol, Penmsylvania, vol. ii, 1858, p. 863, pl. viii, fig. 3,

*Geol, Pennsylvania, vol. ii, pl. viii, fig. 1.

% Coal Flora, vol. i, p. 318.

*Geol. Pennsylvania, vol. ii, pl. viii, fig. 2.

5¥Verat, Steinkohlenform. Sachsen, 1853, p. 19, Pl xxv, figs, 11-14.,

“Traité pal. vég., vol. i, 1869, 1. GBS,

"Coal Flora, vol. i, 1880, p. 316.

#Foss. Flora Radstock Series: Trans, Koy, Soc. BEdinl., vol. xxxiii, 1887, p. 388.



FERNS—INCERTA} SEDIS—APHLEBIA
d 109

Fucoides Sfiliciformis’ and by Presl® as Riisdea Cuibieriia to @
v e |G IS T T e 0 the same s ies
for the designation of which Geinitz, while ineluding several otl 'l:ec'c‘*r
o several other forms

8,

employﬂrfi the name

able that all, even among the
wo names, really 1
nd 7 on pli of Gutbiers “Abdriicke,” on tl
A —‘.’ m the

given by é’resl. To the writer it seems hishly improl
sures given by Gutbi 5 highly improb-
ot = ; 11}1]: ::: :J;J :11 5;;2’)1&31-.- Gfa.initZ, or Sch‘iuper
differences betweel figs. 6 sitig e dpecies. [Osbninlyitie
and fig. 14, or even fig.

sriking if not specific. Accordingly, it has seemed |
¥, 1t has seeniec Hest

ineluded under the s i
; it -‘npeclﬁc desienati T
signation filiciformi
: Lty ormaes

one lla]ld 13, on ol xxv of t 74
' 9, 01 Pl. XXV @ he “Verstein
CIst L"-l‘llllg'en1n On

‘the other, are very
to treat the illustrat
Giuth. or Guthieriand &

the American Spec
e, 4 o o0
Ahdriicke,” though not so E el n -
y along the axis, or figs.

jons
resl as belonging to a group with wlhich T ha

jare imens in he m ave com-
pared 7 imens in hand.  The latter agree most closel .
the fig. 13 of the 3 st closely with

11 and 12 in the "V(l-rsteinerungeu.“'"'

Lesquereux* recognized fig. 14 (Fucoides crenatus Gt
, il e e T Satpes ¥ iehas S i
 Abdriicke,” and fig. 13 m the “Versteinerungen,” as repre :') in the
gen,” as representatives of
e of a

v "(}'—a.u‘b-‘ia-ria-a-zar-na,,'" between which and the normal Rhacopliyll
. ) . 5 . 2. 244 ."_(j}-] ".’f .?(-'J”, :l’}‘ .‘.‘

intermediate forms. Many of the ﬂusvimén 'lﬁ- ;E

; specimens in the

by him as : | :
by him as the latter species or its variety Gut
ey Griti-

variet
Jorme there W
Lacoe collection

gre no

identified
1y, perhaps inseparably, r
Ve aps IMsepe v, related to others in R
v ; . S 1N .h])(u*opﬁy{{
cophyllm

althongh the latter should have the distal : :
livisions greatly thickened and ﬁesh;-“ ]\)T()l‘t19115 ‘s
es has much in common with the (Ou : '? dUL[})t,
Rhacophyllun Sfilieiforme. Specimen No. 9548 Lt ood ol 1[.Jmhens}\-e
bel "_RIz-f.r.(;oph;r_;i{.-zmz (rutbierianum Gein,,” T am flisl)oqi(;?“: which
from Henry County. It seems less 1111([))11::{)1:3;}::

icriqnum are close
Clarkii (1x.) Schimyp.,
its broadly connate ¢
however, the latter speci

bears the la
with the other examples
that the appellation was simply the temporary, perhaps inadvert
ment by Lesqueréux of the name used by Geinitz t.v.ho il ent, employ-
authority, rather than that it 1'e§'ulted from the 0111issi(;n of ths Cltefi_ as the
having been to label the specimen as the Wu-iét; specific term,

the intention
chalfit-ws.——-Hobhs-s mine, U. 8. Nat. Mus,, 5577; Owen’s mine, U. 8
£ - I

5580-5582; Pitcher's mine, U. 8. Nat. Mus,, 5579, 5
e —— : ' % , D080,

Nat. Mus., 578,

ke u. Versteinerungen d. Zwickauer Sehwarzlcohlengeb

5 & eroe L "
Versuch elner Flora d. Vorwelt, vol. ii, fasc. 7—8g18381‘g95i;330' p- 11, pL i, figs. 3, 6,7, 8 13
4, pl. xlviil, of the Atlas to Schimper’s Traité. Jiazas SIS il

i Abdriic
o Gernberd,
2 Trigs. B and
s (joal Flora, vol. i. . 316.



110 FLORA OF LOWER COAL MEASURES OF MISSOURI

APHLEBIA SUBGOLDENBERGIL 1. 8P
Pl XLVIIL, Fig, 7.

1897. Aphlebia sp., D. White, Bull. Geol. Soc. Amer., vol. viii, p, 207,

Frond pinnate, lanceolate (%) or linear-lanceolate (1), membranaceous,
rachis broad, rigid, densely but unevenly and finely striate, and hordered
by a decurrent lamina; lateral divisions oblique, alternate or subopposite,
lanceolate or linear-lanceolate, acute ( ) at the apex, somewhat constricted
at the strongly decurrent base, pinnatifid; lobules or ultimate divisions very
oblique, alternate, lanceolate, obtuse, more or less distinetly outward
curved, connate for some distance above the decurrent base, each lobule
traversed by a strong, clear, flat nervil; lamina membranaceous, trans-
parent, uniting the lobules in the lower portions and decurring with narrow,
very acute sinuses to form a narrow border along the main (?) rachis;
nervils alternate, a single one passing strong to the apex of each lobe, more
or less distinetly dilated in the middle portion, sometimes in the upper part
also, and curving in and decurring near the hase so as to join the lateral
rachises at a very broad angle; lateral rachises strong and flat, broadest in
the curve at the base of the pinna, and narrowing in the long descent hefore
joining the main rachis,

The specimen, No. 9599 of the Lacoe collection, on which T have
ventured to found this species came from the vieinity of Clinton, Henry
County, Missouri, and was identified by Professor Lesquereux as Rhaco-
Plyliwm: membranacewn Lx. A comparison made with the types of that
species' shows, however, not very much in common except the delicately
membranaceous lamina. It differs from the latter species by the well-
defined axis in both the main and lateral divisions; the arrangement of the
pinnge, constricted at the base; the regularly alternate lobules, which curve
outward, and are more deeply dissected and obtuse, and the broad, much
stronger, flat nervation, which is simpler and not flabellato.

The salient features of our specimen, Fig. 7, PL. XLVII, are the
general forni of the frond and arrangement of the pinnge, very similar to
those illustrated by Schiraper * from the type of Bhacophyllum Goldenberyii

! Coal Flora, vol. i, p. 312, pl. Iviii, figs, 1, 2, *Traité, pl. x1vi, fig, 2, vol. i, p. 686,
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to 1t a new name, although the British specimen, which is in some respects
intermediate between it and the German type, is perhaps not more than
varietally different. '
The distinction between Aphlebia subgoldenbergii and A. membranacea,
the only species with which it might be com pared, has already been noted.
Locality—Clinton, Henry County, Missouri, No. 9599 of the Lacoe
collection, U. 8. Nat. Mus.

APHLEBIA MEMBRANACEA ( Lix.),

1879, Rhacophyllom membranaceumn Lesquereux, Coal Flora, Atlas, p. 10, pl. lviii, figs,
L, 23 text, vol. i (1880), p. 312.

The species described as Rhacophyllum membranaceum by Lesquereux
is, as was remarked by its author,' somewhat unique among the forms
included in that genus. The originals? of the figures published in the Cloal
Flora show an extremely delicate, transparent lamina, fraversed by the
distinct, rather broad brown lines of the nervation. The nerves, which are
of varying width, are in some cases slightly fasciculate, one nervil passing
to the apex of each very oblique, acute lobule. One of the fragments of
this species recently obtained has a portion of the lateral divisions broken
away, so that the effect is very similar to the type Lhacophyllum truncatum
from the Upper Devonian of the Susquehanna Narrows, above Pittston,
Pennsylvania.

Aphlebia membranacea is easily distingnished by its extremely delicate
texture and relatively slender nerves from all the associated species except
A. subgoldenbergii, which is much more Sphenopteroid, the lobules being
regularly pinnate and recurved and the nerves comparatively stronger.

Locolities—Henry County, Missouri, Nos. 9465 and 9466 of the Lacoe
collection, U. 8. Nat. Mus.; Pitcher’s coal mine, U. 5. Nat. Mus., 55883.

APHLEBTA sp.

Pl. XLV, Fig. 1.

One among the fragments of Aphlebia from Missouri deserves special
mention. This specimen, a rather unsatistactory photograph of which is
seen in Fig. 1, PL. XLV, comprises a segment of a rather cos rsely and

! Coal ¥loxa, vol. i, p. 818.  2Nos, 9465 and 0466 of the Lacoe collection. 17. &, Nat. -~
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alternate or subopposite, open, linear-lanceolate, somewhat contracted at tle
base, close or slightly overlapping, provided with tertiary pinnae bhelow, pin-
natifid near the apex; ultimate pinng subopposite, subalternate or alternate,
close, rarely touching, very open, linear-lanceolate, very long, usually
slightly narrowed at the base, the sides nearly parallel in the middle
portion, tapering gradually to an acute apex, 1.5 to 20 ¢m. or more in
length, .5 to 3 cm. in width, becoming conmate at the base by a narrow
decurrent lamina and succeeded by diminishing pinnatifid pinnules in pass-
ing upward; pinnules subopposite, subalternate or alternate, very open,
seldom touching, irregular in angle and length on the same pinna, 8 to
18 mm. long, 2 to 4 mm. wide, but very little if at all contracted near
the base, the sides nearly parallel, obtusely rounded or round at the apex,
the upper surface strongly convex and bordered ofter by a marginal shal-
low canal or gutter: lamina thick, dull, and always uniting the pinnules at
the base, the sinus being rounded, and slightly decurrent only between the
largest pinnules; midrib strong, hardly decurrent, deeply depressed on the
upper side, broad and striate beneath, and terminating abruptly at a dis-
tance from the apex nearly equal to the average width of the lateral lamina:
nerves few, very distant, often obseure on the upper surface, more distinet
beneath, originating from both rachis and midrib, nearly straight or arching
slightly in the larger pinnules, oblique in the smaller pinnules, simple or
sometimes forking at or near the base, rarely forking above the middle, and
passing nearly at a right angle to the margin, where they number about
30 to the centimeter,

A typical example of the mature portions of this well-marked and
characteristic species in the fossil flora of Missouri is illustrated by Professor
Lesquereux in fig. 1, pl. xxxi, of the Coal Flora. As there shown, the
irregular character of the open, parallel-sided connate pinnules, with the
very distant nerves springing from the disproportionately thick midribs, is
well brought out. )

As remarked in the original description, the nerves of the thick piunules
sometimes appear more numerous than they really are. Frequently the
flattened border is not distinet, though it often is so developed ag to form
a shallow gutter or canal about the margin of the pinnule, as seen from
above, or a marginal band as it appears from bhelow, The midrib, which is
hardly decurrent, is strongly depressed above, broad, and conspicuously
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striate below, passing, strong, to near the apex of the pinnule, where it
abruptly terminates. The nerves, more of which spring from the rvachis
than is indicated in the figure in the Coal Flora, are often obscure on the
upper surface, but distinct beneath, generally arching slightly, and forking
at or near the base, quite rarely forking above the middle. A large pro-
portion of the nerves arve simple, and all of them are nearly straight for the
groater ity o theil: length, usually meeting the margin at nearly a
right angle and numbering about 30 per centimeter,

The pinnules of all the specimens are somewhat variable in form, espe-
cially the basal pair, conspicuous for their irregularity in length, generally
arching backward a little, the Jowest ones on the pinna sometimes slig‘htll\f
swed at the base, but always connected by a narrow lamina. Usually

1narre

they are .
about 1 mm, the borders nearly parallel, the apices obtusely rounded.

When first studying this species I was impressed by the differences in
the piumﬂes, midribs, and nervation hetween figs. 2 and 3 (Ba), of pl
<xxi of the Coal Flora on the one hand, and fig. 1 of the same plate on
the other hand, the nervation of the former in particular being much closer,
more oblique, the nervils often forking a second time, thus constituting con-
s somewhat contradictory to the relations usually existing between the

near together but not touching, the distance between them being

ditio
mature
of figs.

with the . |
division of the pinni, 1 the development of the pinnules, and in nervation

il Pel«'ﬂlﬂel'id——t]‘lfﬂ 5131?0111'10115 belonging in fact to LPecopteris.
The nervils of the latter, all of _W]n('.ll_ spring from the midvib, are very
oblique at their origin, close a'n.('l_ﬂ_’l'('.hl]‘lg‘ obliquely to the border, all of
them forking Once, the upper division forking again before reaching the
border, where they are fully as much closer than those of the real Alethop-

and immature specimens.  On subsequent examination of the types
2 and 3, one of them loaned by Dr. Britts, the others having passed
Lacoe collection into the National Museum, I found that in the

toris ambigua as they appear . a comparison of figs. ¢ and 3« of the plate
A P T T . . : } .
in the Coal Flora. The midribs of fig. 3 of this plate are found to have

been somewhat exaggerated by the draftsman both as to size and as to

abruptness of termination.
There are, however, 1n the collections a number of specimens showing

the pinnaﬁﬁd division of the true species, and these, as is seen in Fig. 3
] L CENEe b “p) -y . 3 . -
Pl XXXVII, or Fig. 9, Pl. XLI, present the same distinctive characters
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as the mature pinnze.  The nerves are mostly simple, never forking more
than once, nearly straight, and very open and distant, the midvib thick, and
the pinnules very irvegular, all the diagnostic features being those charac-
teristic of the ordinary pinnz. On the back of the rock containing the
original of the figure of Alethopteris Serlii Brongn., fig. 2, pl. xxix, of the
Coal Flora, there is a fine specimen of dlethopteris ambigua, so labeled by
Professor Lesquereux, containing the upper segment, about 18 em, in
length, of a primary pinna of the true form. Here we have the long
pinnze, like those on the left of the type of fig. 1, pl. xxxi, of the Coal
Flora, succeeded in passing upward by pinnee of the character of our Fig.
3, PL. XXXVII, while at the top we have the long, slightly pinnatifid and
crenulate pinnules, like those in the lower right-hand pinnz of the ficure
in the Coal Flora.

Another specimen, apparently belonging to this species, loaned by
Dr. Britts, covers the surface of a slab 26 cm. long and 25 cm. wide. In
this we have a rachis 7 mm. wide, slightly flexnous, and giving off alternating
compound pinnze at intervals of 3-8 e¢m. on each side, some of these second-
ary pinnge being shown in their entire length.  The whole segment comes
apparently from some distance below the apex of a primary pinma. Unfor-
tunately the specimen is somewhat shriveled throughout most of its extent.

That the ultimate pinnze of this species were often long and slender
is shown by the fact that it is very difficult to obtain entire specimens,
although some incomplete fragments were found measuring 18 em. or more
in length and less than 25 mm. in width.

One fragment which seens inseparable from this species presents in
the appearance of its flattened horder, as well us by its ensemble of char-
acters, a striking resemblance to the figure of Alethopteris (Fibsoni Lx. given
in fig. 6, pl. xxviii, of the Cloal Flora, and I am not at present sure that the
latter does not represent a specimen belonging more properl V to our species,

Alethopteris ambigua is easily distinguishable, by the characters recited
above, from Alethopteris aquilina, which is, with the exception of Alethopteris
Gibsoni, probably the necarest related species of Alethopteris, and the only
one with which it is likely to be confused.

Localitics—Common  at Owen’s coul bank, U. S. Nat. Mus., 3590,
5490; rare at GHlkerson’s Ford, U. 8. Nat. Mus., 3592, 5488; Deepwater,
U. 8. Nat. Mus., 3591, 3593; Pitcher's coal bank, U. 8. Nat. Mus., 8634.
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ALETHOPTERIS SERLII (Brongn.) Goepp.

P1. XXXVII, Fig. 1.

e Parkinson, Organic Remains, vol. 1, pl. iv, fig. 6.

Pecopteris Serlii Bronguniart, Prodrome, p. 57 (nomen nudim).

or 1833. Pecopteris Serlii Brongniart, Tist. vég. foss.,, p. 292, j)l. IxxxV.

Pecopteris Serlii Brongu., Lindley and Hutton, Fossil Flora, vol. iii, pl. ceii

Pecopteris Serlii Brongn., Jackson, Rept. Geol, Agricult. Rliode Island, iSS!’l
p- 288, pl. iii. fig. 6. ‘

Pecopteris Nerlit Brongn., Heer, F1. Foss. Helv., p. 32, pl. xii, fig. 8.

Alethopteris Serlii (Brongn.) Goeppert, Systema Fil. Foss., p. 3‘01.']1]. xxi, figs. 6, T

Alethopteris Serlii (Brongn.) Goepp., Teschemacher, J our. Bost. Soc. N. 'l'l..bvniq v.
p. 380, pl. xxxv, lig. aa. s

Alethopteris Serlii (Brongn.) Goepp., F. A. Roemer, Beitr. z. Kenntn, n-w. Marz-
geb., p. 32, pl. vii, fig. 9. ' i

Alethopteris Serlit ( Brongn.) Goepp., Lesquereux, 4 ‘ e I
tucky, Atlas, pl. i, fig. 3 (plate not published), FORE S Sy Ko

Alethopteris Serli (Brongn.) Goepp., von lioehl, I'oss. Fl. Steinkohlenf, West-
phalens, p. 76, pl. x, ligs. 8, 9. S

Alethopteris Serlii (Brongn.) Goepp., Schimper, Traité, vol. i, p. 555,

Alethopteris Sertii (Brongn.) Goepp., Ferd. Roemer, Lethaea. G o Pl .
o lfi, L. 20, 20; text (1880), f)ll’S} . Lethaea. Geogn., Pal., Atlas,

Alethopteris Serlii (Brongn.) Goepp., Zeiller, Vég. foss. terr. houill. Fr., Atlas
pl. elxiii, figs. 1,2; text (1879), p. 75.

]

. Alethopteris Serlii (Brongn.) Goepp., Lesquerenx, Coal Flora, Atlas, p. 6, pl

xxix, figs. 1-5; text, vol.i (1880), p. 176.

 Alethopteris Serlii (Brongu.) Goepp., Weiss, Aus d. F1. d. Steinkohl., p. 15, pl. xvi

fig. 97.
Alethopteris Serlii (Brongn.) Goepp., Renault, Cours. bot. foss., vol. iii, p. 157
pl. xxvi, fig. 7. \ p- 157,
Alethopteris Serlii (Brongn.) Goepp., Lesquerenx, 13th Rept. Geol. Surv. Indi-
ana, pl. xii, fig. 2. i 1Y
Alethopteris Serlii (Brongn.) Goepp., Zeiller, Fl. foss. houill. Valenciennes, Atlas
pl. xxxvi, figs. 1,2; pl. xxxvii, figs. 1, 1a, 2; text (1888), p. 234, ) 5,

3. Alethopteris Serlii (Brongn.) Goepp., Toula, Die Steinkohlen, p. 189, pl. 1, figs

31,32

_ Alethopteris Serlii (Brongm.) Goepp., Lesley, Dict. Foss. Pennsylvania, vol. i,

p. 14, text figs.

. Alethopteris Serlii (Brongn.) Goepp., D. White, 19th Ann. Rept. U. 8. Geol

Surv., pt. 3, p. 499.
Alethopteris Hannonica Sanveur, Vég. foss. terr. houill. Belg., pl. xxxviii.

Alethopleris Sternbergii (Goepp.) Ettingshansen, Steink.-fl, Radnitz, pl. 42 P
xviii, fig. 4. i

5. Pteris Serlii (Brongn.) Ettingshausen, Farnkriuter d. Jetzw., p. 109,
. Alethopteris lonchiticn (Schloth) Brongn., Schimper, in Zittel: Handb, Pal
. Pall,

vol. ii, p. 118, fig. 93, 1, 1b.
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The general phase of the Henry County, Missouri, specimens of
Alethopteris Serlii (Brongn.) Goepp,, is already familiar to ])aﬂenntolngists
through figs. 2 and 4 given by Lesquereux on pl xxix of the Coal
Flora. Of the many fragments in the recent collections one, probably
belonging to a primary pinna, shows a segment of a rachis 11 mm. wide,
slightly flexuous, with g moderately thick striated covering of coaly matter,
revealing, where the carbonaceous residue is removed, distinet impressions
of spines or spinous seales of considerable size passing from the back of the
rachis into the matrix. The midrib is irregularly striate in the larger pin-
nules.  The lower pinne are pinnatifid, even developing as tertiary pinnze,
all of the broad, blunt-pointed form referred to above and common in our
lower coals of hoth the anthracite and the bituminous series,

AT.JGT!—I()]"J'ER[S SI\TRL” Var. MISSOURIENSTS n. var,
Pl. XXXVII, Fig. 2; PL XLIL, Fig. 5,

Although the normal form of the Alethopteris Serlii is frequent among
the fossils from this region of Missouri, the greater number of the speci-
mens, especially from one of the localities, which should be included under
that name quite uniformly present an aspect or phase more or less distinet
from any form I have yet met in the literature or in other collections.

The normal form oceurs more commonly in a fine-grained reddish-
gray shale from Owen’s coal bank; and the specimens figured hy Professor
Lesquereux have every appearance of coming from the same stratum  if
not from the same place. The other form is found, with the exception of
the ferruginous concretions from Gilkerson’s Ford, in a rather coarse, dark
dove or ash-colored shale having a slight tendency to check with a con-
choidal fracture in drying.

Commonest among these specimens are large numbers of long second-
ary (1) pinnae strewn about o the shales, somewhat nver]ﬂ.ppiug when
parallel, and eclothed generally for their entire length with long simple,
rather distant pinnules averaging 2 mm. apart, though frequent! Y exceeding
4 mm., always joined at an acute angle by the decurrent lamina, and gen-
erally largest above the middle, and terminating in a more or less obtusely
acute point. The aspect presented is much like that indicated in Ettings-
hausen's fig. 4, Alethopteris Sternbergii Goepp., on pL xviii of the Flora of
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Radnitz. A striking feature is the rarvity of small pinnate pinnge of the pro-
portions comimon in A. Serlii, but very few of such small size being seen,
though the collection contains three large slabs representing segments of
primary (?) pinnze with rachises as wide as 16 mm., provided on hoth sides
with these slender sececondary pinnze bearing pinnules comparable in dimen-
gions to the figure to which reference has just been made, or to those
replacing the pinnatifid divisions at the tips of pinnee of a superior order in
the normal form of Alethopteris Serlii.

Frequently there is no contraction toward the bases of the pinnules,
and often, especially in the largest, sometimes exceeding 4 em. in length and
mm. in width, the borders are folded in under, ausing

e

measuring 5 to 7
the piunules to appear to taper to an acute point. Several examples from
Miscouri labeled Alethopteris lonchitica 1 have found, by removing the matrix
from the border, to belong to the form in question, and these cases, in tact,
comprise the only specimens from this region that T can find in any collection
to have been referred to the latter species.

As in other species of Alethapteris, where well preserved, the veins may
be seen to spring from a raised threadlike irregular line traversing the
center of the canal along the upper surface of the midrib. They are quite
coarse, in relief on the rather coriaceous lamina, and pass, mmlemftcl}“
stmight, to the border  Inthe largest pinnules the midrib also is seen to be
punctate, while the nervation becomes rather more distant, counting 28 to 34
per centimeter at the margin, its characters remaining otherwise the same.
The general aspect o { the plant, as seen in Fig. 5, Pl. XLII, is much like
the illustration of A. Serlii, given by Zeiller in fig. 1, pl. xxxvii, of the
Valenciennes flora.

The varietal distinetion of this Missouri form, which I have thought,
might be of stratigraphic utility, must be regarded as tentative, the quuatinn
of its survival or elimination depending on the results of further study of
material from other portions of the American Carboniferons. Iowever, the
Jhase should at least be illustrated in our American literature.

The diagnosis of the variety missouriensis is as follows:

Fronds tripinnate, qna«h‘illiunat-iﬁd or quadripinnate ima,r the base, very b
gpreading; main 1';‘1chis reach i.ng' a width of .45 mm. or more, both it and its divisions
rather coarsely striate, and thinly set, t.sspeclally on the dorsal surface, with very dis-
tinet short spines or spinous scales; primary pinue very long, open, linear-lanceolate,
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somewhat contracted at the base; secondary pinne open, alternate, subopposite or
opposite, oblique above, somewhat reflexed below, simple except near the base of the
largest primary pinme, straight or slightly flexuous, sometimes slightly decurrent, 3-6
cm, distant on the same side, more or less overlappin g,]iuea.r-la.ueeain,te., or oblong-lance-
olate, rather acute, averaging about 2 em. in length and £.5-9 cin. in width where simply
pinnate, sometimes slightly contracted at the base and tapering to a rather oblong-
lanceolate obtusely acute terminal pinnule; secondary rachis, like the midribs of the
pinnules, distinetly finely striate; pinnules normally open, nearly at right angles to
the rachis, more or less distant, rarvely touching, linear-lanceolate, generally broadest
in the middle, obtusely acute at the apex, decurrent along the rachis with an acute
sinus, and always distinetly united by a decurrent lamina of considerable width, the
surface of the pinnule somewhat convex, the borders frequently folded beneath; mid-
rib large, usually slightly decurrent, often straight, deeply depressed, finely striate,
and passing nearly to the extreme apex; nervils quite coarse, salient, sometimes dis-
tinetly striate under the lens, springing at a generally wide angle from 2 line in the
center ol the groove on the dorsal surface of the pinnule and enrving rapidly, often
passing nearly straight from the midrib and extending, almost directly parallel and
rather close, to the border, which they meet at a right angle, forking generally once
close to the point of origin, the upper brauch usnally forking again, though often
remaining simple, and uumbering 28 to 42 per centimeter at the margin,

Localitiecs—Normal form at Owen’s coal bank, Mus. Reg. 3596; H eury
County, Missouri, U, 8. Nat. Mus., 5486. The variety is from Owen’s coal
bank, Mus. Reg. 3594, 5473, 54817.

CALLIPTERIDIUM Weiss, 1870,

Zeitsehr, d. deutsch, geol. Gesell., vol, xxii, pp. 858, 876; Lesquerenx, Coal Flora,
vol. i, 1880, p. 164,

CALLIPTERIDIUM MEMBRANAGEUM Lx.
PL XXXVIII, Figs. 1-5.

1879. Callipteridium membranacenm Lesquerenx, Coal Flora, Atlas, p. 6, pl. xxvii, figs.

3y e (non 6, 8); text, vol. i (1880), p. 172 (pars).

Frond tripinnate, rather lax, Alethopteroid ; secondary pinnse linear-
lanceolate or oval, acute or acuminate, alternate, open, reflexed below, a
little distant ; secondary rachis strong, broad, rather coarsely striate, the
rachises of the tertiary pinnse originating from a little within the border on
the ventral surtace ; tertiary or ultimate pinnze alternate, open, at a right
angle to the rachis, or refloxed below, a little distant, not deenrrent, linear
or Iinear—l&ncealate, Lardly constricted at the base, the sides parallel in the
middle and converging near the pinnatifid or crenulate apex, which is acute
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in the larger pinnwe, obtuse in the smaller; ultimate rachis fairly strong,
irregularly striate, rounded on the back, shallowly canaliculate on the
apper surface, on which the pinnules are attached a little within the horder
pinnules alternate, very open, usually close or nearly touching, or slightly
overlapping, but sometimes a little distant or appearing quite distant on
account of the reflexed margins, irregular in position, sometimes curving
upward, sometimes enrving outward, somewhat polymorphous, oval or oval-
round, attached by the whole base and connate for a very short distance,
the sinus acute and slightly decurrent when young, or becoming oblong
or oblong-lanceolate, the obtusely rounded apex often directed s],ightl\,;
upward, the base cut to the rachis and even constricted, both above a,u:.l
below, to a narrow attachment at the base of the pinuw; lamina thin,
dull, often preserved brownish, somewhat depressed over the midrib, ﬂ.rcbed
slighﬂ)/‘ backward, sometimes to a considerable extent, at the margin;
nervation generally rather distinet; midrib of moderate strength, depressed
above, rounded below, only slightly, if at all, decurrent, usuu]-ly originating
at a very open angle to the rachis and passing, strong, two-thirds or more
of the way up the pinnule; nervils thin, parallel, rather close in the older
portions of the plant, originating at a rather open angle, forking once near
the base in the pinnules of moderate size, or both hranches forking again in
the larger pinuules and arching butlittle in passing to the margin, which they
reach quite obliquely, the lower nervils springing directly from the 1'ac]1is.ﬂ

The pinnules of this species, first deseribed from Henry County, are
somewhat polymarphous, those on the same pinna often showing a consid-
erable degree of irregularity.  An illustration of this feature lb seen  in
Fig. 4, Pl. XXXVIIIL a photograph of the original of Professor Lesque-
reux’s fig. 5, pl. xxvii, of the Coal Flora, now No. 3182 of the Lacoe collec-
tion. The lamina is dull and black, although rather thin, as is the case
also with No 3192 and No. 3187 of the same collection, hoth labeled Callip-
tepidium membranacewm by the author of the species, of whose private col-
lection they formerly were a part.  So far as I have observed, the specixhens
are perhaps no oftener preserved brown or translucent than are the frag-
ments, when somewhat macerated, of Pecopteris clintoni Lix.  Even P. pestita
and P. pseudovestita are frequently macerated so as to present a similar
brown and membranaceous appearance, though some traces of the villosity

are usually present.
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I very much regret being obliged to separate from Callipteridium mem-
branacewm one of the originals used by Professor Lesquereux in the deserip-
tion of this species. But the careful examination of the specimen (No. 3181
of the Lacoe collection), a part of which is given in fig. 4, on pl. xxvii, in
the Coal Flora, shows clearly that we have to do with a Pecopleris, while a
comparison of its details shows it to be referable to P. clintoni as figured in
pl xlii, fig. 3, of the atlas to the above-named work, although the nervation
is rather obscure. Similarly, the original of fig. 6 of the same plate agrees
well with many specimens labeled P. clintoni by the author of that species,
the villosity so prevalent in the lattor species being equally well marked in
portions of the original in question. The nervation, too, i plainly that
of P. clintoni, seemingly, so far as concerns any rachial nerves, in contradie-
tion to the published detail. The reference of this specimen to P. clintoni
will not seem surprising after a comparison of fig. 6, on pl. xxvii, with fig.
4, on pl. xlii, of the Coal Flora, the latter representing one of the types of P.
clintoni.  Similar examples of villous Pecopteroid forms, of the type of the
latter species, found in Nos. 3185 and 3191 labeled ¢ membranacewm and
in the same collection, are also to be placed with P. clintoni T.x.

The type of the restricted Callipteridivm membranacewm is that illus-
trated in Lesquerenx’s fig. 2, a detail of which is shown on our Fig. 4a.,
Pl XXXVIII. The same characters, including those of the nervation, are
seen in No. 3192, referred by that author to this species, exeept that the
nervation ig a little more open, being similar in this respect to that seen in
Fig. 8, Pl. XXXVTIIL, the enlarged detail of which is shown in Fig. 3a.

The specimens from Pitcher's coal bank, seen in Figs. 1 and 2,
Pl. XXXVIII, are doubtfully referable to this species.  Their narrow, dis-
tant, obtuse pinnules suggest Callipteridium inequale or C. grandini, to both
of which our form is related, although the pinnules differ from both by the
more acute points and the more complete separation at the hase. The lis-
fant and narrow appearance of the pinnules is due mostly to the reflexion
of the margin, which is consequently buried in the rock.

Localities—The original types from Ilenry County, Missouri, without
precise locality, Lacoe collection, U. 8. Nat. Mus., 3182, 3187; doubtful
specimens from Pitcher’s coal bank, U. 8. Nat. Mus., 5591, n603, 5604,
5625, 5691, 5807 typical fragments from Deepwater, 1. 8. Nat. M us., 5592,
58107
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CALLIPTERIDIUM INAEQUALE Lix.
P1. XXXIX, Fig. 4; PL LXI, Fig. 14; P1. LXII, Fig. 4.

1879. Callipteridium inequale Lesquerenx, Coal Flora, Atlas, pl. xxxiii, figs. 2-5 ; text
(1880), vol. i, p. 168,

A few fragments seem to agree in all respects with the corresponding
portions of the species from Cannelton, Pennsylvania, described and illus-
trated by Professor Lesquereux in the Coal Flora as Callipteridium incequale.
In size, form, nervation, and arrangement of the pinnules, which have a
tendeney to opposition on the rachis, some of the specimens are close to
fig. 2, of pl. xxxiii, in the above-named work.

Locality—Gilkerson’s Ford, U. 8. Nat. Mus., 5483,

CALLIPTERIDITM of. MANSFIELDI Lx,

The specimens which I compare with this species, known only from
Pennsylvania,® are far from typical. My reason for the provisional l'e-%ﬂl'ence
is t.]leinr agreement with certain specimens f(.l_und to have heen assigned to
Callipteridium Mansfieldi by the author of the species.

The Missouri specimens are very close to others from Cape Breton,
Nova Scotia, and from Shenandoah, Pennsylvania, which T am unable to
separate from a compact dilated obtuse form of Alethopteris Serlii B],m[;_,,n'_
The nerves are rather straight and open for C. Mansfieldi, while the midrib
ig slender for 4. Serlii.

Locality.—Deepwater, U. 5. Nat. Mus., 5484,

CALLIPPERIDIUM SULLIVANTII (Lx.) Weiss,
Pl. XXXIX, Figs. 1-3; PL XLI, Figs. 1-3.

Callipteris Sullivantii Lesquerenx, Bost. Journ. N. H., vol. vi, no. 4, p. 423,

1858. Callipteris Sullivantii Lesquerenx, Geol. Pennsylvania, vol. i, p. 866, pl. v,
fig. 13.

1881. Callipteris Sullivantit Lix., C. A, White, Rept. Geol, Sury. Indiana, 1880, p. 153,
pl.ix, fig. 4.

1881. Callipteris Sullivantii Lix., Calvin, Pop. Sci. Missouri, vol. xviii, p. 619, fig. 1.

1883, Callipteris Sullivantii Lx., Chamberlain, Geol. Wisconsin, vol. aih 216, tig. 67¢.

188Y. Callipteris Sulbivanti Lix., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 108, toxt fig.

1801, Callipteris Sullivantii Lix., Le Conte, Elements Geol., p. 363, fig. 479,

1869. Alethopteris Sullivanti {Lix.) Schimper, Traité, vol. LDl o61,

! Lesquercux, Coal Flora, vol.i, p. 166, pl. xxvii, figs. 1, 2,
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1870, Callipteridivm Sullivanti (Iix.) Weiss, Zeitsehr. d. deutsch. geol. Gesell., vol.
xxil, p. 876, pl. xxi, figs, 1-3.

1880. Callipteridium Sullivantii ( Lx.) Weiss, Lesquerenx, Coal Flora, vol. i, p. 164.

1883. Callipteridium Sullivantii (Lx.) Weiss, Lesquerenx, 13th Rept. Geol. Surv.
Indiana, p. 210, pl. xii, fig, 1.

18890, Cullipteridium Sullivanti (Lx.) Weiss, Miller, N. Amer. Geol. Pal., p. 111, fig. 22,

1889, Callipteridium Sullivanti (Lx.) Weiss, Lesley, Diet. Foss. Pennsylvania, vol.
i, p. 107, text fig.

1899, Oallipteridium Sullivantii (Lix.) Weiss, D, White, 19th Ann. Rept. U. 8. Geol.
Sary., pt. 3, p. 501,

In the specimens that I have seen of this peculiar species the pimnules
are generally rather less narrow, proportionately, near the base than in
those figured in the early Penmsylvania and Tllinois geological reports. The
rachises and the midribs of the full-sized pinnules are hoth finely striated,
the midvibs heing very slender in the immature pinnules.  None of the
examples before me show the midrib terminating  very abruptly. The
lateral nerves are fine, not very close, and occasionally they fork a third
time in arching to the margin.

As a rule the lowest pinnules at the base of pinnze of all orders are
contracted at the hase 50 as to bear considerable resemblance to Newropteris
in form as well as in nervation, thus conforming apparently to the requisite
characters of the genus Neurodontopteris of Potoni¢! This similarity of the
two genera, seen in Figs. 1, 2, Pl XLI, is still more marked in the specimen
shown in Fig. 1, Pl. XXXIX, and in the Callipteridium newropteroides 1x.,
illustrated in fig. 3, pl. xxvii, of the Coal Flara,

Our species exhibits, in habit and superficial appearance, a great simi-
larity to the Danceites Emersoni Lx., the apparently Marattiaceous fruiting
of which seems to be quite in conformity with the supposed relation of the
Newropteridea to the Marattiacea. ‘

The Odontopteroid aspect of Callipteridium Sullivantii 1.x., which led
Weiss, in his studies of Odontopteris, to associate it with the latter, is well
shown in a phase illustrated in Pl XLI, Fig. 1, of two pinn, belonging
apparently to a secondary rachis, which are in outline especially suggestive
of Odontopteris genwina Gr "Tary, or 0. obtusiloba Naum, The reference of
the species by Weiss to Callipteridivm was made apparently on account
of the form and nervation of the upper pinnze. It seems as a whole to be

! Flora Rothliegenden v, Thiiringen, 1893, p. 124,
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reterable to the Newrodontopteris of Potonié, which, as Sterzel remarks,! is
largely identical with the Mivoneura of Weiss. Without rlib-(-,u,-,'sjng the
relations of these two genera, it may be remarked that the genus Callipte-
ridium as now employed seems to include two quite different groups.
. Sullivantii (Lx.) Weiss belongs to the Neurr)d{nntopteruid group, and is
probably entirely distinet from the later, Pecopteroid, group, some of the
representatives of which, including several fertile fi TS, are, in my opinion,
g01leticzsll]}-' bhound to the elosely resemblant forms of Pecopteris.

I have not seen any rachial pinnules intermediate to the pinnze, such
as ave characteristic of the genus according to Zeiller's definition, although
several fragments are present in which the pinnse are still alternately con-
nected with the broad striated rachis. '

The nervation and common form of the pinnules, which frequently
overlap, are finely illustrated in Figs. 1, 2, PL. XXXIX, and in Weiss's
“Studien iiber Odontopteris.”*

Localitics—Owen'’s coal bank, U. 5. Nat. Mus,, 3587, 3589;: Pitcher's
coal bank, U. 8. Nat. Mus., 3588, 5660, 5674; Gilkerson’s Ford, U. 8. Nat.
Mus., 3598.

ODONTOPTERIS Brongniart, 1322,
1822, Filicites sect. Odontopteris Brongniart, Mém. mus. hist. nat., vol, viii, p. 234,
1826. Odontopleris Sternberg, Versuch, vol. i, tent., p. xxi.
1828. Odoentopteris Brongniart, Prodrome, p. 60.
1870, Odontopteris Weiss, Zeitschr. deutsch. geol. Gesell., vol. xxii, p. 859 (pars).

1870. Mizoneurs Weiss, Zeitschr. d. deutsch. geol. Gesell., vol. xxii, p. 864,
1870. XNenopleris Weiss, Zeitcher. d. dentsch. geol. Gessell,, vol. xxii, p. 865.

OpoNTOPTERIS! BRADLEYT Lx,
PL XLI1I, Fig, 2.

1870. An Odontopteris Bradieyi Lesquerenx, Rept. Geol. Surv, Illinois, vol. iv, p. 390,
pl. viii, fig. 1% :
1880. Odontopteris Brardleyi Lesquerenx, Coal Flora, vol. i, p. 140,

The specimen illustrated in Fig. 2, Pl XLI1I, is an interesting example
of the heteromorphous Neuropteroid or Odontopteroid fragments at present
included among the American species of Odontopteris.  As seen in the
figure, we have a broad, somewhat lax, striated axis, on the left of whicl: is a

= = T ol = ek

1 71, Rothl. Oppenan; Mitth. Grossherzl. Badenschen Geol. Landesanst.. vol. iii, 2, 1895, p. 283.
:7eitechr. d. dentsch. geol. Gesell., vol. xxii, 1870, p. 876, pl. xxi, ligs. 1-3,




126 FLORA OF LOWER COAL MEASURES OF MISSOURL

segment of Neuropteroid limb, such as is not uncommon in Newropteris or
Odontopteris, sublobate at the t p and succeeded by several obtusely pointed
or obtuse, decurrent, more or less ovate and obovate pinnules, extending up
to the lanceolate obtuse terminal. Oun the lower right are several ovate-
triangular acute pinnules with broad decurrent attachments, the lower ones
auriculate, succeeded above by pinnules similar to those alternating on the
other side. The nerves are rather thick and tairly distinet, though the
lamina is moderately thick. The nervation of the large segment is close,
Neuropteroid, arching to meet the apex at a right angle.  That of the other
pinnules is essentially flabellate and Odontopteroid, the nerves entering by
the whole width of the attachment of the pinnule and curving somewhat
toward the margin, where they turn slightly upward. A coarse strand,
passing trom a little below the sinus on the upper side of the base of the
pinnule to the apex, supplies the nervils for the upper sgide of that pinnule,

Although this fragment appears undoubtedly to belong to the group
of heteromorphous species represented typically in Odontopteris Wortheni
Lx., 0. subcuncata Bunb., 0. cornuta 1.x., 0. deformata 1ix., and 0. Bradieyi
Lx., its identity with any of them is questionable. The four of these
species first named and 0. affinis Lix. all may, and do in some of the
examples identified by the author of those species, have large basal seg-
ments on one or both sides of the axis. But while strongly resembling
especially the O. Wortheni or 0. subcuneata Bunb. by the large hasal lobe
and the terminal portions, the pinnules of these species are I'-}.l.'-l.I'El-I".TE‘].'I.STT'(:é.t”.\-'
obtuse, the upper ones being obovate-cuneate; and in all examples exeept
a single individual (No. 884 of the Lacoe colleetion) from Mazon Creek,
IMinois, in the United States National Museum, identified by Professor
Lesquereux as 0. Wortheni, the nervation is coarser and much more distant
than in our specimen.

Odontopteris Bradieyi Lx., with which the specimen is temporarily left,
is an ambignous species which was first deseribed from a small fragment
of a single pinnule. But one of the specimens in the Lacoe collection
(No. 1256), examined and identified by Lesquereux prior to the publication
of the Coal Flora, is a segment of a pinna in which the pinnules have
nearly the same characters as in our specimen, except that they are much
more constricted at the base, with finer nervation, while the rachis is less
lax.  Nevertheless, no large basal lobes are present in this specimen. It
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is quite possible that the fragment should be placed in Odontopteris
subcuneate Buub.  Specimen No. 1256 comes from St Clairsville, t)hio.
and is probably one of those mentioned in the description given in (oal
Flora, vol. i, p. 140.

It is interesting to note in this connection that nearly all of the above-
named species are more or less dirstinctly hirsute, as is the condition of the
specimen from Missouri, though the fine, short, bristle-like hairs arve deli-
cate and quite obseure, compressed upon the fleshy lamina of the pinnules,
The strongly Neuropteroid characters present in somme of the specimens
placed by Lesquereux in Odontopteris Wortheni, 0. subcuneata, and 0. afjinis,
together with the fact that these species have, so far as I can learn, very
rarely been reported from beds in which one of the long-pinnuled shosios
of Newropteris, such as N. Scheuchzeri H offm., N. decipiens Lx., or N, hirsuta
Lx., was not also present, afford a basis for the suspicion that these partic-
ular specimens, if not the entire species to which they are referred, should
be regarded as anomalous or heteromorphous pinnze and pinnules of the
venus Newropteris. 'This suspicion is fostered by the great (.liﬂieulty in
:mne mstances encountered in deciding as to which of the two genera cer-
tain specimens should be referred.  For example, the fact that the pinnules
of these species of Odontopteris from Mazon Creek, 1llinois, haye a coarser,
more distant nervation than those from other regions placed in the Soipiia
species, just as Newropteris decipiens or N. fasciculato trom Mazon (C'reek
differs from the forms of N. Scheuchzeri in other localities, seems to indicate
a certain coordination or agreement in nervation hetween the species from
the same locality placed in both genera.  In many cases it would seem thiat
neither the nervation of the large basal segments or lobes, when the Iettar
are present, nor the presence of hairs affords a s:’ttisf'autm-y eriterion for a
generie distinetion of the forms.

Locality.—Owen’s coal bank, U. 8. Nat. Mus., 5628.

NEUROPTERIS Brongniart, 1822,
Classification vég, foss., p. 33.

m C N o relatingais 25 e NG Ll el ; 3
I'he definite systematic relationship of the Neuropterid group is still
not whollv established. Althougl within the last fow years a nmmber of
new species have been discovered, and some interesting studies of the
structure of the petioles in certain members of the tamily lave been made,
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the new evidence derived from the morphologic observations tends to con-
firm the intimate relations of the genus N atropterts to Linopteris," Odontop-
teris, and Callipteridium, while the structure seems to confirm their inclusion
among the synthetic forms with highly organized petioles having some
characters intermediate between the ferns and the eyeads.

The opinion advanced by the late Divector Stur, that Newropteris nmay
belong to the Cycadew, is briefly reviewed by Seward?® in his admirable
volume on the Mesozoie Cycads, without admission of the evidence on cither
side of the question as conclusive. It is true, as Seward points out, that
the specimen regarded by Kidston® as a fertile fragment of Newropleris hete-
rophylla Brongn. seems hardly to furnish all the characters for a satistactory
conclusion. 1 have seen similar fruiting fragments from the Coal Measures
of West Virginia with reduced pinnules, probably of an Adiantitoid type,
still attached.  On the other hand, the oblong interneural pits with slightly

aised borders, described by various authors as the fruit of this genus, are
now generally admitted to be the work of fungi. They might be compared
with Hyatwates or even, as Stur suggested, with the recent Phyllachora. If;
however, we accept Zeiller's identification of certain fertile pinnge in the
Commentry flora’ as belonging with the sterile forms of Linopteris Schiitzei
(Roem.), the fruit of a typical species of Linopteris (Dictyopteris) bears a
strong superficial resemblance to that of Pecopteris polymorpha, i. e., to
Scolecopteris.  Newropteris and Linopteris ave among the most closely related
of the artificial genera in the Paleozoic flora, the anastomosis of the nerves
constituting the only distinetion between the latter and the group repre-
sented by Newropteris gigantea Sth.

In my earlier discussion of the relations of Twniopteris missouriensis 1
urged the genefic relation of Newropteris, Dictyopteris, Odontopteris, Callip-
teridium, and the pinnate Tweniopterids from the same type as the Devonian
Megalopteris, designating this early ancestry as the “megalopteris stock.”?
The superficial characters of certain material subsequently examined tends
strongly to support this view. But at the same time I should expressly
state that the Megalopteris forms as yet discovered can not be so ancient as

! Dietyopieris Gutb.

* Cat, Mesozoie Foss. P Brit. Mus., pt. 2, 1895, p. 5

*Trans. Roy. Soe, Edin,, vol. xxxiii, 188: , p- 180, pl viii, fig. 7.

1F1. foss. houill, Lommentn vol. i, 1888, p. 273, Atlas, pl. xxx, figs, 6-10; pl. xxxi, figs. 2-5.
"Bull. Geol Soc. Amer., vol. iv, 1893 P 119-132, pl. i.
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has been supposed. My studies, during several years, of the floras of the
Devonian and older Carboniferous, parti cularly the fossi] plants of the
Pottsville series,’ reveal so close a relationshj »and so oreat a nrovart:
identical species at once in the latter series :-1:1(1 in thoe hi;;tullizzxih:ﬁg Of
St. John, New Brunswick, the only loc:-n.]ity of supposed Devon?a.u zl.(ge :t
which Megalopteris has been found, as to leave no room for doubt as to the

jarboniferous age of the St. John plant beds. On the other hand, repro-
sentatives of other characteristically Carboniferous geéuera so common in
the bheds at St. John, such as Newropteris, Alethopteris, Odontopteris, and
Pecopteris, which make the flora of that locality so unique and unpmﬁilelcd
among the floras of other Devonian Inczﬂities’ have licﬁ-'er best Bikcovered
at any other Devonian locality. Typical forms of Megalopteris Tave B
collected at a number of points in the Pottsville series of the f\]lpalé,chiau
trough from Tennessee northward. The exceedingly strong affinity of some
of these with the St. John type is but an illustration of the common char-
acter and intimate general relationship of the associated Pottsville ﬂo.m
and that at St. Joln, a relationship so close as not only to render it o Ol'tai;l
that the latter is Carboniferous in age, but also indicate that it may well he
late in the Lower Carboniferous, if not even coexistent with 3();118 of its
Pottsville representatives.  Megalopteris, while possibly less ancient thaﬁ
certain of the early Callipteridioid Newropteris species, may, nevertheless B
taken as an example of the archaic composite type of Neuro-é\]ethoptmioid
fern life.

In connection with the subject of the genetie re]at{unship of this group
it may be remarked that Potonié® has proposed to include the ﬁn-m: W"T'.t%l
mixed characters of Newropteris and Odontopteris—;. e., those formg in t-vhiﬂch
some Newropteris pinnules are found on the same plant with a greater nun-
ber of Odontopteris pinnules—in a distinet ents, .}\'TE’-’MI'Or?dn-hg:rtcrig‘ which is
largely identical with the Mizvaneura of Weiss, Still more 1'eceilt15’ Sterzel®
proposed the genus Newrocallipteris for those Neuropteroid species in which
the pinnules of the upper portions have the Callipteroid nervation prer]omJi-
nating while the basal pinnules of the pinnz have the nervation of the true

Newropteris.

" Equivalent in parl to the Millstone grit,

?Flora d. Rothl. Thiringen, 1893, p. 124,

*F1. Rothl. Oppenai; Mitth. Grosshors. Badischen Geol. Landesanst,. vol iil, 2, 1895, 1. 283
. . el | h P <00,

MON XXXVI £
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NEUROPTERIS RARINERVIS Bunb.

1847, Neuropteris rarinervis Bunbury, Quart, Jour. Geol. Soe., vol. iii, p. 425, pl. xxii,
figs. 1, La-b.

1858, Newropteris rarinervis Bunb., Lesquereux, Geol. Pennsylvania, vol. ii, p. 859,

1863. Neuwropteris rarinervis Bunb., Dawson, Can. Nat., vol. viii, p. 143,

18G6. Neuropteris rarinercis Bunb., Lesquerenx, Rept. Geol. Surv. Wlinois, ~vol, ii,
p. 428, pl. xxxiii, figs. 1-5; pl. xxxiv, figs. 1, la.

1869. Neuropteris rarinervis Bunb., Sehimper, Traité, vol. i, p. 440,

1870. Neuropteris rarvinervis Bunb., Lesquereux, Rept. Geol. Surv. Tllinois, vol. iv, 2,
p. 386, pl. viii, figs. 1-6.

1871, Neuropteris rarinervis Bunb.,, Dawson, Rept. Geol. Struct. Min. Res. P. B, 1.,
p- 44, pl. ii, fig. 19.

1879. Newropteris ravinervis Bunb., Lesquereux, Coal Flora, Atlas, p. 6, pl. xv, figs.

255 text, vol. i (1880}, p. 109,

1881, Neuropteris rarvivervis Bunb,, Lesquerenx, Rept. Geol, Suryv. Indiana, 1879-80,
p- 162, pl. x, figs. 1, 2, 3.

1886, Newropteris ravinervis Bunb., Zeiller, F1. foss. houill. Valenciennes, Atlas, pl.
xlv, figs. 1, 1a, 2, 3, 4, 4a; text (1888), p. 268,

1895. Newropleris rvavinervis Bunb.,, D. White, Bull, U, 8. Geol. Surv., No. 98, p. 83
(pL. v, figs. 7, 61).

1878. Neuropteris heterophylla Brongn., Zeiller, Vég. foss. terr. houill., Atlas, pl. elxiv,
fig, 2; text (1879), p. 49.

This species, several fragments of which have heen fonnd in the collec-
tions, may be easily distinguished from Newropteris missovriensis Lix. by the
coarse, rather distant, arching veins forking at a wider angle, while the pin-
nules are rather more distant, longer proportionately, narrower, often with a
slightly sinuous margin, and generally dilated somewhat at the base. The
species is deseribed at length in my report on the flora of the outlying coal
basins of Missouri' Newropteris rarinervis Bunb. is possibly indistinguish-
able from Newropteris coriacea Lix., with which the specimens in hand seem
to agree equally well.

Localities.—Hobbs's coal bank, U. 8. Nat. Mus,, 5475; Deepwater, U. 8.
Nat. Mus, 5476,

NEUROPTERLIS MISSOURIENRIS Lx,

P). XLI, Figs. 4, 5; Pl XLII, Fig. 4; PL XLV, Fig. 3.

1879. Newropteris missowriensis Lesquereux, Coal Flora, Aflas, p. 3, pl. vii, figs. 5-6,
Gia; text, vol. i (1880), p. 104,

1899, Neuropteris missouriensis Lix,, D, White, 19th Ann. Rept. U. 8. Geol. Surv., pt. 3,
p. 507,

! Bull, U. 8. Geol. 8arv,, No. 98, p. 85.



FERNS—MEGALOPTERIDE &—NE UROPTERIS, 131

Fronds bi- or tripinnate, dense, the divisions alternate, open at a right
angle, or nearly so, to the rachis, the rachis being broad and striate; pinnge
usually close, contiguous, or overlapping, sometimes slightly narrowed at
the base, the sides parallel in the middle, often somewhat rounded at the
tip; pinnules alternate, rather thin, open, the lateral ones ovate when small,
beeoming oval and oblong, rounded at the top, close, usually slightly imbpi-
cated, nearly bilaterally symmetrical, slightly subfulcate, entire to the sul-
terminal lobe, sessile by the base of the broad midrib, the sides nearly
equally rounded at the base; terminal pinnule large, very long in the
young pinnza, oblong-deltoid, oblong-ovate, or rarely deltoid-ovate, obtusely
rounded at the apex, with not more than one connate hasal lobe; wmidrib
distinet, broad, striate in the large pinnules, dissolving above the middle;
nerves distinet near the midrib, sometimes immersed iu the lamina, origi-
nating at a narrow angle, forking at or near the base, often with three sulb-
sequent dichotomies at a narrow angle while arching gradually to meet the
margin nearly at a right angle, where they number 34 to 40 per centimeter,

This species, which is very nearly related to Newropteris flevuosa Sth,
and N. vermicularis Lx., is distinguished chiefly by its open pinnge, the
oblong or oval rather thick pinnules, slightly imbricated, sessile, and nearly
equally rounded at the base, with the midrih distinet, the latera] nerves
distant and large near the midrib, forking several times in passing to the
border, which they meet obliquely. The illustration given in the Coal
Flora," as well as our Fig. 4, Pl XLII, well expresses the characteristic
form of the smaller pinnee and of the pinnules. The termmal pinnules of
the longer pinnze ave, however, not always so oblong and obtusel y rounded,
as is shown in Fig. 3, PL. XLV. The appearance of the larger pinnules is
illustrated in the same figure, or in Fig. 4, PL. XLI. The specimens in
hand agree well with the type, kindly loaned for comparison by Dr. J. H.
Britts, as well as with other examples determined by Professor Lesquereux
and now included in the Lacoe collection. The fact that Newropteris myis-
sowriensis so much resembles N Meruosa perhaps accounts for the inclusion
of the latter species in the list of the fossils of Missouri published by My
Hambach.® T have not seen any representative of the latter s])e{,:iosb from
Henry County, the locality given by that author.

3 e e PR SR

' Pl vid, fig. 5.
* Hambach, Bull. Geol. Surv. Missonri, No. 1, 1890, pp. 6083,
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The fronds of Newropteris missouriensis were evidently of considerable
size, some of the fragments of attached rachis measuring as much as 9 mm.
in width. The large Cyclopterid leaves described as N. dilatata (L. & H.)
Lx., if they really belong to this genus, are probably rachial pinnmules of N.
missouriensis.  So far do they agree, however, in the essential superficial
features with those of similar form and dimensions placed by foreign
authors in the genus Doleropteris that a generie identification with the latter
tends to affect the systematic status of the Neuropterid group.

Localities—Abundant at Pitcher's coal bank, U. 8. Nat. Mus., 5472,
5630, 5631; Hobbs's coal bank, U. S. Nat. Mus., 5632; Deepwater, U. 8.
Nat. Mus., 5474.

NEUROPTERIS FASCICULATA Lx, ?

1879. Neuropteris fasciculata Lesquereux, Coal Flora, Atlas, p. 5, pl. xxiv, figs. 5, 6;
text, vol. i (1830), p. 93,

A single broad, ovate, acute pinnule in the collections appears to be
identical with Newropteris fasciculota 1x., as seen in specimens from Mazon
Creek, Illinois. It has mueh in common also with N. acuminata (Schloth.)
Brongn,, both in nervation and in general form. There ference of the frag-
ment to this species is merely tentative.

Locality—Gilkerson’s Ford, U. 8. Nat. Mus., 5477.

NEUROPTERIS SCHEUCHZERI Hoffm.

Pl XXXVIL, Vig. 4; Pl. XLII, Fig. 3; PL. LXIV, Fig. 4.

1691. Phyllites mineralis Luidius, Lithophyl, Brit., p. 12, plL v, fig. 190.

1723, Phyllites mineralis Luid., Scheuchzer, Herb. Dil., p. 48, pl. x, fi g. 3.

1826. Neuropteris Scheuchzeri Hoffmann, in Keferstein: Teutschland, vol. iv, p. 157,
pl. 1, figs. 1h-4.

1830. Newropteris Scheuchzeri Hoffm., Brongniart, Hist. vég. foss., p. 230, pl. Ixiii,
fig. 5.

1840. Neuropteris Scheuchzeri Hotfm., Jackson, Rept. Geol. Agrienlt. Surv. Rhode
Island, 1839, p. 288, pl. v, fig. 10,

1857. Neuropteris Schevchzeri Hoffm., Kimball, ¥1. Appal. Coal Field, p. 9, pl. i, fig. 1.

1886. Nevropteris Scheuchzeri Hoflm., Zeiller, F1. foss. houill, Valenciennes, Atlas, pl.
xli, figs. 1, 1, 2, 3; text (1888), p. 251.

1887, Newropteris Scheuchzeri Hoffm., Kidston, Foss. F1. Radstock Ser., p. 356, pl.
xxiii, figs. 1, 1a, 2.

1893. Newropteris Scheuchzeri Hotfm., D, White, Bull. U. 8. Geol. Surv., no. 98, p. 69,



1899,

1830,
1869.
1869.
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1 i Nehewchzeri ! s " ; . =
NB;:;"%’,*';"f_){:;:hcuek eri Hoffm., D. White, 19th Aunn, Rept. U. 8. Geol. Sury,,
Neuroplteris angustifolia Brongn., Hist. vég, foss., p. 231, pl. Ixiv, figs. 3. 4
Neuropteris angustifoliu Brongn., Geinitz, Dyas, vol. ii, p. 139, (pl. xxyii, fig. 99
Neuropteris angustifolia Brongn., von Roehl, Foss. F1. Steinkoblent. West s .

p- 33, pl. xiv, fig. 7. estphalens,

. Newropteris angustifolic Brongn,, Lesquereux, Rept. Geol. Surv. Illinois vol. iy
. Sy . ",

p. 467,

. Neuropteris angustifolie Brongn., Lesquereux, Coal Flora Atlas, p. 3, pl. viii
i) i Y S ] E2 1

figs. 2, 3, 6, 8,10, 11; texf, vol. i (1850), p- 89.

. Newropteris angustifolia Brongn., Lesquerenx, 13th Rept. Geol. Surv. Indiaua
. <L € 4

1884,
1889.

1852,

1847.

1865.

1878,
1830,

1858.
1889,

1836.

1841.

1847,

1866,

1854.
1857.

1858,

1864,
1875.
1879.

1880.

1881.

1882
1883

2,p. 52, pl. x, fig. 1.
Newropteris angustifolic Brongn., Lesquerenx, (Joal P ora, vol. iii, p. 734
Neuropteris angustifolic Brongn., Lesley. Dict SN e
toxt fig. ) ¥, Dict. Foss, Pennsylvania, vol. ii, p. 451,
Newropteris cordata Brongn., Lindley and H AN ]
= ' : utton, Fossil Flora, vol. i, p, 119, pl.
Neuropteris cordate Brongn., Bunbury, Quart. Jour Ge
xxi, g 1, 163, ' - Geol. Boe., vol. iii, p, 423, pl.
Newropteris cordata Brongn., Goeppert, Ioss. .
figs. 1,21, g ppert, Loss. FL. Perm, Form:, p. 100 (pl. xi,
Neuropteris cordata Brongn., Dawson, Acad. Geol,, 3d ed., p. 446, fie. 166
Neuropleris corduta Brongn., Lesquerenx, Coal Flora, vol. i, p. 91 (]i;rS) .
Newropteris cordate Brongn., Dawson, Geol. Hist, P1, p. 126, fig o s
Neuropteris cordata Brongn., Lesley, Dict. F'oss. Penns 1" e
. : i s Sylvama, vol. ii, 59
text fig. ¥ ol. ii, p. 452,
— — Morton, Amer. Jour. Sei., vol. xxix, pl. xi, fig. 26,
Neuropteris, Hitcheock, Geol. Massachusetts, vol. i, D. 542, pl. xxi, fig. 1
Neuropteris cordate Brongn. var. angustifolia {Broﬁ .) Bunh o
= : ! .) Bunl Dua
Geol. Soc., vol. iii, p. 424. gt ry, Quart. Jour,
Neuropteris cordata Brongn. var. angustifolia (Broy - :
: ¥ gn.) Bunb., D 2
Jour. Geol. Soc., vol. xxii, p. 154, ) Bunb., Dawson, Quart,
Newropteris hirsuta Lesquereux, Boston Jour, Nat. Hist vol. vi, 4, p. 417
Neuropteris hirsute Lesquereux, Rept. Geol. Sury. < s
- . , v. Kentucky., vol. iij y
556, pl. vi, fig. 4. neky., vol. i, pp. 434,
Neuropteris hirsula Lesquerenx, Geol, Penngvlvani s
: : L sylvania, vol. ii, p. 857. nl. iii. fie
pl. iv, figs. 1-16. » VOL 11, p. 857, pl. iii, fig. 6;
Neuropteris hirsute Lx., Schimper, Traité, vol. i, p. 445,
ﬂ”eu}‘ﬂj’!ﬂi& h’i‘r&"utﬁ LK.? Dana, D;:[a[]ua]’ (}eol'; 2& ed., p. 327‘ ﬁg 635
Neuropteris hirsuta Lesquereux, Coal Flora, Atlas, p. 3, pl. viii ' L4517
9, 12; text, vol. i (1880), p. 88, - e » gS. 1,4, 5, 7,
Neuraopteris hirsuta Lx,, Fontaine and White, Permian 17
ﬁgS. 75 8. ' - i ermian 1‘101"&, P. 477 DI- Vi.iij
Newropteris hirsuta 1x.,0. A. White, Re 1 ;
: SpEsiii s pt. Geol. Surv. , = "
pl. ix, figs. 1, 2, 3, : T IV Indlana_,JS:B—SO,p.l.-)g,
Neuropteris hirsuta Lx., Le Conte, Geol., p. 365, fig, 473
Neuropteris hirsuta Lix., Chamberlain, Geol, Wisconsin, vol, i p. 216, fig, 675
v P =10y gL B,



134 FLORA OF LOWER COAL MEASURES OF MISSOURL

1889, Newropteris hirsuta Lx., Lesley, Dict. Foss, Pennsylvania, vol. ii, p. 460—462, 16
text figs. P

1889, Newropteris hirsuia Lx., Miller, Gieol. Pal. N. Amer., p. 128, fig. 54,

1857. Neuropteris Rogersii Kimball (non Lx.), F1. Appal. Coal Field, p. 10, pl. i, fig. 1.

1884, Newropteris angustifolia Brongn. var, hirsuta Lesquerenx, Coal Flora, vol. iii.
p. 885,

Few species among our Paleozoic ferns present a greater stratigraphic
range than that familiar in American paleontologic literature under the name
Newropteris hirsuta Lx. To the discussion of the identity of this species with
the N. angustifolia Brongn. and N. cordata, figured by Lindley and Hutton,
and its relations to other species given at length in my veport on the flora of
the outlying carboniferous basins of southwestern Missouri? I have but little
to add, and that is gene ally of a confirmative nature.

Since the publication of those observations I have had the opportunity
of closely examining, in the Lacoe collection, several hundred specimens,
mostly identified by Professor Lesquereux, and coming from nearly every
region of this country where Coal Measures ferns have heen collected, and
after a painstaking comparison, side by side, of the specimens in Newropteris
hirsute and N. angustifolia, together with a few others labeled since the
publication of the Coal Flora, as N. Scheuchzeri Hoffm., I am unable to find
any essential character that seems. to satisfactorily sustain a differentiation
of specific rank.

As may in many cases be observed in the lists published by localities,
the species N. hirsuta and N. angustifolia are both, if either, generally reported
from the same localities. U sually T not only find hoth forms from the same
loeality, but in several instances, probably the result of hasty determination,
counterparts have been found under the two names, During the comparison
of details I have not been able to find any greater difference of nervation
between the pinuules of the two forms described as characteristic of the two
species than may frequently be found among the pinnules of species with
great vertical range, while the essential characters of basal auriculation,
attachment, and hirsuteness occur in both groups. In a series from the
Lower Productive Coal Measures (No. XI1I) a gradation from the smaller,
more slender pinnules with acute tips to those of average size with more
rounded apices may usually be observed if the material is ample. In

! Bull. U, 8, Geol. Survey, No. 98, 1893,
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short, when dealing with specimens from the Lower Productive (loa] Meas-
ures, though when but a few specimens are in hand it is frequently pos-
sible to separate them into two groups according to a single character,
such a division, when the series is large or a number of localities of elos
stratigraphic relation -are represented, is asually difficult, if not wholly
impossible. J

Concerning the name to be employed for this species there is still slight
uncertainty. Although the specimens from the United States ne well
with material in the Lacoe eolleetion from Yape Breton, Nova Soatls. asid
the Bristol coal field in England, and are no doubt the same species, I am
not now fully assured that they are slyeciﬁcﬂluy identical with the mope
friangular pinnules from the Valenciennes Basin, published by Professor
Zeiller; and accordingly, if' Zeiller's form is certainly the same as that poorly
deseribed and illustrated by Hoffman, it seems probable that the type, wi t‘h
broader and more lingulate pinnules, might deserve an independent spocific
designation, in which case Lesquereux's name, N. hirsuta, would have pri-
ority. The examination and publication of additional SpO GRS s
IIO#]’I’IH.]I’S locality is much to be desired.

With regard to variation in a species, Neuropteris Scheuchzeri is one of
the most interesting of American Paleozoic ferns.  Ranging, as it does, from
near the base of the Lower Produetive Coal Measures, or Alleghan y series,
to the highest plant beds of the “ Permian™ or Dunkard Creck PRt it
presents a valuable illustration of the modification of a species found at
many horizons in a thick series of probably continuously deposited sediments.
So far as my observations have extended in collections from Kriierican
localities and horizons, it may be noted that, in general, both in Oy
cite and in the bituminous fields, the earliest representatives of 156 speis,
in the lowest coals, are prevailingly smaller, narrower, and more triangular
and pointed, the hairs fine, short, and often invisible. A Ilittle higher, as,
for example, in the K or F' veins, as numbered in the northern anthracite
field by the Pennsylvania geological survey, the narrow, acute forms
become rare and the proportion of broader, more obtuse pinnules increases,
the pinnules becoming large at the same time and more conspicuously hir.
sute, while at the horizon of the Pittsburg coal and of the higher anthracite
coals the leaflets are mostly broad and lingulate, the hairs less plain; and
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again, those pinnules from the W aynesburg and Washington coals, in the
so-called Permian, are almost exclusively broad, very large, rounded at the
top, more broadly aurviculate at the base, distinetly and vather broadly pedi-
cellate, while the hairs are usually very obscure, if not absent. Thus the
sequence from the earliest to the latest form, the series between two types
that would if considered mdependently be properly vegarded as distinet
species, is marked by so many intermediate or transitional phases that it
seems at present entirely impracticable to attempt to draw any lines of a
specific grade.  Yet the differences hetween the types prevailing at stages
vertically distant are great enough to easily constitute varieties, if one does
not attempt to carry the varietal distinetion all the way through the inter-
vening series. And since these phases or forms are more or less peculiar to
different portions of the vertical section, they possess a stratigraphic and
correlative value, and deserve, theref( e, some reference term and definitive
distinction.  Some system of nomenclature will be necessary if the unques-
tionable geologic utility of these phases are to be rendered available.

Accordingly, for the common early form that is characterized in gen-
eral by its smaller size, narrow or triangular form, with small auricles
squared on the quarter, the median nerve slender, the pedicel short and nax-
row, the hairs being delicate, often short or found with difficulty, I would
use, in a varietal sense, the name angustifolia, which was applied by Les-
quereux to most of the pinnules of this character from Henry County, Mis-
souri. I think it not unlikely that this is the same form to which Bunbury
gave the name Newropteris cordata Brongn. var. angustifolia in the flora of
Cape Breton, in which case the varietal designation should be credited
to him. This form or variety, illustration of which is given in Fig: 3,
PL XLl and Fig: 4, Pl. XXXVIL, is the common phase of Newropteris
Scheuchzeri in the plant collections from Henry County, Missouri. [ intend
at another time to more fully illustrate the variations of this species within
the Carboniferous series of the Appalachian Basin.

Though N. Scheuchzeri has not yet heen reported from below the true
Coal Measures, or Alleghany series, in the United States, it is not improbable
that representatives of it may yet be found in what has been deseribed as
the “conglomerate series,” or, better, as the ““Pottsville series,” or formation.

Localities—Owen'’s coal bank, U. 8. Nat, Mus., 5468, 5633; (ilkerson’s
Ford, U. S. Nat. Mus., 5469.
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NEUROPTERIS DILATATA (L. and H.) Lx.
Pl XLI, Iig. 6; PL. XLLL Fig. 1; P1. XLIIT; P1. XLIV, Fig, 2,

1833. Cycvlopteris dilatata Lindley and Hutton |non (L. & M) Sth.|, Foss. Tl.,vol. it,

«xel B,

1849, ?\Tej_{r}i-rf;;cris dilatate (L. and H.) anguiurt, Tablean d, gen., p. 16 (63),

1869, Nephropteris dilatate (L. and H.) Brongun., Schimper, Traité, vol. i, p. 430,

1879. Dolerophyllum dilatatum (L. and H.) Schimper, in Zittel: Handb. Palieont., vol.
ii, pp. 142, 252,

1880. Newropteris dilatata (L. and H.) Lesquerenx, Coal Flora, vol. i, p. T8,

1893. Newropteris dilatata (L. and H.) Lx., I). White, Ball. U, 8. Geol. Sury., No. 98,
p- 96,

The specific correlation of these large Cyeclopterid pinnules is still
uncertain. The nomenclatural confusion arising from determinations influ-
enced by such characters as size, or distance of nerves along a broken edge,
or obscurity of mnervation near the margin, is s]ightly incransed by the
reference by some paleobotanists of these Cyeclopterids to Dolerophyllum,
or Doleropteris, on the basis of a relation to a higher gymuospermic type,

Through the courtesy of Dr. J. H. Britts, of Clinton, Missouri, T have
represented in Pl XLIIL the specimen described by Professor Lesquereux
in the Cloal Flora, page 78, and again by myself with others from the zine
region of the same State® A good series of specimens was also gathered
by Mr. Van Ingen from the same locality. These American specimens [
have carefully compared with material in the Lacoe collection from L'mdlc}'
and Hutton’s type locality, Felling Colliery, Newcastle, England, and
this comparison seems to confirm Professor Lesquereux’s identification.

The leaf substance, which is not particularly thick, shows the D
intermediate fibers or duets between the main nerves in the examples from
both England and Missouri. These fibers, as we may for convenience term
them, in the plant from the “ outliers” in the zine region, are present in all
the well-preserved specimens. In fact, the hetter the preservation of the
leaf the more clearly the filaments may in general be seen, although they
are sometimes immersed in the parenchyma. The details given in o 1 (;,
P1. XLII, fail to do justice to the continuity or distinetion of these filaments
or ducts, though they sometimes seem to lack continuity, owing, apparently,
to a vertical undulation in the parenchyma of the limb. Fig. 6a, P1. X LII,

'Bull. T, S, Geol. Sury,, No. 98, 1893, p. 96.
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shows the appearance of the filaments near the base of the leaf; Fig. 1a,
Pl XLII, represents the aspect between the same nerves nearer the margin.
While these intermediate filaments are sometimes not so distinet at the base
of the leaf, their presence can usually be discerned in the region where the
main nerves are distant.

In the absence of a knowledge of the anatomical structure of our
material any argument as to the systematic position of these Cyclopterids
will lack conclusiveness. A similar condition as to intervening filaments
may, I believe, be less clearly seen on some of the other asvmmetrical
auriculate Cyclopterids, with marginal attachments, which are probably
'a_wllial pinnules of Newropteris, and, whether tl‘ney represent independent
vessels or only dissociated nerves, or even supposing them to be resin
vessels or some analogous structures, such a condition would not perhaps
be out of aceord with the complicated and anomalous structure observed
in some types of Paleozoic fern stems.

Doleropteris pseudopeltata, a large Cyclopteroid leaf regarded by its
author, Grand "Eury,! as & gymnosperm (Dolerophylhum of Saporta °), agrees
in size, form, including the overlapping auricles, and even in the aspect of
the nervation so closely with our species as to create the strongest suspicion
that both belong to the same genus. The only apparent important differ-
ence indicated in the description or figure is a more coriaceous texture in
the French specimen. Moreover, the companion species, Cyclopteris obliqua
Brongn. and €. evbicularis Brongn., have been referred to the gymnospermic
genus, while Schimper® and Schenk were disposed to believe that Cyclopteris
dilatata L. and H. should also be referred to Dolerophyltlum.

M. Grand Kury is of the opinion that the Pachytesta of Brongniart, a
type of fossil fruit probably represented by Rhabdocarpos Mansfieldi Lx. in
this country, is the fruit of Doleropteris.  The supposed male, pollen-hear-
ing disks or leaf scales of the same plant, identified by the former as
Androstachys,* are no doubt of the same nature as the fossils described by

' Géol, paléont, bassin houill. Gard., 1890, p. 806, pl. viii, fig, 1.

* Dolerophyllum, made by Saporta the type of the Dolerophyllon, and placed by him, together
with the Corduites, ec., in the group ¢ Proangiosperms.” Saporta et Marion, Evol. rig, vég.,
Phaﬂmrogames, vol. 1, 1885, p. 68,

" Zittel, Handb, Palzont., vol.ii, pp. 142, 252,

* 4. cebennendis Grand "Eury, op. eit., p. 307, pl. viid, figs. 2A, 247, ¢ Appareil mileon Androphylle
des Dolerophyllies,” Saporta, Evol. Rig, Vég., Phanerog., vol, i, p. 71, figr, 35.
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Dawson® as Dolerophyllum. pennsylvanicum.  These, too, are Cyelopteroid,
though smaller, thicker, and more fibrous than any of the other Cyclnp-
terids. These fertile or polleniferous disks are now known from several
localities in this country, and the fact that Cyclopteroid specimens of the
same nature as N. dilatata are present in the same beds Justifies the antici-
pation that should specimens showing the organization of the leaf he found,
these would prove generieally identical with the similar forms from the
Old World.

Localities—Ilobbs’s coal bank, U. 8. Nat. Mus., 5471; Pitcher’s coal
bank, U. S. Nat. Mus., 5470, 5658, 5672.

LINOPTERIS Presl, 1838,

18335, Dietyopteris Gutbier (non Lamour.), Abdriicke, p. 62,
1838, Linopleris Presl, in Sternberg: Versueh, vol, ii, faes, 7 =8, p. 167,
1897. Linopteris Presl, Potonié, Lehrb, d. Planzenpal., p. 153,

LINOPTERIS GILKERSONENSIS 1. sp.
Pl XLI, Figs. 7, 8; PL LXI, Fig. 17,
1897. Dictyopteris sp.; D. White, Buall. Geol. Soe. Amer,, vol. viii, pp. 297, 300.
1899, Dictyopteris gilkersonensis D. White, 19th Ann, Rept. U. S. Geol. Surv., pt. 3,
1. 510, :

Pinnules open, rather distant, alternate, sessile by a narvow attachment
to a slender striate rachis, 5 mm. to 2 em. or more in length, 4 to 7 mm.
in width, oblong-ovate, tapering from near the base toward the round sum-
mif, nearly straight, hardly subfalcate, the base nearly equilateral, of rather
thick texture and sparsely punctate; midrib of moderate strength, irregular
above the middle; nerves very coarse, but few primary nerves, very oblique,
anastomosing near the bifurcations, touching the margin obliquely; areoles
comparatively few, very broad in proportion to the length, t apezoidal,
roundish at the distal end, very long and oblique near the midrib, and
becoming shorter and more rhomboidal near the margin.

The material from Gilkerson’s Ford contains many detached pinnules
of a * Dictyopteris” which I at first thought might be a vari ety of one of the
species already described; but a comparison with the Literature and speci-
mens representing the deseribed American species leaves little doubt as to

' Can. Reo. Sei., vol, iv, 1890, p. 8.
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the distinetion and validity of the form to which T have consequently given
the above specific name.

The name Dictyopteris, for which Presl substituted Linopteris, should
no longer be employed in the terminology of fossil ferns, since, as Potonié
points out, the same name, which was earlier applied by Lamouronx (1809)
to a genus of living Algee, is still recognized in the family Dictyotacea

The essential characters of Linopleris gilkersonensis arve the nearly
straight and rather small pinnules, the sides converging slightly or nearly
parallel, the apex rounded with almost bilateral symmetry; the coarseness
of the nerves, the general direction of which is very oblique to the margin;
the relatively small number of the areoles, which are proportionately very
broad and consequently few in number, the inner angles being unusually
open. It differs from the group represented by L. obligua Bunb., L. sub-
Lrongniartii, or I.. Brongniartii (Eichw.) by the straighter pinnules, the
coarse veins, and the relatively few and broad meshes, Although resem-
bling in form and size some of the specimens figured by Kidston® and
Zeiller® as Dictyopteris Miinsteri Roem., the strong nervation, rigid and
open-angled nerves, with shorter meshes at the margin, make it improper
to associate the specimens in hand witl that species.

Locality —Gilkerson’s Ford, U, 8. Nat. Mus., 5485,

TANIOPTERIS Brongniart, 1828,
Prodrome, p. 61; Hist. vég. foss., vol. i, 1831 or 1832, p, 262,
TENIOPIERIS ? MISSOURIENSIS 1), W,
Pl XL, Figs, 1-7.
1893. Twniopteris missouriensis . White, Bull, Geol. Soc. Am., vol. iv, p. 119, pl. i,

Fronds bipinnate (tripinnate ?), the larger divisions linear-lanceolate,
acuie, composed of pinnatifid pinnules near the base, ahove which are simple
pinnules; primary rachis broad, shining, marked by somewhat irregular
lines, and consisting of a thickened central portion, broadly but shallowly
canaliculate above, half round below, and of thinner marginal laming; pin-

nules opposite, subopposite, or alternate, slightly distant, at right angles or
reflexed helow, beecoming more oblique above, ribbonlike, gradually taper-

! Foss, I'l, Radstoolc Series, 1887, p. 861, pl. xxi, figs, Ga-,
*FL foss. houill, Valenciennes, Atlas, 1836, pl. xliv, figs. 2, 2a ; see also figs.1,3,4, 5.
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ing from the lower part, with borders straight or slightly undulate and
nekm-l_\,-' parallel, to a rather acute tip, long, sometimes reaching a length of 8
em. or more, and measuring 6-13 mm. in width, the lower ones slightly
narrowed toward the cordate, nearly symmetrical base with its narrowed
attachment which overlaps the marginal lamina of the rachis, the higher
ones becoming attached by the whole base, those near the top of the pinnze
becoming shorter, more distinetly decurrent and confluent, the marging
more rapidly converging; limb of the pinuules rather thick, dull, broadly
canaliculate along the midrib, somewhat convex near the borders, overlap-
ping the marginal laminze of the rachis, constricted to a rather NAITOW
attachment in the lower and middle pinnules, spreading and uniting those
near the apex of the pinna, where it forms a wing incised by acute and
decurring angles at the confluence of the pinnules: nervation T eniopteroid;
midrib strong, depressed, broad and striate beneath, broadly canaliculate
above, originating from the central portion of the rachis, passing along the
middle of the lamina and tapering to the apex of the pinnule; lateral nerves
rather fine salient above, distinet beneath, originating at an oblique or some-
times nearly a right angle from a slender cordlike bundle often distinet] y
in relief tr;;v(_{l‘,g"lng the center of the canal, usually forking at or near the
midrib, Jv'arely simple, eurving quickly if oblique, and passing fﬂjrl}, straight
and generally parallel perpendicularly to the horder, usually forking aguin
at a varying distance in the lamina, and counting 24 to 28 per centimeter
at the margin; basal nervils of the upper decurrent pinnules springing from
the rachis; those of the uppermost Alethopteroid pinnmules rather more
oblique in passing to the margin.

Among the known Paleozoic plants are several species described as
Danites, Alethopteris, Taeniopteris, and Desmopteris which have many char-
acters in common with Teniopleris ¥ missouriensis.  Of the American forms,
Daneites (Alethopteris) macrophylle Newh. sp , Alethopteris mazima Andy.,, the
types ranged under Orthogoniopteris and Protoblechnum, and an unpublished
species of Callipteridium deseribed by Lesquercux deserve comparison.
Newherry's Alethopteris macrophylla,' the fully developed pinnules of which
are somewhat similar to those of our specimens, is Alethopteroid in arrange-
ment, only the lowest, so far as I have observed, becoming contracted to

' Geol. Burv, Ohio, Pal,, T, p. 383, pl. xIviii, figs. 3, 3q.
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the obliquely cordate base. Besides its more delicate habit, it further dif-
fers by the obliquity of the narrowed bases of the distinet pinnules, the
more slender upper, confluent pmnules, and the closer nervation. There is
perhaps no generic difference hetween the two plants, Alethopteris maxima
Aundr.,! as seen in a specimen from Rushville, Ohio, determined by Professor
Lesquerenx, is an Alethopterid, though the difference between it and Pro-
toblechnum may not be of generic rank, At probably nearly the same stage
a form perhaps somewhat similar existed in the Alethopteris ingens Daws.,?
the pinnules of which, more than 1 inch in width and 3 inches or more i
length, have the Danwites nervation. The 4. discrepans Daws.,* also from
the beds of supposed Middle Devonian age, but undoubtedly, as shown by
the peculiar composition and distribution of the Hora, belonging to the
Carboniferous, at St. John, New Brunswick, the long, ribbon-like, open
pinmules of which are united, however, by a narrow decurrent wing, should
also be taken into comparison. 8o far as the form and development of the
piuules, and to some extent the nervation, are concerned, a closer resem-
blance obtains in the cases of Pseudodancopsis reticulata Font.,* from the
Upper Trias at Clover I, V- irginia, or the forms of Tewniopteris Miinstori
Goepp. (dngiopteris, fide Schenk), from the Lias of Bornholm®  The upper
pinnules of the Virginia species are united, ag figured by Fontaine, while
the lower ones are long, ribbonlike, and distinetly and nearly equally
rounded at the base, as in our plant from Missouri. Perhaps its nearest
affinity is, however, with the Teniopleris jejunate of Grand 'Bury,® from
the Upper Carboniferous and Permian of France. In this species, of which
the upper parts of the pinnae are, I believe, unknown, the pinnules are
sometimes short-pediceled, the lamina thin, and the nerves generally more
oblique near the midvib and more regular, as figured, in passing to the
margin than in our species” In form the Missouri species is also close to

! Geol. Surv, Ohio, Pal., IT, pi 421, pL 1, figs. 3, 34-0.
*Foss. P1, Dev. 8il. Form. Can., pl, xviii, fig, 206, p. 54,
10p. cit., p. 54, figs. 208-205,
*Older Mes. Tl., U. 8. Gaol. Surv. Monogr,, vol. vi, p. 59, pl. xxx, figs. 1-d,
& Bartholin: Botanisk Tidsskr., vol. xviii, hft. iy Kjobenhayn, 1892, p. 23, pl. ix, fig. 9.
SF1, earh. Loire, p, 121, Zeiller, F1. foss, Comumentry, pi, 1, p. 280, Atl., pl xxii, figs, 7-9.
Zeiller, . foss, Antun, Epinae, p. 162, pl. xii, fig. 6. Potonié, K1, Roth]. Thiivingen, p, 145, pl. xvii,
fig. 3.

"The nervation seen in the figures of 7. missowriensis is drawn with fidelity in detail from the
originals,
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certain species referred by Stur® and Zeiller® to Desmopteris Stur, which
has a somewhat different nervation, though it appears to be allied to the
Alethopteroid group. It also bears a strong resemblance to A lethopteris
magna Grand "Eury®  In the latter, however, the mode of division is more
irregular, the pinnules more heteromorphous and not so contracted at the
base, while the nervation is much more distinetly Alethopteroid.

My reference of the Missouri species to Twniopteris is provisional.
The fern is in its habit, and to some extent its nervation, evidently eclosel y
related to Alethopteris.  As suggested above, it should perhaps he included
in the same genus with Daneites (Alethopteris) macrophylla (Newh.) Lx.; but
from the character of the rachis, midrib, form of pinnules and the nervation,
and from the observed development of the upper part of some of the
Teeniopteroid forms in the older Mesozoic and Carboniferous, I have been
Jed to place it among the Teniopteridee; and, notwithstanding the high degree
of its superficial identity with the Marattiaceous forms comparable in their
fructification to Danwea ov Angiopleris, it seems better, in default of all
knowledge of the fruiting of our species, to refer it to the genus Zeniopteris,
the former resting place of many of the Mesozoic species, rather than to
the equivocal genus Daneites. 1t is certainly ineligible to admission in the
Daneeites of Goeppert and Stur.  The name Daneites, in the sense in which
it is employed by Ieer and Schimper, should, if used at all, perhaps be
applied to those species only of which cither the fruiting is known or the
generie identity with other contemporaneous fruiting species is by other
evidence satisfactorily proved, leaving their apparent representatives from
the Paleozoie, the fruiting of which is not known, in the convenient and
noncommittal genus Teniopteris, without presupposing any direct genetic
relation to any particular fruiting genus

The hroader application by Furopean paleobotanists of the name
Teeniopteris to pinnate forms with narrower leaves, as well as the resem.
blance, in many respects, of our plaut to the Teniopteris jejunata, has further
influenced me in placing this form, which has so close an affinity with
Alethopteris, in the above-named genus.  Perhaps it belongs more 1’1:01)61'1}'
in Alethopleris.

* Carbon.-F). Schatzlaver Sch., vol. i; see . belgica Stur, p. 181, pl. lii, figs, 7-9,
#Fl. Foss. houill. Valenciermes, p. 216, pl. xxxviii, figs, 3-5. Ree Ettingshansen, F1. Radnitz
: L] i ‘s

p- 40, pl. xvi, figs. 24,
#@6ol. pal. bassin houill, Gard, p. 290, pl. xx, figs. 5, 6.
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The relationship of T, @niopteris missouriensis and of other supposed
Paleozoic representatives of the Marattiacese was eonsidered somewhat in
full by me in a special publication on the subject.’

Localities—Hohbs's bank, U0, 8. Nat. Mus., 5556-5560, 5568.  Also one
specimen from Deepwater, U, 8. Nat. Mus., 5591.

EQUISETALES,

CALAMARIE A2,
CALAMITES Suckow, 1784,
Acta Aecad. Theod. Palat., vol. v, p. 357. Sehlotheim, Pet-refa-utcnkunde, 1820, p, 398,

The brilliant results obtained in late years by the English, French, and
German investigators of the internal structure of the Calamarian types have
thrown great light on the relations of this elass of vegetable remains.

While at first it seemed that the study of the anatomical features of this
group would lead to its division inte several sections of generie, or at least
subgeneric rank, some of these sections being referred to orders far apart in
the vegetable world, the widespread interest and increased attention to the
subject consequent upon the earlier developments tend latterly to show the
relative unity of the Calamarian group, though it is characteriged within
itself by remarkable diversity and complexity, such as have rendered
enigmatic so many of the Paleozoic types.

From large stems with thin walls like Calamites Suckowii or € ramosus,
whose superficial structure is interpreted ® as indicating a close relation to
the recent Equiscta, there seems to be a progression to the thick, complex
walled species witl well-developed secondary woody growth of the Calamo-
dendron or Arthropitus types.

Of great interest in this connection are the observations and conclhy-
sions of Mr. Cormack ® who has found in Liquisetum mazimum that the oldey
nodes possess much more highly developed woody structure than the young
nodes, with new radially disposed elements and what seem to be cambial
cells between the bark and the wood. From a comparison of the structure
of the recent plant with that of Calamodendron it would appear that the

"Bull. Geol. Soe, Am,, vol, iv, 1893, P: 119 et seq.
*Saporta, Révue gén, bot., vol. i, p. 584,
“Annals of Botany, vol, vii, 1893, pp. 63-82, pl. vi.
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difference between the modern Equisetum and the Paleozoie type is largely
a matter of degree rather than fundamental.

Quite in accord with this conclusion are the observations of My Thomas
Hick, who finds in Calamostachys Bivneyana an axial structure agreeing in
its details with the Arthropitus type, while the sporangiophores are dilated
at the summit to form a shield, much as in Equisetum, with the anatomical
characters of which the fossik has much that is in common or similar

The relation of some Annularian forms to the LEquisela and Calamites
will be mentioned in econnection with the Annularie.

CALAMITES RAMOSUS Artis,

1825, Oalwmites ramosus Artis, Antedil. Phytel., pl. ii.

1828. Calamites ramosus Artis, Brongniart, Hist. vég. foss,, p. 127, pl. xvii, fig. 5 (:nou G).

1835. Oalamites ramosus Avtis, Gutbier, Abdriicke, p. 18, pl ii, fig. 6.

1848, Calamites ramosus Artis, SBauveur, Vég. foss, terr, houill, Belg., pl. ix, fig. 2;
pl. x, figs. 1, 2.

1877, Calwnites ramosus Artis, Grand "Eury, FL carb. Loire, p. 20, pl. ii, fig, 4.

. Calamites ramosus Artis, Lesquereux, Coal Flora, Atlas, p. 1, pl. i, fig, 2; text,

vol. i (1880), p. 22.
Calamites ramosus Artis, Renault, Cours, bot. foss., vol. ii, p. 163, pl. xxiy,

figs. 8, 9.
Garlah.m-étg; ramosus Artis, Lesquereux, Coal Flora, vol. iii, p. 702, pl, xeii, figs. 1-4,
Calamites ramosus Artis, Zeiller, Fl. foss. Valenciennes, Atlas, bl v, fig. 3; pl.
Ivi, fig. 3; text (1888). p. 545.

1887. Calamites ramosus Artis, Stur, Cal. Schatzlar. Seh., p. 96, pl. xii, fi gs. 1-6; pl.
xiib; pl. xiii, figs. 1-9; pl. xiv, figs. 3-5; text figs. 1, 2, 28, 29 31, 32.

1888. Calamites ramosus Artis, Toula, Die Steinkohlen, p. 205, pl. v, fig. 24.

1851. Calamites communis Ettingshausen (pars), Beitr, FIL Yorw., p. 73 (ex partesyn.).

1877. Calamites nodosus Sehloth., Lebour, Ilustr., pls. ii, iii.

1884, Calamites ( Fucalamites) ramosus Artis, Weiss, Steink.-Oal., vol. ii, p, 98, pl. ii
fig. 3; pl. v, figs. 1, 23 pl. vi; pL. vil, figs. 1, 2; pl. viii, figs. 1, 2, 4; pl. ix, ﬁg:
1; pl x, fig. 1: pl. xx, figs. 1, 2,

1886, Calamites (Eucalamites) ramosus Artis, Kidston, Foss, PI. Lanarksh., p. 51,

1893. Calamites (Hucalamites) ramosus Artis, D. White, Bull. U, 8. Geol. Sury., no, 98,
j1798 B 7

1887, Bucalamites (Calamites) ramosus (Artis) Kidston, Foss. Fl. Radstock Ser., p. 341,

1889. Bucalamites (Calamites) ramosus (Artis) Kidston, Foss. Pl. Ravenhead coll.,
p. 400,

1888, Bucalamites ramosus (Artis) Kidst., Sehenk, Die foss. Pflanzenr., p. 125,

FOLIAGE AND FRUCTIFIOATION: see Annularia ramosa Weiss {Calamosta clys

ramosa Weiss).

1882,

1884.
1886.

{ Proc, Yorksh, Geol. Polytech. Soc., vol. xii, 1893, pt. iv, pp. 279-293, pls, xiv-xv,
MON XEXVII—10
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But little appears to have been added to our knowledge of this inter-
esting and relatively well-known species since the preparation of the review
of its status in my report on the flora of the outlying Carboniferous basins
of southwestern Missoui.!

Both stems and branches (Awnularia ramosa) of this species are not
rare in the collections. The examples from Owen’s bank and Deepwater
seem to present the general characters of the species, though the branch
scars, of which there is one at nearl y every node, are usually small, and are
occasionally accompanied by still smaller cicatrices at some of the joints.
The thin scale of carbonaceous matter shows the woody zone to have
been thin. The fluting, which appears less distinet on the outside of the
carbonaceous residue, is nearly obliterated from the cast of the pith in sev-
eral greatly compressed specimens. Tt should be remarked that the ribs,
which are rather less sharply defined than usual in this species, are finely
striate throughout.

Localities—Deepwater, U, 8. Nat. Mus,, 5421; Owen’s bank, U. S, Nat,
Mus., 5420; Gilkerson’s Ford, T. 8. Nat. Mus., 5419.

CArAMiTES SUcKOowIr Bron e
£

1828, Calamites Swuckowii Brongniart, Hist. vég, foss., p. 124, pl. xiv, fig. 6; pl. xv,
figs. 1-6; pl. xv1.

1835, Calamites Swuckowii Bron gn., Bronn, Lethica Geogn., vol. i, 2, p. 18, pl. vi, figs,
1a-b.

1835, Calamites Suckowii Brongn., Guthier, Abdriicke, p. 17, pl. ii, figs, 1,2, 1a,

1842, Calamites Suckowii Brongn., Kutorga, Beitr. Pal. Russl., p. 9, pL ii, fig, 1,

1845. Calwmites Suekowii Brongniart, in Murchison, Verneuil, and Keyserling: Géol.
d. L. Russie, vol. ii, 3, p. 11, pl. D, figs, 1a, 1b.

1848. Calamites Suckowii Brongn., Sauveur, Vég, foss, terr. houill. Belgique, pl. iii,
pl. iv, pl. xi, fig, 3.

1850, Ualamites Suckowii Brongn,, Mantell, Pictorial A tlas, p- 47, pl. vi, figs. 1, 2,

1856, Calamites Suckowii Brongn., Geinitz, Verst. Steink. Sachsen, p. 6, pl. xiii, figs.
1-3, 5, 6 (%).

1835, Calamites Suckorit Brongn., Phillips, Man, Geol., p. 235, fig, 112,

1865, Calamites Suckowii Brongn., Heer, Urwelt Sehweiz, p. 8, fig. Sa.

1869, Calamites Suckowii Brongn,, Schimper, Traité, vol, i, p. 312 (exel, sym.) (pl. xviii,,
fig. 1 %),

186Y9. Calamites Suckowii Brongn., von Roehl, Foss. Tl. Steink. Westphalens, p. 9,
pl i, fig. 6; pl ii, fig. 2.

1871, Qalamites Suckowii Brongn., Weiss, Foss. FL. Saar-Rh, Geb., p. 117, pl. xiii, fig. 5.

1872, Calamites Suckowii Brongn., Balfour, Palicont, Bot., p. 57, fig. 45a.

' Bull. U. 8, Geol. Surv., No. 98, 1893, pp. 17-25.




1874.
1876.
1877,
1878.
1879,
1879.
1879.
1879,

1880.
1880,

1880,
1881.
1882,
1882,

1853,
1853,

1854,
1856,
1887.
1887,
1888.
1888,
1888,
1889.

1889,
1890.

1390.
1890,
1833.

1877,
1833.
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Oalamites Suekowii Brongn., O, Feistmantel, Verst. bohm. Kohlenabl., vol. i,
p. 102, pl. ii, figs. 3, 4; pl iii, figs. 1, 2; pL iv, figs. 1, 2; pl v, ool

Calamites Suckowii Brongn., Weiss, Steinkohlen-Cal., vol, i, p. 123, pl. xix, fig, 1.

Calamites Suekowii Brongn., Grand 'Eury, F1. carb, Loire, p. 14, pl. i, figs. 1-4,

Calamites Suekowii Brongn., Dawson, Acad. Geol., 3d ed., p. 442, fip. 1634
p. 195, fig. 39,

Calamites Suckowii Brongn., Zeiller, Vég. foss, terr. houill., p. 12, pl. ¢lix, fig. 1,

Oalamites Suckowii Brongn., Heer, Urwelt Schweiz, 2d ed., p. 15, fig, 17a.

Calamites Suckowii Brongn., Rothpletz, Abh, Scehweiz, pal. Gesell., vol. vi, no. 4,
D 2, pl. ii, figs. 1, 2.

Calamites Swuckewii Brongn,, Lesquerenx, Coal Flora, Atlas, pl. i, fig. 3 (43);
text, vol. i (1850}, p. 20.

Calamites Suckowii Brongn,, Ferd. Roemer, Leth, Geogn., Pal,, p. 142, pl. |, fig, 1.

Calamites Suckowii Brongn,, Schimper, in Zittel: Handb. Pal., vol. ii, p. 1(3—1,
fig. 124, a, b. '

Calamites Suckowii Brongn., Dawson, Chain of Lite, p. 104, fig. 964.

Ualamites Suckoiwii Brongn., Weiss, Aus d. Fl. d. Steink., p. 9, pl. vii, fig. 43.

Calamites Suckowii Brongn., Renault, Cours hot, foss., vol, ii, p. 159, 151. xxiv,
figs. 3, 4, 5, 6.

Calamites Suckowii Brougn., Twelvetrees, Quart. Journ, Geol, Soe. Lond., vol.
xxxviii, p. 495, pl. xx, fig, 3.

Calamites Suckowii Brongn,, Lapparent, Géol., p. 735, fig. 275,

An Culamites Suckowii Brongn., Lesquereux, 13th Rept. Geol. Sury. Indiana, pl.
v,fig. 52 '

Calamites Swckowii Brongn., Weiss, Steinkohlen-Cal., vol. i, p. 129, pl. ii, fig. i
pl. iii, figs. 2, 3; pl.iv, fig. 15 (pl. xxvii, fig. 3 7).

Calamites Suckowii Brongn., Zeiller, F1. foss. bassin hiounill. Valenciennes, A tlas,
pl. liv, figs. 2, 2a, 3; pl. 1v, fig. 1; text (1888), p. 333.

Calamites Suckowii Brongn., Stur, Oalamar. d. Carbon-I1., P 145, pl. dii, figs, 3, 4;
pl v, figs. 3, 6; (pl.ix, fig. 2 ?); pl xiv, fig. 1; (pl. xvi, fig. 1 )

Calamites Suckowii Brongn., Oredner, EL Geol., p. 471, fig. 236, ]

Calamites Suckowii Brongn., Toula, Die Steinkohlen, p. 202, pl. v, figs. 1,2, 9.

Calamites Suckoiweii Brongu., Renanlt, Pl. foss., p. 185 L fig. 12,

Calamites Suckowii Brongn., Dawson, Geol. Hist. P, p. 123, fig. 46a; p. 124,
figs. 49 a—c. '

Ualamites Suckowii Brongn., Lesley, Dict. Foss. J:‘cnnsy]va.uia, vol. i, p. 105,
text fig.

Calamites Suckowii Brongu,, Miller, N. Amer. Geol. Pal., p. 110, fig. 20.

Calamites Suckowit Brongn,, Grand Huary, Géol. pal. Gard., p. 216, pl. iii, fig, 245
pl. xvii, fig. 3.

Calamites Suckowii Brongu., Renault, Fl. foss. Commentry, vol. ii, p. 385, pl. xliii,
figs. 1-3; pl xhv, figs. 4, 5.

Calamites Suckowii Brongu., Saporta, Riév. gén. bot., vol. 1, p. 584, pl, xxv, figs.
1,1a, 10

An Calamites canneformis Schloth,, Lindley and Hutton, Foss. I¥ L, vol. i, p. 217:
pl. lxxix? '

An Oalamites canneformis Schloth., Lebonr, Illustr., pl. 12

An Calamites—base of stem, Lindley and Hutton, Foss F1., vol. ii, . 39, pl. xevi? .

Y1y
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1848. Calamites Artisii Sanveur [non (Goepp.) tt.], Vég. foss. terr. houill. Belgique,
Pl vii, fig. 1 (27),

1848, Culamites nodosus Sehloth. (non Stb.), Sauveur, Vég. foss. terr. houill. Belgique,
pl xii, fig, 3.

1851. Calamites communis Ettingshnus&n, Beitr. F1. Vorw., P. 73 (ex parte syn.).

1882, Calawmites irregularis Achepohl (non Kutorga), Niederch.-Westfil., Steink., pt. 6.
D. 89, pL. xxviii, fig. 2.

1384, Oalamites (Stylocalamites) Suckowii Brongn,, Weiss, Stefukuhleu-(]a.l., vol. ii,
Atlas, pl. i, fig. 1; pl. iii, figs. 2, 3; (pl.iv, fig. 12); pl. xvii, fig. 3.

1884. Stylocalamites Suckowii (Brongn.) Weiss, Steinkohlen-Cal., vol, ii, Atlas, pl. ii, fig.
1; pLiii, figs. 1, 3; pl. xxvii, fig. 5.

1887. Stylocalamites Suckowii (Brongn.) W eiss, Kidston, Foss. 1l. Radstock Ser., p. 342,

1820. An Calamites decoratus Sehloth. (non Hichwald), Petrefactenkunde, p. 401?

1822. An Calamites decoratus Schloth., Brongniart, Mém, mus, hist, nat., vol. viii, p. 217,
pl. xii, fig. 27

1825. An Calamites decoratus Sehloth., Artis, Antedil. Phytol., pl. xxiv?

1828. An Calamites decoratus Schloth., Brongniart, Hist, veg, foss., p. 123, pl. xiv,
figs. 1-57

1828, An Calamites decoratus Schloth., Bronn, in Bischoff: Krypt, Gewiichse, p. 60, pl.
vi, fig. 117 ' :

1850. An Calamites decoratus Schloth., Mantell, Pietorial Atlas, p. 51, pl. xvii?

1854, An Calamites decoratus Schloth., Mantell, Med. Creation, 2d ed., p. 107, figs.
14, %

1861. An Calamites decoratus Schloth., hesquere.ux, Gieol. Sury, Kentucky, vol. iv, p.
435 (pl, iii, fig. 4, not published)? :

1897. An Calamites typ. Suckowii Brongn., Potonié, Lehrh, d, Pflanzenpal., p. 192, figs,
188, i, ii; p. 193, fig. 1897

This species, reported by Professor Lesquercux from Henry County,
Missouri, is represented in the collections before me by a single long: frag-
ment.  While the characters of the ribs and rib cicatrices seem to agree
with those of the ordinary specimens of the species, the ramification, noticed
at intervals of every two or three nodes, appears to be more profuse, perhaps,
than the European form, ;

The carbonaceous residue of the vasenlar tissue constitutes g very thin,
filmy pellicle, and seems to indicate for this species a very thin-walled
structure, possibly approaching the living type of Equisetum. Tt is probable
that some of the thick-walled or more Calamodendroid specimens referred
in this country to this species are really niore closely related to (. varians and
other species. The thin tissue of ¢ Suckowii has heen especially emphasized
by the late Marquis’ Saporta.

Locality—Pitcher's coal bank, U. 8. Nat. Mus., 5425,



1876.
1577,
1878.

1879,
1879.

1880,

1880,
1882,
1883.

1886.
1886.

1887.
1888.
1889,
1890.

1890,
1891.
1835.
1843,

1849,
1849.

1864,
1851.
185h4.
1862.
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Cavamires Cisrir Brongn.,

- Calamites Cistii Brongniart, Hist. vég. foss., p. 129, pl. xx.

Oalwmites Cistii Brongn., Sauveur, Vég. foss. terr, honill, Belgique, pl. xi, fie, 1
(2?); pl. viii, fig. 3; pl. ix, fig. 1. :

53. Calamites Cistii Brongn., Marcou, Geol, Map N, Amer., p. 38, pl. v, fig. 1.
55, Calamites Cistii Brongn., Geinitz, Verst. Steink. Sachsen, p. 7, pl. xi, fig. 7 (8%);

pl. xii, fig. 4 (5%); pl. xiii, fig. 7.

Calamites Oistii Brongn., Heer, Urwelt Schweiz, 1. 8, fig. 4a (7).

Calamites (listii Brongn,, Schimper, Traité, vol. 1, p. 313, Atlas (1874) (pl xviii,
fig. 3 %),

. Calamites Cistii Brongn., Dawson, Rept. Geol. Struet. P. H. L; p. 44, pl. ii, figs

10, 11,
Calamites Cistii Brongn., Heer, Fl. Foss, Hely., p. 47, pl. xx (figs. 1, 2 42), 8.
Calamites Cistit Brongn., Grand "Bury, T'L carb. Loire, p. 19, pl. ii’ ﬁ:g's. 1’ 2,3
Cw?mi;:g&:g Cistii Brongn., Dawson, A cad, Geol., 3d ed:, p. 442, fig, iGSB: 1;. 191

(tig. 38%). '
ga,gamites gistii Brongn., Heer, Urwelt Scehweiz, 24 ed., p. 15, figs. 16a—b.
Jalamites Cistii Brongn,, Lesquereux, Coal Flora i

el gn,, q 5 ra, Atlas, p. 1, pl i, fig. 6; text,
Oalamites Cistii Brongn., Rothpletz, Abh. Schweiz, pal. Gesell., vol. vi, no. 4

p. 3, pl. ii, fig. 3. “n
Oalamites Cistii Brongn., Dawson, Chain of Life, p. 104, fig, 961,

Calamites Cistii Brongn., Renault, Cours bot. foss., vol. ii, p. 162, pl. xxiv, fig, 7.
Calamites Cistii Brongn., Lesquereux, 13th Rept. Geol. Surv. Indiana, p, 40, pl.

v, fig. 4.

Calamites Cistii Brongn., Sterzel, FL. Rothl. n.-w. Sachsen, p. 12 (pl.i, fig. 8%);

pl. ii (figs. 19, 22) 3; (pl. iii, fig. 1; pl. vii, tig, 2?).

Calamites Cistii Brongn,, Zeiller, L. foss. Valenciennes, Atlas, pl, lvi, figs. 1, 2;

text (1888), p. 342.

Calamites Cistii Brongn., Oredner, Bl Geol., 6th ed., p. 472, fig, 2330,

Oalamites Cistii Brongn., Dawson, Geol. Hist. P1, p. 123, fig. 461 (fig. 489).
Calamites Cistii Brongn., Lesley, Dict, Foss. Pennsylvania, vol. i, p. 104, text fig
Calamites Cistii Brongn., Renault, FI. foss. houill. Commentry, vol. ii 1;, 389 1)1-

xliii, fig. 4; pl. xliv. figs. 1, 2; pl. Ivii, fig, 4. ' ’ o
Calamites Qistii Brongn., Grand "Eury, Géol. pal. Gard., p. 217, pl. xv, fic, 1 (2%)
Calamites Cistii Brongn,,Raciborski, Permokarb, FL, p. 13, pl.i (fig. 1;) az’ﬁg. ‘2-?).
Calwmites tubereulosus Gutbier, Abdriicke, p. 24, pl. ii, figs. 4, 14; pl. ii,izl fig 4.
An Calamites Durrii Gutbier Mss., in Neumann, Cotta, Geinitz.let al.: (;aet;b-vl

Suchsen, p. 691 ’ -
An Calamites Durrii Gutbier, Verst. Rothl. Sachsen, p. 8, pl. i, fig. 67
An Calamites leioderma Gutbier, Verst. Rothl, Sachsen, p. 8, pl. i, fig. 57
An Calamites Zeioderma-G—utb.,Goeppert, Foss. Fl. perm. Form., p. a4, pl. iii fig. 12
Calamites communis Bttingshausen, Beitr, FI., Vorw., p. 73 (ex parte syn.; i
Calamites tenwifolius Ji.‘tt-ingslmuseu, Foss, T, Radnitz, . 27 (pars) pl. iii .ﬁg 4
Calamites infracius Gutb. var. leioderma (Gutbier) Geinitz, Nacl,'ltr. 7 ,Dv.as.

vol. ii, p. 135, pl. xxv, fig, 3, S



150 FLORA OF LOWER COAL MEASURES OF MISSOURI,

The characters of this species, including the very thin vascular zones,
the rarity of rameal cicatrices, the long internodes, the low, narrow,
obtusely keeled ribs bearing elongated scars at the upper ends and obscure
or punetiform cicatrices at the lower extremities, and the shallow farrows,
clearly striate, are so cloar and diagnostic in the materia] at hand as to
leave no doubt as to its identity with the species deseribed by Brongniart
from the Northern Anthracite field in Pennsylvania. The vascular a.rré,nge-
ment at the nodes ig remarkably clear, considering that the stems are
compressed somewhat in a shale matrix.

In this country Calamites Cistii seems to have been slightly confused
with several forms possibly referable to €. nodosus Schloth. or €. varians.
The species probably appeared in the upper beds of the Pottsville, and
was perhaps in its typical phase during the Lower Coal Measures, or Alle-
ghany series, Although it has been published by several authors from the
Permian, an inspection of the figures gives the idea that the younger forms
depart considerably from the normal type. Possibly it would be proper
to place these Permian Speecimens, with much greater proportionate breadtl,
of rib, and with varying nodal diameter and lax aspect of the stem, under »
separate varietal or specific name, which might at least be of some strati-
graphic value. Tllustrations of this phase are given by Raciborski,? Sterzel,?
and Gutbier. The Calamites infractus, and leioderma of Gruthier appear to
be closely related to these, although they are frequently inscribed as §YT0-
nyms of Cuwlamites Clistii.

Locality. —Pitcher's coal bank, U, 8. Nat. Mus., 5424,

ASTEROPUYLLITES Bronguiart, 1822,

1822. Asterophyllites Brongniart, Mém, mus, hist. nat., vol. viii, p. 210 (pars),
1828, Asterophyllites Brongniart, Prodrome, p. 159,

1820, Oasuarinites Schlotheim, Petrefactenkundc, . 397 (pars).

1823. Sehiotheimia Sternberg, Versnch, vol. i, fase. 2, p. 32.

1823. Myriophyllites Sternberg, Versuch, vol. i, fase. 3, p. 39 ( pars).

1826, Bornia Sternberg, Versueh, vol. i, fage. 4, tent., p. xxviii (pars),
1826, Brukmannia Sternberg, Versuch, vol. i, fase, 4, tent., p. xxix ( pars),
1826, Becherq Sternberg, Versuch, vol, I fase. 4, tent., p, xxx (pars).
1836, Hippurites Lindley and Hutton, Foss, FL, vol. iii, p. 105 (pars),
1869. Calamocladus Schimper, Traité, vol. i, p. 323.

1880. Asterophylium Sehimper, in Zittel: Hand. Pal., vol. ii, p. 175,

! Permolkarh, F1,, 1891, p. 18 (365), pl. v, figs. 1, 2.
*Foss. FL. Rothl. n,-vw. Sachsens, 1886, p. 12, pl. i, fig. 8; pl. ii; pl. iii; pl. vii.
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1720.
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1723,
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1841,
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1869,
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ASTEROPHYLLITES EQUISETIFORMIS (Schloth.) Brougn,
PL LIX, Fig. e,

Equisetum minimum, ete., Mylins, Memorabilia Sax. Subterr., p. 30, pl. xix, fig. 12,

Polygonwm famina, ete., Mylius, Memorabilia Sax. Subterr., p. 30, pl. xix, fig. 7.

Fquisetum majus, ete., Mylins, Memorabilia Sax. Subterr., p. 30, pl. xix, figs. 3, 5.

Bywisetum palustre, ele., Scheuchzer, Tlerb. Dil., pl. i, lig. o plian, g 1.

Equisetum diluvianum Seheuchzer, Herb. Dil., pp. 15, 70, pl. i, fig. 5.

Schlotheim, FL d. Vorw., pl. i, fig. 2; pl. ii, fig. 3.

Casuarinites equisetiformis Schlotheim, Petrefactenk., p. 397.

Bornia equisetiformis (Sehloth.) Sternberg, Versuch, vol. i, fase. 4, tent., p. xxviii.

Bornia equisetiformis (Sehloth.) Sternb., Steininger, Geogn. Beschr,, Nachtr.,
p. 12, fig. 13.

Asterophyllites equisetiformis (Schloth.) Brongniart, Prodrome, p. 159.

. Asteroplyllites equisetiformis (Sehloth.) Brongun., Germar, Isis, col. 428, pl. ii, fig. 3.

Asterophyllites equisetiformis (Sehloth.) Brongn., Hiteheoek, Geol, M assachusefts,
vol. ii, p. 541, pL. xxi, fig. 2. '

Asterophyllites equisetiformis (Schloth.) Brongn., G ermar, Verst, Steink, Wettin
w. Litbejiin, p. 21, pl. viii.

Asterophyllites equisetiformis (Sehloth.) Brongn., Teschemacher, Foss, Veg,
Amer., p. 330.

5. Asterophyllites equisetiformis (Schloth.) Brongu., Gieinitz, Verst. Steink, Sachsen,

p- 8, pl. xvii, fig. 1.

Asteraphyllites equisetiformis (Sehloth.) Brongn., Lesquercux, Rept. Geol. Sury,
Kentucky, vol. iv, p. 436, pl. iv, figs. 1, ia.

Asterophyllites equisetiformis(Schloth.) Brongn., Goeppert, Foss. F1. perm. Form.,
p. 36, pl. i, fig. 3. :

Asterophyllites equisetiformis (Sehloth.) Brougn., von Roehl, Foss. Il Steink.
‘Westphalens, p. 22, pl. iii, fig. 5.

Asterophyllites equisetiformis (Schloth.) Brongn., O. Teistmantel, Steinkohlenf.
Kralup, p. 17, pl i, fig. 1.

. Asterophyllites equisetiformis (Sehloth.) Brongn,, Weiss, Foss. FI, jiingst. Steink,

u. Rothl., p. 126 (pl. xii, fig. 2%).

. Astevophyllites equisetiformis (Sehloth.) Brongn., 0, Feistmantel, Zeitsehr,

dentsch, geol. Gesell,, vol. xxv, p. 471 (pl. xiv, fig. G2).

» Asterophyllites equisetiformis (Schloth.) Brongn., O. Feistmantel, Verst. bithm.

Ablag., vol. i, p. 116, pl. x, figs. 1, 2; pl xi; pl. xii, fig. 2,

76. Asterophyllites equisetiformis (Schloth.) Brongn., Ileer, F1. Toss. Helv., p. 48,

pl. xix, figs. 1, 2.

. Asterophyllites equisetiformis (Schloth.) Brongn., Ferd. Roemer, Leth. Geogn.,

Pal, pl. I, fig. 4; text (1880), p. 146,

. Asterophyllites equisetiformis (Sehloth.) Brongn., Saporta, Monde d. Plantes, p.

175, fig. 11, 3, 4.

. Asterophyllites equisetiformis (Schloth.) Brongn., Zeiller, Vég, foss. tern, houill,

p- 19, pl. clix, fig, 3.
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Asterophyllites equisetiformis Schloth.) Brougn., Heer, Urwelt Schweiz, 2d ed.,
p. 16, fig. 19,

Asterophyliites equisetiformis (Schloth.) Brongn., Lesquereux, Coal Flora, Atlas,
p. 1, pl. ii, figs. 3, 3a ; Pl iii, figs. 5-7; text, vol. i (1880), p. 35.

Asterophyllites equisetiformis (Schloth. ) Brongn., Weiss, Aus d. FL d. Steink.,
p- 9, pl ix, fig. 45,

Asterophyllites equiseliformis (Schloth.) Brongn., Renanlt, Cours hot, foss., vol.
ii, p. 122, pl. xviii, fig. 1; pl. xix, fig. 3,

Astevophyllites equisetiformis (Schloth.) Bron gn., Schenk, in Richthofen: China,
vol. iv, p, 235, pl. Xxxvii, figs. 2, 3,

Asterophyllites equisetiformis (Schloth.) Brongn., Lesquereux, 13th Rept. Geol.
Sury, Indiana, pl. vi, figs, 1, 2.

Asterophyllites equisetiformis ( Sehloth.) Brongn., Zeiller, FI, foss. houill. Valen-
ciennes, Atlas, pl. Iviii, figs. 1-7; text (1888), p. 368.

Asterophyllites cquisetiformis (Schloth.) Brongn,, Toula, Die Steinkohlen » D 205,
Pl v, fig. 27. _

Asterophyllites equisetiformis ( Sehloth.) Bron gu., Renault, 1. foss., p. 202, fig, 15,

Asterophyllites equisetiforniis ( Schloth.) Brongn., Lesley, Dict. Foss. Pennsylvania,
vol. i, p. 46, text fig.

Asterophyllites equisetiformis ( Schloth.) Brongn., Renault, Fl. foss. houill. Com-
mentry, vol. ii, p. 409, pl. xlviii, figs. 3, 4, 5.

Asterophyliites equisetiformis (Schloth,) Brongn., Grand "Eury, Géol. pal. honill.
Gard., pp. 156, 173, pl. xvii, fig. 4.

Asterophyllites equisetiformis (Sehloth.) Brongn., Potonié, T1, Rothl, Thiiringen,
p. 176, pl. xxiv, fig, 8, ]

Asterophyllites equiseliformis (Sehloth.) Brongn., D, White, 19th Ann, Rept.
U. 8. Geol. Surv., pt. 3, p. 513,

Hippuwrites longifolia Lindley & Hutton, Toss. F1., vol, iii, pls. exe, exei.

Asterophyllites Newmannianus oeppert,in Wimmer: FI. v, Schlesien, vol. ii, . 199,

Asterophyllites Lindleyanus Goeppert, in Bronn: Index Pal,, p. 122,

Calamites Qistis Brougn., Ettingshausen, Il d, Vorw., p. 75 (ex parte syn.).

Calamites (fistii Brongn., Heer, Urwelt Schweiz, p, 8, fig. 4,

Asterophyllites grandis 1. & H., Geinitz, Verst, Steink, Sachsen, pl. xvii, fig. 5.

Oolamites equisetiformis (Schloth,) Lttingshausen, Steinkohlentl, Radnitz, p, 28,

Calamocladus equisetiformis ( Sehloth.) Sehimper, Traité, vol. 1, p. 324, pl. XX
figs., 1-3, 4,

Oalamocladus eqnisetiformis (Schloth.) Schimp., Seward, Foss. Plants, vol. 1,
. 354, fig, 87, }

Annuiarie calamitoides Schimper, Traité, vol. 1, p, 349, pl. xxii, fig. 4.

Calamocladus binerpis Boulay, Terr. honill, nord Fr., p. 22, pl. ii, fig, 1,

Oalamostachys germanica Weiss, Steinkohlen Cal., vol. 1, p. 47, pl, xvi, figs. 3, 4.

Calamostachys germamica Weiss, Schenk, in Richthofen : China, vol. iv, p. 233,
Pl. xxxvi, fig. 5.

- Calamostachys equisetiformis (Schloth.) [Bigsby?|, Bigsby, Thesaurus Dev.-

carb., p. 145,

. Asterophyllum equisetiformis (Sehloth.) Schimper, in Zittell: Handb, Pal., vol. i,

Dp. 174, 175, fig. 131,

« dAsterophyliites annularioides Crepin, in Mourlon: Géol, Belgique, vol. ii, p. 59,
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There are in the collections but a few fragments referable to this
species, which must have heen relatively rare in this region at the time of
the deposition of the lower coals. Two or three of the fragments are, hy
the marked obliquity of the very narrow leaves, the short nodes, and the
general delicacy of form, closel y related to Asterophyllites erectifolius Andr,
This phase of A. equisetiformis is not rare in the Appalachian Basin, where
it is found near the base of the Productive (loal Measures, or Alleghetn)«'
series. The leaves on a branch 2 mm. wide are more than three times the
length of the internode, which is about 4 mn.

From the habit of some of the larger stems T am strongly inelined to
believe that some of the segments of large stems referred by authors to
A. longifolius or A. rigidus may be merely portions of the main stems or
principal branches of A. equisetiformis.

The Lacoe colleetion in the United States National Museum contaius a
fine example (No. 7689) of the latter species from Cfannelton, Pennsylvania,
in which we see a stem segment 43 e, long, 17 mm. wide at the lower end,
and 10 mm. wide at the top, provided with 14 verticils of branches, Four,
and sometimes five, branches, the longest of which is not over 12 em., can
be seen at nearly every node. The surface is nearly smooth, being only
minutely lineate where decorticated, and is much smoother where the car-
bonaceous material remains intact. It is worthy of mention that, notwith-
standing the size of the stem, the leaves on the latter are not over 1.5 em.
in lengﬂ;. In this respect it differs much from certain specimens from
Mazon Creek aseribed by Professor Lesquereux to this speeies, as well as
from that figured under the same name by Von Roehl.!

It is possible that the distinctions between the different species of
Asteroplyllites have not in numerons cases hoen consistently established or
followed.

Localities—Gilkerson’s Ford: Owen's coal bank, U, 8. Nat. Mus., 5423,

ASTEROPHYLLITES LONGIFOLTUS (Sth.) Brongn.
Pl XLIX, Figs. 2-4.
1825. Brukmannia longifolia Sternberg, Versuch, vol, i, tent., p. xxix, fase, 4, pl. lviii,
1828, Asjtic;gr'oj)}r,yllites longifolius (Sth.) Brongniart, Prodrome, p. 159,

! Fogs. F1. Steinkohlenf. Westphalens, pl. iii, fie, 5.
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1832, Asterophyllites longifolius (Sth.) Brongn., Lindley and Hutton, Foss. 171, vol. i,
pl. xviii,

1855, Asterophyllites longifolins (Stb.) Brongn., Geinitz, Verst, Steink, Sachsen, p. 9
pL. xviii, figs, 2, 3.

1869. Asterophyllites longifolius (Stb.) Brongn., Von Roehl, I'oss. Fl. Steink. West-
phalens, p. 25, pl. iv, fig. 16; (pl. xii fig. 1¢7).

1874, Asterophyliites tongifolins (Sth.) Brongn., O. Feistmantel, Verst. bihm. Ablag.,
vol. i, p. 123, pl. xiv, fig. 6; pl. xv, fig. 1.

1876. Asterophyllites longifoliug (Sth.) Brongn., Heer, I'l. Ioss, Helv., p. 50 (pl. xix,
fig. 32).

1876, Asterophyllites longifolius (Sth.) Brongun., Weiss, Steink.-Cal., vol, i, p- 50, pl. x,
figs. 1,23,

1881, Asterophyllites longifolins (Sth.) Brongn., Weiss, Aus d. Fl. d. Steink., pl. ix,
fig. 46,

1886, Asterophyllites longifolins (Sth.) Brongu., Zeiller, ¥1, foss. houill, V alenciennes,
Atlas, pl. lix, fig. 3; text (1888), p. 374,

1890. Asterophyllites longifolius (Sth.) Brongn., Renanlt, Fl. foss. houill, Commentry,
vol. ii, p. 415, pl. x1vii, fig. 4; pl. xlviii, figs. 1, 6.

1893, Asterophyliites longifolius ( Sth.) Brongn., Potonié, F1. Rothl. Thiiri ngem, p. 178,
pl. xxxiii, fig. 4.

1848, Asterophyllites clegans Sauveur, Vég. foss. terr. houill. Belgique, pl. lxviii, fig. 1,

1851, Calamites tenwifolius (Sth.) Ettingshansen, Beitr, 1. Vorw., p. 76 (syn.).

1854, Calamites tenuifolins (Sth.) Ettingshausen, Steinkohlenfl, Radnitz, p. 27 (pl. ii,
fig.19).,

186Y. Calamocladus longifolius (Bth.) Schimper, Traité, vol. i, p. 323.

1886. Calamocladus longifolius (Sth.) Sehinip,, Kidston, Oat. Pal. P1. Brit, Mus., p. 41.

1876. Asterophyllites cf, rigidus (Sth.) Brongn,, Weiss, Steinkohlen-Oal., vol. i, pl. xif,
fig. 1B,

1876, Calamostachys sp. Weiss, Steinkohlen-Cal,, vol. iy p. 56, pl. xii, fig. 1A,

1876, Calamostachys longifolius (Sth.) Weiss, Steinkohlen-Cal., vol. i, p. a0, pl. x, fig. 1.

1884, Calamostachys longifolius (Sth.) Weiss, Steinkohlen-Cal., vol. ii, p. 171, pl. xx,
fig. 6; pl. xxi, fig. 11.

1886. Calamostachys longifolius (Bth.) Weiss, Kidston, Trans. Geol. Soe, Glasgow, vol.
iil, p. 54 (pl. iii, fig. 47).

1870, Asterophyllites tenuifolins (Sth.) Brongn., Zeiller, Fl. foss. terr. houill., p. 20.

To this apparently equivocal species I have referred a number of speci-
mens which seem to agree with the descriptions and figures of European
examples. The finely but distinetly striated nodes range from 13 to 30
mm. in length, while the leaves, counting 30 to 40 in the verticil, are from
one and one-half to three times the length of the internode. The verticils
vary greatly in their angle of divergence from the axis, some of them being
erect, while others spread out very open, according to the distance from the
apex of the branch. The leaves are generally rigid, though curving out
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from an axis not parallel to the stem, narrow, somewhat rounded or thick
in transection, with a strong midrib, which is striate, carinate on the baclk,
and marked on the inner surface by two parallel lines, 'Wherg the earbona-
ceous matter is removed from one of the specimens, broken contiguously to
the nodal diaphragm, the leaves, which go out at an angle of about 452
with the stem, seem to be united at the bases in a sheath a little over a mil-
limeter in widtl.

The ocewrrence of dAsteraphyllites longifolius at the coal hanks near
Clinton has already been recorded by Professor Lesquercux.! DBut an
examination of the specimens from the same localities now in the collections
of the United States National Museum reveals several that were identified
as A. rigidus by the same author. Tt is clear that confusion exists as to the
distinetion between these two species in our American material, and it
would seem that the differentiation was perhaps not always plain or consist-
ent in the deseriptions or figures of the Old World specimens.  All the
material in both the Museum and the Geological Survey collections from the
vicinity of Clinton, appears, in my judgment, like the example shown in
Fig. 4,' Pl XLIX, to agree with the A. longifolius as figured by Sternberg,2
Stlll\-’(*. ur,” or Zeiller,* although there is a strong resemblance to the A. rigidus
illustrated by Lesquereux in the fourth volume of the reports of the
geological sulrvey of Illinois, while there are some points in common with
the figures of Old World material. Ottokar Feistmantel, who gave more
attention than most authors to the species of Asterophyllites, explains® that
A. rigidus is distinguished from A. longifolius by the shorter internodes, the
joints mot so swollen, the leaves generally shorter and slightly broader,
lying parallel to the stem, a short distance above their bases, and especially
characterized by a certain rigidity. Sternberg’s type is represented’ witl
these characters, though the leaves in his Brukmannia longifolia™ arve also
soon turned upward, parallel to the axis, and, to Judge by his figure, are even
more rigid. Mr. Kidston refers the specimen illustrated by Schimper as
Calamostachys typica in fig. 1, pl xxiil, of the Atlas to the latter's Traité,”

'Coal Floru, vol. iii, . 879,

#Versuch einer Flory der Vorwelt, vol. i, pl. lviii, fig. 1.
#Vég. foss. terr. houill. Belgique, pl, Lviii, fig:. 1.

*FL foss. bassin houill. Valenciennes, p- 374, pl. lix. fig. 3,
* Verst. hishm, Ablagerungen, vol. 4, 1874, pp. 123-125.
“Versueh, vol.i, pl. xix, fig. 1.

7Op. eit., vol. i, pl. Iviil, fig, 1.
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von Roell's figure! of Volkmannia clongata, and one of the examples®
identified by Weiss as Calamostachys Ludwigii to Asterophyllites longifolius.
The variation in the size of the strobili and the width of the bracts in the
fructifications deseribed under this name furnish another example of the
uniformity of the vegetation as compared with the reproductive organs in
the Calamarice. '

The specimens of Asterophyllites longifolius from the mines near Clinton
agree fairly well with exam ples of that species from the Bristol coal field
in England.

Localities—Gilkerson’s Ford, U. 8. Nat. Mus., 5482; Owen’s coal bank,
U. 8. Nat. Mus., 5423, 56 77; Pitcher’s coal bank, 17, 8. Nat. Mus., 5678, 5676.

CALAMOSTACIYS Schimper, 1869,
Traité, vol. i, p, 328,
CALAMOSTAOHYS OVALIS Tx.?
1858, Of. Asterophyllites ovalis Lesquereux, in Rogers: Geol. Pennsylvania, vol. ii, p.
851, pl. i, fig. 2,
1884, Cf. Calamostachys ovalis Lesquereux, Coal Flora, vol, iii, p. 717 (pl. Ixxxix,
figs. 3, 49),

Among the Calamarie in the Lacoe collection in the National Museum
is a fragment, No, 8056, from Henry County, Missouri, which was iden-
tified by Professor Lesquereux as Calamostachys ovalis Tx. The specimen
comprises a segment of a compressed spike 45 mm, long and 11 mm, wide,
the distinetly ribbed axis being 1.75 mm. wide, with internodes 4 to 5 i,
in length.

The bracts, of which there appear to be between 15 and 20 to the
verticil, are slender, DaITOW, carinate, tapering from near the hase to the
very slender apex, and are at first somewhat reflexed, then curved outward
and slightly upward, although the tip of the bract seldom reaches the
height of the next node, '

Unfortunately, the fragment does not reveal the mode of arrangement
of the sporangia with sufficient clearness to assure one of even its eeneric
relationship.  But the entire absence of any trace of sears of the sporan-
giophores in the middle or upper portions of the internodes, as well as the

! Foss. T1. Steinkohlen-Form, Westphalens, pl. vii, fig, 1.
9Sf.m'ukohlen-(.‘a.lumarien, vol.ii, pl. xvili, fig. 2,
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appearance of the bases of the internodes and the position occupied by
several fragments of sporangia, makes it seem probable that the specimen
belongs to the genus Paleostachya Weiss — As such, it mi oht be compared
with P. pedunculata Will., although the internodes are rather ]mlg' for that
species.

The inclusion of this fragment in the species bearing the above name is
made entively in deference to the great knowledge and experience of
Professor Les.;.quereux, who seems to have identified it without question as
Calamostachys ovalis. A comparison of the original figure’ with the later
figures® published by him as this species shows two quite different plants;
and while the fragment in hand differs much from the specimens from the
Pottsville series illustrated in the Coal Flora, it agrees hardly better with
the figure of the early type, the internodes being almost twice as long.
The precise generic relationship of either of the illustrated plants is hardly
determinable from the figures.

Locality—The specimen comes from the vich]ity of Clinton, Hmu‘y
County, Missouri, No. 8056 of the Lacoe collection, U. 8. Nat. Mus.

ANNULARIA Sternberg, 1823,
Versuch einer Flora der Vorwelt, vol. i, fase. 2, p. 36,

That certain among the Annulariseform types represent foliate parts of
some Calamifes is now generally accepted, the case of Adnnularia ramosa hayv-
ing been amply developed almost simultaneously by both Weiss and Stur.
The more recent researches of Dr. Potonié¢ go far in showing the relations
of Awnularia to both the Eguisetum and Calamodendroid types. As the
result of his study of well-preserved material from the Rothliegende of Thiir-
ingia, Potonié® demonstrates that the leaves of A, stellata are joined at their
bases in a narrow, spreading sheatl, comparable to Equisetum, while their
superficial structure is in all respects essentially the same as that of the
leaves of Equisctites zewformis (Schloth.) Andrii and Culamites varians Sth.
Moreover, in certain verticils of Equisetites zecformis he finds the leaves
—

'In Rogers: Geulogy of Pennsylvania, vol, ii, 1858, pl. i, fig. 2.

*Coal Flora, vol. iii, 1884, pl. Ixxxix, figs. 3, 4.

*Der dussere Bau der Blitter von Annularia stellaty (Schlotheim) Wood it Ausblicken anf
Equisetifes zeaformis (Sehlotheim) Andri und anf die Blitter von Calamites varigns Sternberg: Ber.
d. Deutsch, bot. Gesell., vol.x, 1882, p. 561-5(8. Die Flora des Rothliegenden von Thiiringen: Abh.d.
k. Preuss. geol. Landesanst., N, F,, Hft. 9, Th. ii, 1893, pp, 170, 179,
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becoming entirely separated and free as the stems increase in thickness,
instead of remaining united in the sheath, thus reproducing on a smaller
scale the features seen in foliate portions of Calamites varians Sth. (Cala-
miting of Weiss). So close is A. stellato to the Calamites group that Dr.
Potonié appears to regard its relation as branch or twig of some Calamites
as not very improbable.

Fragments of Awnularia stellate with leaves still joined to larger stems
have been described by Professor Zeiller and Mr. Lacoe.!

ANNULARIA RAMOSA Weiss.

1828, Annularia radiata Brongn., Prodrome, p. 156 (pars.)

1348, Annularia radiate Brongn., Sauveur, Vég. foss. terr. houill, Belg., pl. Ixvii, fig, 2.

1855, Anmularie radiate Brongn., Geinitz, Verst. Steinkohl. Sachsen, p. 11, pl. xviii,
figs. 6, 7.

1869, Amnularia radicte Brongn., von Roehl, Foss, 1. Steinkohlent. Westphalens, p,
28, pl.iv, fig. 3.

1874. Annularia radiate Brongn., O. Feistmantel, Verst. bishm. Abl., vol. i, p. 130, pl.
xvii, figs. 2, 3, 4.

1878. Annularia radiata Brongn., Zeiller, Vég. foss. terr. houill., Atlas, pl, elx, fig. 1;
text (1879), p. 24.

1886, Annularie radiata Brongn., Zeiller, Fl. foss. houill, Valenciennes, Atlas, pl. lix,
fig. 8; pl. Ixi, figs. 1, 2; text (1888), p. 394,

1877. An Calamites nodosus Schloth., Lebour, Ilustr,, pl. iii?

1851, Annularia ramose Weiss, N. Jahrb. £. Min., vol. ii, Brief., p. 273.

1884. Annularia ramosa Weiss, Steinkohlen-Cal., vol. 1, p. 93, pl. v, figs. 1, 2; pl vi,
figs. 1-7; pl. x, fig. 1; pl. xx, figs. 1, 2.

1893. Anwularic ramosa Weiss, D, White, Bull. U. 8. Geol. Surv., Ne. 98, p. 17,

1887, Annularia ramosa Weiss, Stur, Calamar, Schatzlar. Seh., p. 106, pl. xiib. figs.
2, 3, 4, 6; pl. xiii, figs. 1,3-9; pl. xiv, figs, 3-5.

1886, Calamites (Hucalamites) ramosus Artis, Kidston, Foss. P1. Lanarksh., p. 51, pl. iii,
fig, 1.

FRUCTINTGAYION.

1884, Calamites (Bucalamites) ramosus Artis, Weiss, Steinkohlen-Cal., vol. ii, p. 98,
pl v, fig. 2; pl.vi, figs. 2,3, 4, 6, 7; pl. xx, figs. 1, 2.

1884, Calamostachys ramosa Weiss, Steinkohlen-Cal., vol. ii, p. 180, pl. xx, figs. 1, 2,

1887, Calamites rainosus Artis, Stur, Oalamar. Sehatzlar. Seh., vol. ii, p. 96, (pl. xii, figs.
b, 6); pl. xiid, figs. 2, 3, 4, 6,

Considerable variation is to be found among the leaves of this species,
which, as was demonstrated by both Weiss and Stur,? includes the foliate

! Bee Zeiller. F1. foss. bassin honiller de Valenciennes, 1888, p. 399 ; also Bull. 17, 8, Geol. Surv., No.
98, 1893, p. 27,

#See the résumé on the relations of this species in Bull. U. 8. Geol, Siury., No. 98, 1893, p. 25.
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branches of Calamites ramosus. Tt iz frequently difficult to distinguish it

from Annularie radiaie Brongn., by which name it was formerly usually

known. No. 7839 of the Lacoe collection, from Henry County, Missouri,

identified by Lesquereux as Annularia radiate, appears indistinguishable

from the ordinary leaves of this species. It is possible that other species of

Awnularie vepresent the ultimate branches of different species of Calamites.
Locality—Deepwater, U. 8. Nat. Mus,, 5460.

ANNULARIA STELLATA (Schloth.) Wood,
PL XXI1IV, Fig. 3b.

1699, Apparine densius folicte Lnidius, Lithophyl. Brit., p. 12, pl. v, fig. 201,

1725, Apparine densius foliate: Schenchzer, Herb, Diluv., p. 19, pl. iii, fig. 3.

1723, Galium albwm vulgare Tourn., Schenchzer, Herb. Diluv., p. 63, pl. xiii, fig, 3.
1771, Galivm allbwn latifolivm Rupp.,, Waleh, Natargesch. Verst., vol. iii, p. 117, pl. a,

fig. 2.

1804, Schlotheim, Flora d. Vorw., pl. i, fig. 4.

1804. Hquisetum ? Parkinson, Organic Rem., p. 428, pl. v, fig. 11,

1809. An Phyiolithus stellatus Martin, Petrificata Derb., pl. xx, fig. 41

1820, Casuarinites stellatus Schlotheim, Petrifactenkunde, p. 397.

1832, Casuarinites stellatus Schlotheim, Merkwiirdige Verst., p. 5, pl. i, fig. 4.

1823. Annularia spinulosa Sternberg, Versuch, vol. 1, fase. 2, pp. 28, 325 pl. xx, fig. 4;
tent., p. XXX1.

1826. Bornia stellate Sternberg, Versuch, tent., p. xxviil.

1826. Anmilaria fertilis Sternberg, Versuch, vol. i, fase. 4, p. 43, plL. 1i, fig, 2; tent.,
p. Xxxi.

1837, Annularia fertilis Stb., Bronn, Lethiea Geogn., p. 44, pl. viii, fig. 8,

1859, Annularia fertilis Stb., Eichwald, Lethea Rossiea, p. 187, pl, xiv, fig. 9.

1828. Annularia longifolia Brongniart, Prodrome, p. 156,

1845. Annularia longifolia Brongn., Germar, Verst. Wettin n. Libejiin, p. 25, pl. ix,
figs, 1-3.

1852, Annularia longifolia Brongn., Ettingshausen, Steinkohlenfl. Stradonitz, p. 8, pl. i,
fig. 4.

1855. Annunlgria longifolic Brongn., Geinitz, Verst. Steink. Sachsen, p. 10, pl. xix,
figs. 53-5.

1866. Annularia longifolia Brongn., Lesquerenx, Geol. Surv, Tllinois, vol. ii, Pal., p. 444,

1869, Annularia longifolic Brongn,, Schimper, Traité, vol. i, p. 348 (pars), pl. xxii, fig.
b; pl. xxvi, figs. 2, 3, 4.

1869. Annularia longifolic Brongn., von Roehl, Foss. F1. Steink. Westphalens, p. 28, pl,
iv, fig. 6.

1870. Annularia longifolic Brongn., Unger, Sitzb. Akad. Wiss. Wien, Math.-nat. Cl.,
vol. 1x, 1, p. 783, pl. i, fig. 8.

1874, Anmularia longifolia Brongn., O. Feistmantel, Verst. bohm. Ablag., vol. i, p. 127,
pl. xv, fig. 3; pl. xvi, fig. 1.
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Anncslaria longifolia Brongn., Ferd. Roemer, Lethaea Geogn., vol. i, Atlas, pl. 1,
fig. 85 text (1880), p. 150.

Annularia longifolia Brongn,, Meer, FI. Foss. Helv,, p. 51, pl. xix, figs, 4, 5.

Annularia longifolia Brongn., Lesquereux, Coal Flora, Atlas, p. 2, pl. ii, figs.
1, 2, 2a; text, vol. i (1580}, p. 45,

Annularia longifolia Brongu., Lesquereux, Rept. Geol, Sury. Indiana, 1879
80, p. 153, pl. xi, fig. 1.

Annularie longifolin Brongn., Renanlt, Conrs bot, foss., vol. ii, p. 126, pl. XX
fgid,

Annularia longifolia Brongu., Lesquereux, 13th Rept. Geol. Sury. Indiana, pt. 2,
p. 44, pl. vii, figs. 1, 2

Annularia longifolia Bron gu., Schenk, in Riehthofen : China, vol. iv, p. 232, pl.
XXXixX,

Annularia longifolia Brongn., Lacoe, in Lesguereux: Ooal Flora, vol. iii, p. 706.

Annularia longifolia Brongn., Tonla, Die Steinkohlen. p. 205, pl. v, fig, 29,

Annularia longifolia Brongn., Lesley, Diet, Foss. Pennsylvania, vol, I; p. 26,
text fig. \

Annularia longifolia Bron gn., Raciborski, Rozpraw. Wydz, mat. przyrod. Akad.
Umiej., Krakow., vol. xxi, p- 359, pl. v, ligs. 17-19,

Asterophyllites equisetiformnis (Sehloth.) Brongu., Lindley and Hutton, Foss, Fl.,
vol, ii, pl. 124,

Baquisetum stellifolivm Harlan, Trans. Geol, Soc. Pennsylvania, vol. i, p. 260, pl.
Xiv, fig. 4,

Asterophyllites ? Morton, Am. Jour. Sei., vol. xxix, p. 151, pl. ix, fig. 30.

Asterophyllites, Jackson, Rept. Geol. Sury. Rliode Island, 1839, p. 288, pl. vi.

Annularia, Hitchcoek, Final Rept. Geol. Massachusetts, vol. ii, p. 754, fig. 266,
pL xxii. fig. 3; pl. xxiii, fig, 1 (center),

Annularia stellata ( Schloth.) Wood, Proe. Acad, Nat. Sei., Phila., vol, Xii,
p. 236. '

Annwlaria stellata (Sehloth.) Wood, Zeiller, Vég. foss, terr, houill., Atlas, pl. clx,,
figs. 2, 3; text (1879), p. 26.

Annularia stellata (Sebloth.) Wood, Zeiller, T, foss. houill. Valenciennes, Atlas,
pl Ixi, figs. 4-6; text (1888), p. 308.

Annuiaria stellata (Sehloth.) Wood, Kidston, Foss. FI1, Radstock Ser., 1, 343,

Annularia stellata (Sehloth.) Wood, Stur, Calamar, Carbon-FL, p. 53, pl. xiiid,
fig. 3. '

Annwlaria stellaia (Sehloth.) Wood, Renault, FI. foss, houill, Commentry, vol. ii,
p- 598, pl. xlv, figs, 1-7; pl. xlvi, figs. 1-6.

Annularia stellata (Schloth,) Wood, Raciborski, Permokarb, I, Karmiowick.
Wapienia, p. 7, pl. v, figs. 17-19,

Anmularia stellate (Sehloth.) Wood, Potonié, Natorw, Wochenschr., vol, vii, no.
51,p. 520, figs. 1, 2,

Annularia stellote (Schloth.) Wood, Renault, Fl. Foss. Autun et Epinae, vol. ii,
Atlas, pl. xxviii, figs. 1, 3, 9-15; text (1896), p. 67.

Annularia stellata (Scehloth.) Wood, Potonié, F1. Rothl, Thiiringen, p. 162, pl.
xxiv, figs. 1-6. :

Anwularia stellata (Schloth.) Wood, . White, Bull, U, S. Geol. Surv.. No. 98, p. 25,



1896,
1897.
1898.
1865,

1870.
1853,

1887.
1388.
1887.
1887,

1828.
15376,

1877,
1879.
1879,

1879,
1884,
1386,
1890,
1893,

1899,

. Stachannularia tuberculata (Sth.) Weiss, Steinkohlen-Oal., vol. i, p. 1T, pl i
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Annularia stellata (Schloth.) Wood, Potonié, Abh, k. Pr. geol. Landesanst., N, ¥,
Hft. 21, p. 37, fig. 32.

Annularia stellata (Schloth.) Wood, Potonié¢, Lehrb. d. Pflanzenpal,, p. 200, fig.
195.

Annularia stellate (Schloth.) Wood, Seward, Foss. Pl, vol. i, p. 265, fig. 58D;
p- 339, fig. 85,

Asterophyllites longifolius (Stb.) Brongn., Binney, Obs. Strnet. Foss. PL Carb.,
pt. i, p. 28, pl. vi, fig. 5.

Anralarie sp. Ferd. Roemer, Geol. v. Oberschlesien, p. 117, pl. ix, fig. 9.

Annularie mueronate Schenk, in Richthofen: China, vol. iv, p. 226, pl. xxx,
fig. 10,

Annularie (feinitzic Stur, Calamar. Schatzlarer Sch., p. 215, pl. xvib, figs. 1, 2, 3.

Annularie Geinitzit Stur, Toula, Die Steinkohlen, p. 209, pl. v, fig, 14,

An Annularia westphalica Stur, Calamar. Schatzlarer Sch., p. 213, pl. xiiib, fig. 29

Asterophyllites westphalious Stur, Calamar. Schatzlarer Sch., p. 216, pl. ivb, fig, 4,

?

FRUCTIFICATION.

26. Brukmannia tuberculata Sternberg, Versuch, vol. i, fase. 4, tent., p. xxix (Pars ?),l

pl. xlv, fig. 2.

. Bruckmannmin tuberculate Sth., Renault, Cours bot. foss., vol.ii, p. 129, pl xxi,

figs, 1-6 bis.

Asterophyliiles tuberculata (Stb.) Brongniart, Prodrome, p. 159.

Anwularia longifolia Brongn., Ferd. Roemer, Lethaea Geogn., vol. i, Atlas, pl. 1,
fig. 9; text (1830), p. 150,

Annularvia longifolia Brongn., Grand "Bury, FL. carb. Loive, p. 44, pl. vi, fig. 4.

Annularie longifolic Brongn., Heer, Urwelt d. Schweiz, p. 16, fig. 22,

Annularia longifolia Brongn., Lesquereux, Coal Flora, Atlas, pl. iii, fig. 10 (non
11, 12).

. Annularia longifolie Brongn., Renault, Cours bot. foss., vol. ii, p. 126, pl. xxi,

figs, 1-7.

. Annularia longifolia Brongn., Schenk, in Richthofen: China, vol. iv, p. 232, pl.

xxxiv, figs. 4-7; pl. xxxv, fig. 7; pl. xxxVi, figs. 1-4; pl. xxxix; pl xli, fig. 6.
figs. 2-4; pl. i, figs. 1-3; pl. iii, figs. 3-10, 12, a

Asterophyllites fruit, Lesquereux, Coal Flora, Aflas, p. 2, pl. iii, fig. 10.

Calamostachys tuberculata (Sth.) Weiss (non Lx.), Steinkohlen-Cal., vol. ii, p. 178.

Annularia stellata (Sehloth.) Wood, Zeiller, F1. foss. houill. Valenciennes, Atlas,
pl. Ixi, figs. 3, 3a; text (1885), p. 398,

Annularia stellate (Schloth.) Wood, Renault, FL foss. houill. Commentry, vol. ii,
p- 398, pl. xlv, figs. 1-3; pl. xlvi, figs. 4-6.

Annularie stellata (Sehloth.) Wood, Sterzel, F1. Rothl. Plauensch, Grund, p. 99,
pl. ix, fig. 9.

Annularia stellata (Schloth.) Wood, D. White, 19th Ann, Rept. U. 8. Geol. sSury,,
pt. 3, p. 515 (pl. 1xviii, fig. 102),

An excellent suite of specimens from Henry County represents this

species, which is more familiar to geologists as A. longifolia. A somewhat

extensive summary of its characters was given in my report on the Flora

MON XxXVII—I1
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of the Outlying Carboniferous Basing of Southwestern Missourl.' In the
material from the vicinity of Clinton is a rock on which one fine verticil of
this species includes as many as twenty-seven leaves. Another fragment,
from Hobbs's bank, contains portions of a plant in which the leaves are
nearly 5 em. in length. The same piece of shale bears a small Lamelli-
branch, but the valves of the latter are unfortunately crushed too much to
admit of its determination. Many of the specimens, especially those from
Deepwater, show the muerons clearly developed at the apices of the sha-
greened leaves. In some examples the upper surface of the leaves is well
arched upward, the midrib being so faint as to suggest the form named
A. inflata by Professor Lesquereux, but on the under surface of these leaves
the midrib is in strong relief. Tt is possible the rugose or shagreened effect
is due to the presence of very short hairs similar to those deseribed by Dr.
Potoni¢. T have not yet been able clearly to discern the transpiration
zones noted by Potonié on each side of the central nerve,

In many of the Henry County specimens the leaves present a lax,
slightly flexuous habit, suggesting the phase seen in the carliest precursors
of the species in the upper part of the Pottsville series, There are also
present a number of strobili, some of which are so broken as to show the
characters of the axis, the sporangiophores, attached near the middle.of the
internode, and the sporangia. A deseription of the fruit, which agrees with
the “Asterophyllites” figured by Lesquereux in fig. 10, pl. iii, of the Atlas to
the Coal Flora, may be found in the above-mentioned report on the flora of
the outlying basins of this State.

The systematic relation of Awnularia stellata has been referred to above
i my remarks on the genus Annularia.

Localitics —Pitcher's coal bank, U. S. Nat. Mus., 5434, 5436, 5443,
Hobbs’s coal bank, U. 8. Nat. Mus., 5444, 5537, 5586; Owen’s coal bank,
1. 5. Nat. Mus., 5433, 5445 Deepwater, U. 8. Nat. Mus., D442, 5446, 5538;
Gilkerson's Ford, U7, S. Nat. Mus., 6229,

ANNULARIA STELTATA (Schloth.) Wood var. ANGUSTIFOLIA [ix, ?
1884, Annularia longifolia var. angustifolia Lesquerenx, Coal Flora, vol. iii, p. 879

(momen nudum).
1890, Annularia angustifolia (Lx.) HMambach, Bull, Geol., Sury., Missouri, No. 1, p. 83,

' Bull. . 8. Geol. Sury., No. 98, 1803, P 25,



EQUISETALES—CALAMARIEE—ANNULARIA. 163

Several specimens appear to represent a variation, perhaps of varietal
rank, which is presumably that designated by Lesquereux in the list of
plants from Henry Clounty, Missouri,' as dwnularia longifolia var. angustifolia.
The vertieils, which have the diameter of the normal type, seem to be
rather fewer leaved, the leaves being more slender and tapering from the
middle upward to an acute point. The midrib is quite distinet. In form
it approaches very close to A. radiate Brongn., though really bound by its
essential characters to A. stellata.

At first T was disposed to regard this form as a case of inrolled margins
in the latter species, as indeed seems to be the condition in some of the
specimens labeled with the name of this variety in the collections of the
United States National Museum; but a more careful examination leads me
to the conclusion that the continuance of its varietal distinetion may serve a
useful purpose. Though somewhat larger, it strongly resembles the figures
of Annularia elegans given by Grand "Eury in his most interesting work on
the flora of the basin of Gard? The plant listed by Mr. G. TTambaeh® as
Annularia angustifolia in the enumeration of the Missouri fossil flora is prob-
ably this variety.

Localities—Deepwater, U. 8. Nat. Mus., 5448; Pitcher’s coal bank, U. 8.
Nat. Mus., 5447.

ANNULARIA SPHENOPHYLLOIDES (Zenk,) Gutb, .

1699, Rubeola mineralis Luidius, Lithophyl. Brit., p. 12, no. 202,

‘1771, Rubin sylvestris Volkmann, Waleh, Naturgeseh. Verst., vol. iii, p. 117, pl. e, fig, 1.

1804. Rubia sylvestris Parkinson, Org. Rem., p. 428, pl. v, fig. 5,

1828. Annularice brevifolia Brongniart, Prodrome, p. 156,

1849, Amnnularia brevifoliea Bronguiart, Tableau, p. 53.

1853, Annularin brevifolia Brongn., Newberry, Aunals Science, Cleveland, vol, 1, p. 97.

1876. Annularia brevifolia Brongn., Heer, F1. Foss. Helv., p. 51, pl. xix, figs. 6-9.

1880. Amnularie brevifolia Brongn., Ferd. Roemer, Lethaea Geogn., vol. 1, p. 150,
fig. 7.

1880. Annularia brevifolia Brongn., Schimper, in Zittel: Handbuch Palweont., vol. ii,
p. 167, fig. 127,

1883. Annularia brevifolia Brongn., Schenk, in Richthofen : China, vol. iv, p. 233, pl. x1.

1887, Annularia brevifolie. Brongn., Stur, Calamar. Schatzlar. Sch., p. 223, pl. xvib,
figs. 3, 4.

1888. Anmularia brevifolia Brongn., Toula, Die Steinkohlen, p. 204, pl. v, fig. 14,

VCoal Flora, vol. 3, p. 874.
*Géol. pul. bassin houill. Gard, 1890, p. 201, pl. xvii, fi
3 Bull. Geol. Snrv. Missouri, No. 1, 1890, p. 83.

. B

L~}
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1833,
1837.
1854,
1855,
1858.
1860.

1869,

1874,

1881.
1882,
1882,
1885.
1886,
1888,
1888,
1889,
1859,
1890,
1893,
1893.
1898,

1899,
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Galivm sphenophylloides Zenker, N. Jahrb, f. Min., p, 398, pl. v, ligs, 6-9.

Annularia sphenophylloides (Zenk.) Gutbier, Isis v, Oken., col. 436.

Annularia sphenophylioides (Zenk.) Gutb., Lesquereux, Bost. Journ. N, H., vol.
Vi, p. 415,

Annularia sphenophylloides (Zenk.) Gutb., Geinitz, Verst. Steinkohl. Sachsen,
p- 11, pl. xviii, fig. 10,

Annularia sphenophylloides ( Zenk.) Gutb., Lesquerenx, Geol. Pennsylvania, vol,
if, p. 852, pl. i, figs. 5, 5a.

Annularia sphenophylloides (Zenk.) Gutb., Roemer, Palzontogr., vol. ix, p. 21,
pl. xi, fig, 1.

Annularia sphenophylioides (Zenk.) Guth., Schimper, Traité, vol. i, p. 347, pl. xvii,
figs. 12, 13.

0. Annularia sphenophylloides (Zenk.) Gutb., Unger, Sitzh. Acad. Naturw, Wien,

Math.-nat. CL, vol. Ix, pt. Iy p. 783, pl. i, fig. 8. .
Annularia sphenophylloides (Zenk.) Gutb., O, Feistmantel, Verst. bishm, Ablag.,
vol. i, p. 129, pl. xvii, figs, 3, 6.

- Annularia sphenophylloides (Zenk,) Gutb., Zeiller, Vég. foss. terr. houiller, Atlas,

plL elx, fig. 4; text (1879), p. 25.

. Annularia sphenoplylloides (Zenk.) Guth., Lesquerenx, Coral Flora, Atlas, p. 2,

pl. ii, figs. 8, 9; text ( 1880, vol. i, p. 48.

Anmularia sphenophylloides (Zenk.) Guth., Weiss, Aus d. FI d. Steink., pl. ix,
fig. 47.

Annulavia sphenophylloides (Zenk.) Guth,, Renault, Cours bot. foss., vol. ii,
p- 133, pl. xx, fig, 3.

Annularia sphenophylloides (Zenk.) Gutb., Sterzel, Zeitschr, d. deutsch, geol.
Gesell., vol. xxxiv, p. 685, pl. xxvii, figs. 1-10,

Annularia sphenophylloides (4enk.) Guth., Lesquereux, 13th Ann. Rept. Geol,
Sury, Indiana, pt. 2, p. 45, pl. vii, figs. 3; 4, 5.

Annularia sphenophylloides (Zenk.) Gutb,, Zeiller, FI. foss. houill, Valenciennes,
Atlas, pl. Ix, figs, 5, 6; text (1888), p. 388,

Annwlaria sphenophylloides (Zenk.) Gutb., Dawson, Geol, Hist, PL, p.122, fig, 450,

Annularia sphenophylioides (Zenk.) Gutb., Renanlt, P1. foss., p. 193, fig. 13,

Anwularia sphenophylloides (Zenk.) Gutb., Lesley, Dict. Foss, Pennsylvania,
vol. i, p. 28, 5 text figs.

Annularia sphenophylloides (Zenk.) Gutb., Miller, Geol. Pal. N. Amer., p. 106,
fig. 7.

Annularia sphenophylloides (Zenk.) Gutb., Renault, F1. foss. honill. Commentry,
vol. ii, Atlas, pl. xlvi, figs, 7-9.

Annuwlaric sphenophylloides (Zenk.) Gutb., D, White, Bull. U, 8, Geol, Sury.,
No. 98, p. 30. :

Aunularie sphenoplylloides (Zeuk.) Guth., Renault, Fl. Foss. Autan et Epinac,
vol. ii, Atlas, pl. xxviii, fig. 2; text (1896), p. 71.

Annularia sphenophytivides (Zenk.) Gutb., Seward, Foss, Plants, vol. i, p. 540,
figs. 89A, B.

Annularia sphenoplylloides (Zenk.) Gutb., D, White, 19th Ann. Rept. U, 8. Geol.
suarv,, pt. 3, 518,
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1860. Annularia microphylla Ferd. Roemer (non Sauveur), Paleontogr., vol. ix, p. 21,
pl. v, fig. 1.°

1863. Annularia galioides Dawson [non (L. and H.) Kidst.], Can. Nat., vol. viii, fig, 441,

1866. Annularic galioides Dawson, Quart. Jour. Geol. Soc. Lond., vol. xxii, p. 152,

1868, Annularia galioides Dawson, Acad. Geol., 3d ed., pp. 129, 149,

1887. Annularie sarepontana Stur, Calamar. d. Carbon-Fl., p. 221, pl. xiiib, fig. 1.

FRUCTIFICATION.

1882, Annularia sphenophylloides (Zenk.) Guth,, Sterzel, Zeitschr. d. deutsch. geol.
Gesell., vol. xxxiv, p. 685, pl. xxviii, figs. 1-4.
1888. Amnularia sphenophylloides Seward, Foss, Plants, vol. i, p. 340, figs. 89A, B.
1876. An Stachannularia calathifera Weiss, Steinkohlen-Cal., vol. i, p. 27, pl. ifi, fig. 117
1880, Stachannularia calathifera Verd. Roemer, Lethaca Geogn., vol. i, p. 157.
1884, Oalamostachys cl. Calathifera Weiss, Steinkohlen-Cal., vol. ii, p. 178,
The representatives, rare in the collections, of this well-known species
are fully up to the average in size, very clear, and slightly mucronate. A
portion of a fruiting cone from the same locality has, so far as can be
observed from its external characters, the same size, divisions, bracts, and
arrangement of parts as the Stachamnudaria calathifera of Weiss, shown by
Sterzel' to be the fruit of Adwnularia sphenophylloides.
Localities—Deepwater, U. 8. Nat. Mus., 5449, 5451; Gilkerson’s Ford,
Mus. Reg.; Owen’s coal bank, U. 8. Nat. Mus., 5450.

VOLKMANNIA Sternberg, 1825.
Versuch, vol. i, tent,, p. xxix. Lesquereux, Coal Flora, vol. iii, 1854, p, 719,
VOLEMANNIA PRAELONGA Iix.

1880. Calamostachys praclongus Lesquereux, Coal Flora, vol. i, p. 59.
1884. Volkmannia prelonga Lesquerenx, Coal Flora, vol. iii, p. 720, pl, xe, fig. 2,

A comparison of the single example of this species found in the Mis-
souri material with the type specimen from “Coal C/” at the Ontario Clol-
liery, near Pittston, Pennsylvania, leaves little doubt as to the specific
identity of these peculiar cones. The Missouri specimen, which comprises
about 15 em. from the upper part of a strobilus, the base being lost, is 9
to 10 mm. in width, internodes being 2.5 to 3 mm. long. Both this and
the type seem to be provided with short, delicate, narrow bracts, closely
impressed upon the verticils of sporangia or sporanginm groups. Though

L Zeitschr. d. deutsh. geol. Gesell., vol. xxxiv, 1882, p. 685, pl. xxviii, figs. 1-4,
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the axis and the arrangement of the parts of the cone are not visible, the
fossil as a whole strikingly resembles the Macrostachya Hauchecornei of
Weiss.?

Locality.—TTobbs's bank, U. 8. Nat. Mus.,, 5452,

OYCLOCLADIA Lindley and Hutton, 1834,

1834, Oyelocledia Lindley and H utton, Fossil Flora Gr. Brit., vol. ii, p. 137, pl. exxx.

1868. Cyelocladia L. and H.,, K. Feistmantel, Abhandl, k. bithm. Gesell., (6) vol, ii, no. 6,
p- 5, pl. i

1874, Cyclocladia 1, and H., 0. Peistmantel, Verst. bithm, Kohlen-Abl., vol. i, p. 95, pl. i,
fig. 8,

1855. Equisetites (in part) of authors, Geinitz, Verst. Steinkohlenform, Sachsen, p. 3,
pl.x, fig. 5.

1869, Macrostachya Sehimper, Traité baléont. vég., vol. I, p. 333 (pars).

1876, Calamiting Weiss, St.einkohlen-(lala-marﬁmr, vol. i, p. 126,

The stems referred by various authors to Macrostachya or Calumiting
appear to furnish an excellent illustration of the similiarity of the tranks in
several Calamarian types as compared with the diversity of foliate forms
and organs of reproduction. A comparison of the figures and descriptions
given by Bronn, Stur, Geinitz, and others under the names Fquisetum,
Equisetites, Cyclocladia, Macrostachya, Calamiting, and Calamites, in some of
whicl the fertile spikes are represented as found still in association with the
parent stem, shows well the difficulty in distinguishing from the superficial
characters of the trunks the numerous species founded on the structure or
arrangement of the parts of the strobili, and vice versa. Tt ig hard to avoid
the eanclusion either that the number of species founded on the spikes is too
greatly multiplied or that it is practically impossible in many cases, except
from abundant material, to distinguish species of this genus by means of
the superficial aspect of fragments of the stems,

It is perhaps better to follow the practice of some authors in this group,
and of many authors in other groups, of employing different generic names
for stems and for cones than to countenance so often the probability of both
members of the same plant resting under different specific names in the
same genus, or, what is no hetter, the inclusion of the stem of one plant
with the cone of another species under the same specific name.  Aceord-
ingly it may be advantageous to use the terms Macrostachya and Huttonia in
the sense in which they were employed by Bronn, Brongniart, and Germar

! Bteinkohlen-Calamarien, vol. ii, 1884, p. 176, pl. Xix, figs. d-4a.



BQUISETALES—CALAMARIEHA —CYCLOCLADTA, 167

as a,pplying to the fruiting spikes., while some other name, conforming to the
preva.i]ing rules of nemenclature, is used for the stem, especially when the
particular form of spike exclusively produced on that stem is not yet known.

The genus Macrostachya was founded by Schimper' on the Equisetum
infundibuliforme Bronn,” two of whose figures (representing cone fragments),
previously given by Brongniart® as “ Equisetum,” are again copied by
Brongniart in his ** Histoire.,”*
Geeinitz, in 1855,° of these strobili to stems of the Calamites verticillatus ty pe,
Schimper, in 1869, included the stems in his diagnosis of the new genus

Recognizing the relations pointed out by

Mucrostachya with two figures of stem fragments,® the better one of which
was copied from Geinitz.  But most of the plant remains to which Schim-
1‘)6«1“5 name has been given by various authors are fragments of spikes,
many of the stems continning to be referved to Calamites or Calamitina.

The name Cyclocladia, which, it seems to me, should be adopted if any
separate designation is used for this group of Calamarian stems, was given
by Lindley and Hutton in 18347 to a stem of this type, Cyclocladia major
Li and H., from the Jarrow colliery; and this name, as we learn from both
Kidston and Howse, seems to have been applied by the authors originally
and exclusively to the same type. Geinitz introduces the figure given by
the English authors into his discussion of Equisctites, making €. major
L. and H. doubtfully a synonym of E. infundibuliforme  In 1868 Karl
Teistmantel® illustrated Lindley and Hutton’s species and discussed the
characters and application of the genus. The younger Feistmantel, in
1874, further elaborated the genus and gave additional illustrations.” Thus
it will be seen that Cyclocladia has distinet priority in its application to the
Calamarian stems to which the Macrostachya cones belong.

L Traité, vol, 1, 1869, p. 333,

s Bigchoff, Kryptogimische Gewiichse, 1828, vol. i, p.52, pl. vi, figs. 4, 9, 10,

& (Massification vég. foss., 1822, p. 90, pl iv, lig. 4.

+ Histoire des vigétanx fossiles, vol. i, p. 119, pl. xii, figs. 14-16.

» Verst, Steinkohlenform. Sachsen, p. 3.

6Traité paléont. vég., vol. i, p. 383, pl. xxiii, figs, 18, 14. These fragments seem to agree with
the figures given by Lesquerenx in Coal Flora, pl.iii, fig. 14, and the 13th Rept, Geol. Surv. Indiana,
1883, pt. 2, pl. v, fig. 7.

7 Foss. 1, Gr. Brit., vol. ii, p. 137, pl. exxx.

8 Verst. Steinkohlenform, SBachsen, p. 3.

o A bh. k. bohm. Gesell,, (6) vol. ii, no. 6, p. 5, pl. i.

wé Genns OverocLania Lindley and Tlatton, Canlis articulatus, cortice glabro ravius sensim striato;
i artienlationibus omnibus tubereulis oblongis (cicairicelw foliorum ), saepius adlue eum foliis insidentibus ;
in artienlationibus singulis tuberculis vel cioatricibus majoribus (cicatrices ramorum),” Verst, bohm, Ablag.,
vol. 1, p. 93, pL.i, fig. &
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However, a new generic appellation was given in 1876 by Weiss' to
this group, the prineipal characters of the genus Calamiting being the same
as those already published for Cyelocladia.  Just as other paleobotanists had
referred to the latter genus as a synonym of Equisetites ov Macrostachya, so
Weiss quotes it in the discussion of lis new genus, and it is interesting to
note that Kidston, who uses Weiss's name for the Macrostachian stems, in
his valuable report containing the results of his examination of the Paleozcie
types published by Lindley and Hutton in the “Fogsil Flora,” identifies® the
type of Cyclocladia major L. and II. as “probably Calamitina varians, Sternb.
8p., var. inconstans, Weiss.” Butin a footnote Mr. Kidston states that while
Cyelocladia *is the oldest name for these fossils,” the type is so imperfect that
from it satisfactory generic characters can not be obtained.” This, together
with the fact that the name was mdependently applied to an altogether
different class of plants by Goldenberg, led him to conclude that “under
the circumstances it is perhaps better not to resuscitate the genus Cyelo-
cladia.”  Still, although the same name was used by Goldenberg,” I know
of no case in which a paleobotanist has referred the figure in the Fossil
Flora to any other group of stems than those included in Macrostachya and
Colamiting.  Mr. Richard ITowse, in his Catalogue of the Fossil Plants
from the IHutton Collection,* in which Cyelocladia  major, Macrostachya
infundibuliforme, Calamites verticillatus, and others are combined with Hip-
purites gigantea L. and H., deseribes five stems labeled as Cycloctadia major,
of which the fouwr specimens not figured are clearly of the Macrostachian
stem type, all of the five being generically identical, though the one figured
is very poor.

From the foregoing review it appears (1) that Cyelocladia was the first
name to be applied by its authors originally and exclusively to this type of
Calamarian remains, and that its generic identity as such has since been
generally recognized by paleontologists; also (2) that prior to the founda-
tion of either Macrostachya ov Calamiting its characters had been described
and illustrated, and its generic value as representing the Macrostachian
group of stems had been developed.

! Bteinkollen-Calamarien, vol. i, p. 126.

*Notes on the Palwozoic specics mentioned in Lindley and Hutton’s “Fossil Flora:” Proe,
Roy. Phys. Soc. Bdinb., vol. x, 1891, . 871

*Flora saraepuntana fossilis, pt. i , 1855, p. 19.

L1888, 1. 17,
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Under these conditions, according to the rules of nomenclature now
generally obtaining in both botany and paleontology, Cyclocladia should
have priority over Calamitina or any other name proposed since 1834 as a
designation for the stems of this group. It is unfortunately true that con-
venience, usage, appropriateness of etymology, or even personality, have
had as much influence on nomenclature in paleobotany as in any other
allied science.

Tor the use of a dual nomenclature, such as the employment of Cyelo-
cladia for the stems of the Macrostachian or Calamites verticillatus type and
Macrostachya ov Huttowia for the fruiting spikes, there is abundant precedent
in paleobotany, even within the Calamarian family itself.

CYCLOCLADIA BRITTSII n. sp.

PL. XLIX, Fig. 1.

1897, Cyclocladia sp., D. White, Bull. Geol. Soc. Amer., vol. viii, p. 297,

Stems attaining a width of 10 em. or more, divided into short inter-
nodes, of which about one in eight is occupied exclusively by large scars;
fructification or rameal verticils 2.5 to 8.5 em. distant from border to border,
consisting of a transverse compact row of rounded or oval disk-like depres-
sions, each 1.5 to 2 em. in longitudinal diameter and about 1.75 em. trans-
versely, provided with an inner cicatrice about 5 mm. in diameter; foliate
nodes 7 to 9 in number between two nodes with large cicatrices, 10 to 3
mm. distant, the internodes becoming uniformly shorter in passing upward,
and marked by narrow transverse bands containing the leaf scars; internodal
surface finely lineate longitudinally; leal’ scars transversely oval, not con-
tiguous, 1.5 to 2 mm. in greater diameter, 1 mm. in longitudinal diameter,
and about 4 mm. from center to center, the central points being punctate or
slightly mammillate.

The general characters of this species, of which I have seen but a few
fragments, can better be learned from the figure, PL. XLIX, IMg. 1, than
from a description. Both the figured specimen and another example arve
slightly distorted by pressure. The back of the larger fragment, which
shows a portion of a verticil of large scars at the top, preserves the other
side of the stem. This back portion has still a third verticil of large scars,
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the entire interval and character of the imtervening nodes with leaf scars
being the same as on the front of the rock.

The aspect of the fossils is much like that of the figures given by
Geinitz,' Schimper,? and Lesquereux?® as stems of Equisetites ov Macrostachya
infundibuliformis, though the leaf internodes are shorter and closer. All
the cicatrices in the verticils of large scars arve of the same size, In the
nodal system the specimens are more comparable to the Calamites Goepperti
Ett.* (Calamitina Goepperti (Ett.) Weiss®), while the relation to Calamiting
Solmsti of Weiss® (Macrostachya Solmsii (Weiss) Schimper”) is even more
striking.  But the leaf scars in our specimens are not so nearly contiguous
as in C. Solmsii or the M. infundibuliformis of various authors, being, in
part, disposed like those shown in some examples identified as C. varians,
or the Cyclocladia major figured by O. Feistmantel ®

The carbonaceous covering is rather thick and finely striated longi-
tudinally, though no distinct traces of ribs are present.  Eight or nine very
short foliate nodes oceur between two verticils of large sears. Distinet leaf
traces can be seen in portions of the specimens, where they are found to he
fransversely oval, the longer diameter being about 1.5 mm., while the pune-
tate or slightly mammillate centers are nearly 4 mm. apart.

In all the verticils of large sears, three consecutive rows of which may
be seen on one specimen, the cieatrices are uniform in size, and it therefore
appears that either all the iarge scars for three consecutive rameal, or
strobilar, verticils are of the same kind, or that the rameal and cone scars,
if both present, are alike and of the same size. With respeet to the dis-
tance between the leaves in the same verticil and the aspect of the large
scars, our example resembles the Calamites Germarianus Goepp. figured by
Stur.”

Cyclocladia Brittsii is distinguishable from other species by the very

=

broad and vather distant leaf scars and the short foliar internodes, 7 to 9
6]

! Verst, Steinkeohlenfotm. Sachsen, 1855, p. 3, pl. x, fig. 5.
* Traité paléont. vég., vol. i, p. 333, pl. xxiii, figs. 13, 14,

# Coal Flora, pl. iii, fig. 14.

1 Ettingshansen, Steinkohlend. v, Radnitz, 1855, p. 27, pl. i, fig. 34,
* Steinkohlen-Calamar., vol. 1, 1876, p, 127,

S0p, cit., p. 129,

P Zittel, Handbuch Paleont., vol. ii, p. 172,

# Verst. bohm, Ablag., vol. i, pl. ii, figs. 1, 2.

“Calamarien d. Carhon-F1., p. 176, pl xivh, fig. 5.
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of which intervene between two verticils of the large cicatrices, all of the
latter being, so far as known, large and equal.

Localities—Owen’s bank: also one from the same locality loaned by
Dr. Britts; still another from Henry County, Missouri, without precise
locality, U. S. Nat. Mus., 5466.

MACROSTACHYA Schimper, 1869,
Traité paléont, vég., vol. i, p. 333 (pars).

MACROSTACHYA LONGIFOLIA Lx. MSS,

A good specimen in the recent collections appears to belong to a new
species with the above name represented in the manuseript material of Pro-
fessor Lesquereux, now in my hands for preparation for publication.

Not wishing to anticipate its publication, along with many other inter-
esting forms included in the unpublished work of the distinguished paleo-
botanist, | give here the nomen nudum merely as a matter of geological
and geographical record.

Tt is possible that the stems from the same locality referred to Cyeclo-
cladia may belong to the same plant.

Locality—Owen's coal bank, U. 8. Nat. Mus., 5467.

INCERTAE SEDIS.
RADICITES Potonié, 1893.
1825. Hydatica Artis, Antediluvian Phytology, pl. i (pars), pl. v.
1834, Pinnuwiaria Lindley and Iutton (non Ehrenb.), Fossil Flora Gt. Brit., vol. ii, p.
81, pl. iii.

1847. Rhizotithes Braun, Flora, N. R,, vol. v, No. 6, p. 86 (pavs?).
1893, Radicites Potonié, Flora Rothl. Thiiringen, p. 260,

In noting the occurrence of rootlets of the type commonly known as
Pinnularia in the outlying coal basins of southwestern Missouri,! I took
occasion to point out the fact that Lindley and HMutton’s name is objection-
able, having been preoccupied by Ehrenberg for a genus of diatoms, many
species of which have been found fossil. Among the names 1)1‘9\7‘;011.*;1%-'
employed to designate such remains, Hydatica and Myriophyllites of Artis
appear to be either too comprehensive in their scope or too uncertain in

' Bull. 1. 8. Geol. Surv.. No. 98, 1803, p. 43.
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their application, unless we include all forms of small ramose roots in the
same genus.

It is possible that Rhizolithes, used by Braun,' Unger,? and Lesque-
reux,’ might be available for this type of rootlets, though, while there is no
doubt as to the generice iden tity in Lesquereux’s plant, the application of the
name proposed by Braun is at present equivocal, while Unger’s figure of
the specimen from the Dyas leaves us still in uncertainty.

The name Radicites is proposed by Potonié explicit] y for this type of
roots, and, for the present at least, answers well the purpose.

RADICITES OAPILLACEA (L. and H,) Pot.

1834. Pinnularia capillacea Lindley and Hutton, Fossil Flora, vol. ii, pl. exi.

1858, Pinnularia eapillacea L. and H., Lesquereux, in Rogers: Geol. Penusylvania,
vol. ii, p. 878, pl. xvii, fig. 22, :

1869. Pinnularia capillacea L. and H., von Roehl, Foss. Fl. Steinkohl]. Westphalens,
p- 27, pl. i, fig. 7h; pl. i, fig. Sa; pl. iv, figs. 1, 11,

1874, Pinnwlaria capillacea 1. and H, G, Feistmantel, Steink. Perm. AbL n.-w. Prag,,
P72 (pli, fig. 29).

1874, Pinnularia capillacea 1. and H., O. Feistmantel, Verst. bihm. Kohlen-Abl., vol. i,
p- 137, pl. xix, figs. 8 (72).

1877, Pinnularia capillacea L. and H., Lebour, Mustrations, pls. lix (1x?).

1889, Pinnularia capillacea T.. and T + Lesley, Dict. Foss. Pennsylvania, vol. ii, p. 647,
text fig.

1840, Fueoides filiformis Steininger, Geogn. Beschr. Land zw. Saar u. Rheine, p. 36,

fig. 1.
1893. Radicites capillacea (L. and H.) Potonié, FL. Rothl. Thiiringen, p. 261, pl. XXXiV,
fig. 2,

There appears to be some lack of agreement as to what shall be
included under the specific name in this group. Many authors seem dis-
posed to construe the species named by Lindley and Hutton in a broad
sense, considering it as inseparable from Hydatica columnaris Artis.  Pinnu-
laria columnaris (Artis) Zeiller seems to be much more robust than Radicites
capillacen (L. and H.) Pot., with striated divisions more densely provided
with rootlets. T follow the example of Kidston and Potonié in restricting
the species to the type of Pivnularia capillacea L. and H.
Locality—Pitcher’s coal bank, U. 8, Nat. Mus., 5585.

! Flora, 1847, vol. i, p. 86.
* Ueber zwei dyadische Pianzen, N. Jahrb. £, Min., 1863, p. 528, pl. vii.
*Rept. Geol, Rurv. Arkansas, vol. i, 1862, p. 318, pl. v, fig. 9,
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RADICITES PALMATIFIDA (Lx.).

1860. Rhizolithes palmatifidus Lesquereux, Rept. Geol. Surv. Arkansas, vol. ii, p. 313,
pl. v, fig. 9.

1879. Rhizolithes palmatifidus Lesquereux, Coal Flora, Atlas, p. 16, pl. Ixxv, fig. 9;
text, vol. i (1880), p. 518,

1880, Pinnularia palmatifide Lesquerenx, Coal Flora, vol. i, p. 518.

1889. Pinnularia palmatifida Tx,, Miller, Geol. Pal. N. Amer., p. 126,

The specimens referred to this species are rather larger than that
originally illustrated from the coals of Arkansas. The rootlets are thin in
texture and apparently flaceid. They are larger and more lax than those
referred to Radicites capillacea.

Locality.—0Owen’s coal mine, 1J. 8. Nat. Mus., 5587.

SPHENOPHYLI.ATLES.

SPHENOPHYLILE A4S,
SPHENOPHYLLUM Brongniart, 1528,

1822, Sphenophyllites Brongniart, Mém, mus. hist. nat., vol. viii, . 209,

1822, Sphenophyllites Brongniart, Mém. mus. hist. nat., vol. viii, p. 234

1823, Rotularia Sternberg, Versuch, vol. i, fasc. 2, p. 33; tent., 1825, p. xxxii.
1828. Sphenophyllum Brongniart, Prodrome, p. 65.

FRUCTIFICATION,

1871. Bowmanites Binney, Obs. Struct. Foss. PL Carb. Str., pt. ii, p. 59,
1898, Sphenophyllostachys Seward, Foss. PL, vol. i, p. 102.

The systematic affinities of the genus Sphenophyllum are now some-
what definitely known through the study of the anatomical characters of
the various organs of the plant.  Most important among the recent correla-
tions is the recognition on the part of Professor Zeiller of Bowmannites, so
thoroughly analyzed by the late Professor Williamson, as the fruiting spike
of Sphenophyllum. In Bowmawnites Dawsoni (Will.) Zeiller found the details
obscurely revealed to him in his study of the S. cuneifolivm (Sth.) Zeill.,
from the Valenciennes Basin, to which I have previously made reference.!
As now demonstrated,” the ovoid or oval sporangia are pluriseriate in each

i Bull. U, 8. Geol. Surv,, No, 98, p. 39.

2R. Zeiller, Sur la constitution des épis de fructification dn Sphenophyllum cuneifolinm: Comp-
tes Rendus, vol. exv, 1892, pp. 141-144. Ftude sur la constitution de Pappareil fructifieateur des
gphenophyllum: Mém. Soc. Géol. Fr., Paléont., vol. iv, mém. 11, 1893, pp. 1-89, pls. i-iil.
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verticil, each sporangium being supported at the upper end by a pedicel
arising from the ventral surface of the bract and curving outward, upward,
and finally inward to the point of union to the sporangium.  Each pedicel
is traversed by a vaseular bundle, which is regarded by M. Zeiller as a ven-
tral lobe of the braect, presenting an arrangement analogous to the fertile
fronds of the Marsileacew or the Oplioglossacee. A similar arrangement is
deseribed by the same author in Sphenophyllum oblongifolium and S. gracilis.

Taking into account, then, the structure of the cones, Professor Zeiller
would make the Sphenophyllee constitute a distinet class among the vascular
eryptogams,. comparable to the Marsileacee and Ophioglossacec.

It would seem as though the fertile specimens of Sphenophyllum trichoma-
tosum Stur deseribed and illustrated by Mr. Kidston® might differin structure
from 8. cuneifolivm only by the single circle of sporangia, attached, perhaps,
though not necessarily, by the base to a short pedicel, the position on the
inner surface of the bracts being the sawme.

In an carlier reference to the nature of the genus Sphenophyllum, 1
have expressed an inelination to regard it as belonging to the Calamarian
family.* This view now seems untenable.

With reference to the systematic position of the genus, I may add that
Dr. Potonié, after discussing the details collated by Zeiller, reaches the con-
clusion® that the Sphenoplyllum should be ranked in the group Pteridales of
Prantl, near the Salvinee. In the genera Sphenophyllwm, Trizygia, Salvinia,
and Azolla, Dr. Potonié would detect a genetic as well as a geologic sequence.

. SPHENOPHYLLUM CUNEIFOLIUM (Sth.) Zeill.

1823. Eotularia asplenioides Sternberg, Versuch, vol. i, fase. 2, p. 30, pl. xxvi, figs. 4a-b.

1823. Kotuluria cuneifolia Sternberg, Versuch, vol. i, fase. 2, p. 33, pl. xxvi, figs. 4a-b,

1826. Rotwlarie pusilla Sternberg, Versuch, vol. i, fasc. 4, tent., p. xxxii,

1826. Rotularia polyphylla Sternberg, Versuch, vol. i, fase. 4, p. 42; tent., p. XXXil,
Pl 1, s

1828. Rotuloria dichotoma Germar and Kaulfuss, Nova Acta Acad., C. L. C. nat. cur.,
vol. xv, pt. 2, p. 226, pl. 1xvi, fig, 4.

1828, Sphenophyllum fimbriatum Bron gniart, Prodrome, p. 68,

1828, Sphenophyllum dentatum Brongniart, Prodrome, p. 68,

1850, Sphenophyllum dentatum Brongn,, U nger, Gen. et Species, p. 70,

‘On the Froetification of Sphenoplyllum trichomatosum Stur, from the Yorkshire Coal TField:
Proe. Roy. 'hys. Soe. Edinb., vol. xi, 1892, pp. B6-62, pl. i.

*Bull. T, 8. Geol. Surv., No. 98, 1893, p. 36.

*Ueber die Stellung der Sphenophyllaceen im System: Ber. d. Deutsel. bot. Gesell,, vol. xii,
1394, HfE. 4, pp. 97-100.
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Sphenophyllum dentatum Brongn., Phillips, Manunal Geol., p. 234, fig. 110,

Sphenophyllum erosum Lindley and Hutton, Foss. Flora, vol. i, pl. xiii.

Sphenophylium eroswm L. and H., Bunbury, Quart. Jour. Geol. Soc., vol. iii, p. 430,
pl. xxiii, figs. Sa, 30,

Sphenophylivm erosum L. and H.. Coemans and Kickx, Monogr. Sphen., p, 149,
pl. i, figs. Da—e.

Sphenophyllum erosum L. and H., Schimper, Traité, vol. i, p. 341.

Sphenophyllum erosum L. and H..Von Roehl, Foss. FL Steink. Westphalens, p. 30,
pl iv. fig. 19.

Sphenophyllym eroswm L and H., Dawson, Acad. Geol., 3d ed., p. 444, fig. 165¢.

Sphenophyllum erosum L. and ., Lesquereux, Coal Flora, vol. i, p. H5.

Sphenophylinm erosum L, and ., Weiss, Aus d. FL d. Steink,, pl. x, figs. 57, 57«,

Sphenophyllum eroswe L. and 1., Dawson, Geol. Hist. PL, p. 122, fig. 45¢.

Sphenophyllum erosum 1. and H., Newberry, Jour. Cincinnati Soe. N. H., p. 215,
pl. xix, figs. 1-4.

Rotularia erose (L. and H.) Goeppert, Foss. Farrnkr., p. 431,

Sphenophyllum pusillum (Sth.) Sauveur, Vég. foss. terr. houill. Belg,, pl. lxiv,
fig. 4.

Sphenophylum savifragefolivm (Sth.) Goeppert, in Bronn: Index Pal., vol, i,
p. 1166.

Sphenophyllum saxifragefolivm (Sth.) Goepp, Geinitz, F1, Hain.-Ebersdort., p. 37,
pl. xiv, tigs. 7-10.

Sphenophyllum saaifragefolivm (Stb.) Goepp., von Roebl, Foss. F1. Steink. West-
phalens, p. 31, pl iv, fig. 17. '

Sphenophyllum sawifragafolivm (Stb.) Goepp., Zeiller, Vég. foss. terr. houill., pl.
elxi, figs, 4, 53 text (1879), p. 51 (pars).

Sphenophyllum multifidum Sanveur, Vég. foss. terr. houill. Belg., pl. Ixiv, figs. 1, 2.

Sphenophyllum Schlotheimii Brongn. var. i dentatum (Brongn.) et var. £ erosum
(L. & 1) Ettingshausen, Steinkohlenfl. Stradonitz, p. 6, pl. vi, fig. 6.

Sphenophyllum Schiotheimii Brongn. var. [ dentatum (Brongn.) et var.  erosum
(L and H.) Ettingshansen, Steinkohlenfl. Raduitz, p. 30, pl xi, figs. 1-3.

Sphenophylium trifoliatum Lesquereux, Boston Journ, N, H., vol. vi, no. 4, p.415.

Sphenophyllum trifolictum Lesquerenx, Geol. Pennsylvania, vol. i, p. 853, pl. i,
fig. 7.

Sphenophyllum Schiotheimii Brongn., Geinitz, Verst. Steink. Sachsen, pl. xx,
fig. 6.

Sphenophyllum Schlotheimii Brongn., O. Feistmantel, Zeitschr. d. dentseh. geol,
Gesell., vol. xxv, p. 594, pl. xviii, fig. 13.

Sphenophyllum eroswm L. and H. var, saxifragefolium (Sth.) Coemans and Kickx,
Monogr. Sphen., p. 151, pl, i, figs. Ga-d.

Sphenophyllwm evoswim 1. and T, var, savifragefolivm (Stb.) C. and K., Schimper,
Traité, vol. i, p. 342, pl. xxv, figs, 10, 11-14,

Sphenophyllum eroswm L. and H. var. savifragefolivm (Stb.) O. and K., Schimper
in Zittel: Handb. Paldont., vol. ii, p. 179, fig. 135, , .

Sphenophyllum emarginatum Brongn., O, Feistmantel, Verst, bihm. Ablag., vol. i,
p. 134, pl. xviii, figs. 2 (5, 62).

Sphenophyllum Schilotheimii Brongn. var. saxifragefolium (Stb.) O, Feistmantel,
Verst. biohm. Ablag., vol. i, p. 134, pl. xviii, fig. 4.
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1877, Sphenophylium dichotomum (Germ. and Kaulf.) Ung., Stur, Culm-Flora, vol, ii,
p- 119 (225),

1887. Sphenophylium dichotomum (Germ. and Kaulf.) Ung., Star, Calamar. d. Carbon.
Fl., p. 233, fig. 43, pl. xv, figs. 5a, by ¢; pl. xiib, fig, 2,

1888, Sphenophylium dichotomum (Germ. and Kauf.) Ung,, Tonla, Die Steinkohlen, p,
204, pl, v, figs. 16, 21.

1878, Sphenophylizm cuneifolium (Sth.) Zeiller, Vég, foss. terr, houill., pl. elxi, g, 1;
text (1879), p. 30 (pars).

1882, Sphenophyilum cuneifolivm (Sth.) Zeill., Renault, Cours bot. foss., vol. ii, p. 87,
pl. xiii, g, 10, :

1886. Sphenophylium cuneifolium (Stb.) Zeiller, FL. foss. houill, V alenciennes, Atlas,
pl. Ixiii, figs. 1-3, 6, 7 (3, 4, 5, 10, fruit); text (1888), p. 413,

1893, Sphenophyllum cuncifolium (Sth.) Zeill., D). White, Bull, O, B. Geol, Sury., No,
98, p. 36.

1893. Sphenoplylium cuneifolivm (Sth.) Zeiller, Mém, Soe, géol. Fr., Pal., vol. iv, No.
11, pii2. 5l i; pl ii, figs. 1-3; pl. iii, figs. 1-2,

1894, Sphenophyllum cuneifolium (Sth,) Zeill., Potonié, Ber. d. dentsch. hot, Gesell,,
vol. xii, 4, p. 99, figs. 3a-b (fig. 1 fruit),

1896. Sphenophylivm cuneifolium (Sth,) Zeill., Potonié, N, Jahrb. £, Min., 24 Abth.,
P 142, fig. 1; p. 143, figs, 2a-b; p. 152, fig. 8.

1897, Sphenophyllum cuneifolivm (Stb,) Zeill., Potonié, Lehrb, d. Pﬂanzenpa.l., p. 176,
fig. 1715 p. 179, fig, 177,

1886. Sphenophyllum cuneifolium (Stb.) Zeill. var. saxifragefolium (Sth.) Zeiller, FI.
foss. houill, Valenciennes, Atlas, pl. 1xii, fig. L; pl Ixiii, figs. 4, 5, 9, 10; text
(1888), p. 413,

1893, Sphenophalium cuneifolium (Sth,) Zeill., var, saxifragefolium (Stb.) Zeill,, D,

White, Bull, U, 8. Geol. Sury., No. 98, p. 37.

1888, Calamites Sachse; Stur, Toula, Die Steinkohlen, p. 205, pl. v, fig. 22,

1888. An Sphenophyllum (Calamites) Sachsei Stur, Toula, Die Steinkohlen, p, 204, pl,
v, fig, 202

1898, ;S‘p!mawphyl!asmchy.s- Dawsoni (Will,) Seward, Foss, P1, vol. i, p. 400, figs, 107A, G;
p. 402, fig. 108,

This species, represented by the normal form with NAITOW, concayve-
sided, cuneate leaves and sharp teeth, appears to be well represented in the
collections, though the specimens are rather more robust and rigid than in
examples from other regions.  Besides the more common form, there are
certain: specimens with leaves a little broader, spreading more, the teeth
seeming not quite so acute, which [ have doubtfully referred to S emargi-
natum Brongn,

As usual in this species, the tips of the leaves are generally buried in
the matrix, a circumstance which probably gives rise to the inclusion of
Sphenophyllum  Schlotheimii Brongn. in Professor Lesquereux’s list of the
Henry County, Missouri, plants.
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Specimens with entire or dissected leaves are frequently found mingled,
the dissection often reaching to near the base of the leaves, approaching
S. bifwrcatum Lx. in appearance, though this latter specjes, found in the
“eonglomerate” or “subconglomerate™ coals, T have not seen in any
material from Missouri. Obscure fragments of cones, probably belonging
to this species, are found mingled with the specimens of stems and leaves.

Ta Sphenophyllum cuneifolivm doubtless belongs the specimen from
Clinton recorded in the Coal Flora' as S. filiculme Lix. In this specimen,
which was collected by Dr. Britts and was formerly in Professor Lesquerenx’s
private collectinn, and which is now No. 8679 of the Lacoe collection in
the U, 8. National Museum, it is clear that the cleavage of the shale has
broken away the ends of all except the highest leaves in the verticil, so that
the broken edges are all within a single curve, the line of fracture being
distinetly oblique to the venation of the leaves. There is no evidence of
any mequality in the arrangement of the leaves other than is common in
S. cuneifolivn, while, at the same time, there is no pairing of the four outer
leaves or separation of the two middle ones.

The principal characters of the fruit of this speecies, so well worked out
by Professor Zeiller, are stated in the discussion of the genus.

Localitics—Owen’s coal bank, U. S. Nat. Mus., 5454, 5456, 54757;
Pitcher's coal bank, U. 8. Nat. Mus., 5455; also found at Gilkerson’s Ford.

SPHENOPHYLLUM EMARGINATUM DBrongn.
Pl LIX, Fig, 1d.

1822, Sphenophillites emarginatus Brongniart, Classif. vég. foss., p. 234, pl. ii, figs. 8,
See=b,

1822, Rotularia marsilewfolia Sternberg, Versueh, vol. i, fase. 2, p. 33 (pars).

1825. Rotularia marsilewfolia Sternberg, Versuch, vol. i, tent., p. xxxii (pars).

1828. Rotularia marsilewfolia Sternberg, Bronn, in Bischoft: I’ryptogam Gewiichse,
p. 89, pl. xiii, figs. la-b.

1838. Rotularia marsilewfolia Sternberg, Presl, Verh, (xesell Mus. Béhmen, p. 29, pl.
ii, figs, 2-4,

1828, ﬁphmuﬁphyﬂmn emarginatum Brongoiart, Prodrome, p. 68,

1835. :.\lJflcut?})';!yﬂif?n emarginatum Brongu., Bronn, Leth. Geogn., vol. i, p. 32, pl. vii,
fig. 1

1855. Sphenophylium emarginatum Brongn., Geinitz, Verst. Steinkohl. Sachsen, p. 12,
pl. xx, hg% 14 (5-T1), (pl. xxxiv, fig. 4 7).

iVol. 1, p. 59.
MON XXXVIT—12
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Sphenophyllum emar ginatum Brongn., Coemans and Kickx, Monogr. gen. Sphen.,
D. 144, pLi, fig. 2; (pl. i figs, 1-8 1).

Sphenophyllum emarginatum Brongn., von Roehl, Foss, Il Steinkohlenf. West-
phalens, p. 80 (pars), (pl. iy, fig, 12%),

Sphenophyllum emarginatum Brongn., Schimper, Traité, vol. i, p. 339, (pl. xxv,
fig, 18%), :

Sphenophyllum emarginatum Bron gn., O. Feistmantel, Verst, bihm. A blag., vol.i,
P. 134 (pars), pl. xviii, fig. 52 (nou fig. 3).

Sphenophyllum emarginatum Brongn., Heer, F1. Toss. Helv., p. 53, pl. xix, fig, 15,

0. An Sphenophyllum emarginatum Brongn., Heer, Urwelt (. Schweiz., 2d ed., pl. i,

fig. 107
Sphenophyllum emarginatum Brongn,, Lesquereux, Coal Flora, vol. i, p. 53.
Sphenophyllum emarginatiom Brongn., Schimper, in Zittel: Handb, Paliont., vol.

i, p. 179, fig. 135, .

Sphenophyllum emarginatum Brougn., Ferd. Roemer, Leth. Geogn., Pal, p. 153,

pl. 1, fig. G,

Sphenophyllum emarginatum Brongn., Saporta and Marion, Evol. rig, vég., erypt.,

P. 198,fig. 82, A’ (a, ¢¥).

Sphenophyllum emarginatum Brongn., Weiss, Aus d. Fl. d. Steink., pl. x, fig. 58,
Sphenoplyliw emarginatum Brongn., Sterzel, Fl. Rothl. n.-w. Sachsens, p. 23

(pars), pp. 26, 27, figs, 18 (192); (pl. xxiii, figs, 2-59),

Sphenophyllum emarginatum Brongu., Zeiller, F1.foss, houill, Valenciennes, Atlas,

pL Ixiv, figs. 3-5; text (1888), . 409,

Sphenophyllum emarginatum Brongn., Raciborski, Permolkarb. Fl, p. 26 (378)

(pars).

Sphenophyllum emarginatum Brongn., Zeiller, Mém. Soc. geol. Fr,, Pal., vol. iv,
no. 11, p. 24, pl.ii (iv), figs. 4, 4a.

Sphenophyllum emarginatum Bron gn., Seward, Foss. Plauts, vol. i, p. 407, fig, 109,

Sphenophyllum. Seklotheimii Brongn., Lindley and Hutton, Foss. IL, vol. 1, pl

xxvil, figs, 1-2,

Sphenophyllum Sehlotheimii Brongn., Sauveuar, Vég. foss. terr. houill. Belg., pl.

Ixiv, fig. 3.

Sphenophyllum  Sehlotheimii Brongn., Ferd. Roemer. Leth, Geogn., vol. i, Atlas,

plL 1, fig. 6.

Sphenophylluin Schlotheimii Brongn., Lesquereux, Coal Flora, vol. i, .52 (pars).
Sphenophyllum Sehlotheimii Brongu., Lesquereux, Rept. Geol. Surv. Indiana,

1879-80, p. 374, pl. xliii, fig. 2.

Splenophyllwm Sehlotheimii Brongn., Lesley, Dict. Foss. Pennsylvania, vol. iii,

p- 950, text fig.

Splienophyllum Hitcheoek, Geol. Massachusetts, vol. ii, p. 842, pl. xxii, fig, 2,

Sphenophyllum Osnabrugense F., A. Roemer, Beitr, z. Kenntn. n,-w. Harzgeb,, p. 21,
pl. v. figs. 2a-b.

Sphenophyltum. emarginatwm Brongn. var. §3 Brongniartianum Coemans and

Kickx, Monogr. gen. Sphen., p. 144, pl. i, fig. 3.

Sphenophyllum emargivatum Brongu. var. g Brongniartianum C.and K., S¢himper,

Traité, vol. i, p. 340, pl. xxv, figs. 15, 16, 17,
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1869. Sphenophyllum emarginatum Brongn. var. 5 Brongniartianum C,and K., von Roehl,
Foss. I'l. Steinkohlenf. Westphalens, p. 30, pl. xxvi, fig. 2; pl. xxxii, fig. 6A.,

1879, Sphenophyllum cuneifolivm (Sth.) Zeill,, Vég. foss. terr. houill., p. 3 (pars).

1882, An Sphenophyllum truncatum Brongn., Renault, Cours bot. foss., vol, ii, p. 87,
pl. xiii, figs. 8, 972

I have referred, though in part provisionally, to Sphenophyllum CIAN (i~
natum, a number of specimens in which the large broad leaves, the slightly
“rounded or even faintly cordate apex, the nervation, and the blunt teeth
seen in some cases seem to be characteristic of the species, American repre-
sentatives of which were first published B_\,f Brongniart! from Wilkesharre,
Pennsylvania. Some of these specimens, in which the teeth are broken
away or buried, probably constituted the basis for the identification and
enumeration of . Sehlotheimic Brongn. in the list of plants from Missouri.
But notwithstanding' the identification of the common form in Pennsylvania
by Brongniart, the species is badly confused in our American material.
The examination of a large number of examples in different collections
shows that in most cases, including the specimens from Missouri in the
Lacoe collection, and the other collections in the U. 8. National Museum, the
fossils labeleds 8. Sehlotheimii by Lesquereux® have the characters of S,
emayginatun.

Plants referable to the Palmacites verticillatus of Schlotheim,® the specific
name of which Kidston has justly restored, are extremely rave in the Ameri-
can Carboniferous flora, so far as it has vet been made known. This species
differs greatly from the true S. emarginatum by the rounded, not cordate,
summit, which, as I interpret the figures, is smooth or slightly erenulate,
often giving the leaf a narrowly obovate forn, while the nerves, 15 to 20 in
number, dichotomize several times from a single original nerve, The com-
mon form in Missouri has, on the contrary, usually but 7 to 15 nervils to the
leaf, which is not rounded, hut, like most of the common representatives of
the species from other localities in this country, seems fo belong to the
variety Brongniartionum as figured by Coemans and Kickx* and others

I Prodrome 1828, p. 172,"

?The specimen figured by this distingnished and justly honored paleobotanist in the Rept, Geol,
Surv. Indiana, 1880, p. 874, pl. xlifi, fig. 2 (copied by Lesley in Dict, Poss. Pennsylvania; vol. iii, p. 980), as
8. Selilotheimii belongs with others to the S, emarginatui, while, on the other hand, fig. 3 of the same
plate (Lesley, op. eit., p. 978) belongs very probably to the group represented by S. filiculme T.x,

#Flova d. Vorwelt, 1804, pl. ii, fig, 24, =S8phenophyllum Schilotheimii Brongn, :

iMonogr. il. genre Sphenophyllum d'Europe: Bull. Acad, Roy. Belgigne, (2) val, xviii, 1864, p. 139,
pl. i, fig. 3.



180 FLORA OF LOWER COAL MEASURES OF MISSOURI,

Some of the larger specimens, especially those from the anthracite region,
are difficult to distinguish from the form figured by Stur' as Sphenophyilum
Crepini. Many of the large dissected leaves have the aspect of those figured
by O. Feistmantel 2

The structure of the fertile spike of  Sphenophylhum emarginatum lhas
been partly worked out by Zeiller,” who finds the bracts, united at the base
for a short distance, bearing several verticils of sporangia, the latter prob-
ably pedicellate and agreeing in essential details with the better-known
species S, cuneifolium (Sth.) Zeill. "The cones of S. emarginatum Mustrated
by Zeiller are somewhat larger than those of the tormer species, and do not
in their superficial aspect appear very unlike the more imperfect specimens
figured by Presl* in 1838 as Rotularia marsileafolia Sth.

Although it is a species of long duration, Sphenophyllum emarginatum
seems to have heen considerably modified in time. And while the earlier
forms in Ameriea are generally smaller, the species s0on becomes of the size
and characters of the variety Brongwiartionum, the still later forms being
much more lax, proportionately less distinet at the base, and more irregular
or rounded at the top. A separation of these later forms as varieties, it not
as species, would, T believe, serve a useful purpose in correlative work, and
therefore be desirable. Many of the forms tigured by Sterzel and Raci-
borski® appear closely related to the . Fontaineanum Mill, (S. latifolium
F. and W., nee Wood, necque Ren.)

Localities—Owen’s coal bank, U. S. Nat. Mus., 5457, Pitcher’s coal
bank, U. S. Nat. Mus,, 6137,

SPUENOPHYLLUM MAJUS Bronn.
Pl L, Figs. 3, 6a; P1, LI, Fig. a; PIl, LXXIIT, Fig. 3.

1828, Rotularia major Bronn, in Bischoff: Kryptogiim, Gewiichse, vol, ii, p. 89, pl. xiii,
figa. 2a-b,

1835. Sphenophyllum majus Broun, Leth, Geogn,, vol. i, p, 32, pl. viii, figs, a, 9,

1886. Sphenophylium majus Bronn, Zeiller, F1. foss. houill. Va]eneiennes, Atlas, pl

] Ixiv, figs. 1, 1a, 2, 2a; text (1888), p. 420,

!Calamar, d. Carbon-F1., p. 232, pl. xvi, fig. 4.

*Verat. hihm. Ablag., vol. i, 1874, 1. 134, pl. xviii, figs. 8, 5.

1L, foss. honill, Valenciennes, p. 410, Pl Isiv, fig. 5, Ftude s, 1, constitution d. Pappareil fruct, d.
Bphenophyllum: Mém. Soe, géol. Fr., Pal., vol. iv, no, 11, 1893, pl. ii, figs, 1, da. ]

*Verl. d. Vaterl, Mus, Bihmen, 1838, p, 29, L ii, figs, 24,

? Permokarl, FL., 1. 26, pl. v, figs, 20-30; pl. vii, fig, 23,
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1893. Sphenophyllum majus Bronn, D. White, Bull, U. 8. Geol. Surv., No. 98, p. 40,

1348, Sphenophyllum multifidum Saunveur, Vég. foss, terr. houill, Belgique, pl. Ixiv
figs. 1, 2,

1855, Sphenophylinm longifolivn (Germ,) Gein, et Gutb, (non Sauvenr), Geinitz, Verst,
Steink. Sachsen, p. 13, pl. xx, figs. 15, 16, 17,

1869, Sphenoplylivm longifolivm {(Germ.) Gein, et Gutb., Schimper, Traité, vol. i, p.
340, pl. xxv, fig. 22 (non 23).

1880. Sphenophyllum longifolivm (Germ.) Gein. et Gutb., Lesquereux, Coal Flora, vol.
Ty D 83,

1883. Sphenophyllum longifolinm (Germ.) Gein. et Gutb,, Lesquereux, 13th Rept. Geol.
Surv. Indiana, 2, p. 46, pl. vii, figs, 10, 11,

1884. Sphenophyllum longifolivm (Germ.) Gein. et Gutb., Lesquerenx, Coal Flora, vol.
iii, p. 726, pl. xci, fig. 6.

1855. Sphenoplyllum saxifragefolivm, (Germ.) Gein. et Guth., Geinitz, Verst, Steink.
Sachsen, p. 13. pl. xx, figs, 8, (97).

1866. An Sphenophylium latifolinvm Wood (nec Fout. et White, necqgue Ren. et Zeill.).
Trans. Amer. Phil. Soe., vol. xiii, p. 847, pl. viii, fig. 3?

In the discussion of this species from the outlying basins in south-
western Missouri® I have stated at length my reasons for accepting Bronn’s
name as the proper designation of this form, in preference to the nane given
to the larger form by Germar. The material in the present collections pre-
sents a number of fine examples, which I refer to this species, although
they show rather less tendeney to dissection than appeared in the others.
The photographs seen in Pl L, Fig. 5 and Fig. 6, an enlargement of which
is given in Pl L1, Fig. a, show undersized specimens of this heautiful spe-
cies. As was remarked in the report above mentioned, the form, not rare
in America, is quite different from that with long leaves and with nerves
not confluent at the base and sparsely forking, figured by Schimper,?
Coemans and Kickx,® Weiss,* von Roehl,® Renault,® and Renault and
Zeiller,” while I have seen but a single specimen, from Ohio, representing
the type of Germar® The plant illustrated by Raciborski® under this
name would seem to be more closely related to the S. Fontaineanum Miller.

Sphenophyllum majus is represented in the Lacoe collection in the U. 8,

L Bull. U. 8. Geol. Surv., No. 98, p. 41.

* Traité, vol. i, 1869, pl. xxv, fig, 25 (copied from Germar), p. 540,

IMonogr. d. genre Sphenophyllum, Bull. Aead. Roy. Belg., (2) vol. xviii, 1864, p, 147, pl. i, fig. 4.
4Aus der Flora d. Steinkohlenformation, 1881, pl. x, fig. 60.

Foss. F1. Steink -Form. Westphalens, 1869, p. 31, pl. iv, fig, 14,

¢ Cours bot. foss, vol, ii, 1882, p. 88, pl. xiii, fig, 18 (from Coemans and Kiekx),

7F1, foss. bassin houill. Commentry, vol. ii, Atlas, pL. 1, figs. 12-17.

#1sis, 1837, col. 426, pl.ii, fig. 2. Verst. Kohlenf., p. 17, pL. vii, fig, 2.

9Permokarboniska FL, 1801, p. 20 (381), pl. v, figs, 14, 15.




182 FLORA OF LOWER COAL MEASURES OF MISSOURL

National Museum by a number of specimens from the vicinity of Clinton,
Missouri, labeled 8. longifolium by Professor Lesquereux. This type, as
seen in PL L, Fig. 5, closely resembles the leaves found on the robust
branches of S, emarginatum, while, when dissected, the leaves are quite
suggestive of S. bifiweatum. The nervation of this specimen, studied by
Lesquereux, is shown in the photographic enlargement, PL LI

The presence of two undescribed species with very large leaves in the
Pocono and the Middle Pottsville gives to the large, wide-leafed group a
much greater antigquity than has been supposed.

Localities—Owen'’s coal bank, U. S. Nat. Mus, 5462, H6T1, 5679,
5680; Deepwater, U, 8. Nat. Mus., 5465; Pitcher’s coal bank, U. S. Nat.
Mus, 5463; Gilkerson’s Ford, U. 8. Nat. Mus., 5461.

SPHENOPHYLLUM LESCURIANUM n, sp.
Pl, L, Fig. 6b; PL LI, Fig. b; PL. XXIV, 3¢,
1897. Sphenophyllum sp., D. White, Bull. Geol. Soe. Amer., vol. viii, 1. 207.

Stems slender, delicate, branching freely; internodes long in propor-
tion to the width of the axis, the ribs being narrow, distinet, and angular;
nodes but slightly enlarged; leaves six to the verticil, of equal length, the
middle pair nearly at a right angle to the stem, the upper and lower pairs
open and at equal -a,ug]es to the stem, nammwly obeunieate, 3 to 5 mm.
long, 1 to 1.75 mm. wide near the top, of rather thin texture, very small
at the point of attachment, the lateral marging slightly convex, generally
divided by a shallow angular or rounded sinus into two obtuse or obtusely
pointed teeth, but sometimes, in the lower portions of the plant, divided
into three or four teeth of the same type; nervation consisting of one
slender nerve, simple to one-third or one-half the way up, then forking at
a moderate angle, each of the two branches entering a tooth, or, where
more than two teeth are present, one or hoth nerves forking again near the
top of the leaf; fructification unknown.

Among the specimens in the Lacoe collection labeled Sphenophyllum
angustifolium Germ. by Professor Lesquereux, one example, No. 8711, from
the vieinity of Clinton, Missouri, is so different not only from all the
remaining specimens under that name, but also from the figures of foreign
specimens described as characteristic of that type, that I have felt con-
strained to exclude it from that species and place it under another name,
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after searching in vain for a satisfactory place for it among the many exist-
ing species.

The plant is of a delicate type, the branches slender and graceful, the
internodes relatively long, the ribs narrow, angular, while the segment of
a larger stem at the left in Fig 6a, 'L 1, is distinetly lineate. While in
its general aspect and especially in the outlines of the leaves our form,
whieh is photographed twice the natural size in PL LI, resembles the Spheno-
phyllites angustifolins of Grermar,* the difference in the minor characters, par-
ficularly the details of the nervation, as shown in the description and figures
of 8. angustifolium (Germ.) Goepp. given by Coemans and Kickx,” Renault,®
and Weiss,* or of the var. bifidum Gr. "Eury by Renanlt,” in all of which we
find long, slender, acute-pointed pinnules more deeply dissected and with
the nerves separate and distinet from the base in the bidentate forms, is too
great to permit its union under the same name.  In fact, the essential char-
acters are probably nearver S. oblongifoliuvm, especially as that species is
figured by the same authors,’ though in the form of the leaves and their
attitude in the verticil it is quite different from that species.

Sphenophyllum Lescurianum is not casily confused with the younger
species, S. filiculme Lx., S temuifoliwm F. and W, or 8. densifolivm F. and
W.. all of which differ by the disposition of the leaves in the verticil, by
the nervation, and by the margins.

Locality—Near Clinton, Henry County, Missouri, precise locality not
known; Lacoe collection, No. 8711, U. 8. Nat. Mus.

SPHENOPHYLLUM (ASTEROPHYLLITESY) FASCICULATUM (Lx).
PL L, Figs. 1-4.
1879, Asterophyliites ,12}-scs'cuhntus Lesguereux, Coal Flora, Atlas, p. 2, pl. iii, figs. 1-4,
dq; text, vol. 1 (1880), p. 41.

Stems 1 to 7 mm. wide, branching freely, dichotomously, or oppositely
(1), with about 3 to 6 rounded, obscurely lineate-rugose, hardly striate, non-
alternating ribs dilated at the nodes; branches irvegular, flexuous, forking

I Verst, Steink. Wettin u. Lobejiin, p. 18, pl. vii, figs. 4-7. Schimper, Traité, vol. i, pl. xx, figs. 1-4.
Von Roelil, Foss. Fl, Steinkoblenf. Westphalens, pl. iv, lig. 18,

2 Bull, Boc. Roy. Belg., (2) vol. xviii, 1864, pl. i, figs. Ta-c.

3 Cours bot. foss , vol. ii, 1882, pl. xiii, figs. 19, 20, 21,

i Aus d. Flora d. Steinkohl., 1881, pl. x, fig. 61.

o1l foss. bassin houill. Commentry, vol.ii, p. 485, pl. 1, tigs. 6. 7.

o Coemans and Kicks, loe, cit., igs. 8a-c. Schimper, op. eit., 1, p. 343, pl. xxv, figs. 5-9. Renanlt, op.
cit., vol. ii, pl. xiii, figs. 15, 16, 17. Weiss, op. eit., pl. x, fig, BY.
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equally or unequally at a narrow angle, leaty, tapering plumose to the tufted
apex; nodes prominent, generally very short, 1 to 6 mm. distant, frequently
crowded near the base of the branch, each provided with a verticil of
leaves; leaves 6 to 12 in the verticil, united usually in six pairs in the smaller
twigs, the members of each pair being joined for a distance from the base by
their laming, or even the pairs joined to one another for a short distance when
young, and separating with the increased growth of the axis, lanceolate,
2.5 to 8 mm, long, tapering from near the base to the acute apex, slightly
carinate, not regularly alternate from node to node, minutely rugose, oblique,
orerect when young, at the point of attachment, then eurving outward, often
more or less reflexed according to age and position, then turning upward
and sometimes slightly inward, approaching a semi-uneinate form, some-
what thickened at the slightly constricted hase, nearly smooth or obtusely
carinate on the arching dorsal surface ; median nerves of each pair of leaves
simple at the base, or distinet and separate, converging to contiguous points
of origin, relatively hroad, dorsally lineate-rugose under the lens; strobili
borne on the branches, 6 to 25 mm. long, 5 to 7 mm. wide, divided into
nodes about 2 mm. apart, the axis being 1.25 mm. wide, ribbed like the
braneh, each node bearing a verticil of bracts slightly longer than the pre-
ceding leaves, somewhat strongly reflexed, then curving upward at the
middle and finally turned inward; sporangia slightly oval, the greater
diameter being a little less than 1 mm,

A number of typical specimens, some of which are from the type
loeality, bring to our attention new features in this unique and interesting
species.

The common aspect of the plant is indicated in pl iii, fig. 1, of the
Coal Flora by Professor Lesquereus, though the habit of the leaves is not
there shown so well as in our PI. L, Figs. 2 and 3. On my first examina-
tion of the species T was disposed to regaid the dichotomous fasciculate
specimens as specifically distinet from the form illustrated in fig. 2 of the
Coal Flora plate. I have seen no other specimen from this region with
such an aspect of rigidity, which is exaggerated in the figure, and with the
appearance of opposite branching, except the original of that figure, now
No. 8292 of the Lacoe collection in the United States National Museum.
This original differs, furthermore, from the figure by the much more faleate
character of the leaves, which are more open at the base, then curving
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gradually apward and slightly inward, while each joint of the main stem
& vaided with a verticil of leaves within which the branches have their
origin.  But, although by this character of the main stem, the mternodes
of which are much longer in proportion to their width than in other speci-
mens, and by the angle and hahit of the branches this individual specimen
is so different from all others examined, being in effect very similar to
Asterophyllites gracilis Lix., still the characters of the leaves and branches are
so concordant with those in the dichotomous form that I am not at present
prepared to establish any separation of the two, especially in the absence
of additional details as to the internal organization or fruit of the latter.

The following remarks, Lowever, pertain entirely to the remaining
suite of specimens, all of which are more or less distinetly of the type of
fig. 1 of the plate in the Coal Flora.

The stems of the common (dichotomous or fasciculate) type, some of
which are nearly 1 em. in diameter, are usually more or less flexuous,
especially the smaller ones, while the delicate twigs are often sinunous and
plumose, the branching being irregular and not in the same plane. In fact,
the general aspect of the plant and the more obvious characters of the
stems of all ranks are so strongly similar to those of the stems and
branches of common Sphenophylla, such as Sphenoplyllvn emarginatum
Brongn., that it is only after a glance at the leaves that one panses to inguire
whether it belongs to some other group. The ribs ave few, broad, broadly
rounded or flattened, and separated in the larger segments by a rounded
furrow. Toward the upper end of the infernode each rib is somewhat
swollen. Confluent with the upper ends of these ribs are the slightly
thickened bases of the leaves, which are inclined upward as is common in
Sphenophyllm, so that just above the node, or within the verticil, the stem is
reduced in size. These features may be indistinetly seen in P1. L, Fig. 3.

In the larger and older stems the leaf traces show indistinetly as roundish
or transversely oval scars more or less distinetly paired according to the size
of the stem. In such advanced stems the leaves are so open that they arve
seldom seen except in profile. However, in the younger portions, and
pz-u't.icularly near the ends of the branches, the leaves may often be seen at
a right angle to their planes, in which cases they are found to be united,
two by two, for a distance (sometimes nearly omne-third of their length),
while in still other cases the pairs are more narrowly united into what is
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perhaps essentiall ¥ a sheath, as shown f'l'ug'rneumril}' in Fig. 1, PL L, whicl,
represents a portion of No. 8296 of the Lacoe collection, from Henry
County, identified by Professor Lesquereux. This character of the pairing,
which econstitntes bifurcation of the leaves in effect, and which is also
illustrated in P, L, Figs. 2 and 4, and in the enlarged details, accentuating
the Sphenophylloid nature of the plant, is further accompanied, in some
cases at least, by a corresponding bifurcation of the single basal nerve, one
of whose divisions passes to each lobe.! From the preservation of the older
portions of the stems it would seem that these bifurcated (or paired) leaves
gradually part and become distinet in the older stems, as Potonié¢ has
noticed occasionally in the leaves of Equisetites zeaformis (Sehloth.) Andri,
and that both forked and simple leaves may oceur on the same stem, [y
Some cases there appear to be but three leaf pairs on the young twigs, hut
this incomplete observation may be erroneous. The young twigs with
bifurcated leaves are frequently united witl, the larger stems, in which, so
far as T am able to diseover, the leaves are separate quite to the hage.

Among several fertile spikes attached to the branches of this species 1
have not vet seen any with the structure illustratod in the Cloal F lora,
though the original of pl. iij, fig. 3, of that work lies before me. All the
specimens are too poorly preserved to enable me to discover the mode of
attachment or even the normal place of the Sporangia between the verticils,
The bracts are more slender and rather longer than the leaves below, and
are more strongly reflexed before curving outward, Upward, and, finally,
slightly inward, The sporangia, a number of which are scattered irregula.rly
among the verticils in some of the specimens, are slightly oval and nearly
L mm. in greater diameter.

As a species of Asterophyllites this form i unique. TIn its general
composition and mak e-1p it is a Sphenophyllum. — Tts habit, the broadly ribbed
stems, the inflated joints, the vertiei ls, which appear to he confluent with the
upper ends of the ribs, giving the leaves a decurent effect, the bifurcated
character of the leaves, at least in the younger stages, all combine to make
us question whether we are not i veality dealing with a type more nearly
related to Sphenophyllum, in which most of the nerves are simple to the base
of the leaf, so as to allow the lobes to grow apart with the enlargement of

In most eases, however, both the leaves and the nerves appear to Le simple, especially in the
lower portions of the stems or branches,
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the axis. Owing to the unfortunate lack of material so preserved as to show
the internal strueture of the stems, we are left to search for fruiting cones
in which the arrangement of the sporangia will be discernible. I anticipate
that the cones will be found to show the characters of Sphenophyllum, and
I have very little hesitation in unequivocally referring it to that genus.
Should additional material substantiate such a reference it is probable that the
type of fig. 2 of pl iii of Coal Flora will be placed in or near Asterophyilites
gracilis Lx., or A. grandis Stb., with which in many respects it agrees.

I am not sure whether or not a specimen of Asterophyllites fasciculutus
was the basis of the identification by Lesquereux of Sphenophyllum furcatum
Lx. in the Missouri flora, but I am inclined to believe that the enrollment
of the latter species in the list from Henry County was based by him on
fragments of S. emarginatum Brongn., in which the leaves are sometimes
dissected nearly to the base, The true S. bifircatum, as deseribed from the
“coal-bearing shales” of Washington County, Arkansas, is quite different
from anything T have yet scen from the Missouri Coal Measures, and appar-
ently constitutes a good species of some stratigraphic value.

Localities—Owen’s coal bank, U, S. Nat. Mus., 5539, 5542, 5622, 5637,
5639, H675; Deepwater, U. 8. Nat. Mus, 5540, 5658: Gilkerson’s Ford,
U. 8. Nat. Mus., 5541; ITobbs’s coal bank, U. 8. Nat. Mus., 5543.

LYCOPODIALES.

LEPIDODENDREAL
LEPIDODENDRON Sternberg, 1520,

1820, Lepidodendron Sternberg, Fl. d. Vorw., vol. i, fase. 1, p. 25; tent. (1825), p. x.
1822, Sagenaria Brongniart, Mém. mus. hist. nat., vol. viii, p, 239,

Of the five species of this genus ocewrring in the Lower Coal Measures
in the region of Henry County, Missouri, two, Lepidodendron Brittsii Lx.
and L. lanceolatum Lx., belong to older types of the genus, the former hav-
ing been probably derived from L. Volkmannianum of the culm or some
related species, while the latter is most intimately connected with the L.
Sternbergii as identified by Professor Lesquereux from the Pottsville series.

The study of the internal structure of a large number of the species of
this genus shows a very great diversity of organization, especially with ref-
erence to secomlm‘y or exogenous g‘rowth, some of the stems or branches
presenting only the primary growth, while others contain a very elaborate
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and complicated secondary or exogenous development.! The examination
of the structure of certain dolomitized bolsters of Lepidophloios by D,
Potoni¢® shows that the two lateral appendages below the leaf scar in Lepi-
dodendron and Lepidophloios are the aerial terminations, beneath greatly
thinned bolster walls, of strands of thin-walled parenchyma cells, apparently
with intercellular spaces. These strands or duets, whose function is
regarded by Potonié as transpiratory, pass through the leaf scar by wav of
the lateral cicatricules and correspond with the two similar tracts found by
Felix® in the cross section of the leat of Lepidodendyron selaginoides. Potonié
follows Stur* in designating the trace ou the bolster above the leaf scar in
the Lepidodendree as the “ligular pit,” on account of its supposed homol-
ogy with the ligule of the recent Selaginella. The propriety of this corre-
lation has, however, been doubted by a number of paleobotanists, among
whom is Mr. Kidston.”

LEPIDODENDRON BrIirrsir Lx.
P1. LIT, Figs. 1, 2; PL LI1I, Fig. Lzl BV, Thgs. 1,9,

1879. Lepidodendron Brittsii Lesquereux, Coal Flora, Atlas, p. 11, pl. Ixiii, figs. 1, 2;
text, vol. ii (1880), p. 368.

1883. Lepidodendron Brittsii Lesquereux, 13th Rept. Geol, Surv. Indiana, 2, pl. xvii,
figs. 4, 40,

18389, Lepidodendron Brittsii Lix., Lesley, Dict. Foss, Pennsylvania, vol, i, p, 313, 2
text figs.

Stems of considerable size, slightly rigid, freely branching at a rather
narrow angle in both equal and unequal dichotomies, the branches becom-
ing slender, tapering slowly, flexuous, and plumose; bolsters contiguous,
rhomboidal-oval, acute both above and below, sometimes nearly one-half as
broad as long in the old stems, but generally fusiform, very slender, the

1Detailed descriptions of the strueture of a number of species may be found in the series of
memoirs published in the Philosoplhical Transactions of the Royal Society, by the late Prof. W. C.
Williamson, or in the painstaking studies of Professors Renault and Bertrand. A very short résumé
relating to the development of the Lepidodendroid stem was given by the author in Beience, 1896, vol.
iii, pp. T54-754.

*Anatomie der heiden “Male™ anf dem unteren Wangenpaar und der beiden Seitenniirhehen
der Blattnarhe des Lepidodendreen-Blattpolsters: Ber. d. deutsch. bot. Gesell., vol. xi, 1898, Hft. 5,
pp. 319-326, plL. xiv,

*Untersnchungen iiber den inneren Ban Westfiilischer Carbon-Pllanzen: Abh. d, k. Preuss. Geol,
Landesanst., vol. vii, 1886, H1t, 3, pl. ii, fig. 3,

iDie Culm-Flora d. Ostraner n. Waldenburger Schichten: Abh, d. k.-k. Geol. Reichanst., vol.
viii, 1877, Hft. 2, p, 327 (231), pl. xxxvi (xix), fig. 1,

"Trans, Royal Society of Edinb., vol.xxxvii, pt. iii, 1893, p. 537,
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length being more than ten times the breadth, tapering tovery slender, flexuous
tips in moderate relief, convex, the lower half and the upper portion above
the foliar cicatrice distinetly marked by irregular, rather coarse fransverse
corrngations; leaf cicatrices a short distance above the middle of the
bolsters, moderately protuberant, broad, erescentic, very narrow vertically,
concave-convex upward in plan, the upper margin round-convex, slightly
mueronate at the top in correspondence with the base of the midrib, the
lower margin concave, forming an imperfect arc of from 130° to 160°;
ligular trace obscure, mammillate, elose above the leal cicatrice; append-
ages oblong, close on either side of the base of the midrib, and inelined
somewhat outward; leaves thin, linear-lanceolate, tapering from near the
broad base, which is nearly the whole width of the bolster, to the slender
acuminate apes, 10 to 60 mm. or more in length, thin, ventrally concave
at the base, which is open, or often reflexed, then outward curved, generally
turning upward, giving a plumose aspect to the slender twigs, and often
adhering to stems of considerable size; midrib distinet, rather narrow,
dorsally round, diminishing gradually to the apex.

This well-anarked representative of an ancient group is excellently rep-
resented among the abundant material collected by Mr. Van Ingen from
Iobbs's mine, where it is especially common. This is perhaps the type
locality. The mine from which the originals described by Professor Les-
quercux were obtained is not stated. It is certain that all the specimens
came from the vieinity of Clinton. The distinet, irregular, transverse
wrinkles, which ornament the rounded swrface of the bolster both below
and above the leaf, and which constitute the most conspicuous specifie char-
acter, as will be seen in I’l. LI1, Fig. 3, are present and observable in even
the small twigs. The bolsters are usnally very slender and acuminate,
though often broadened somewhat, approaching nearer the L. Vollmanwianum
in the older stems. In the form of the leaf scar, also, it shows its relation
to the latter species, for, instead of being *“transversely oval” as originally
described and figured,’ they are more or less regularly crescentie, the horns
of the crescent reaching nearly to the sides a little above the middle of the
bolsters. The upper convex border of the scar generally forms a sweeping
curve of about 160°, with a slight interruption of the line over the vascular
scar. The latter often forms a narrow keel, especially in the older branches,

I Lesquerenx, Coal Flora, vol. ii, p. 368, pl. Ixiii, figs, 1, 1a, 10, 2.
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or where the bases of the leaves are reflexed or compressed downward.
Sometimes, however, it is nearly even, or appears rarely slightly emarginate,
in which case the profile of the vascular trace stands out more strongly in
the arch of the inward curve that marks the attachment of the lower side
of the leaf. Frequently, where the leaf bases were directed upward, the
compressed specimens show both edges of the scar as fairly even curves.
The latter are always very close, so that the broken epidermis of the upper
and lower surface of the leal appears as a single line on the outer sides
beyond the appendages. Ewven in the central portion of the sear I have not
been able to find more than a very small transversely rhomboidal trace, such
as is seen in Pl LIIT, Fig. 1a, the vertical diameter of which seems to be
no more than that of the midrib of the leaf. 1In all the specimens of this
easily distinguished species, including the ftypes and other specimens from
Henry County, Missouri, identified by Professor Lesquereux and now in
the Lacoe collection, the leaf sear is of the same form. The examination
of the original of fig. 1, pl. Ixiii of the Coal Flora, shows clearly the cres-
centic line, which deseribes a rather larger are than is indicated in fig. 1a.
The latter figure, too, conveys a better idea of the transverse corrugations
which diminish and vanish some distance below the leaf sear.  Although in
portions of the originals and in many of the specimens collected later the
epidermis of the bolster is excellently preserved, I have not been able to
discover in a single bolster a line of separation or epidermal fracture which
san be construed as marking a lower border of the leaf scar. The somewhat
indefinite lines marked in portions of fig. 2, loc. cit., are merely convention-
alized and extended from the uppermost, short, faint, corrugations of the
lower field. Here, too, a gimilar liberty is taken in introducing a central
point in several of the supposed leaf scars, though generally only the two
subcicatricial appendages arve shown. The appendages are made to come
within the scar by the false lower boundary of the latter. These features
are not introduced in figs. 1, 1a, and 15, of the Coal Flora, unless the singular
curved line in fig. 16 may be so interpreted. On the other hand, in most of
the fragments, including some of considerable size, in which the leaves are
preserved still in union with the bolsters, the union of the lower surface of
the leaf’ to the bolster is clearly seen to be along the upward-arching line
deseribed above. The true position and attitude of the oval or oblong
respiratory appendages are shown in the lowest bolster in fig. la.
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Usually when the base of the leaf is not inclined somewhat downward
in the fossil state, the base of the midrib is expressed as a low, rounded
ridge vanishing quickly in passing a short distance downward from the
hase of the leaf scar. This feature, which is indicated in fig. 15, loc. eit,, is
well shown in our Fig. 2, PL. LIL, or Fig. 1a, PL LIV. The respiratory
appendages generally lie rather close to the vascular sear and have bheen
drawn conventionally in the Coal Flora as the lateral mammillze of the leaf
scar. In none of the specimens, including those studied by Professor
Lesquereux, have I been able to discover these lateral traces within the
leaf scar. This is probably on account of the very close proximity of the
broken carbonized upper and lower houndaries of the leaf cicatrix.

The “ligular scar™ is not generally apparent in the average specimens,
but may frequently be found by a careful search of the bolsters on which the
epidermis is well preserved. In No. 5489 of the Lacoe collection, in which
the bolsters were drawn downward in the process of fossilization, the leat
scars being consequently somewhat straightened, we find it clearly preserved
a little over.5 mm. above the leaf scar as a minute mammilla in a slight depres-
sion.  Any other appendicular markings or generic characters are either
wanting or they are obscured by the transverse wrinkles in the upper field.

An example of the smaller and more slender leafy twigs is shown in
Pl. LII, Fig. 1, while a fragment of a more robust branchlet is illustrated
in PL LIV, Fig. 1. Branches of this size strongly resemble in their gen-
eral aspect the correspouding portions of Lepidodendron Haidingeri Titt.
or L. lanceolatwm 1x. The leaves are thin, concave beneath at the base,
near which they are usually bent backward more or less before curving
outward or upward. Frequently in the larger branches, like that photo-
graphed in Pl LIIT, Fig. 1, the slender tapering tips are hardly so high as
the bases. Ocecasionally they are found adhering to stems of considerable
size, such as that shown in fig. 2, pl. lxiii, of the Cloal Flora.

It would be very interesting to know the strobili of this species. It
is possible that Lepidophyltum ov Lepidostrobus Jenneyi, which is not rare in
these beds, may belong to the branches in hand. The facts that each is the
most abundant representative of its respective genus here, and that neither
has, so far as I know definitely, been found elsewhere, warrant a suspicion
that they may be portions of the same tree.

! Identified and labeled by Professor Lesquereus, from ** Clinton, Missouri.”
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Lepidodendron Driftsii is easily distinguished from all other species of
this genus, except L. Wortheni and L. Volkmanwianum, by its generally
elongated, fusiform bolsters, which are rounded and transversely corru-
gated, and by its thin crescentic leaf sears. The narrow form of its leaf
scars and its more acute bolsters separate it from the older species. The
chief distinetions hetween it and L. Wortheni, as figured by Lesquereux,!
seem to lie in the mueh broader, more oval leaf scars of the latter, and the
continuation of the distinet corrugation up to the base of the leaf. Unfortu-
nately I have seen no really good representative of the Illinois species for
comparison,  Professor Zeiller has, however, figured two specimens from the
Valenciennes Basin,® in which the details as well as the general appearance
are strikingly similar to L. Briftsii. In fact, whatever may be its relation
to L. Wortheni, the branch on the right in fig. 1, pl. Ixxi, of the Valenciennes
Flora is perhaps neaver in its characters to that of L. Brittsii, shown in our
PL LIIL, Fig. 1, than many of the fragments referred by various authors to
the same species. While there can be no doubt of the very close relation
of the two plants, the more truncate bolsters in the latter species, the higher
place of the leaf scar in the bolster, the less conspicuous nerve sear, and the
apparently longer leaves, seem to furnish characters ample for a differentia-
tion of varietal if not specific rank. From L. Cliftonense Dn.* our species
may at once be distingnished by the distinetly diamond-gshaped leaf scars
- of the former, whose twigs are larger, the leaves being several times as long.

Localities—Pitcher’s mine, U. 5. Nat. Mus., 5640, 6042; Deepwater
mine, U. 8. Nat. Mus., 6040; Hobbg's mine, U. 8. Nat. Mus., 6039.

LEPIDODENDRON LANCEOLATUM LXx.
P, LI1I, Fig. 2.

1879. Lepidodendron lanceolutum Lesquereux, Coal Flora, Atlas, p- 11, pl. Ixiii, figs.
3-9, ba; text, vol. ii (1880), p. 369.
1887. Lepz-dmlmd; on lumeolatum Lesquereux, Kidston, Ifoss. Fl. Radstock Ser., p. 394,
pl. xxvii, fig. 5; pl. xxviii, figs. 3, 4.
1884, Lepidodendron (Bergeria) maryginatum Presl, Lesquereux, Coal Flora, vol. iii,
p. 784 (pars); pl. evii, fig. 3.
! Gleol. Surv. Illinois, vol. ii, 1866, pl. xlix, figs. 4, 5, p. 462. Copied in Atlas to Coal Flora, 1879,
pl 1xiv, figs. 8, 9, p. 388.
SR, foss. hassin honill. Valenciennes, Atlas, 1886, pl. Ixxi, figs. 1, 2, p. 467.
? Bull. Geol, Boe. A, vol. ii, 1890, p. 533, pl, xxii, figs. 5-8; pl. xxi, fig. 4.
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Trunks of moderate size; branches somewhat rigid, forking rather
infrequently; leaves slender, erect at the point of attachment, curved out-
ward near the base, very open, straight or turned slightly upward toward
the tips, narrow, tapering gradually to the very slender point; bolsters
rhomboidal or thomboidal-oval, acuminate at the ends, nearly symmetrical,
the lower portion from the leaf downward consisting of a diamond-shaped or
rhomboidal-clypeate surface, the upper borders nearly straight, the lateral
angles usually well marked, the lower marging generally very slightly con-
cave, the longer axis traversed throughout by a low, narrow keel, high at
the upper end where it joins the midrib, very distinet throughout, and rising
slightly toward its union in the somewhat protruding ﬂ.llg'ie at the base of
the leaf; foliar cicatrices more than halfway from the middle to the top
of the bolster, extremely narrow vertically, angular, small, apparently nar-
rowly triangular in the vertical sense, and usually obscure; respiratory
appendages close to the midrib, oblong, and usually obscure.

Among the collections in hand there is but a single good fragment of
this rare species, which is hardly known from any other locality in the
United States. The specimen, Pl LIT1, Fig. 2, from Dr. Britts’s collection
agrees in all its details with others identified by Professor Lesquereux in
the Lacoe collection, differing only in the hetter preservation of its bolsters.
The latter, as is shown in Fig. 2a, ave of the type more familiar in Lepido-
dendron Sternbergii or L. lycopodioides. The general form of the bolsters is
rhombic, acute, and nearly bilaterally symmetrical.  The conspicuous fea-
ture is, however, the diamond-shaped, slightly raised dorsal shield, which
stands slightly in relief, especially at the slightly outward-curved upper end.
As a whole the aspeet of the shield is suggestive of L. oplinrus, although
the lateral angles are more pronounced than in that species, while the nearly
straight upper margins converge to an acute point which seems to invest the
lower boundary of the narrow leat scar. In most cases the apex of this
shield is broken, and the effect is a somewhat irregular, usually concave
fracture, like that seen in fig. 5 on pl. Ixiii of the Coal Flora. Where pre-
served, however, it usually shows little evidence of a leaf scar except a very
small deltoid area of broken carbonaceous matter at the upper end of the
keel, with short lateral lines which are continuous with the upper margins
of the shield. Fig. 5a, in the above-mentioned plate, shows the scar extend-

ing downward, erroneously in my judgment. The mideih of the leaf,
MON XXXVil—13
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which seems continuous with the keel of the bolster, is sometimes slightly
sompressed at the point of attachment, so as to convey the idea of a small,
flat, triangular area somewhat like that figured, but T have not yet seen any
distinet cicatricial evidence connected with it. Usually, on the other hand,
the keel passes to the point, as seen in our figure, so that the vertical width
of the scar is not much greater than in Lepidodendron lycopodioides. Tt
differs from the latter, however, by the straight or nearly straight sides
forming an angle. The surface of the shield is divided from apex to base
by the medial narrow keel, which is distinet, though low. The lower lateral
margins of the bolster are slightly raised and separated from the nearest
field of the next bolster by a narrow zone in which is occasionally seen the
narrow, faintly depressed line of the suture of the bolsters.

The two halves of each shield are generally slight] y concave, perhaps
on aceount of the constantly raised upper end of the keel. The latter in
the decorticated or abraded specimens is marked by a rounded apex, in the
center of which is a pore corresponding to the passage of the vascular
strand.  This condition 1 find in Nos, 5461-5464 of the Lacoe collection,
which come from the same locality and were labeled as Lepidodendron (Ber-
geria) marginatum Presl by Professor Lesquereux. I fail to find the slightest
reason for separating from Lepidodendron lanceolatum cither these specimens
or No. 5460 from the same vicinity, which is illustrated in fig. 3 on pl. evii of
the Coal Flora. Apparently the last-mentioned specimen is but the Bergeria
condition of the species with which we are engaged.

All' the examples labeled as the former species are older and larger
stems with larger bolsters. Most of the fragments referred to the latter
species are smaller branches and twigs. The leaves in all the fragments
before me are slender and taper from near the hase to an acute point. At
the base they are directed upward, but a little higher they are flexed out-
ward at a very open angle, from which they pass with a slight upward
turn, or often straight, to the apex. Most of them are at an angle of 70°
or more to the axis of the branch or twig. The central zoue is frequently
concave on the ventral surface, while the margins ave slightly turned back-
ward. The slender midrib usnally forms a very narrow, low, round keel
on the dorsal surface, and meets the apex of the keel on the shield of the
bolster. 'The oblong respiratory appendages, which are oceasionally seen,
lie close to the apex of the keel and are but slightly outward inclined.
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Tn his admirable memoir on the flora of the Radstock servies Mr,
Kidston figures® and describes stem, twig, and cone fragments which he
regards as belonging to L. lanceolatum. The aspect of the larger fragment
and its bolsters, shown in fig. 3, pl. xxviii, of his memoir, is very close to
that of our species, and perhaps really represents it, though from his figure
it would appear that the shields are rather less distincetly diamond shaped.
As in the American specimens, the leaf scars are obscure. The larger
twigs, fig. 4, which he refers to the same species, have much shorter and
blunter subfalcate leaves, while the leaves of the cone-bearing branchlet,
represented in fig. 5 of pl. xxvii, are very small, crowded, and upward
curved. These twigs seem to sustain a much closer relation to a form
known in Professor Lesquereux’s works as Lepidodendron Sternbergii. In
fact, to judge by the figures on Kidston’s pl. xxviii, it seems to me probable
that the Radstock plant would have been labeled by Lesquereux under the
latter name. The small twig on Kidston’s pl. xxvii would also seem to
deserve comparison with the Lepidodendron Sternbergii of Lesquereux or the
L. lyeopodioides of Europe. However, the recognized danger of identifying
species of this genus from figures and too brief deseriptions becomes doubly
great when the characters of the leaf scar are so little known.

Lepidodendron lanceolatum is not difficult of distinetion from the other
species of the flora from the Henry County region. It is easily separated
from L. Brittsii Lix. by the smooth carinate shield below the leaf scars and
the more slender leaves. L. scutatwm Lx. has well-developed leaf scars
placed lower in the shorter bolsters, which have fretted keels, while the leaves
of the latter species are shorter, closer, more rigid, and are curved outward
and upward. Lepidodendron Sternbergii (as interpreted by Lesquereux),
to some of whose forms L. lanceolatum is most closely related and from
which 6ur plant is probably derived, has its bolsters less angular at the
sides, the leaves being shorter, tapering less, and distinetly more or less
subfaleate.

Localities—Pitcher’s coal mine, No. 377 of Dr. Brittg’s private collec-
tion. The specimens Nos. 5580-5583 of the Lacoe collection come from
the same place or vicinity from which apparently come Nos. 5460-5465,
Lacoe collection, labeled L. marginatum Presl.

'"Trans, Roy. Boe. Edinb., vol. xxxiii, 1887, p. 394, pl. xxvii, fig. 5; pl. xxviii, figs, 8.4
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LEPIDODENDRON RIMOSUM Stb.

Lepidodendron rimosum Sternberg, Versuch, vol. i, fase. L, pp. 21, 23, pl. x, fiz 1;
tent. (1826), pl. xi.

Lepidodendron rimosum Sth,, Sauveur, Vég. foss. terr. honill. Belg., pl. 1xii, fig. 1.

Lepidodendron vimosum Sth. DﬂW‘!D]I, Quart, Jour. Geol. Soe., Lond., vol. xxii,
pl ix, fig. 42.

Lepidodendron rimosum Sth., Von Roehl, Foss, FI. Steink. Westphalens, p. 132,
pl. viii, fig. 1.

Lepidodendron rimoswm Stb., Schimper, Traité, vol. ii, p. 33, pl. 1x, fig. 8.

Lepidodendron rimoswin Stb., Lesquereux, Coal Flora, Atlas, p. 12, pl. Ixiv, fig.
11; text, vol. ii (1880), p. 392.

. Lepidodendron rimosum Stb., Weiss, Aus d. FL. d. Steink.. p. 7, pl. iv, fi o, 28,

Lepz’ri’or?mub on rimosum Sth., Renault, Cours bot. foss., vol. ii, p. 15, pl. v,
figs. G,

3. Lepzdm{mdwm PIROSUM Stb., Lesquerenx, 13th Ann. Rept. Geol, Sury. Indiana,

2, pl. xvii; fig, 3

. An Lcj)-idmfemh'mz rimosum Sth., Kidston, Ann. Mag. Nat. Hist., (5) vol. xiv,

p. 113, pl. v, fig, 52

i, Lepidodendron vimosum Sth,, Zeiller, Fl. foss. bassin houill. Valenciennes, Atlas,

pl. Ixvii, figs. 4, 3, 5a; text (1888), p. 449.

. Lepidodendron rimosum Stb., Lesley, Dict. Foss. Pennsylvania, vol. i, p. 321,

text fig.
Sagenaria rimosa (Sth.) Presl, in Sternberg: Versuch, vol. ii, fasc. T and 8, p.
180, pl. Ixviii, fig. 15.

5. Sagenaria vimose (Stb.) Presl, Geinitz, Verst. Steink. Sachsen, p. 35, pl.iii, fig, 13

(non pl. ii, figs. 1, 3, 4; pl.iii, fig, 15; pl. x, fig, 2).

. Sagenaria rimosa {Stb)I’resl Lu-hwa,]d Leth.m Ro% vol. i, Aftlas, p. 1, pl. vii,
fig. 7; text (1860), p. 125.

Bm;emma rimosa (Stb.) Presl, O. Feistmantel, Verst. bshm, Kohlen.- Ablag., vol.
ii, p. 36 (pars), pl. xix, fig. 1.

Lepidodendron dissitum Sauvenr, Viég. foss. terr. lmuiﬂ. Belg., pl. Ixi, fig. 6 (pl
liz, fig, 3%

An Lepidodendron dicrocheilus Wood, Proc. Acad, Nat. Sei. Phila., vol. xii, p. 239,
pl. vi, fig. 1¢

Lepuh:dendmn dicrocheilum Wood, Trans. Amer. Phil. Soe., vol. xiii, p. 346, pl,
ix, figs. 6, 6a.

LEPIDODENDRON RIMOSUM Hth, RETOCORTICATUM, Tov. var.

Pl LIV, Figs. 3, 4.

Among the numerous fragments of Lepidodendron recently collected
clearly belongs to this well-marked type. This specimen, as will be

seen in Pl LIV, Fig. 3, represents the impression of the cortex of a stem
that seems to be in a Ulodendroid condition. The bolsters, the details of
which are shown in P1 LIV, Tig. 84, are, even for this species, very slender,
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tapering into long, slender, filamentous tips that are lost in the meshes of the
cortex. The leaf scars situated just above the middle of the bolsters are
about one-half’ of the width of the bolsters, rhomboidal, the vertical and
lateral diagonals being nearly equal.  The upper margins, which are a little
longer than the lower, are sometimes slightly concave, the upper, slightly
acute angle, being round or obscurely and narrowly emarginate, while the
lower margins are nearly at a right angle, the lateral and lower angles
being slightly rounded. A little above the leaf scar the ligular scar can
somefimes be seen The three cicatricules within the leaf scar lie at the
same level, distinctly below the middle of the sear, the vascular cicatrix
being punctiform or slightly V-shaped, while the respiratory traces are
round-oval or oval, the lower ends inclined slightly inward. Traces of
respiratory appendages are not seen.

A prominent feature of the fragment of stem, which seems wide in
proportion to the size of the bolsters, is the loosely and irregularly meshed
surface lines traversing the broad border. These lines, which are irregular
in interval and uneven in direction, mark the impressions of the bark as
sharp, nearly longitudinal, ridges. Although at first glance they appear to
lie in a general direetion of parallelism to the borders of the bolsters, they
may readily be seen to consist of two oblique systems of ridges crossing at
a very acute angle. Thus, many of those from the upper margins of each
bolster appear to pass obliquely to the lower marging of the proximate
bolsters, higher on either side as is seen in Fig. 8a. The irregularity of the
size of the meshes is largely due to the variation in the distance between the
ridges and the somewhat irregular lines, combined with the interruptions
caused by the very long apices of the bolsters.

Another specimen, said to have come from Clinton, Missouri, is illus-
trated in PL LIV, Fig. 4. This fragment, No. 5280 of the Lacoe collection,
was identified as Lepidodendron rimoswm by Professor Lesquereux. This
impression in sandstone shows well the aspect of the bolsters and meshes of
the cortex, and the low keels in the lower and upper fields. No transverse
lines mark the cauda. The photograph leaves nothing to add as to the leaf
scars, which are imperfeet and without satisfactory details.

The form represented by these two specimens appears to merit a
varietal differentiation. The new variety retocorticatum may therefore be
distinguished by the narrow bolsters, the proportionately - greater altitude
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of the leaf sears, the low position of the interior cicatrices, the absence of
transverse ridges in the cauda, and especially by the netted surface of the
broad border. The habit of the two oblique systems of cortical ridges is
suggestive of Sigillaria camptotenia Wood. The normal species is generally
represented as having the margin striated parallel to the sides of the bolsters,
the apices of the bolsters less attenuated, the foliar cicatrices proportionately
broader and more obtuse at the base.

Localities—The smaller specimen is probably from Owen’s mine, U. S.
Nat. Mus., 6043; the other, No. 5280 of the Lacoe collection, U. 8. Nat.
Mus., is said to have come from the same vicinity.

LEPIDODENDRON SCUTATUM Lx.
PL XLV, Fig.4; Pl. LIV, Fig.5; PL LV, Figs. 1,2; PL LXXII, Fig. 4,

1879, Lepidodendron seutatum Lesquerenx, Coal Flora, Atlas, p. 11, pl. Ixiii, figs. 6,
Gh—c; text, vol. ii (1880), p. 269,
1880. Lepidodendron setifolium Lesquereux, Coal Flora, vol. ii, p. 370.

But little that is definite is known of this species, the types of which
were communicated to Professor Lesquereux by Dr. J. H. Britts. The
lavrgest of the types shown by Lesquereux, in fig. 6, pl. Ixiii, of the Cooal Flora,
is now No. 5448 of the Lacoe collection. The original figure shows the
general form of the bolsters, the position of the leaf scar, and the aspeet of
the vanishing cauda with its slight transverse grooves. It also gives a cor-
rect impression of the aspect of the cicatricial portion in many of the
bolsters. While, however, the holster shows in most ingtances an irregular
conchoid, roundish, mutilated or torn spot in place of the leaf scar, as seen
in the illustration, there are a number of cushions in which the lower and
lateral angles of what appear to be transversely rhomboidal leaf scars are
seen.  Traces of oval appendages are also visible at a little distance on
either side of the lower rounded angle.  On the other hand, T have observed
no distinet supracortical evidence to warrant the detail delineated in fig. Ga
of the same plate. The same fragment of shale shows another section of
stem, agreeing in every detail of size and character, and apparently, from
its position and proximity, constituting the other branch in an equal
dichotomy. The counterpart of this is No. 5600 of the Lacoe collection,

The present repository of the original of the two smaller ficures oiven,
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without details, by Professor Lesquerenx is not known to me. My identi-
feation, therefore, of the more recently collected material with Lepidoden-
dron scutatwm is not without doubt, sinee it is based much more on the high
degree of .agreement of the newer specimens with those two figures than
on the characters of the type of fig. 6. In fact, it will be seen that the
specimens in the later collections can hardly be of the same species as the
latter type. Yet, being far from certain that they are not specifically
identical with the figs. 66 and Ge in the Coal Flora, I have assumed that
Professor Lesquereux may have included two distinet plants in L. scufatum,
and that the material in hand belongs with figs. 66 and 6¢, on pl. Ixiii, of
his great work. It may in fact have come from the same locality. Never-
theless, while T refer all the stems and branches to the same specifie division,
I trust that the figures and following deseription of the recently collected
material will be sufficient hoth to enable geologists to recognize the plant
on meeting it, and also to serve as a line of differentiation, if it is ultimately
found desirable to divide the material placed at present under the above
name.

The description of the later collected material is, briefly, as follows:

Stems rather small, branching freely at a narrow angle; branches and branchlets
generally straight, rigid, and robust, the smaller ones rather thickly set with leaves;
bolsters small, elose, thomboidal or rthomboidal-oval, 4 to 12 times as long as wide, acute
or acuminate at the end, sometimes foreshortened by pressure, the lateral angles well
rounded, marked by a low, narrow carinate and generally inconspicuous cauda, which
extends from the lower angle nearly up to the leaf sear, and a few quite obscure, short,
transverse frets in the lower portion; foliar cicatrices in the upper part of the bolsters,
placed so that the lower angle frequently reaches the middle of the bolster, rather
more than one-half the width of the lagter, slightly protrading, transversely rhom-
boidal, the upper marging nsually a very little longer than the lower and very slightly
concave, the lower borders nearly straight, the upper angle rounded, the lateral acute
angles blunt or slightly ronnded in the twigs, the lower angle well rounded; trans-
piratory vents, u short distance on either side of the median line, oval and generally
quite obscure; vascular trace punctiform, situated a little way below the middle of the
scar; lateral cicatricules rather close, punctiform or vertically oval and small; ligular
scar punetiform in a V-shaped depression a short distance above the apex of the leaf
scar; leaves close, 12 to 35 mm. long, open at the base, arching ontward and curving
upward, very narrow, tapering to an acuminate, nearly erect tip, somewhat angular
on the dorsal surface, often markedly so; midrib threadlike, in rounded relief on the
dorsal surface; lateral grooves usually slightly marked on the dorsal surface.

The fragment of stem shown on PL LV, Fig. 2, with the detail (Pl
LIV, Fig. 5), is a good example of the larger portions of stem seen, while the



200 FLORA OF LOWER COAL MEASURES OF MISSOURL

leafy branch shown in P1. LXXII, Fig. 4, is rather more slender and sparsely
leaved than the average specimen. The good suite of fragments is very uni-
form in the specific characters, there being hardly any variations except in
the ends of the bolsters, which are sometimes deformed or foreshortened by
pressure, or the slight inward or outward curve of the borders of the leat
scar. Prevailingly, however, the upper horders are very slightly eoncave,
while the lower are nearly straight or very slightly convex. The ligular
mammilla is in a small triangular depression on the imperfectly developed
keel in the upper field, while still higher in a few specimens may be seen
another small deltoid area. The largest of the fragments present is not more
than 5 enm. in diameter. The ramose habit of the species is shown in
Pl LYV, Fig. 1.

The speeimens deseribed above bear the elosest relation in the details
of the bolsters and leaf scars to certain material from the Appalachian
region referred by Professor Lesquereux to Lepidodendron dichotonum Stb.
It even seems probable that they should be combined under the same name,
as may eventually be done. But since the specimens included under the
latter name appear to represent branches of several species involving the
thorough revision of that and several other related species, time and space
necessitate the postponement of this difficult task to a future work.  As has
heen noted above, the reference of the material to L. scutatum rests on the
apparent agreement with the meager description and figures of the two
small branch fragments given by Professor Lesquereux. 1 am inclined to
regard it as specifically distinet from the larger fragment illustrated in the
Cloal Flora, to which the name Lepidodendron scutatum should probably
adhere. Eventually the systematic relation and nomenclature of the form
before us should be treated in econnection with the revision of the American
material now rvesting under Lepidodendron dichotomum Stb.

The species deseribed above is easily separated from the other species
of Lepidodendron found in the Henry County region by the shorter bolsters,
the imperfect, transversely marked cauda, the well-developed tripunctate
leaf scars, much broader vertically than in the species previously discussed,
and the still more slender, often carinate leaves.

Localities—Owen’s coal mine, U, 8. Nat. Mus,, 6045, 6046; Pitcher’s
mine, U. 8. Nat. Mus.,, 6044, 6074; Gilkerson’s Ford, Township of Clinton,
U, 5. Nat. Mus., 6117.
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LEPIDODENDRON CLYPEATUM Lx.

1854, Lepidodendron clypeatum Lesquerenx, Jour. Bost. Soc. Nat. Hist., vol. vi, p. 429,

1858, Lepidodendron clypeatum Lesquerenx, in H. D. Rogers: Geol. Pennsylvania,
vol. ii, 2, p. 875, pl. xv, fig. 5; pl xvi, fig. 7.

1879, Lepidodendron elypeatum Lesquereux, Coal Flora, Atlas, p. 12, pL Ixiv, figs, 16,
16 a—b (non figs. 17, 18); text, vol. ii (1880), p. 380.

1880, Lepidodendron clypeatwm Lx., Lesley, Diect. Foss. Penusylvania., vol. i, p. 315,
text fig. :

1895. Lepidodendron elypeatwmn Lx., Dana, Man. (Geol., 4th ed., p. 668, fig. 1034,

The single specimen representing a mold in sandstone, which T refer to
this species, is, by the characters of the holster and the form of the very
large leaf scar, neaver the fossils from the Boston mine, near Pittston, Penn-
svlvania, which were labeled by Professor Lesquereux under the above
name, than to any other Lepidodendron known to me. In faet, it differs from
the Pittston fossils only by the rather less acute lateral angles of the leaf
sears and the often higher position of the interior traces. The specimens
from the Boston mine are probably varietally different from the original
types figured in the Geology of Pennsylvania,' in which the leaf sears are
pr(‘]]:m"finna.mly much smaller. That type appears from the figure to be
closer to the specimens from Cannelton in western Pennsylvania, recorded
ander this name, which are undoubtedly distinet fromn the form in hand.

In his memoir on the plants from the Ayrshire coal fields, Mr. Kidston?®
records Lepidodendron clypeatun Tx. in the synonymy of L. obovatum Sth.,
and, in addition, remarks on the specific identity of specimens, presumably
from Pittston, communicated to him by Mr. Lacoe. While I confess [
should hardly have identified the specimens from the Boston mine with the
European figures by which alone L. obovatum is known to me, it is neces-
sary to nofe that our specimens from that mine are very different from the
American specimens referred by Professor Lesquereux to the last-named
species. Compared with other material from this country, the form from
the Boston mine is most intimately related to a form in the upper part of,
and somewhat characteristic of, the Pottsville series, generally recorded in
our literature as L. Veltheimii Sth. Tt bears a close resemblance to the
L. Rhodeanum figured by Stur in the Ostrau-Waldenburg Flora.

Locality —Four miles south of Clinton, Missouri, from a horizon about
60 feet above the Jordan coal. Collected by Dr. Britts.

1V, i1, pt. 2, 1858, pl. xv, fig, 5.
s On the fossil plants of the Kilmarnock, Galston, and Kilwinning coal lields, Ayrshire: Trans,
Roy. Soc. Edinb., vol. xxxvii, 2, 1893, No. 16, p. 386,
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LEPIDOPHLOIOS Sternberg, 1825,

1825. Lepidophloios Sternberg, Flora d. Vorwelt, vol. 1, tent., p. xiii.

1853. Halonin Lindley and Iutton, Foss. Flora, vol. ii, p. 14,

1856, Pachyphleus Goeppert, Foss. Farimkr,, p. 468 (pars).

1838. Zamites Presl, in Sternberg: Flora d. Vorwelt, vol. i, fase. 7-8, p. 195 (pars).
1855. Oyelocladia Goldenberg (non L, and H.), F1, Sarep. Foss., vol. i, p. 19,
1867. Lomatophloios Corda, Flora d. Vorwelt, p. 17.

Arborescent lycopods with dichotomous ramification. Stems and
branches bearing much developed scalelike leaf cushions, at or near whose
summit is placed the leaf cicatrice. Leaf cushions imbricated, pedicel-like,
upright or deflexed; exposed portion with straight sides or rhomboidal in
outline, smooth or carinate; sometimes provided with a small tubercle
immediately beneath the leaf cicatrice. Leaf cicatrices transversely oval,
rhomboidal or rhomboidal-elongate, lateral angles rounded or acute, upper
and lower angles generally rounded, sometimes pointed; within leaf cicatrice
are three punctiform cicatricules, of which the central is largest and some-
times subtriangular in form,  Fruetifieation consisting of cones, stalked (? or
sessile), borne on specialized branches which show, when decorticated, spi-
rally arranged protuberances (Halowia); in corticated condition the Halonial
sears rise little above or are on a level with the bark, and are represented
by a rosette of deflected leaf cushions.  Medulla of delicate cells surrounded
by a primary vaseular axis composed of sealariform vessels which diminish
in size from within outward, exogenous vascular zone only developed in
specimens advanced in age; bark consisting of three zones—the innermost
of small cells, the middle of larger and irregular dense cells, and the outer
composed of narrow, dense, prosenchymatous tissue.

In his admirable memoir,' from which the above generie diagnosis is
quoted, Mr. Kidston, after reviewing in a most painstaking manner both the
literature and many of the specimens of the previous authors, enters into a
detailed examination of the DBritish material for the purpose of definitely
determining the relations of Lepidophloios, Lomatophloios, and Halonia. As a
vesult of this invaluable study we learn (1) that the Sternbergia pith,
originally described as proper to Lomatophloios, is not organically united to
the cortex described under the latter name; (2) that Lepidophloios and Loma-

! On Lepidophloios and on the British species of the genus: Trans, Roy. Soe. Edinb,, vol. xxxvii,
pt. iii, No. 25, 1893, pp. 529-563, pls. i, ii.



LYCOPODIALES—THE GENUS LEPIDOPHLOIOS. 203

tophloios, which, though united by many paleobotanists, have been kept
separate by others on the ground that the leaf sear in the latter is at the top.
of the bolster instead of at the base, as in the former, are really identical,
since the bolsters may be inclined (and so compressed) upward, especially
in the smaller branches of certain species, or downward, according to the
speeies, or even 1o the part of the tree, the leaf being situated, morphologi-
cally, at the apex and always rising upward; (3) that the tuberculate
branches deseribed as Halonia and regarded as a distinet genus of trees, as
roots or rhizomes of Lepidodendron, as branches of Ulodendron, and (espe-
cially more recently) as branches of Lepidophloios, axe unquestionably merely
the fruetiferous branches of the last-named genus, since they have the same
bolsters and are found in actual union; (4) that the fruit is in the form of
cones, originating, whether sessile or pedicellate, from the Halonial tubercles.

The identity of Lepidophloios and Halonia was independently and almost
simultaneously demonstrated by Potoni¢! The latter author also discovered,
while studying the organization of some dolomitized holsters of Lepido-
phloios trom Langendreer, that the two lateral cicatricules in the leaf scar
were cross sections of cavernose tracts of thin-walled parenchyma. These
tracts pass downward within the bolster and coincide with the appendages
on the bolster at the base of the leaf, the walls of the bolster being very
much thinned at those points. There appears little room for doubting
Potonid’s conclusions that the tracts of thin-walled parenchyma are tran-
spiratory ducts, while the appendages in the bolsters of Lepidodendron and
Lepidophloios are ‘“transpiratory openings.”* Potonié follows Stur in regard-
ing the vertical trace above the leaf on the bolster in the Lepidodendra as
the “ligular pit.”

Although the genus Lepidophloios is relatively rare in our American
Coal Measures, the species described therein offer a complex of unique fea-
tures that promise an interesting if small field to the monographer. The
only species yet found in the Missouri flora that unquestionably belongs to
this genus is deseribed below as L. Van Ingeni. The superficial cortical
features of the trunk of this tree are usually well presented in numerous

i Die Zugehdérigkeit von Halonia: Ber. d. deutseli. bot, Gesell., 1893, vol. xi, HIt8, pp. 484443,
" pl. xxiii.
: Anatomie der beiden Male” anf dem unteren Wangenpaar und der beiden Seitenniirbschen
der Blattnarbe des Lepidodendreen-Blattpolsters: Ber. d. dentsch., bot, Gesell., 1893, vol, xi, Hft. 5, pp.
319-526 pl. xiv.
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specimens, supplemented by a large number of detached and only partially
compressed bolsters.  Associated with this species are also cortain leaves
which, to judge by circumstantial evidence, are not likely to have grown
on any other type of cortex.

As fruetifications of this genus fragments of cortex, cones, scales, or
sporocysts, and Cordaianthus-like racemes, have been described by various
authors.  Of these supposed fruits I have seen only certain Lepidocystes or
Polysporia, and the singular remains figured by Lesquereux' as helong-
ing to L. dilatatus, a species very closely related to L. Van Ingewi. The
originals of the figures of the supposed fruits, now in the Lacoe collection
in the United States National }i[{lseum, are certainly both problematical
and interesting; but while they no doubt represent a single type by them-
selves, there hardly seems to be sufficient reason for considering them as
pertaining to Lepidophloios, and 1 shall not therefore further discuss their
structure or relation in this place.

The fragments of cone described by Goldenberg? and Von Roehl?
probably belong to some large species of Lepidophyllum, such as L. majus.
The similarity of the bracts of these cone fragments to the leaves on the
branch of the Lepidophloios acerosus L. and H., illustrated by Kidston,* is
at least very suggestive.  In another place I have deseribed as Lepidophayllum
(Lepidostrobus) missouriensis, a species frequently found associated with
fragments of the Lepidophlvios. The fragment, Pl. LX, Fig. 1, apparently
representing a cone of this species, which 1 am inelined to consider as
referable to the Lepidophloios, merits a comparison with the bracts or leaves
figured by Goldenberg and Kidston. Tt is perhaps a significant fact that
generally in the American Coal Measures some large Lepidophayllum is
reported from the same locality as one of these species of Lepidophloios.
Examples are Lepidophloios dilatatus and Lepidophyllwm Mansfieldi from
Cannelton, Penmsylvania, Lepidophloios awriculatus and Lepidophyllum auric-
ulatum from Morris, Illinois. Caution, however, must always be used in
considering the argument of coincidental occurrence.

Quite unlike any described Paleozoic Lyecopodineous fruit are the

L Atlas to Coal Flora, pl. Ixviii, figs. 6, T; text, vol. iii, p. 781, pl. ev, fig. 1.

* Fl. Baraep, Foss., vol. i, 1855, pl. iii, figs, 13«, 13D, p. 21; vol. iii, pl. xv, fig. 5, pp. 33, 34,

A Fass. FI. Steink. Westphalens., pl. xiii, figs. 1a, 16, p. 149. A portion of fig. 1a is eopied by
Lesquerenx in Coal Flora, pl. lxviii, fig. 1.

10p. eit., pl. i, fig, 1.



IYCOPODIALES —LEPIDODENDRE A —-LEPIDOPHLOIOS. 206

Cordajanthus-like, racemose fructifications springing from rosettes among
the leaf bases of a short subtruncate-conical stem figured by Grand "Eury !

Judging from the figure, it seems to the writer that the fossil in M.
Grand "Eury’s hands may rather be the trunk of some Gymnosperm related
to the Uy(;ads. The irregular and sometimes interealated areolation, which
seems to circumseribe by rigid, prominent walls the deeply sunken leaf
hases or holsters, is quite like that about the leaf bases in the Cycadeoidee
group, while the racemose organs of fructification, resembling Cordaianthus,
will at onee reinforce this idea by the suggestion of Bemnetlites. 'The
presence of well-preserved Cycadaceous fronds deseribed as belonging to
the Mesozoic genera Plevophylbon and Zamites, in the Upper Coal Measures
in several of the European basing, seems to fully warrant an inguiry as to
whether Grand "Eury’s specimen which has so great superficial resem-
blance, even in the smaller areolation about the inflorescence pedicels, to
the (}_\-'t-..'-.ulm,iduau group represented by Chyeadevidea, is not Cycadaceous in
its affinities. Unfortunately the aunthor gives 1o information, either by
deseription or enlarged detail, as to the characters of the sunken leaf bases.

The internal structure of Lepidophloios described by Williamson and
others as hearing the closest relation and gimilarity to that of Lepidodendron
favors a predisposition to search for the fruit of the former, manifested in
some form comparable if not identical with Lepidostrobus.

LEPIDOPHLOIOS VAN INGUNI n. sp.
PL LVI, Figs. 1-8; PL LVIIl; PL LVIIL Fig.1?; PL LXI, Fig. Le; PL LXII, Fig. f;
Pl. LXIII, Fig. 5.

Trunks of large size, showing, when decorticated and compressed, the
outlines of the diagonal rows of bolsters marked by rather long incision-
like longitudinal pits, the lower ends of which correspond to the ventral
traces on the bolsters; bolsters transversely rhomboidal, nearly twice as
broad as long, the lateral angles well rounded, the proximal or lower sides
more or less concave and apparently forming a well-rounded angle at the
hase, the lower margins being nearly straight, or slightly concave near the
middle, including an angle of about 135, not carinate, protruding moder-
ately, imbricated so that each bolster overlaps somewhat on the one next
below, the leaf scar heing at or close to the lower border of the exposed

' Gréol. et pal, bassin houill. Gard, 1890, p. 234, pl. vi, fig. 17.
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surface, and therefore directed downward; exposed surface of the holsters
on the compressed specimens rather narrowly transversely rhomboidal,
very acute at the sides, the lateral angles very slender and often curving
slightly downward in passing around the median arch of the next bolster
below and to the left, the four sides being nearly straight, though really
sinuate, and unsymmetrical on the upper border by reason of the phyllo-
taxy; lower borders of the exposed surfaces generally slightly concave,
though very nearly straight except when passing around the median arch of
the preceding holster in the next spiral to the left; leaf scar usually in the
lower angle of the compressed bolster, transversely rhomboidal, the lateral
angles very slender and acute; lower borders of the scar slightly concave
near the lateral angles, nearly straight in the middle, at an angle of about
135%, and rounded at the base of the scar: upper borders of the sear some-
what concave and rounded near the median line to a flat or sometimes dis-
tinctly emarginate upper angle; inside cicatricules below the middle of
the leaf scar; vascular trace always below the middle of the leaf scar,
round or slightly elongated horizontally, the lateral cicatricules being very
small, punctiform, rather distant from the center and situated very close to
the lower margin of the sear; ventral trace very close to the leaf scar,
small, broadly triangular, and situated at the distal end of a low-rounded,
vanishing longitudinal ridge.

On entering upon the study of the specimens of Lepidophloios from
Missouri deseribed above, it seemed probable that among the material,
which fortunately had been collected in good quantity, would be found
some representatives of Lepidophloios dilatatus Tix., a number of the origi-
nals of which are said to have come from the same beds i the same region.
But although the discovery in the Lacoe collection of several fragments
from the vicinity of Clinton labeled with the latter name by Lesquereux
made it seem certain, especially since they are specifically identical with
those before me, that this anticipation would be realized, very eareful
examination and comparison of all the Missouri specimens to which 1 have
had access with the description and figures given by Professor Lesquereux!
have led me to the conclusion that the figured originals, all of which are
said to have come from Cannelton, Pennsylvania, ave specifically distinet
from the examples from Missouri, even those labeled by the author.

! Coal Flora, vol.iii, p. 781, pl. ev, figs. 14,
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Ta PL LV1L, and Pl LVI, Figs. 1 and 2, T have shown several specimens
which illustrate the general characters of the compressed stems of the species
before me. As seen in the enlargements, PL LVI, Fig. 2q, 2, and Pl LVII, -
Fig. 1a, the exposed surface is rhomboidal, the sides being fairly straight,
the lateral wings very aeute and often prolonged and sinuate. The lower
angle is rounded at the median line, while the borders on either side are
usually slightly concave, though sometimes very nearly straight. . The leaf
sear, as desevibed above, is remarkablefor the prolongation of the lateralangle,
its great width as compared with its altitude, the rather broadly rounded base,
and the generally flat or often distinctly emarginate upper angle.

In the form of the compressed cushions and of the leaf scars, our speci-
mens agree so closely with fig. 2, pl. ev, of the Coal Flora as to suggest that
both fragments might have been found in the same locality. Furthermore,
this suggestion is emphasized by the fact that in No. 5943 of the Lacoe col-
lection, which was marked by Professor Lesquereux as the original of fig. 2
in the Coal Flora, and which came unquestionably from Cannelton, as was
originally stated, the lower borders of the bolsters are generally very much
more rounded than is shown in the figure. A comparison, however, of the
cicatricules and ventral trace shows that in the specimens from Missouri
the central cicatricule or vascular scar is generally distinctly below the
middle of the leaf scar, the lateral cicatricules being very close to the basal
margin, and the ventral trace close to the upper border of the scar, while in
the figure in the (loal Flora the vascular trace is close to the upper margin
of the scar, the lateral traces being sitnated about midway in the altitude
of the scar, while the ventral trace is generally nearer the borders of the
bolster next above. In bolsters of about the same size the ventral trace is
seen to be only about one-half as tar above the leat scar as in the type
from Cannelton. Moreover, while the cicatricules on the type of fig. 2 are
often obscure, there seems to be good reason for representing them as is
done in the figure. Finally, the real form of the uncovered bolster in the
original from Cannelton shows a very much rounder type, its form bheing
nearly intermediate between L. Van Ingeni and L. curiculatus Lx.  Hence,
notwithstanding the close resemblance in the form of the exposed part of
the bolster and leaf scar in the type of fig. 2 and in the Missouri tree, I
feel constrained to regard them as belonging to different species. For the
Cannelton type of bark the name Lepidophloios dilatatus may be retained,
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especially since there is doubt as to the generic identity of the supposed
fructifications also described under that name. It scems doubtful whether
the latter represent any portion of a tree of Lepidophloios.  To the Cannel-
ton species probably belongs also the original, which I have not seen, of
fig. 4 in the Coal Flora. The points of resemblance and difference i the
exposed portion of the compressed bolsters may be noted by a comparison
of Pig.. 2, Pl. ILVI, representing No. 5944 of the Lacoe collection, or
Pl LVIL, which is more compressed, with fig. 4 in the Coal Flora. So,
too, fig. 2 of the Coal Flora may with interest be compared with the photo-
graph given in PL LVII of a small portion from a large trunk. This
fragment, 42 em. long, 28 em. wide, compressed fo a thickness of 2 em,
tails to give an adequate idea of the probably great diameter of the trunk,
since neither lateral margin is shown. Before leaving the diseussion of
the compressed stems we may note that the gash-like impressions on the
decorticated surface of the trunk appear to nearly correspond in position to
the ventral trace. The lower vanishing ends of the furrows hardly reach
the profile of the upper border of the foliar scars in the con ipressed speei-
mens, while the middle part is slightly below the line of the ventral traces.

An interesting feature of the more recent collections from Missour is
the oceurrence of isolated or small groups of detached bolsters found in
relatively large numbers, especially at Gilkerson’s Ford.  Several of these
are shown in their association with other plants in Fig. 1e, PL LXI; Fig. £,
Pl LXII, and Fig. 5, Pl. LXIII. The chief details of these may be seen in
the photographs.  Most of these detached bolsters from this loeality appear
as easts of the spongy tissue, to which are attached patches of dull carbona-
ceous erust, attaining a thickness of about 5 mm., which probably represents
cortical tissue as well as the veal epidermis. In general it will be noted
that the greater inflation of the bolsters is toward or at the side opposite
the leaf sear. This side is usually, as shown in Figs. 4 and 7, and PL LV )0
somewhat collapsed and wrinkled, or even slightly infolded. The infold-
ing is specially strong near the lateral angles, which in profile often appear
quite sharp (Fig. 5). In Figs. 1 and 2, PL LVI, it is plain that the bolsters
imbricate for a considerable distance on those below. 1t also appears that a
portion of the dorsal surface of the upper bolster must lic beneath it and
upon the upper ventral borders of the bolsters partly underlying it. Tf
any such expansion exists, however, it must be greatly constricted at the
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point of attachment. Nome of the isolated bolsters are so preserved as to
show a dorsal surface of any considerable size. Such as are preserved so
as to show the carbonized cortex concave seem to represent merely an inner
surface conforming to the wall shown convex in the other instances, and
without trace of the leaf scar, though the ventral cicatrix is distinet. A
conspicuous character of all the bolsters from which the cortical residue
has been removed is the large and deep pit, often vertically elongated,
corresponding to the ventral trace. The ventral frace ix prominent also on
the under surface, as may be seen in Fig. 5, Pl. LVI, or Figs. 3 and 6. A
not uncommon wrinkling in a generally longitudinal direction of the
interior (7) casts of the leat cushions, which is probably due to the flatten-
i]_lg of the ]ﬁ)(’llfit(_‘.l', is best seen in Pl L\‘?L 1*‘1{,-:{ 4 1n which the interior casts
of the lateral cicatricules or transpiratory tracts are seen to be very large
and prominent. In Fig. 7 the wrinkling is very slight.

Several other detached holsters deserve illustration. One of these,
PL LVI, Fig. 8, from Piteher’s coal mine, represents the impression or
mold of a large detached bolster, 47 mm. broad and over 25 mm. in
altitude. In this specimen the outline of the foliar side and of the widely
rounded lateral angles is well shown, as is alzo the inflation in the side
opposite the leaf scar. This inflation, which corresponds to that seen in the
specimens from Gilkerson’s Ford, has here caused the wall to turn up nearly
vertical, produecing wrinkling, the precise extent of which can only be esti-
mated from the comparison of the other bolsters.  The marging on cither
side of the leat scar are regular and natural, though slightly abraded along
the central portion of the foliar sear. The position of the ventral cicatrix,
relatively close to the leaf scar, is very clear.

In arranging the figures on the plates and in my taxonomic references
I have conformed to the generally accepted conclusion that the flatter or
more emarginate border of the leaf scar is its upper margin, the small
deltoid or subtriangular pit or trace being thus ventral. Nevertheless, the
apparent outlines of the detached bolsters, the marginal position of the leaf
scars, together with the general form of the side opposite the sears, seem
entirely incompatible with a pronounced bulbil or stalklike form or habit
in these bolsters, as in L. erassicoulis Gold., or L. scoticus Kidst. It is
evident that either the leaf scar was at the swmmit of a relativelyv thin,
shell-like or scale-like cushion or leaf hase, attached along a l:r(:»rt.i(n;(:}f the

MON XXXVII—I14
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margin of the compressed fossil opposite the leaf scar, an hypothesis at
variance with the aspect of the decorticated trunks and the area apparently
occupied by each bolster, or that the attachment was by the entire periph-
ery of the detached bolsters, m which case the latter were but slightly
protuberant. To explain the areolation of the decorticated trunk and the
slight imbrication of the holsters, as shown in Fig. 2, photographically
enlarged with reversed light in Fig. 2¢, Pl. LVI, it is necessary to assume
that the bolsters were short and but slightly protuberant, and that they
were attached by the whole border shown in the separated examples, the
imbrication being but slight.

To Lepidophloios Van Ingewi belong, 1 believe, the scales and cone
described in another part of this report as Lepidophyllum (Lepidostrobus)
wvissouriense.  The relation of such cones to Lepidophloios has been referred
fo in my remarks on the genus. The association of the scales in the same
matrix with the bolsters, e. g., Pl LXI and Pl. LXII, as well as the faet
that this is the only satisfactory species of Lepidophloios yet found in these
beds, point to mutual relations of stem and cone in the remains deseribed
under the two names.

Likewise it is probable that the very broad Lycopodineous leaves
deseribed as Lepidophloios sp., P1. LVIII, Fig. 1, may safely be cited as the
leaves of L. Van Ingeni. 'To this species should also be assigned a large,
slightly obscure impression, No. 2267 of the United States National Museum
collection, enrolled by Professor Lesquercux in the register as Sigillaria
Defrancii Brongn. ,

Lepidophloios Van Ingeni differs from L. awriculatus and L. macvolepidotus
Gold. by the straight lower margins of the bolsters. L. laricinus has the
upper angle of the ordinarily exposed surface acute, not rounded, the leaf scar
being of greater altitude in proportion to its breadth, the upper angle smaller,
and the cicatricules near the center and in a row. The large specimen of cor-
tex from Cannelton, Pennsylvania, deseribed as L. dilatatus, has the bolsters
more rounded at the top, the sides when exposed more rounded, the ventral
trace farther from the leaf sear, and the cieatricules near or above the center.

Localities—Clinton, Henry County, Missouri, Nos. 5944, 5947, 5951,
5953, 5954, of the Lacoe collection; Gilkerson’s Ford, U. 8. Nat. Mus.,
6048-6052, 6075; Pitcher’s coal mine, U. 8. Nat. Mus., 6047, 6053; Henry
County, Missouri, Old Museum collection, No. 2267.



LYCOPODIALES—LEPIDODENDREAE—LEPIDOPHLOIOS, |

LepinoriLo1os (?) ef. VAN INGENL

Pl. LVIIL, Fig. 1.

Among the specimens from Pitcher’s coal mine and Gilkerson's Ford
are numerous fragments of large Lycopodineous leaves, reaching a width
of 12 mm. or more at the base and a length of 24 em. or more, tapering
aradually from the base to the very slender, acute apex. Portions of two
of these leaves, associated with twigs of Lepidodendron Britlsii, are illustrated
in PL. LVIIIL, Fig. 1. In the broader segment, the dorsal surface of which
is presented, the median nerve is rather prominent and angular in the lower
middle portion, though flattened and rounded toward the base. On either
side, and at a distance of about 2 mm. from the mediau line, is a narrow
zone, depressed in portions of its length, marked distinetly at some points
by a double line. This 1 interpret as the stomatiferous zone. Both
between and outside of these zones there are other parallel lines or strize
which resemble filaments or slender vascular strands.  The feature of most
interest in the specimen is the impression of the npper part, if not the whole,
of the leaf scar. This sear, in which the midrib and lateral lines vanish,
nceupies the whole breadth of the leaf base, and was evidently of very
little altitude. It appears to agree with the foliar cicatrices of Lepidophioios
Van Ingeni, to which T believe the leaves to belong.

The reasons for regarding these leaves as pertaining to the trunks of
Lepidophloios Van Ingeni are: (1) The great width of the leaf bases, which
are much wider even than the leat scars of Sigillavia camptotenia Wood;
(2) the similarity in proportions between the impressions on some of the
leaf bases and the foliar scars on the cortex of L. Van Ingeni, there being no
other trunk known from this region with leaf scars of this size and approx-
imate form; (3) the considerable distance hetween what appear to be
the stomatiferous zones, which accords with that between the lateral cica-
tricules in the Lepidoplloios, but which is much greater than in the
Sigillaria above mentioned, and (4) the coincident oceurrence of these
leaves and the trunks of Lepidophloios at the same localities and in the
same beds.

Localities—Pitcher’s coal mine, U. 8. Nat. Mus., 6061; Gilkerson’s
Ford, U. 8. Nat. Mus, 6072.
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LEPIDOSTROBUS Brongniart, 1828,

Prodrome, p. 87,

]JEpmdsTROBUS PRINCEPS Lix.
Pl LXII, Fig, h; Pl. LXIII, Figs. 1, 2; PL LXIV, Fig. .

1866. Lepidostrobus princeps Lesquerenx, Rept. Geol. Surv. Illinois, vol. ii, p. 455,
pl. xlv, figs. 1-4.
1880. Lepidostrobus princeps Lesquerenx, Coal Flora, vol. ii, p. 434,

Cones linear, 40 cm, or more in length, 6 to 8 em. in width, narrowed
slightly toward the base, somewhat abruptly contracted at the top to a
slightly acuminate apex; axis rugose, 12 to 15 mm. in width, with fusiform
areolations 5 to 7 mm. long and about 1.75 mm. wide, the central scar
being about .75 mm, in diameter; sporangiophores usually nearly at a right
angle, sometimes slightly reflexed, bui often, especially in the upper part
of the cone, oblique, narrow, slightly concavely cuneate, nearly 20 mm.
long, 5 to 7 mm. wide at the distal end, with a clear though not very
prominent central strand; braets usually nearly erect, though often slightly
open, generally arching outward a little, slender, 4 to 5 em. long, 6 to 9 mm.
wide at the base, tapering to a long, slender acuminate point, the sides
being slightly concave, especially near the base; median nerve broad near
the base though not conspicuous, marked on the ventral surface by a low-
rounded ridge on either side of a flat, very slightly depressed zone, or
forming a broad, low keel on the dorsal surface, tapering and very slender
toward the apex; sporangia and spores not definitely known.

Unfortunately the numerous specimens which I refer to the above
species are so compressed as to give little or no data as to the narure of the
sporangium or its contents. The sporangiophores show, when the eone is
broken along the axis, as is seen in PL LXIIL Fig. 1, little but a mass of
densely compressed strands and marginal laminze, which are often distorted
and apparvently somewhat macerated. Occasionally, but very sparsely,
both macrospores and microspores arve found among the bracts and between
the sporangiophores; but, in view of the readiness of these objects to lodge
in such recesses, one can not be certain that they were ever a part of the
cone, though the presence, now and then, of one close to the axis argues
for its origin near at hand.
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That these cones were very long is indicated by the fact that none of
the fragments show the full length, although T have been able to join
fra.gmel-}ts s0 as to construet segments over 40 em. in length without
inecluding both extremities. The base of the cone is slightly narrowed, then
abruptly rounded. The upper part tapers somewhat, then rounds very
obtusely to a relatively small, acuminate apex. The specimens before me
differ only by the slightly narrower and shorter bracts from a number of
specimens from Mazon Creek, Illinois, identified by Professor Lesquereux
as Lepidostrobus princeps.  The bracts in one specimen are, however, a little
longer in proportion to the width of the base than in the specimens from
Dugquoin, Ilineis, figured in the Coal Flora, while the whole width of our
cones, as well as those from Mazon Creek, is rather greater than that
indicated in the original figure.

It is quite uncertain as to what arboreal species Lepidostrobus princeps
was-joined. Were it not for the deseription by Lesquercux® of a quite
different cone as the fruit of Sigillaria camptotenia Wood (S. monostigma 1x.)
we might be justified in inquiring as to whether one was not the cone of the
other. In those cones from Mazon Creek, in which the bracts had been
removed from the slightly compressed sporangiophores, the serried ends of
the latter are more than a little suggestive of Lepidephloios.  Lepidostro-
bus princeps is very near to certain American material recorded as L.
Goldenbergii Schimp.® Tt differs, however, by the greater width of the cones,
the longer, more slender, acuminate bracts, and the narrower axis. L. pre-
longus Tix. has the bracts much smaller and narrower, while the cones are
more slender, though nearly as long. The bracts and sporangiophores of
L. latus are much more slender.

Localities.—Gilkerson’s Ford, U. 8. Nat. Mus.,, 6057, 6071; Hobhs’s
coal bank, U. 8. Nat. Mus., 6286.

LEPIDOSTROBUS 8p.

A small cone about 5 em. long and 18 mm. wide, having slender, taper-
ing, acute bracts, with fine distinet median nerves, comes from Pitcher's

| Rept. Geol. Sury. Illinois, vol. ii, 1866, p. 455, pl. x|v, figs. 1-4,

2 (loal Flora, vol. iii, 1¥84, p, 793,

3 Schimper, Traité, vol. ii, p. 61, pl. Ixi. Brongniart, Hist. vég. foss., vol, ii, pl. xxiv, fig. 6
(non pl. xxiii, figs. 4, 5).
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coal bank. Tt is too poorly preserved to show the arrangement of the parts
or admit of a satistactory identification by the superficial characters.
Locality.—Pitcher’s coal bank, U. S. Nat. Mus., 6196.

LEPIDOPHYLLUM Brongniart, 1828,

1822, Filicites sect. Glossopteris Brongniart, Mém. mus. hist. nat., vol. viii, p, 232,
1828, Lepidophyllum Brongniart, Prodrome, p. 87.

LEPIDOPHYLLUM JENNEYI 11, Sp.
Pl. LIX, Figs. 1-3; PL LXIII, Fig. 6.

1897, Lepidophyllum sp., D. White, Bull. Geol. Soe. Amer., vol. viii, pp. 298, 300,

Cones short, oval or slightly ovate, about 4 cm. in length and 2.5 em.
in width; seales oblong-laneeolate, 12 to 22 mm. long, 7 to 12 mm. wide,
expandeil in broad rounded awricles at the bases of the blades; blades ovate-
triangular, acute or acuminate, 7 to 12 mm. long, and nearly as wide ACross
the semiangular or rounded dilations or auricles at the point of union to
the sporangiophore, the dilation heing inclined slightly downward; midrib
slender, quite inconspicnous; texture rather thin; sporangiophore broadly
cuneate, 5 to 10 mm. in length or nearly as long as the blade, rather wide
at the base, the axis narrow and broadening rapidly near the top, the lateral
laminge rather lax, with nearly straight margins, and often more or less
infolded; sporangia oblong, rounded or round-cylindrical, with rather dense
walls.

The small scales deseribed above are quite abundant in the shales from
Henry County. The essential, and at the same time striking, characters
are the nearly equal length of the blade and the sporangiophore and the
conspicuous, often auriculate, dilations at the base of the blade, whiech is
ovate-triangular. These characters clearly distinguish the species from
Lepidophylhwm hastatum Lx. or L. ovatifolivm 1x., whose blade is similar
except for the absence of the basal dilation, or from L. brevifolium L.,
which, as seen in pl. Ixix, fig. 33, of the Coal Flora, or my report on the
plants from the MeAlester coal field," has a long but narrow sporangiophore,
while the blade is shorter. The general aspect of the bracts is fairly well
seen in P1. LIX| Figs. 16, 2, and Pl LXIII, Fig. 6.

'19th Ann. Rept. 11, 8. Geol. Surv., pt. 3, 18499, - 529, pl. Ixviii, figs. 15-18,
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The larger portion of a cone about which a number of bracts are seat-
tered is illustrated in Fig. 1a, PL LIX. The contraction at the base indicates
that we have nearly the full length of the strobile, which may be immature,
the bracts near the top being small and short, while those near the base of
the specimen show blades having all the characters of those described above.
Although the details of the interior of the cone are totally obseured by the
mass of compressed sporocysts and sporangiophores through which the
spores are at a few points dimly expressed, the diameter of the cone is such
as to require sporangiophores of the length seen in the detached bracts; and
there is hardly room for doubt that we have before us the cone or Lepido-
strobus of Lepidophyllwn Jenneyi, the upper small and immature bracts still
adhering to the axis. While the contraction toward the base, especially
noticeable on the right, suggests an oval or ovate form for the cone, this
individual specimen does not warrant definite conclusions on that point.

In Fig. 2, PL LIX, an illustration is given of one of two specimens
in which the margins of the sporangiophores appear to be completely folded
over imward.

In the same shales ave found a number of partially compressed sub-
eylindrical, rounded sporangia whose size and mode of occurrence indicate
fheir origin in cones of the type illustrated. These sporangia, which may
be designated as Lepidocystis Jenneyi, appear distinet from any other that
I recollect having seen. An example is shown in Fig. 3, Pl_. LIX. The
sporangium wall appears rather thick and shining, the impression of the
contents being very obsecure. From the surface of the flattened cone, how-
ever, it appears that some at least of the Lepidocysts contain rather small
macrospores, The characters of the surface of the spores are too obscure
for description. :

To the distinetions between Lepidophyllum Jenneyi and the most nearly
related species, L. ovatifolium Lx., already indicated, may be added the
generally shorter and more obtuse blades, as well as the shorter sporangio-
phores of the latter. The frequency of Lepidophyllwm Jenneyi at Owen’s
coal bauk, a locality at which Lepidodendron Brittsii is abundant, suggests
a possible specific identity between those two types.

Localitiecs.—Owen’s coal bank, U. 8. Nat. Mus., 6054, 6079, 6080,
Pitcher's coal bank, U. S. Nat. Mus., 6078.
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LEPIDOPHYLLUM MISSOTRIENSE 1. sp.

Pl LVIII, Fig. 2; Pl LX, Figs. 1-3; PL LXI, Figs. la-b; Pl. LXII, Figs. a. b, ¢, d. ¢;
Pl. LXITI, Figs. 3, 8a.

Cones large, probably oblong or oval; bracts very large, 11 to 13
em. long, 17 to 25 mm. wide above the middle; blades rather thick, very
finely striated, oblong-lanceolate, broadest generally near the top of the
middle third of the length, acuminately prolonged at the apex, slightly
contracted 5 to 8 mm. above the base which is dilated or auriculate
at the point of union, at a very open angle, to the sporangiophores ; spo-
rangiophores 28 to 26 mm. long, nearly as wide as the lower part of the
blade, triangular, thick, very narrow at the base, and glossv, the sides of
the axis strongly concave toward the top, nearly straight at the base, the
lateral margins generally- nearly straight or slightly concave up to the base
of the lateral projection or auricle; midrih 2 mm. wide at the base, strong,
- passing distinet into the apex, bordered on either side on the ventral sur-
face by a rounded furrow, or two rather close parallel lines, the surface of
the blade being marked by fine parallel, longitudinal, rather faint lines, 15
to 18 of which fall within a millimeter ; sporvangia, or Lepidocystes, 18 tc
25 mm. long, 8 to 12 mm. wide, rather narrower at the base, with truncate-
rounded ends, consisting of a thin-walled sack, smooth and shining, gran-
ular under the lens, hreaking longitudinally, and usually seen spread in
a trapezoidal form averaging about 2 cm. in length, 18 mm. in width at
one end, 15 mm. at the other, the corners rounded and often slightly rup-
tured ; macrospores (Triletes) apparently round, a little more than 1 mm. in
diameter, and marked by a prominent trivadiate keel, the surface of the
spore wall being dull and smooth.

This species, abundant at Gilkerson’s Ford, presents some variation in
the width of the blade, Fig. 4, Pl LXII, representing the narrowest I have
seen, while Fig. 2, Pl. LVIII, shows a bract rather above the average in
width. In a few specimens the mueronate apex is slightly prolonged. In
general, however, great uniformity prevails in both the size and the form of
the bracts, as well as in the pronounced dilation or auriculation at the point
of union of the blade with the sporangiophore. The broadest portion of
the blade is always above the middle, sometimes considerably above it.
The surface of the bract appears polished, even under a weak lens, though
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it is really very finely lineate, the longitudinal lines or rows of cells num-
bering about seventeen within the millimeter. In one specimen the braet is
shown in profile to be at a right angle to the sporangiophore.

On one of the slabs lately sent by Dr. Britts are what appear to he
three cone fragments, shown in Fig. 1, PL. LX.  The largest, illustrated in
the upper part of Fig. 1, is somewhat remarkable for its size and is inter-
esting as showing the aspect of the imbricated “bracts in sifu. None of the
fragments show either the base or the tip of the cones, all of them repre-
senting segments that fail to show even the entive width of the organ.
From these fragments we may infer that the cones were very broad. The
photograph shows a strong general similarity to the fragments illustrated
by Goldenberg,' Von Roehl,® or Lesquereux.”

As was stated in my remarks under this genus, T am disposed to follow
Goldenberg in regarding these very large Lepidophylla and their cones,
Lepidostrobus, as pertaining to the genus Lepidophloios. If such is the toue
velation, Lepidophyllum ( Lepidostrobus) missouriense most prohably represents
the fructification of Lepidophloios Van Ingeni. In the most intimate asso-
ciation with these bracts are numerous sporangia, or Lepidocysts, most of
which are broken and spread out in smooth black trapezoidal forms. about
20 to 25 mm. long, and having a width of about 12 mm. at one end and 18
mm. at the other end, the corners being slightly rounded and the margins
of the ends occasionally ruptured. Examples of these collapsed vacant or
displayed sporangia are seen in Pl L.XI, Fig. 2, or Pl. LXII, Fig. b, while
the unruptured, somewhat compressed sporangia with their macrospores are
illustrated in PL LXTI, Figs ¢ and . These sporocysts are perhaps
specifically indistinguishable from examples of Lepidocystis fraxiniformis
(Goepp.) Lx,, from Cannelton, Pennsylvania. The latter are found in place
on the bracts of Lepidophyllum Mansfieldi 1.x. Tt is probable, however, that
the spore sacs of several of the large species of Lepidophylla are not dis-
tinguishable by superficial macroscopic characters.

In L. missouriense the macrospores, shown enlarged in IMigs. 3 and 34,
Pl. LXIII, are perhaps a little over 1 mm. in diameter when uncompressed.
They appear minutely granular under a strong lens. The triradiate crests,

1¥]. Foss. Sarap., vol. i, pl. iii, figs. 13a, 130,
‘Toss, Fl. Bteink, Westphalens, pl. xiii, figs. la, 10.
3 (oal Flora, pl. 1xviii, fig. 1 (copied from Vou Roehl, op. cit., lig. 1a).
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characteristic of the Trilefes of Reinsch and Kidston, ave sharp and promi-
nent, extending across one side of the flattened spore.

The scales which T have described under the above name represent a
larger type, I believe, than any heretofore illustrated. Among the Old
World species it is comparable to Lepidophyllum majus Brongn.! It appears,
however, to differ specifically from the latter by the broader apex of the
sporangiophore, the promimently dilated or auriculate base of the blade,
the proportionately very much greater expansion of the upper half of the
bract, and the contracted, acuminate apex.  Lepidophyllum awriculatum Lx,
which is not well known, has a blade that tapers gradually from the middle
upward. The same difference exists in L. acuminatum, which has a propor-
tionately much larger sporangiophore. Finally, L. Mansfieldi, to which both
the blades and the sporocysts of our species bear the closest resemblance,
and which is undoubtedly its nearest relation, has the aurieles much less
developed at the base of the blade, while the latter is broader in proportion
above the base, and is almost invariably transversely wrinkled in the lower
half; as though thicker and very much arched.

Localities—Most abundant at Gilkerson’s Ford, U. 8. Nat. Mus,, 6060,
6062, 6065, 6066, 6072, 6081; Pitcher’s coal mine, 1. S. Nat. Mus., 6058;
Owen’s coal mine, U. 8. Nat. Mus., 6059?. The large cone fragment, loaned
to the United States National Museum by Dr. J. IL. Britts, is from Pitcher'’s
coal mine,

OMPHALOPHLOIOS D. White, 1598,

Bull. Geol. Soe. Amer,, vol ix, p. 336,
OMPHALOPHLOLOS CYULOSTIGMA (Lx,) D, W,
Pl. LXV; PL LXVI, Figs, 1-5; P1. LXVII, Figs. 1, 2; Pl. LXVIII, Figs. 1, 2.
1870, An Lepidodendron mammillatum Lesquerenx, Rept. Geol. Surv. Illinois, vol. iv,
p. 452, pl. xxv, fig, 1¢ )
1879. Lepidodendron cyclostigma Lesquereux, Coal Flora, Atlas, p. 11, pl. Ixii, fig. 5;
text, vol. ii (1880), p. 394. '
1898. Omphalophloios eyclostigma (Lix.) D. White, Bull. Geol. Soc. Amer., vol. ix, pp.
329-342, pls. xx-xxiii.
Stems or frunks of considerable size, the larger ones covered by more
or less clearly defined Lepidodendroid bolsters; bolsters contiguous, some-
times partially obscure, especially in the young or badly compressed branches,

! Prodrome, 1828, p. 87, Geinitz, Verst, Steink. Sachsen, 1855, p. 37, pl. ii, fig. 5.
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rhomboidal and acute, laterally rounded, or squarrose-rhomboidal, or often
redueed and truncated by compression, somewhat prominent, rounded, with-
out caudaz or corrugation, marked near the apex by a punctate mammilla,
and surmounted over or at a little distance above the middle by a large,
interior, more or less roundish or ovate-triangular, slightly concave, prom-
inent boss, at the lower verge of which is situated a transverse cicatrix,
pl'ﬂbﬂbl}-’ the leaf scar:; central boss of the partially decorticated stem
usually conspicuous, often appearing as an oval, slightly concave elevation,
frequently traversed by two somewhat indefinite vertical low ridges, and
marked between the latter by a minute central trace; or, in the impressions,
often appearing as convex and roundish or narrowed in either direction by
the partial infolding of the surrounding tissue of the bolster in the course
of compression; foliar cicatrices situated at or a little below the middle of
the bolster and on the lower border of the large boss or cushion, nearly one-
half the width of the bolster, of very little altitude, slightly raised, angular
or :_-;lig'ht.ly crescentic, the sides slightly inclined upward, subangular or
broadly crescentic above, or flatly deltoidal in the center, the lateral angles
being continued for a distance as diminishing ridges, which are either straight
and {-'anishing' short of the margin or curving upward and blending with
the base of the large central boss, within which, eclose above the foliar
cicatrix, lies a smaller oval or slightly ovate hoss containidg an _inferior
depression and punctiform trace; oval boss situated upon the large boss
close within the ventral curve of the leaf secar, the longer, vertical axis
being nearly one-half the altitude of the concave field of the larger boss,
the horizontal diameter nearly two-thirds as long as the vertical, the lower
end generally obsecure, nearly or quite tangent to the leaf cicatrix and
either partly or wholly inclosing a minute punetiform mammilla, which
appears nearly contiguous to the foliar cicatrix and may be a part thereof;
interior of the oval boss ocenpied by an oval depression, sometimes obscure,
usually clearly defined, about .5 mm. within the outer border of the oval
boss, the interval being a flat oval zoue, the upper and deeper end of the
depression containing a minute umbilicate mammilla; vascular trace of
the leaf well developed, the lateral traces being obscure; basal appendages
either absent or very obscure.

The extensive collections from the Des Moines series of Missouri, sent
during the last few years to the United States National Museum or the
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United States Geological Survey, contain a series of specimens which throw
much light on the unique and somewhat problematic species described by
Professor Lesquereux as Lepidodendron cyclostigma.

Pitcher’s coal mine, in Henry County, the source of most of the new
material, seems, as indicated both by the associated species and by the
matrix, to have been the source of the types of the original species, now
Nos. 5501 and 5502 of the Lacoe collection in the National Museum. In
any event itis certain, as is shown by the records and labels, that the fossils
deseribed by Lesquereux came from the same vicinity. The species has
not been found elsewhere.

Since the recently acquired material includes examples exhibiting many
new characters and features, whose interpretation is subject to differences
of opinion, as well as a remarkable variation in the forms of cortical impres-
sion, the descriptions of the important specimens will he repeated in order to
present all the available evidence as to the organs or appendages of the tree
and its systematic position. It is unfortunate that in this, as well as in most
other peculiarly American types of Carboniferous plants; no material is at
hand to show the internal organization of the tree, which is represented only
by somewhat flattened casts of trunks and branches, or by cortical impres-
sions revealing only superficial details.

The bolsters of these compressed trunks are, as was stated by Lesque-
reux, variable in form as well as size. Illustrations of these varying forms,
which sometimes suggest the Lepidodendron clypeatum of Lesquereux,? are
seen in PL LXYV and Pl LXVI, Figs. 1, 2; also PL LXVII, Fig. 2. The
fragmental impression, a portion of which is seen in the first plate, is 31
em. in length and 13 cm. in width, the entive breadth of the trunk being:
unknown. Tt is probable, however, that some of the trunks of this species
grew to a considerable diameter. The figured fragment shows the impres-
sion or mold, over most of which the outer very thin cortex or epidermis still
adheres.  Nevertheless, that phase in which the bolsters are represented at
their longest and in their more distinetly Lepidodendroid aspect is well seen,
the fine separative lines of the rhomboidal, acute holsters being clear, while
the general features of the subtriangular or somewhat circular central convex
areas, which, as we shall see, represent large, compressed, roundish bosses,

' Coal Flora, vol. ii, 1880, p. 394, pl, 1xii, fig. 5.
*Geol. Pennsylvania, vol. ii,2, p. 875, pl. xv, fig. 55 pl.xvi, fig. 7. Coal Flora,vol. ii,p. 380, pl. Ixiv,fig. 16.
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are in agreement with the original figured by Lesquereux! It will be
observed that the bolsters are low, rounded, and destitute of keel or caudal
ornamentation, either above or below the scar; that the central convex area
as compressed varies from round to more or less distinetly triangular, and
that the boundary of the latter is often a sharp, clear furrow, from the lat-
eral angles of which short, quickly vanishing lines pass outward toward the
curved bolster margin, which they fail to reach. Other compressed speci-
mens, mostly impressions, to which reference will be made, show the great
variability in the aspeet of these central areas. The photograph of the
example under consideration fails to show a punctiform mammilla situated
near the center of the convex area or but a very little nearer the lower
border. This, which we may temporarily designate as the central trace, is
visible to the unaided eye, as are also, in a few instances, two rather indefi-
nite, rounded, low, vertical grooves, crossing the central area, one on either
side of the central trace. The figure of this specimen is so placed on the
plate that the central, obscurely subtriangular area comes generally at a
little above the middle. Thus the transverse side, which is seen in many
eases either to be creseentic or to contain a very obtuse angle, is made to
constitute the base. This arrangement, which seems to conform with that
of Fig. 1, PL LXVTL is made largely for the sake of preserving the mor-
phologic similarity of the bolsters of this tree with those of the conventional
type of Lepidodendron, as represented, for example, in L. clypeatum. 1 con-
fess, however, a lack of assurance as to the actual attitude of some of the
stems. I have attempted to make them conform in position to other better-
preserved fragments, the orientation of which will be discussed farther on.

Passing now to the originals, described by Lesquerenx, we find that
the figure given in the Coal Ilora represents a small portion of an irregular
tfragment 27 em. in length and 15 em. in width. In this fragment, which,
like the one deseribed above, is a mold or impression, the Lepidodendroid
form of the bolsters is elear. In a portion of the slab one end, presumahbly
the lower, of the bolsters is slightly truncated by pressure in fossilization,
The convex central areas or compressed central bosses are mostly ovate-
triangular or ovate, as is shown in the original figure, though many are
round and some are transversely oval. The lateral angles, as well as the
short, vanishing, lateral furrows, are distinctly indicated in most cases,

! Coal Flora, Atlas, pl. Ixii, fig. 5. No. 5501 of the Lacoe collection, U. 8, Nat, Mus.
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while generally the central trace in the roundish area is more or less clearly
shown. This is also true where the outermost cortical tissue still adheres
to the matrix, even in the area represented by the shaded portion in the
original figure.

Another of the types deseribed by Lesquereux is a small slab, No.
5902 of the Lacoe collection, representing, like the other, a mold or
impression of the stem. In a portion of this fragment, too, we have
bolsters and inside areas like those in the originally figured type, No.
5501.  But here we have also a variety of distortions, due to pressure,
in which the central areas or compressed bosses often appear more than
twice as wide as long, while in some cases they are partially covered on
all sides by the infolded lateral areas about the flattened bosses. It may
be noted in passing that the central areas in this fragment, photographed
in PL. LXVI, Fig. 1, are much broader in proportion to their altitude when
the bolsters themselves are correspondingly dilated. In addition to these
features, this specimen shows not only the central traces, but also, in a few
cases, the obseure vertical furrows, which in several instances seem to unite
below the upper margin of the central areas in a loop or long horseshoe,
between the sides of which are the central traces. This character, as well
as certain other more obscure details, will be considered in the description
of the surface of the lately collected stems,

Another incomplete slab about 25 em. wide, showing the mold or
external impression of the stem, is partially illustrated in PI. LXVI, Fig. 2.
In this specimen, chosen hecause it represents the more elongated bolsters
with the central convex areas slightly displaced, we find in mauny of the
latter the two vertical grooves, about 2 mm, apart, passing across the
compressed boss and forming, as in the specimen just described, a loop or
elongated horseshoe, within which the vascular trace is seen in all cases to
lie.  Oceasionally a second trace is observed at the apparently open end of
the horseshoe. The same interior charactors are seen in Mus. Reg. 6030,
another impression of a fragment with short, squarish bolsters, illustrated in
Pl LVIII, Fig. 2.

The specimens described above are all i mpressions or molds of stems,
in some of which the epidermis may have been wanting. We will now
proceed to the consideration of several segments of stems on which the
cortex is still preserved. The first of these, Mus. Reg. 6029, is a flattened
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branch, nearly the full width of which is seen in Pl LXVII, Fig. 2. Here
we see again a fype of foreshortened, truncated bolster, comparable in form
to that of Lepidodendron clypeatwm Lix.  Within the bolsters we have a very
obtuse-angled prominence occupying a position at the base of the large
boss. This transverse or flatly deltoid scar may be regarded as represent-
ing the horizontal side of the oval-triangular central area in the specimens
previously noted. Within this angle, the thickened walls of which are
suggestive of the leat scar, we see the horseshoe-shaped loop, including one
or two small ecicatrices. Indications of the more orbicular or prominent
development of the large boss ave seen on the cortex on the left or in the
partially decorticated arca on the lower right.

A better understanding of thig fragment, which has been removed from
the left branch of the trunk illustrated in PL LXVII, Fig. 1, may, however,
be reached by an inspection of the opposite side of the same specimen, which
is shown enlarged to twice the natural proportions in PL LXVILIL, Fig. 1. The
conditions seen on the surface of the cortex of this specimen are as follows:
Within a broad, diagonally truncated bolster, suggestive of those of certain
Lepidodendra, we have. as before, near the middle, a prominence in the
form of a very obtuse angle, opening upward.! The protruding walls of
this angle rige slightly and increase in thickness in approaching the center,
where they in some instances form a very low deltoid avea. The periphery
of this transverse area exhibits for a distance of from 175 to 2.5 mm,
on either side of the center a rugose surface of carbonaceous matter, sur-
rounded apparently by a line of separation. The area inclosed by this
fractured carbonaceous vim can hardly be anything else than the leaf cicatrix.
And T may add in this connection that none of the other specimens on
which the outer tissue is preserved seem to show any other definite evidence
of fracture or separation on the surface of the bolsters. From the lateral
angles of these leaf scars, which are often slightly erescentie, pass narrow,
vanishing ridges, which may lie in the same direction as the corresponding
side of the cicatrix “angle,” or they may eurve somewhat upward before
vanishing in the border of the large boss which they help to define. The
vanishing ridges and crescentic prolongations probably play an important

! The orientation of the figure is hased on the place of the fragment in the dichotomous trunk,
Pl. LXVIIL, Fig. 1. The interpretation of this prominence as leaf scar, though somewhat tentative,
preserves the Lepidodendroid analogy in the bolsters.
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part in preserving the roundish, distinet outline of the hoss seen in the
impressious earlier described. It must be remembered that on the cortex
of the stems the interior surface of the large bosses is slightly concave, A
resemblance to the impressions is seen in several of the bolsters in the abraded
and partly decorticated portion on the right in the figure. There is, how-
ever, when the entire cortex is preserved, no line of displacement or break
in the continuity of the epidermis beyond the leaf scar along this large sub-
circular or subtriangular boss that, in my judgment, can he construed as
IIli'Ll'king' tll@ Sep&l"r.lr-iﬂn Of H-‘ﬂ}' a‘Lp])em[age or Qreran,

Proceeding to the observation of the characters above and within the
angle of the leaf scar, we note, as seen in the photographic enlargement,
Pl. LXVIII, Fig. 1, an oval or slightly ovate area, the vertical diameter of
which is abouat 2.5 mm., the transverse diameter being about 1.75 mm. The
surface of this oval area.is slightly raised as a boss above the eoncave sur-
face within the large convex, rounded boss, and is bordered in many cases by a
very narrow, low, and sometimes obscure rim, or by a narrow adjacent fur-
row. One or both of these conditions are possibly merely the result of pres-
sure on the surface of the smaller, oval boss, since there is oceasionally seen
hardly more than the sharply defined change of level in passing across its
margin down to the large bogs. 1 am inelined, however, to regard the nar-
row bordering rim, which is generally present, as normal. The lower end of
this oval rim appears to become nearly contiguous to if not actually united
with the leaf scar; and at the lowest point it seems, in a few bolsters, to die
out below, and partly inclosing, a small punetiform mammilla, which, in one
instance, it appears to completely inclose, It i possible that this mammilla,
which is in many cases discernible, should be regarded as belonging to the
vascular trace of the leaf; but in the specimens before me it seems to be
distinet from the leaf, if not, in fact, separated therefrom by a continuation
of the oval rim.  Within the oval boss Just described is a small concave
oval area, which is sometimes obscure in the lower part.  This depression,
the margin of which is nearly parallel to the outer horder of the oval boss,
the distance between being but little more than .5 mm., is deepest near the
upper end, where it swrounds a minute bordered pit or umbilicate trace.
The latter is the “trace” observed in the central area of the impressions and
decorticated stems first described. The frue vascular trace of the leaf is
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frequently defined in the earbon at the margin of the ovate-triangular, con-
cave areas, representing the compressed large bosses in those specimens.

It remains also to note a minute mammilla, sometimes slightly depressed,
occasionally seen alittle above the upper margin of the large boss.  This trace
lies within a loop of the low, round, vertical ridges sometimes crossing the
large boss.  Though these ridges are sometimes clear in the molds or impres-
sions, appearing as grooves or furrows, they are usually rather obscure on
the surface of the cortex, and may be entirely subcortical.

Concerning the cicatricial traces within the leaf sear itself little can
yvet be said. What appears to be a vascular trace is observable in many
instances. Also certain obscure depressions in the bolster, which oceupy
the position of the respiratory appendages at the base of the leaf, seem to
be present; but T am far from certain that these appearances may notreally
be due to aceident or other causes. -

In the slab, Mus. Reg. 5636, photographed in Pl LXVII, Fig. 1, we
have a large forked segment showing on the left the full width of the
hranch, the cast of the lower portion of which is still in place. The upper
part or impression is the mold or counterpart of the fragment, Pl LXVIIT,
Fig. 2, just discussed. The similavity of the preservation on the lower left
to that found in the lower right on the same slab is at once apparvent. The
middle portion of the branch on the right presents, however, the same char-
acters as the lower portion of the other branch. In faet, we have at once
on this specimen impressions of the large central convex boss of the type
originally described as Lepidodendron eyclostigima, the quadrangular com-
pressed bolsters, and the flattened bosses, showing distinetly the details noted
on the surface of the preserved stem. T am not absolutely certain whether
in this slab we have a dichotomizing stem or trunk, or whether possibly two
trunks ave superimposed. The facts that the bolsters below are in aceord-
ance as to divection, that those on the right of the angle change the direc-
tion of curve, as is natural at a dichotomy, and that I find no intercalated
or separative zone or material, save nwmerous plications of the cortical
tissues, make it seem most probable that the two branches are in actual
union. Such plications are usnally found in the angle of compressed
Lepidodendroid stems, and they are especially to he looked for in those in
which the cortical tissues are evidently spongy and therefore subject to
displacement under pressure.

MON XXXVII—I15
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The above notes cover the essential details of the species, so far as [
can discern them, in the compressed specimens before me. But mention
should be made of a number of other peculiarities in this singular as well
as problematic tree.

To illustrate one of these I have partially represented in PL LXVI,
Fig. 3, an impression or a mold to which the epidermis adheres, The mar-
gins of the outer boss appear to ecome nearly in contact with the margins of
the bolsters in the upper part, although the latter can easily be traced to their
apex, then eurving inward and slightly downward, while hec :oming obseure,
to meet the oval boss a little below its apex, thus producing a somewhat
cordate effect. This aspect of the bolster and hosses is surprisingly like that
figured as the type of Lepidophloios obeordatus by Professor Lesquereux.!
It is possible that both are referable to the same species. The oval hosses,
as well as the central mammillwe, are very clear in this specimen,

Another fragment, a part of which is photographed in P1. LXVI, Fj ig.
shows but a faint and fragmentary trace of the bolsters here and dn,r
The surface is nearly flat, the larger hosses being nearly obliterated, only
the leaf angle and the oval bosses being left in slight relief.  Both the inner
and the outer borders of the oval boss are defined, as is imperfectly seen in
the photograph. This stem, the epidermis of which is in part preserved, is
further ornamented by several large, shallow pits of two sorts. The larger
ones, in the lower portion of the specimen, are nearly circular, and ne: arly
equal in size the larger hosses of the other specimens. The details of their
mteriors are obscure.  They show, however, traces of the two low, rounded,
vertical ridges passing across them, with a central oval trace. These shallow,
rounded pits, which are possibly caused by collapse of the large bosses,
may conform with the convex areas in the bolsters in the types studied by
Lesquereux, the vertical furrows and trace agreeing perhaps with the ridges
and trace in No. 5502 of the Lacoe collection. The other form of depression
seen in Fig. 4 is often elliptical, traversing vertically the obscurely indieated
and wrinkled outline of the large boss. These elliptical pits are evidently
coincident with the area and position of the vertical, rounded furrows seen
in the round pits on the same fragments. The leaf angle and oval boss are
wholly obseured. This elliptical or hovseshoe appearance of the vertical
ridges erossing the larger bosses, while never conspicuous in any of the

! Rept. Geol. Bury, Iliuois, vol. ii, 1866, p. 457, pl. x1i, fig. 1 {not fig. 2, 2a).
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gpecimens, is present and faintly visible in many of the bolsters of the frag-
ment, Fig. 5, PL. LXVL  Although but little wider than the oval boss, it is
much longer, extending in this case a little beyond the large boss and
ineluding as usual the upper punetiform trace near the truncated upper
margin of the bolster. In some rvespects the large, shallow depressions in
this specimen are perhaps analogous to the abnormal or strobiliferous scars
geen in some of the Sigillarice.

The difficult task of the interpretation of the details and of the aseription
to the structures of their appropriate functions is largely a matter of specu-
lation and hypothetical analogy. I shall attempt only to prove some of the
homologies between the trunk in hand and others of the Lepidodendroid
type, hoping that other paleobotanists more familiar with the Lycopodinee,
both living and fossil, will furnish more accurate and valuable correlations.

The type of cortex before us appears to be one characterized super-
ficially by rather strongly protuberant, noncarinate bolsters, exhibiting in
outline the general variations characteristic of the Lepidodendroid type.
These bolsters have large, roundish or ovate triangular bosses, on which are
placed the leaf scars and certain other structures. The large bosses were
probably highly prominent in the uncompressed stems, and were presum-
ably composed, like the other portions of the bolster, largely of soft tissue
that has proved very susceptible to distortion and variation under the con-
ditions of compression. Their prominence and lack of support well accounts
for their partial concealment beneath the folds of the adjacent portions of
the bolsters in the flattened impressions, as well as for their displacement
toward the sides of the bolsters in many cases. The degree of deforma-
tion of the bolsters in this trunk exceeds the greatest variations from
pressure I have seen in the bolsters of Lepidodendron Veltheimianum Sth. or
L. clypeatum Lix. Pressure in a direction probably nearly vertical to the large
boss evidently produced the rounded impressions deseribed and figured from
the originals by Lesquereux as Lepidodendron cyclostigmae.  From the lower
and more prominent part of the large flattened boss two nearly parallel
obscurely defined, broad, rounded, perhaps subcortical ridges pass upward
across the boss, and apparently a little beyond it, then apparently unite in
a horseshoe curve or rounded aungle. Within the apex of this loop, and
n.ppm*ently a short distance above the boss, is situated a rarely visible puneti-
form trace. I am unable to state whether this long, obseure, vertical loop
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is closed at the base to form an ellipse, though it slightly affects that appear-
ance in the pits figured in PL. LXVT, Fig. 4. It may proceed on either side
from the lateral wings of the leaf scar at the base of the bhoss. There is
nothing on the specimens before me to indicate an attachment of any
vegetative organ along its surface or maﬁ'gin.

Certain very important points as to the relations of the second, or oval,
boss to the leaf scar remain to be determined. At present it is not definitel y
ascertained whether the oval boss, which in a few instances appears to be
closed at the base and barely contiguous with the transversely angular or
deltoid cicatrice, which I have called the leaf scar, is actually distinet from
that “scar” or whether it is organieally connected therewith. The analogies
with the other Paleozoic Lycopodinec, especially some of the Sigillarioid
types, would, at first glance, lead us to inquire as to whether this oval boss
does not itself represent a part if not the whole of the foliar cicatrix. The
evidence in support of such a supposition lies largely in the presence of
the generally clear, narvow, very low, marginal vim of the boss and its

.naturally suggestive similarity to the form of the cicatrices in some of the
Bothrodendre.  Continuing the parallel with the Bothrodendroid or Sigilla-
rioid scar, it appears that in this case the trace at the upper end in the
central oval depression may be the vascular trace, while, by reversing the
position of the specimen, the punetiform trace, which now seems either close
within or partly between the vanishing ends of the lower curves of the
oval, might be correlated with the trace just above the foliar cicatrices in
Sigillaria and Botlrodendron.  On the other hand, in opposition to the above
hypothesis, the interior details of the oval, the basal angular or deltoid scar,
and the superior trace in the bolster, as well as the form of the bolster
itself, seem to be arraioned. The oval boss comprises an outer zone about
5 mm. in width inclosing an oval depression. I have found no traces within
the latter except the umbilicate trace generally near the upper end, and
this shows on the cortex as a minute pit bordered by a raised carbonaceous
rim. In the impressions this trace causes a minute projecting point. Next,
the slightly raised transverse cieatrix at the base of the oval boss and on the.
lower edge of the large hoss showing a surface of separation, appears to be
supplied with a vascular trace, and occupies the position of aleaf in the Lepi-
dodendroid bolster. There are in a few instances even slight, though quite
uncertain and perhaps worthless, signs of the subfoliar appendages. Much
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depends o the relation of the oval boss to the transverse scars, which 1 have
designated as leaf cicatrices, and these relations can perhaps be ascertained
only by the discovery of additional material.  On those bolsters the cortical
tissue of which appears hest preserved and intact the rim of the oval boss
would seem in some cases, as shown in the photograph, Pl LXVIIIL, Fig. 1, to
be nearly but not quite tangential to the transverse sear, the punetiform trace
being slightly within the outer oval boundary. In this matter the evidence
of other bolsters would, however, seem somewhat conflicting. It should he
remarked that in those bolsters in which the base of the oval is most clearly
defined the vertical diameter of the transverse, or leaf, scar seems consider-
ably foreshortened in the course of fossilization. It is quite possible that
better or uncompressed material will show a confluence of the oval rim with
the transverse scar, in which case the punctiform trace may represent some
expression or development of the vaseular strand of the leaf.

If it be found, as seems to be indicated in some instances, especially
where the protruding leaf scar is abraded, that the rim of the oval boss is
really in union by a narrow connection with what is here, perhaps errone-
ously, interpreted as the leaf scar, the conditions will be perhaps best
satisfied by assuming that the oval boss was the seat of some expansion or
unfamiliar structure on the ventral surface at the base of the leaf, of which
it would form a part. In such an arrangement the trace above the large
boss might be the homologue of the so-called “ligule™ scar, while the small
umbilicate trace in the central depression would constitute a new basis for
speculative analogy. However, while far from conclusive, the signs at
haud appear to point to a lack of such a union. In cither case, assuming
that I am not mistaken in treating the transverse basal scar as proper to
the leaf rather than as a mere fracture or abrasion, we would seem to have
a cortex marked by prominently bossed Lepidodendroid bolsters, in the
axils of whose leaves was situated either some organ or appendage attached
to the oval boss, or else, as appears more probable, an oval plaque in the
depression of which was a minute umbilicate trace, the purpose of whick is
unknown. In accordance with such an hypothesis the punetiform trace near
the upper edge of the main boss might be homologized with the upper append-
age trace or pit of the typical Lepidodendron, while the minute trace close
above the base of the leaf, if it proves to be distinet from the latter, may be
analogous to if not homologous with the so-called “ligular pit” in those stems.
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Whatever the interpretation offered, the superficial characters of these
stenus seem to be quite different from those of any of the existing Lycopo-
dineous genera. Consequently, in an earlier publication I proposed for
those trees with this type of embossed cortex the generic name Omphalo-
phivios.  The diagnosis of the genus, of which 0. eyclostigma is the type, is
postponed until the relations between the oval boss and the leaf eicatrix
are more clearly demonstrated.

A specimen which I regard as representing a decorticated or Knorria
state of this type strongly resembles the Kworria of Bothrodendron, to
which genus ours is perhaps most elosely allied.

Localities.

The originals deseribed by Lesquereux from Clinton, Henry
County, Missouri, are Noz. 5501 and 5502 of the Lacoe collection, U. S.
Nat. Mus. Later accessions are from Deepwater, U. 8. Nat. Mus., 6077%;
and from Pitcher’s coal mine, U. 8. Nat Mus.,, 5636, 6024, 6030. The
Knorria fragment, of doubtful identity, is from Gilkerson’s Ford.

SIGILLARIE .
SIGILLARIA Brongniart, 1822,

1820, Palmacites Sehlotheim, Pefrefactenk., p. 393 (pars).

1820, Lepidodendron Sternberg, Flora d. Vorw., vol. i, fase. 1, pp. 20, 25 (pais).
1820, Syringodendron Sternberg, Flova &. Vorw., vol. i, fase. 1, p. 23,

1822. Sigillaria Brongniart, Mém. mus. hist. nat., vol. viii, p. 209.

1822, (lathraria Brongniart, Mém. mus. hist. nat., vol. viii, p. 209,

1823, Rhytidolepis Sternberg, Flora d. Vorw,, vol. i, fase. 2, p. 36.

1826, Favularia Sternberg, Flora d. Vorw., vol. i, tentf., p. xiii.

1826, Catenaria Sternberg, Flora d. Vorw., vol. i, tent., p, xxv.

1841. Calamosyriny Petzholdt, De Balano et Calamos., p. 28, 4

1860. Asolanus H. C. Wood, Proc. Phila. Acad. Sci., vol. xii, p. 257,

1879, Psendosigillarie. Grand 'Eury, Fl, carb. Loire, p. 142.

1890, Sigillaria-Camplotwenia Grand "Eury, Géol. et pal. bassin honill. Gard, p. 262.

SUBSIGILLARI A,
SIGILLARIA (ASOLANUS) cAMPTOTENIA IT, C. Wood.

Pl. LXIX; PL LXX, Figs. 1, 3, 4,; PL LXI, Fig. 1g%; PL LXII, Fig. il;
Pl LXIV, Fig. e,

1857. An Sigillaria rimose Goldenberg, FL Saraep. Foss., vol, ii, p. 22, pl. vi, fig. 1
(2-49)9

1869, Sigillaria rimosa Gold., Von Roehl, Foss, FL Steink. Westphalens, p. 93, pl. xxx,
fig. 5.

1888. Sigillaria rimosa Gold., Schenk, Foss, Pfanzenreste, p. 82, fig. 41.
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Sigillaria rimosa Gold., Nathorst, Pal. T1. Arkt. Zone, p. 64, pl. xvi, figs. 9,10,

An Lepidodendron barbatum T, A, Roemer, Beitr. z. Kenntn. n-w. Harzgeb., pt.
iv, p. 196, pl, xxxi, fig, 127; Palwontographiea, vol. ix, p. 40, pl. viii, fig. 127

Asolanus camptotenia I, O, Wood, Proc. Phila. Acad. Nat. Sei,, vol, xii, p. 238,
pl. iv. fig. 1. '

Nigillaria camptotenia H. C. Wood, Trans. Amer. Phil. Soc., vol, xiii, p. 342,
pl. ix, fig, 3.

Sigillaria camptotania Wood, Zeiller, Fl. foss, bassin houill. V alenciennes,
Atlag, pl. Ixxxviii, figs. 4-6; text (1888), p. 588.

Sigillaria. monostigma Lesquerens, Rept. Geol, Surv. Illinois, vol. ii, p. 449,
pl. xlii, figs, 1-5.

Sigillaria monostigma Liesquerenx, Geol. Surv. Illinois, vol. iv, p. 446, pl. xxvi,
fig. 5.

Sigillaria monostigma Tesquereux, Coal Flora, Atlas, p. 15, pl Ixxiii, figs. 3-6;
text, vol. ii (1880}, p. 468; vol. iii, p. 793 (pars?).

Lepidodendron eruciatum Lesquercux, Rept. Geol. Surv. Illinois, vol. iv, p. 432,
pl. xxv, fig. 2.

Psendosigillaria monostigma (Lx.) Grand "Eury, Fl. carb. Loire, p. 144,

Psendosigillaria monostigma (Lix.) Grand "Eury, Géol, et pal. bassin houill, Gard,
pp. 173, 260, pl. ix, figs. 4, 5, 6.

Pseudosigillaric dimorpha Grand "Eury, Géol. et pal. bassin hounill. Gard, pl. ix,
figs. 7, 8.

Sigillaria-Camptotenia monostigma (Lix.) Grand ‘Tury, Géol. et pal. bassin
houill, Gard, p. 262, pl. ix, figs. 4-T.

Sigillaria Camptotenia gracilents Grand "Bury, Géol. et pal. Dassin honill. Gard,
p. 262, pl. ix, fig. 6 (pL. xxii, fig. 1%).

. Asolanus dimorpha (Grand ‘Eury) Potonié, Jahrb. k. Pr. geol. Landesanst., 1893,

P. 36,
FRUCTINIOATION,

. An Sigillariostrobus Lawrencianus Lesquereux, Uoal Flora, vol. iii, p. 7942

RooTs.

Sigillarioides stellaris Lesquerenx, Rept. Geol. SBurv, Illinois, vol. iv, p. 450,
pl. xxix, fig. 3. .

Stigmaria stellaris Lesquereux, Coal Flora, Atlas, p. 15, pl. 1xxiv, fig. 7 (fig. 51);
text, vol. ii (1880), p. 516.

Stigmaria ficoides Brongn, var. stellute Goepp., Lesquereux, Rept. Geol. Surv.
Indiana, vol. xiii, pt. 2, p. 96, pl. xix, fig, 4.

Stigmaria ficoides Brongn. var. stellata Goepp., Lesley, Dict. Foss. Pennsylvania,
vol. iii, p. 1074, text fig.

Trunks large, branching ravely if at all, noncostate; surface of the

cortex marked between the usually distant foliar cicatrices by rough, irregu-
Jar, ropelike strize or strands, especially distinet where the outer cuticle
has been removed, in relief or semirelief, nearly covering the intermediate

cortex, very coarse in the older trunks, somewhat meshed in irregular
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longitudinal areoles, flexuose, and coursing from either of the four sides
of every rhomboidal leaf scar toward the proximal side of the corresporid-
ing leat sear, so that the principal and most conspicuous strands radiate
from each leaf scar to the four nearest sears, the intermediate strands in the
rhomboidal areas thus formed tending toward parallelism with the border
that is nearest; toliar cicatrices borne on small bolsters, more or less distant,
usually quite distant, probably in vertical rows, though plainly affecting o
spiral arrangement, varying greatly in angle even in"the same segment,
transversely rhomboidal, with the lateral angles very acute and more or less
prolonged, varying in altitude, the margins more conecave in the vertically
broader scars, or nearly straight in the vertically narrow forms, rounded
below, often more or less distinetly emarginate at the upper edge, which is
bordered above by a narrow, smooth, somewhat crescentic zone nearly one-
half the altitude of the leaf sear, the convex, trunecate-rounded margin
upward, the wings or lateral angles tapering to the lateral angles of the
scar, the upper border indented by a V-shaped depression which reaches
nearly to the upper margin of the leaf scar and includes the supratoliar
punctiform trace; bolsters fusiform-triangular in a longitudinal sense, the
broader end, narrower than the superimposed leaf scar, being upward and
more prominent, while the lower end vanishes as an oblique section of a
eylinder at the level of the cortex; surface of the bolster below the leaf scar
and contiguous thereto bearing a thin, downward-rounded apronlike field,
the lower margin of which is nearly semicircular; vaseular trace small,
situated near to or a little above the middle of the leaf scar, punctiform or
slightly elongated horizontally ; lateral cicatricules a little distant on each
side, narrow, linear-crescentic, nearly meeting both above and below the
vascular trace, often having the appearance of, if not actually forming a
ring or slightly ohovate cicatricule, reaching nearly to the upper and lower
margins of the leaf scars; partially decorticated stems, showing the rough
striations less distinetly, substriate, and presenting only the somewhat linear-
triangular outlines of the bolsters, marked by the cicatricular ring, the leaf
scar and its superior and inferior fields being removed with the cuticle, or,
when further stripped, revealing a Kwnorria form, the blunt, slightly promi-
nent upper ends of the narrow, distant elevations corvesponding to the
vascular traces, while the mtermediate surface is minutely and irregularly
striated.



LYCOPODIALES—SUBSIGILLARIZE—ASOLANUS. 233

The peculiar type of Sigillaria described in 1860 by Dr. Wood as
Asolanus camptotenia and by Professor Lesquereux in 1866 as Sigillaria
monostigme is now one of the more familiar and most easily recognized
species in the Coal Measures of the United States. Therefore little need
be added by way either of description or of illustration to the material pub-
lished by the latter author in the Reports of the Geological Survey of
Ilinois and the Coal Flora.!

However, some additional details ascertained during the course of a
eritical examination of the leaf scars in the materials lately received, as well
as in the older collections in the United States National Museum, are worthy
of a brief consideration.

As generally seen, the fragments of Sigillaria camptotenia show well
enough the characters of the interfoliar cortical surface, but the leaf scars
are presented in the published figures in a variety of aspects, some of which
have been erroneously deseribed as superficial, owing to the relative delicacy
and consequent general absence of the tissue surmounting the narrow bolster
or cushion. Thus the lateral angles of the foliar sears which seem to be
most fragile are often first to be lost, leaving an apparently rounded, narrow
leaf scar against which the cortical striations abut, the latter appearing, in
fact, eontinuous over the surface originally covered by the leaf-scar angles.
Suggestions of this phase are seen in the photographs, Pl. LXIX and PL
LXX, Fig. 4. It is also well shown in Weiss’s fig. 25, pl iv, vol. ii, of the
“Sigilliarien,” though the striations in the cortex of the fragments illustrated
are hardly typical of the species. When still further decorticated or abraded
the leaf cushions often have the appearance shown in fig. 4 of pl, Ixxiii of
the Coal Flora. But in the best-preserved fragments we find the round,
narrowly obovate-triangular or obovate-fusiform bolster, which does not
even protrude so far as to become semicylindrical as it rises to the support

IThe general aspect of the decorticated and Knorrie stages is ceen in Rept. Geol. Surv. Tllinois,
vol. iv, 1870, pl. xxvi, fig. 53 op. cit,, vol, ii, 1860, pl. x1ii, fig. 4; Coal Flora, pl. lxxiii, figs. 5, 6, Pax-
tially decorticated fragments are illnstrated, Rept. Geol, Snry, Illinois, vol. iv, pl. Ixxiii, figs. 2, 53 Coal
Plora, pl. Ixxiii, figs. 8, 4, 5, . The same conditions as well as the sapracortieal aspects are figured
by Weiss, Bigillarien, vol. ii, 1893, pl. iv; and Grand *Eury, Géol. eb pal, bassin houill, Gard, pl
ix, figs. 4, 6, 7, and 8, ‘

The facies of the outer cortex is well represented hy Wood, Proc. Aead. Sei. Phila., vol, xii,
1860, pl. iv, fig. 1; Trans. Amer. Phil. Soe., vol. xiii, 1866, pl. ix, fig. 3. The form of the leaf scars is
seen in Lesquereux’s figures, Rept. Geol. Surv, linois, vol. ii, 1866, pl. x1ii, figs. 1, 3, and 5; Coal Flora,
pl. lxxiii, fig. 8, and in the figures cited under Zeiller in the above synonymy. The details of the
foliate sears illustrated by Weiss, op, cit.. pl. iv, are the most complete and satisfactory yet published.
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of the leaf, surmounted by (1) the leaf scar, the lateral angles of which
project sharply beyond the borders of the eushion; (2) a thin apron or
surplice-like area or shield which extends downward from the leaf scar,
and is more or less round or sometimes even nearly semieircular in its lower
outline. In some instances the boundary of this appears to correspond with
the impression of the bolster, as illustrated in fig. 3 of the second volume
of the Illinois reports. This area, which is dimly indicated in the partially
decorticated fragment, Fig. 4, Pl. LXX, and further in Fig. 3, is well
delineated by Weiss. In addition to this field the bolster supports another
narrow transverse field contiguous to the upper border of the leaf scar.
This vertically narrow field, which in its widest portion near the median line
is nearly one-half the altitude of the leaf scar, rounds on either side of the
middle to tapering acute lateral angles lying against the angles of the leaf
scar, which is but little wider horizontally. This superior field, the lower
border of which is the upper outline of the leaf scar, seems in a few cases to
have been misinterpreted and misfigured as a part of the foliar cicatrix, an
error easy to understand after a comparison of the photographs, Fig. 3 or
Fig. 1, PL. LXX. In Fig. 3, however, which represents a specimen on which
a portion of the epidermis is preserved, it is clearly seen. Here it is found
in most cases to be interrupted at the median line by a V-shaped depression,
which penectrates from the upper border nearly across the field to the leat
scar. In the angle or depression thus formed is situated the suprafoliar,
punctiform cicatrix or “ligular sear.” Inmany of the specimens this depres-
sion resembles a V-shaped ineision, but in reality the details of this field
agree with interesting precision with material illustrated by Weiss and
Sterzel.!

In most of the stems and impressions, especially those from which the
epidermis or a portion of the subjacent tissues have been removed, the
lateral cicatricules of the leaf scar present what appears to be a slightly
ovate or subannulate structure encireling and often obscuring the vascular
trace. In the figure above referred to, which represents most of the cuticle,
these cicatricules are linear-crescentic, and, while in one scar they appear to
unite above, they are distinetly separate at the base. The close serutiny of
others convinces me, however, that they are a little distant at the top also.
These details agree substantially with those illustrated in fig 28A on the

L. eit., pl.iv, figs. 22q, 25a.
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interesting plate published by Weiss. Some of our leaf scars show evi-
dence of ornamentation near the lower border between the lower ends of the
lateral traces, but it is too obscure for satisfactory description or delineation.

The homology of these extensively developed traces with the lateral
cicatrieules of the leaf sear in Lepidodendron ov Lepidophloios, which arve
regarded by Potonié as the cross sections of transpiration strands, leads us
to conclude that, if the hypothesis is not incorrect, the transpiration tissue
of Sigillaria camptotenia was extensively developed, oceupying a consider-
able portion of the interior of the leaf.

Another interesting feature in the species before us is the presence of
interfoliate scars similar to those of other species of Sigillaria, especially the
Tessellata and Favularia groups. The specimen (Fig. 3) from which the
details of the bolster and leaf scar described above are taken is a portion
of a slender stem or branch 46 cm. long and about 8 em. wide, flattened
and lenticular in seetion. Scattered somewhat irregularly on the lower 11
em. of this fragment are seen a number of rounded or oval pits, whicl,
when the epidermis is preserved, are found to he bordered by a smooth,
irregularly rounded zone containing a rather large central trace. These
scars are quite independent of the leaf scars, which are-complete and regu-
larly disposed in the phyllotaxy, though perhaps slightly dwarfed. It is
possible that they represent adventitious roots. But if seems more probable
that they are the homologues of the interfoliate scars supposed to represent
the cicatrices of the fallen strobili in other species of Sigillaria.

As yet neither the cones nor even the mode of branching of Sigillaria
camptotenia is definitely known. The cone deseribed by Lesquereux' as
Sigillariostrobus Lawrencianus and referred by him to the species in hand is
not in actual union with the cortex contignous to it in the fossil state.
While appearing to represent a true Sigillariostrobus, its specific reference
appears to be based solely on the circumstance of commingled fragments in
the material from Kansas.®

To Sigillaria camptotenia probably belongs the Lepidodendron cruciatum
described in 1870° from a single decorticated specimen with coarse, oblique

i Coal Flora, vol. iii, pp. 793, T94. i

2 The specimens now in the Lacoe collection in the United Stautes National Musenm arve, as Pro-
fessor Lesquereux pointed ont, loe. eit., p. 794, elearly congeneric if not specifically identical with the
cones earlier deseribed by him as Trochophyllum clavatem, Coal Flora, p. 65, pl. iii, fig. 21,

“ Rept. Geol, Sury. Tllino's, vol. iv, p. 432, pl. xxv, fig. 2,
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strize intersecting at the obscure scars.  Likewise the Sigillaria Grand ' Ewryi
of Lesquereus,' which was separated from S. camptotenia on account of the
close leaf scars and the smooth cortes, is perhaps of doubtful specific value.
The type specimen, which is comparable to fig. 8 (Pseudosigillaria dimorpha)
on pl. ix of Grand "Eury’s admirable work on the flora of the basin of Gard,
is certainly extremely closely related. The leaf scars are close and ohseure,
the cortex being partly removed or wholly wanting in portions of the frag-
ment. The fact that it is found at Cannelton, Pennsylvania, where S. camp-
totenia is present in great numbers, necessitates great caution in discussing
its specific individuality.

After examining all the material at my disposal I am convineed that
the roots or rhizomes deseribed as Sigillarivides stellaris® and later referred
by Lesquereux to Stigmaria® belong to the subterranean or subaqueous
portions of Sigillaria camptotenia.

Although Sigillaria camptotenia is now known in most of the coal fields
of Europe, there still remain some differences of opinion as to the identity
of Dr. Wood's tree with that described by Goldenberg as Sigillaria rimosa.
Thus, while Zeiller,* Grand "Eury,” and Weiss® express their assurance that
the two species are identical, in which view Potonié” and Kidston® concur,
Lesquerenx and Nathorst” have questioned the propriety of the union. It
is true that the quite distinet separation of the lateral cicatricules, which
constituted the principal difference, in the judgment of Professor Lesquereus,
between S, rimosa Gold. (non Sauv.) and S. monostigma Lx., have been ghown
to be due to error, since the cicatricules of the original type of fig. 1 on
pl. vi of the Flora Sarmpontana Fossilis has been shown by Weiss and
Nathorst, each of whom has refigured a part of the original, to agree, per-
haps idistinguishably, with those of specimens whose identity with our
species is indubitable. The extreme obliquity of the interfoliar cortical
strie in Groldenberg’s figure, which, as Nathorst points out, do not pass so

tCoal Flora, vol. iii, p. 795,

*Rept. eol. Surv. Illinois, vol. iv, 1870, p. 450, pl. xxix, fig. 3.

“Coal Flora, vol. ii, p. 516, pl. 1xxiv, fig. 7.

+F1, foss. bassin houill. Valencieunes, 1838, p. 5390.

"Géol. et paldont, bassin houill. Gard, 1890, p. 261,

ESigillarvien d. P’r, Steink, u, Rothl., pt. 2, 1803 (1804), 1. 6K,

“Jahrb. d. k. Pr, geol, Landesanst, u, Bergakad,, 1593 (1891), . 35,
fTraus, Roy. Soc. Edinb., vol. xxxvi, pt. 1, 1801, p. 16.

#Zur paliozoischen Ylera der Polarliinder, 1894, p, 64,
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divectly nor meet the four neighboring scars as in S. camptotenia, is hardly
less appavent in Weiss's or Nathorst's figures of portions of the type specimen.
The difference is still more marked in the small sketch given by Schenk.!
For my own part [ can say only that among several scores of specimens
from the Coal Measures of Missouri, Illinois, Ohio, and Pennsylvania, 1
have not seen any with strice arranged in this manner. This form, together
possibly with the phases illustrated by Weiss, op. eit., figs. 24 and 28,
appears to represent a variation tending toward the other Leiodermarice.
At least they are not typical of the American form, though their departure
therefrom may be less than varietal in importance. I regard fig. 2 of Gold-
enberg’s plate as quite different from the species in hand, as may also
be figs. 3 and 4 of the same plate. The Lepidodendron barbatum of
Roemer* seems to be near these, though it may be merely a fragment of
Sigillarie camptotenia in which the leaf scars ave abraded or partially
decorticated.

The reference of Graud 'Eury's Sigillaria camptotenia gracilenta to Dr.
Wood's species, made by Sterzel,® and more recently by Potonié,* in his
very interesting studies on the zone variations in Sigillaria, may be fully
substantiated by an examination of the American material, while phases,
such as that named Pseudosigillaria dimorpha on Grand "Eury’s plate,” are
well illustrated in the fine series from Cannelton, now a part of the Lacoe
¢ollection in the United States National Museun.

The discovery almost simultaneously by Weiss® and Zeiller” on the
trunks of Sigillaria Brardii Brongn. of both the typical form and arrange-
ment of the scars of that species and other distantly disposed scars referable
to S. spinulosa Germ. has since been supplemented by abundant evidence,
thus proving the impracticability of longer attempting to maintain the dis-
tinetion of Clathraria ov Cancellata and Leiodermaria.  Accordingly, most

1Die fossilen Pilanzenreste, 18388, p. 82, fig. 41.

¢ Beitr. z, geol, Kenntn. n.-w. Harzgebirges, p. 40, pl. viii, fig. 12.

“I, T, Sterzel, in Weiss: Sigillarien d, Prenss. Steinkohl. n. Rothl., pt. ii, p. 67, footnote.

i Die Wechsel-Zonen-Bildung der Sigillariaceen: Jahrb. d. k. Pr. geol. Landesanst. u. Bergakad,,
1803 (1844); p. 36.

5 Géol, et pal, bassin Louill. Gard, pl. ix, figs. 7,8, Fig, 7 is also cited in the text as Sig. campt,
nonostignd.

i Beobachtungen an Sigillarien von Wettin und Umgegend : Zeitsehr, . deutsch, geol. Gesell., vol.
x1i, 1889, p. 376.

7 8ur les variations de formes dn Sigillerie Brardit Brongniart: Bull. soe. géol. I'r., (3) vol. xvii,
p. 603, pl.xiv.
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paleobotanists are now agreed in treating the forms previously distributed
in the above sections as a single group or subgenus of Sigillariee. Thus
they were made by the late C. E. Weiss the subject of an elaborate and
admirable discussion, since completed with conseientious efficiency and
delicacy by Dr. Sterzel, under the title Die Subsigillarien.' This term for
the group was adopted by Potonié,* who for the Rhytidolepis, Tessellata, and
Favularia sections (or LRhytidolepis in the broadest sense) employs the group
name Fusigillarie. M. Grand "Kury, who at first ranged the species grouped
about Sigillaria camptotenio in a genus which he named Pseudosigillaria and
placed in the Lepidodendree,” has since restored them to the Sigillarie
under the comprehensive group term Sigillarie-camptotenice,* which cum-
bersome and inconvenient term he adopts, in the singular, for generic use,
employing for the type described by Wood the name Sigillaria-camptotenia
monostigma Lesq.  Potonié rightly points out the propriety of retaining for
Wood’s genus, amended, the original name Asolanus.

It is interesting to note that Nathorst® particularly remarks on the
characters in common between Sigillaria rimosa and Bothrodendron (Cyclo-
stigma ) Kiltorkense Haught. sp., which he regards as probably related, while
Weiss® includes in the Subsigillarie both the Cyclostigma (Bothrodendron ?)
Kiltorkense, and the genus Bothrodendron, the latter being enrolled as a sub-
genus of Sigillaricce. To the writer the group of species centered about
S. camptotenic Wood, S. corrugata Lx., or Bothrodendron, seems to stand on
the side of the Sigillarice that is neavest the Lepidodendree, hetween which
and the Sigillariee it helps to bridge the gap. [

Sigillaria camptotenie is distinguished from other species in the group
Subsigillariee by the concave lateral margins of the distant leaf scars, the
attenuated lateral angles, the very long, linear, crescentic, lateral cicatricules,
extending nearly the whole height of the sear and apparently forming an
oval or obovate ring, and especially by the ropy, meshed cortical striations
extending from each leaf scar to the four scars nearest thereto.

Localities—DPitcher’s coal mine, U. 8. Nat. Mus.,, 6064; Gilkerson's
Ford, U. 8. Nat. Mus., 6063.

' Die Sigillarien der Prenssischen Steinkohlen und Rothliegendengebiete, vol, iz Die Gruppe der
Bubsigillarien: Abh. d. k. Pr. geol. Landesanst., N. F., Hft. 2, Berlin, 1893, P, xvi, 255, Atlas, pl. i-xxviii.

% Lioe. ¢it., p. 24. S0p. eit., . 6.
*FL earh, Loire, 1877, p. 142. #Op. eit,, p. 60.

1Géol. et pal. bassin houill, Gard, 1890, p. 260.
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SIGILLARTA (ASOLANUS) SIGILLARIOIDES (Lx.).

PlL. LXX, Fig. 2

1879. Lepidophloios? sigillarioides Lesquereux, Coal Flora, Atlas, p. 13, pl Ixviii.
figs. 8, 8a.
1880. Lepidophloios sigillarioides Lesquereux, Coal Flora, vol. ii, p. 425

Trunks large, the epidermis finely longitudinally shagreened over the
traces of broad, low, frregular, diagonal or longitudinal, irregularly meshed,
strandlike, very obscure ridges of the corfex; bolsters usually distant,
apparently spirally arranged, small, very broadly obovate or obovate-
triangular, smooth, nearly covered by the leaf scar and two vertically
narrow fields, one superior and one inferior to the leaf scar; leaf scar on
the upper part of the small bolster, transversely rhomboidal, laterally acute,
the transverse diameter being greater than the width of the bolster, sub-
angular at the apex, slightly acute at the lower angle, the margins on either
side of the latter being distinetly concave; inferior field contiguous to the
lower borders of the leaf scar, equal or nearly equal to the latter in trans-
verse diameter, and having the lower margin rounded or nearly semicir-
cular; superior field very narrow vertically, extending nearly the whole
width of the scar, the middle portions of the sides mearly straight, the
medial angle rounded-truncate or even slightly emarginate, marked just
above the eenter by a minute punetiform trace; ve ageular cicatricule near or
a little above the middle of the foliar cicatrix, transverse, short; lateral
cicatricules linear-crescentic, arching outward, the upper ends close, near
the margin of the scar, the lower portions approaching nearly to the vaseular
trace; subeortical phases and cones unknown. »

While examining the specimens in the Lacoe collection in the Umted
States National Museum I was much interested at finding three specimens
from the vieinity of Clinton, Missouri, which had been identified by Pro-
fessor Lesquereux as Sigillaria fissa Lx. The inspection of one (No. 6660)
of these specimens revealed at once the general very close resemblance of
the parts connected with the leaf scar to the ecorresponding portions
of Sigillaria camptotenic Wood. But my attention was at once engaged
by the similarity of the impression of certain portions wof the cortex, in
which the bolsters were so flattened in the course of fossilization as to
partially cover the scars, to the structure figured in the Coal Flora from the
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type of Lepidophloios T sigillarioides Lx.! Later 1 received from Dr. Britts,
through whose unfailing courtesies I have had the opportunity to study
many of the paleobotanical types from the Missouri Cloal Measures, the
original type described and illustrated by Lesquereux. A comparison of
this type with the material labeled Sigillaria fissa, mentioned above, shows
at once not only that they all belong to the same species, but that the frag-
ments belong to the same individual, since No. 6660 is merely the adjoining
and contignous segment of stem fitting against the type partially illustrated
~as Lepidophloios sigillarioides.  The two fragments were either separated at
the time of collection or one was afterwards misplaced. Both of these frag-
ments, which may be freated as one, represent the impression of a trunk
12 em. or wore in width on the matrix. No. 6659, a portion of which is
shown in Pl LXX, Fig. 2, is a fragment of that portion of the flattened
stem itself which made the impression just deseribed, and when placed in
its original position it is found to lie across the line of fracture between No.
6660 and the type of the Lepidophloios, covering, in fact, a portion of both.
The intimate relationship of the species in hand to Sigilluria campto-
tenia is very obvious. The bolsters are distant and similar, though shorter
and proportionately wider in the material under consideration, there being
but little trace of the bolster below the inferior field. The outer sur-
face of the stem is finely shagreened, the longer axes being longitudinal.
There are even slight traces of an irregular, ropy striation comparable to
S. campltolenia, but the broad strands are low, when present, faint and
nearly vertical. As in the latter species, the leaf sears project beyond the
bolster, and are apparently epidermal in their connection; but the scar is
more angular above, and, especially, rather narrowly angular below, so
that the vertical diameter is proportionately much greater, the lower mar-
ging being much more convex. The superior and inferior fields are much
broader vertically in S. camptotenia. In S. sigillarioides the lateral cicatri-
cules are higher in the leaf scar, distinetly separate, and more arched,
Sigillarie fissa Lix., as deseribed and figured from the Southern Anthra-
cite field of Pennsylvania,® has the cortex marked in “narrow, undulate,
smooth lines,” its scars “ cordate,” emarginate, and its punectiform vaseular

! Coal Flora, Atlas, p. 13, pl. Ixviii, figs. 8 8a; text, vol.ii, p, 425,
*Lesquereux, Proc, Boston Soe. N. H., vol. vi, 1854, p. 426; Geol, Pennsylvauia, vol. ii, 2, 1858,
p. 871, pl. xiii, fig. 4.
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trace near the center of a triangular-obovate, raised placque, or possibly a
ring. The figure of the species is quite unsatisfactory, but we may infer
from its details that it represents a species belonging to the Subsigillaric,
It is, however, impossible to identify the character of the leaf sear, as given
in both the figure and the deseription of 8. fissa, with those seen in the
type of Lepidophloios sigillarioides. Henee, notwithstanding the unpleasant
features of the binomial, there seems, in compliance with the laws of nomen-
clature, no alternative to the preservation of the earlier specific appellation,
and the consequent designation of the species as Sigilluria sigillarioides.

Localitics—Near Clinton, Henry County, Missowi. The portion
figured by Lesquereux is in the collection of Dr. J. . Britts, of Clinton.
Fragments of the same specimen are Nos. 6659 and 6660 of the Lacoe
collection in the United States National Museum. Hobbs's coal mine,
U. 8. Nat. Mus., 6173.

BUSIGILLARIA.
BIGTLLARIA TESSELLATA (Steinl.) Brongn.

1818. Phytolithus tessellatus Steinhaner, Trans. Amer. Phil. Soe., vol. 1, p. 2058, pl. vii,
fig. 2.

1835. Phytolithus tessellatus Steinl., Holland, Hist. Descr. Foss. Fuel, p. 94, text fig. 5.

1820. An Palmacites variolatus Schlotheim, Petrefactenkunde, p. 395, pl. xv, fig. 3a, bY

1828, Sigillaria tessellata (Steinh.) Brongniart, Prodrome, p. 65.

1836. Sigillaria tessellata (Steinl.) Brongniart, Hist. vég, foss., vol. i, p. 436, pl. elxii,
figs. 1-4; pl. elvi, fig. 1.

1850. Sigillaria tessellata (Steinh.) Brongn., Mantell, Pict. AtL, p. 27, pl. v, fig. 8.

1855. Sigillaria tessellata {Steinh.) Brongn., Geinitz, Verst. Steinkohl. Sachsen, p. 44,
pl. v, figs. G-8.

1857, Sigillaria tessellata (Steinh.) Brongn., Goldenberg, Fl. Foss, Sarwey., vol. ii, p. 29,
figs. 14, 15. : -

1879, Sigillaria tessellata (Steinh,) Brongn., Schimper, Traité, vol. i, p. 8 (pars),
pl. Ixviii, fig. 2 (figs. 1,37). '

1875. Sigillaria tessellata (Steinh,) Brongn., W. H. Bailey, Tigs. Char. Brit. Foss.,
pl. xxxiv, figs. 5, bb.

1876. Nigillaria tessellata (Steinh.) Brongn., O. Feistmantel, Verst. bithm, Kollen-Abl.,
vol. iii, p. 7 (pl. i, figs. 1, 2%).

1878. Sigillaria tessellata (Steinh.) Broungn., Zeiller, Vég. foss. terr. honill., p. 132,
pL elxxiii, fig] 2.

1879, NSigillaria tessellata (Steinh.) Brongn., Lesquereux, Coal Flora, Atlas, p. 14,
pl. Ixxii, fig. 2 (3%,472); text, vol. ii (1880), p. 481 (pars).

1881, Sigillaria tessellute (Steinh.) Brongn., Weiss, Aus d. FL. d. Steink., p. 4, pl. i,
fig. 4.
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. Sigillaria tessellate (Steinh.) Brongn., Zeiller, Fl. foss. bassin houill. Valen-

ciennes, Atlas, pl. Ixxxv, figs. 1-4, 4a, 5-9, 9a; pl. 1xxxvi, figs. 1-6; text (1888),
. 561,

Sigillaria tessellate (Steinh.) Brongn., Weiss, Sig, d. Pr. Steink., vol. i, p. 56,
pl. xv, figs, 9, 10, 32 (21, 262).

Nigillarie tessellata (Steinh.) Brongn., Toula, Die Steinkohlen, p. 199, pl. iv, fig. 9.

Sigillayia tessellata (Steinh.) Brongn., Grand’Eury, Géol, et pal. bassin houill.
Gard, p. 252, pl. x, fig. 10.

Favularia tessellata (Steinh.) Lindley and Hutton, Foss. FL, vol. i, p. 205, pl. Ixxiii,
pl. 1xxiv, pl. 1xxv.

. Sigillaria Knorrii Brongniart, Hist. vég. foss,, p. 444, pl. elvi, figs. 2, 3; pl. elxii,

fig. 6.

. Sigillayia Knorrii Brongn., Goldenberg, Tl Foss. Sarwep., vol. ii, p. 28, pl. vii,

fig. 18,

16, Nigillarie Knorrii Brongn., O. Feistmantel, Verst. bohm. Kohlen-Abl., vol. iii,

p. 9, plid, figs, 1, 8.

36. An Sigillaria alveolaris (Sth.) Brongniart, Hist. vég. foss., vol. i, p. 443, pl. elxii,

fig. 51
Calamosyriny Zwickaviensis Petzholdt, De Bal. et Cal., p. 28, pl. ii, figs. 1, 2.
Calamosyrine Zwichaviensis Petzholdt, N, Jahrb. f, Min,, p. 183, pl. v.
Sigillaria Zwickaviensis (Petz.) Goeppert, in Bronn: Index Pal., p. 1145,
Sigillayvia Morandii Sauveur, Vég. foss, terr, houill. Belg., p, lvii, fig. 4,
Sigillaria Movandii Sanyv,, Weiss, Sigill, d. Pr, Steink., vol. i, p. 60, pl. xv, fig. 24,
Sigillaria sevangule Sauveur, Vég. foss, terr. houill. Belg., pl. liii, fig. 1 (fig. 2?).
Sigillaria contigua Sauvenr, Vég, foss, terr. houill. Belg., pl. lii, fig. 1.
Sigillaria lelayana Sehimper, Traité, vol. ii, p. 84, pl. lxvii, fig. 2.
Sigillaria lalayana Sehimper, in Zittel: Handb., vol. ii, p. 205, fig. 155,
Sigillarie Dowrnaisii Brongn., Schimper, Traité, Atlas, p. 24, pl. lxviii, fig. 2.
Sigillarie mammillaris Brongn., Lesquerenx, Coal Flora, Atlas, p. 14, pl. 1xxii,
fig. 5 (fig. 6%); text, vol. il (1880}, p. 483 (pars).
Sigillaria alternans L. and H., Achepohl, Niederrh.-Westfil. Steink., p. 24, pl.v,
fig. 3.

A few fragments of the carbonized cortex of this species were found

among the fragments of black laminated “‘bone” from Jordan’s coal mine.

The

leaf scars, which are very close vertically, are separated horizontally

by a faintly flexuose, lineate furrow, so that omr specimens very closely

resemble, both in size and in aspect, the enlargements of Sigillaria cumulata
var, paucistriota given by Weiss' in his elaboration of the Faswlorie. The
form in hand probably represents the variety y of Brongniart.

Although Sigillaria tessellate is kept separate from S. elegans Brongn. by

' Die Bigillarien d. Preuss. Steinkohlen: Abh. d, geol, Specialk. Pr. u. Thiiring. 8t., vol. vii, 3,

p. 30, pl.ix, figs. 34 a, b,
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many paleontologists, among whom is Professor Zeiller,' the two species
are united by most authors, including Professor Lesquereux. The latter,
however, seems to have so interpreted the character of the species as to
make it include a number of forms placed by Kuropean paleobotanists in
other species, while assigning to S. mammillaris Brongn. certain types which
appear to harmonize better with the European S. tessellata.

The genus Sigillaria offers perhaps the best illustration of the difficulty
of identifying the fossils of one continent in accordance with the insufficient
descriptions, imperfect or often misleading figures, and frequently erroneous
nomenclature and synonymy in the earlier literature of another and some-
what distant continent. It is no cause for wonder if many of the iden-
tifications of material in America made in dependence on the Kuropean
literature of the first three-quarters of this century are found on a compani-
son of specimens to be faulty.

Locality.—Jordan’s eoal mine, U. 8. Nat. Mus,, 6214.

SIGILLARIA OVATA Sauv.

1348, Sigillaria ovata Sauveur, Vég, foss. terr. houill. Belg., pl. 1i, iig. 2.

1886, Sigillaria ovate Sauv., Zeiller, F1L foss. bassin houill. Valeneiennes, Atlas, pl
Ixxix, figs. 4, 3, 5a, 6, 7 (fig. 3%); text (1888), p. 522,

1883, Sigillaria Essenia Achepohl, Niederrh.- Westfil. Steink., p. 118, pl. xxxvi, fig, 9,

Several fragments of stems belonging to the subgenus Rhytidolepis
exhibit oval scars of the proportions illustrated by Sauveur under the above
name. They arve also closely velated to forms determined by Professor
Lesquereux as S. wammillaris var. lutior and 8. orbicularis, or still more closely
to a new species® from the Anthracite series of Pennsylvania.

Until the American material in this genus is somewhat revised it seems
impracticable to attempt to point out the specific differences between
examples referred to the above-named species and others found in this
country.

Locality—dJordan’s coal mine, U. 5. Nat. Mus., 6215.

1 F1. foss. bassin houill, Valeneiennoes, p. 561,
*In unpublished MSS.
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STIGMARIA Brongniart, 1822,
Mém. Mus, hist. nat., vol. viii, p. 228,

STIGMARIA VERRUCO=A (Martin) 8. A, Miller.

1804, —— Parkinson, Org. Rem., vol. i, pl. iii, fig. 1.

1809. Phytolithus verrucosus Martin, Outlines, p. 203.

1809, Phytolithus verrucosus Martin, Petrificata Derb., pls. xi, xii, xiii*: Syst. arrange-
ment, p. 23.

1818. Phytolithus verrucosus (Martin) Steinhaner, Trans. Amer. Phil. Soe., vol. i, p. 268,
pl. iv, figs. 1-4 (5, 6%).

1820. Variolaria ficoides Sternberg, FL d. Vorw,, vol. i, fase. 1, p. 24, pl. x1, figs. 1-3

1822. Stigmaria ficoides (Sth.) Brongniart, Mém. Mus. hist. nat., vol. viii, pp. 228, 239,
pl 1, fig. 7.

This ubiquitous species, ranging through the greater part of the Car-
boniferous epoch, is too well known to all geologists to require further
deseription in order to secure its recognition. Besides the figures to be
found in nearly all text-books and general paleontologic works, it has been
specially illustrated in many papers. Of particular importance among the
latter is “A Monograph on the Morphology and Histology of Stigmaria
Ficoides,” by the late Prof. W. C. Williamson, published by the Paleonto-
graphical Society.! No attempt is here made to cite the numerous descrip-
tions, the multitudes of figures by Goeppert and others, or the somewhat
varied synonymy, beyond reference to the earlier binomial appellations.

The specific identity of the specimens figured by Parkinson, Stein-
hauer, and Martin with those illustrated by Sternberg and Brongniart,
on which most paleobotanists agree, involves a nomenclatural situation
of no little embarrassment. Steinhauer, whose specific terms are as far
as possible respected by most authors, cites Parkinson’s excellent fig-
ure,” while adopting the binomial designation proposed for this type and
both defined and illustrated by Martin® There is no doubt as to the spe-
cific identity of Parkinson’s illustration, and it is generally inscribed in the

! London, 1887, pp. iv, 1-62, pls. i—xv.

2 Qrganic Remaing of a Former World, ete., 1804, pl. iii, fig. 1.

%The construction and scope of the name Phyfolithus verrucosus ave clearly and explicitly defined
in Martin's ¢ Outlines of an attempt to establish a knowledge of extraneous fossils on seientific prin-
ciples.” Macclesfield, 1809, See Sect. v, “Prineiples of nomenclature,” pp. 198-205. See ¢ Petrificata
Derbiensia,” 1809, Bystematic Arrangement, p. 23, pls. xi, xii, xiii*,
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S}’lll]ll)_'l'l‘l}"] of Stigmaria ficoides, as are also the reduced ﬁ}rm*es given by Mar-
tin and Steinhauer. We appear, therefore, to have had in use for this Stigmaria
a sufficiently defined and illustrated binomial appellation of earlier date than
the name proposed by Sternberg. Hence, if this™s true, we should, in the con-
sistent observance of laws generally just and tending to uniformity and preci-
sion in paleontologic nomenclature, employ the earlier name of the species,
although conseious of the annoyance or disadvantage to ge ologists and others
not in elose touch with paleobotanical literature resulting from the reference
to this most familiar fossil under an entirely unfamiliar specific name.
Among the specimens in the present colleetion is one with rather dis-
tant pits, the intermediate smface being rugose and irregularly wrinkled
longitadinally. It is difficult to say, however, to what extent these charac-
ters may be due to the pressure the fragment has evidently undergone.
Locality —Gilkerson’s Ford, U. 8. Nat. Mus., 6271; also in shale from
the same region, transmitted by Dr. J. H. Britts.
STIGMARIA EVENII Lx.
1866, Stigmaria Frenii Lesquereux, Rept. Geol. Sury. T1linois, vol. ii, p. 448, pl. xxxix,
fig. 9.
1879, Stigmaria Hvenii Lesquereux, Coal Flora, Atlas, p. 16, pl, Ixxv, fig. 1.
1886, Stigmaria Evenii Lx., Zeiller, F1. foss. bassin houill, Valenciennes, Atlas, pl. xei,
fig. 7; text (1888), p. 615.

| Examples are:

1832. Lindley and Hutton, Foss. Flora, vol. i, 1. 92, pl. xxxi.

1841, Unger, Chloris Protog:ea, p. liii; Synopsis, 1845, p. 116, and (a8 Stig. anabathra) Gen. 8p.
Pl. Foss,, 1850, p. 228.

1841. Goeppert, Gattungen, p.47; Zeitschr. d. dentsch. geol. Gesell., vol. iii, 1851, p, 279. Ueber-
gangsgebirge, 1852, p. 245. Foss. Fl, perm, Form., 1864, p. 195,

1853. Geinitz, Preissehrift, p. 59.

1862. Goldenberg, Fl. Barmp. Foss,, vol. iii, p. 19 (syn. & anabathra).

1869, Von Roehl, Foss. Fl. Steink, Westphalens, p. 119 (syn. S. anabathra).

1871, Weiss, Foss, I, Steink. n. Rothl. Saar-Rhb. Geh,, p. 169,

1872, Sehimper, Traité, vol. ii, p. 114,

1875. Binney, Obs, Struct. Foss,, ph. iv, p. 139

1876. 0. Feistmantel, Verst, bohm, Kohlen-Ablag., vol. iii, p.41.

1880. Lesquerenx, Coal Flora, vol. ii, p. 514.

1886, Kidston, Cat. Pal. PL,, p. 203; Yorkshirve Carb, Flora, pt. i, p. 7.

1887. Williamson, Monogr. 8tig, licoides, p. 2.

1888, Howse, Cat. Foss. PL. Hutton Coll., p, 107 (123).

1880. Zeiller, Tl foss. bassin houill, Valenciennes, p. 611 (cites Parkinson).

1890. Renault, FL. foss, bassin houill. Commentry, vol. ii, p. 552 (cites Parkinson).

«T have not thought it necessary to vefigure the common aspects of Stigmaria Jicoides with ifs
attached rootlets, Every geologist is familiar with these forms. Sueh figures have bheen well sup-
plied by Martin under the name of Phytolithus verrweosus; by Artis as Ficoidites furcabus, verrucosus,
and major; by Lindley and Hutton and by Corda as Stigmaric fieoides” (Williamson, Monograph of
Stigmaria ficoides, 1887, p, 2.)
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1890, Stigmaria Evenii Lx., Grand 'Eury, Géol. et pal. bassin houill. Gard, pl. xiii, figs.
7B, 13,

1880, Stigmarioides Hvenii Lesquerenx, Coal Flora, vol. i, p. 335, pl. Ixxv, fig. L.

1890, Stigmarioides Bvenii Lix., Lesley, Dict. Foss. Pennsylvania, vol.iii, p. 1077, text fig.

1890. Stigmariopsis Evenii (Lx.), Grand ’Eury, Géol. et pal, bassin houill. Gard, p. 243,
pl. xiii, figs. 7, 13.

Although the scars on the specimens which I refer to this species are
slightly smaller than those illustrated in.fig. 1, pl. Ixxv, of the Coal
Flora, they are in perfect agreement with material from Mazon Creek,
Tllinois, labeled by Professor Lesquereux under the above name. One of
the specimens from Missouri is 26 em. in length, over 15 ¢m. in width, and
nearly flat, thus indicating for the root a great size as compared with the
very small umbilical scars. The latter appear to be proportionately smaller
than in the specimens figured by Zeiller and Grand 'Eury. M. Grand
"Eury illustrates' a most interesting erect frunk of an unmistakable Sigillaria
(S. Mauricit) of the Rhytidolepis group, 150 em. long, in which the lower pox-
tion for nearly 75 cm. between the ribbed portion and the point of origin of
the roots is slightly dilated, eylindrical, and Syringodendroid in its sculpture.
The rapidly tapering roots which diverge, apparently radially, from the base
of this trunk ave identified as Stigmaria Evenii, which name is engraved on
the plate, although the figure is cited in the text as Stigmariopsis Evenii Lix.
The latter genus is used by Grand "Eury to designate the usually relatively
short, tapering roots at the base of Sigillarioid trunks, while the Stigmarie
are regarded by him as floating or submerged independent rhizomes capa-
ble of transformation and the development of Sigilluriez whenever they
might encounter favorable conditions or the proper environment.

Stigmaria. Evenii Lx. is easily distinguished from the other species
described from this country by its small sears quite irregularly and unevenly
arranged.

Locality—Mine at Deepwater, U. 8. Nat. Mus., 6272.

STIGMARIOID IMPRESSION.
Pl LXX, Fig. 5.
The fragment illustrated in PL. LXX, Fig. 5, is one of two specimens,

apparently impressions, to which the epidermis or a portion of the cortical
layers still adheres in the form of a thin carbonaceous residue. The surface,

! Géol. et pal. bassin houill, Gard, 1890, Atlas, pl. xiii, fig, TB".
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as will be observed in the figure, is marked by irregularly flexuose, subpar-
allel, distantly anastomosing, narrow, sharp, rugose ridges. The fragments
appear to belong to some root or rhizome. The suggestiveness of the seulp-
ture of the cortical striation of Sigillaria camptotenia, which is found at this
locality, leads me to suspect that it may be a part of that tree, although the
speeimens have no trace of a rhomboidal arrangement or of cicatrices.
Locality—Pitcher's coal mine, U. S. Nat. Mus., 6067.
INCERT.&Z SEDIS.
TANIOPHY LLE A,
TANIOPHYLLUM Lesquerenx, 1878.
1878. Teniophyllwm Lesquereux, Proe. Am. Phil. Soe., vol. xvii, p. 331; Coal Flora,
vol. ii, 1880, p. 461.
1878. Desmioplyllum Lesquereux, Proe. Am. Phil. Soc., vol. xvii, p. 332; Coal Flora,

vol. ii, 18380, p. 556.

TENIOPHYLLUM LATIFOLIUM 1. Sp.
Pl. LXIII, Fig. 4; Pl. LXXL

Axis attaining a diameter of 10 em. or more, simple (?), straight, or
flexuose, concealed in compressed specimens by a thick mat of the decurrent
leaf bases, and marked in the decorticated impressions by numerous oval or
linear-oval umbilicoid small scars among lax, variable, subparallel vascular
strize; leaves (?) crowded at the strongly decurrent narrowed bases, curving
outward and radiating parallel, linear, straight, or lax, appearing in com-
"pound specimens as ribbonlike, fine-nerved, delicate impressions, 8 to 35
em. or more in length, 3 to 20 mm. in width, the sides parallel except near
the base, with a very thin carbonaceous residue marked here and there at
distant points by very small oval umbilical scars, and covering a longitu-
dinal fascicle of strands 1 to 3 mm. wide, and either straight or winding
irregularly with slight curves within the borders; uncompressed leaves
probably oval or eylindrical, lax, and consisting of a central (?) fascicle or a
vaseular axis; between which and the outer sheath the tissue is ecither
lacuneous or very delicate and perishable, so that the central fascicle is
usually relaxed as if in a cavity during fossilization; the small oval umbili-
coid scars occwrring generally remotely on the leaves correspond to the
irregular points of origin of other smaller leaves (7) extending out, generally
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at a very open angle, from the larger ones; nervation usually obscure but
often distinet in portions of the same leaf; nerves parallel, close, rounded,
numbering about 40 to the centimeter; epidermis marked with rows of
longitudinal cells or fine strize numbering about 18 to the millimeter.

The fragments colleeted at Deepwater by Dr. Jenney, of the United
States Geological Survey, and by Dr. Britts, furnish some interesting
details as to the superficial characters of Teniophyllum, although the generic
type still remains unique and somewhat anomalous among Paleozoic plants.
The general form of the organism, as seen in a number of specimens, com-
prises a great number of streamer-like, rather delicate leaves whose decur-
rent and crowded bases cover and conceal a thick, somewhat rigid axis
several centimeters in diameter. On one large slab, which is 80 em. long
and 48 em. wide, there is near the left bhorder a portion of a trunk or
branch about 5 em. in diameter, its surface covered by the matted and car-
bonized compressed decurrent bases of the leaves, which pass off, nearly
parallel, to the right, becoming somewhat crinkled in the matrix, but
apparently as wide at the broken ends as at any point in the remaining
portions. Most of the leaves are large, some of the incomplete segments
being 30 em. long and generally 15 to 17 mm. in width. Mingled with
these leaves are portions of small leaves somewhat irregularly disposed.
The general aspect of the segments of these organs, which for the sake of
convenience I shall eall leaves, is better seen in P1. LXXI. This specimen
shows the usual very thin pellicle of coaly residue, with its minute striation
or rows of cells, while here and there the rather fine nervation is visible to
the unaided eye, although it is more often scarcely to be distinguished with
a lens beneath the striated epidermis.

Showing clearly through the compressed wall of the leaf is seen the
loose fascicle of parallel longitudinal vascular strands, about 2 or 3 mm. in
width, passing straight or with a sinuous course at various oblique angles
to the nervation. This fasciele or axis is seen in nearly all the leaves, and
branches pass from it into the smaller leaflets. 1t is clear that these lie in
the interior of the leaf. In their form and mode of occurrence they are
suggestive of the axis of the Stigmaria rootlet and may be the homologue
of the latter. Here and there on the leaves small umbilicoid or Stigma-
rioid cieatrices are found. They are never frequent, but are usually rather
distant, and, so far as I have observed, they are without a regular system
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of phyllotaxy. These cicatrices, several of which are indicated in the
figure last mentioned, are the points of origin of small leaflets, fragments
of which are noticed on the large slab. Usually these leaflets are found
still attached to the larger leaf. The form of the scars of the small leaves,
as well as the irregular sinuosity of the axis within the larger leaves, suggests
that the latter, when uncompressed, are cylindri cal or rounded, a suggestion
that is demonstrated by a number of eross fractures, two of which are
obliquely seen in Pl LXXI. It is probable that the main body of the
tissue within the relatively thin wall of the leaf is composed of delicate
material, such as thin-walled parenchyma cells, perhaps with cavities,
environing the central fascicle or axis, so that during the maceration attend-
ing fossilization the interior often became hollow or partially so, thus
releasing the unsupported axis, which lies somewhat flexuose between the
walls of the collapsed leaf. Tu No. 644 these axial fascicles, which may
also be found in the leaflets, are plainly seen, as iz also the nervation.
Specimen No. 645 shows a rather slender segment of what appears to be a
slender branch, 10 em. long and 8 mm. wide near the base, bearing several
leaflets, seemingly without system, and terminating in a tuft of leaves.

The mutual relation of the leaflets is better indieated in Fig. 4, PL
LXIIL. Here we find a segment which seems by its texture, nervation,
striation, the presence of the rather lax fascicle, and its size to represent an
isolated leaf or small axis from which pass several leaflets. The latter have
the characters of the larger leaflets. At both upper points of division we
see the bases of two leaves, apparently originating at the same or approxi-
mate points. This feature, as well as the general aspect of the large
segment, may be compared with the figure of Desmiophyllum gracile given by
Lesquereux in the Coal Flora.! The type of the latter species and genus
is now No. 9251 in the Lacoe collection, it having formerly rested in the
Lesquereux colleetion. As noted by Lesquereux,® the round points showing
scars of bundles of leaves are seen all along the stem. This fasciculate
habit of the leaves in some places, while at other points they were single,
seemed anomalous to him.  In faect, this character appears to have consti-
tuted the essential basis for the separation of this type from Teniophyl-
Jum, with the leaves of which the leaves of Desmiophyllum were said to

—

LPL. Ixxxii, fig. 1. Proe. Amer. Phil. Soc., vol, xvii, 1878, pl, liii. fig. 1, p. 333.
: Coal Flora, vol. ii, p. 556.
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agree. A close examination of the axis of Desmiophyllum shows, however,
that the leaves come from scars closel y, although irvegularly, situated, as in
the Missouri specimen. The sears, which are likewise wmbilicoid, ave
scarcely arranged in nodes, though an approximation to grouping is seewn in
both specimens, Finally, the nature of the leaf, with thin walls, an internal
lax vaseular fascicle, and small umbilicate scars, is, as Professor Lesquereux
remarked, apparently the same as in Taniophyllum. In short, the re-exami-
nation of the original of Desmiophyllum and the comparison of the latter
with the Missouri specimen of Taeniophyllum now under consideration
leave, in my judgment, no generic distinetion between the two plants, the
essential differences, such as the greater frequency of the sears on the main
segment and the finer and more obscure nervation in the former, being of
merely specific value. Accordingly I have little hesitation in uniting the
genus Desmiophytlum to Teniophyllum, which preceded it in the literature.

The compressed condition of the main axes, which are covered with a
thick mask of flattened earbonized leaf bases, conveys hut little informa-
tion that is satisfactory regarding the mode of attachment of the larger
leaves. Portions, however, of two fragments, Nos. 647 and 648, exhibit
what appear to be impressions of segments of the axes. These, which are
slightly rugose, striated, and covered with rather coarse vascular lines,
are marked, generally indistinetly, by rather close, small, Stigmarioid scars,
narrowly obovate, or nearly V-shaped at the base. The mode of arrange-
ment of these scars, which plainly correspond to those of the leaflets on the
leaves, is not at all clear, owing perhaps to imperfect exposure or deformity
of the axis itself, but here and there they have at least the appearance of
being spirally arranged. If this is the case, the scars may be 3 or 4 mm.
distant in the same spiral, the distance between the spirals being about
5 mm. Additional material is needed in order to definitely ascertain their
true relations.

The generic identity of the specimens from Missouri with the speci-
mens from Cannelton deseribed as Teniophyllum is at once apparent on an
examination of the original specimens deseribed by Professor Lesquereux.
The thin-walled, cavernose character of the compressed leaves of Twnio-
phyllum and their decwrrent bases were described by the author of the genus.
The material from Cannelton in the Lacoe collection well illustrates the
contraction of the leaf bases, and the lax, flexuose, fascieular axis. In faet,
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the leaves of 7. decurrens, which is neavest to the species from Missouri,
differ only by the rather small size, the greater infrequency of the branch-
ing, and the slightly finer, usually more obscure, nervation. ‘

The leaf scars on the main axes appear also to be umbilical though
very narrow, being, in fact, linear-ovate. This is the case on all the seg-
ments of main_axis found, ineluding No. 9256 of the Lacoe collection, a
part of which is seen in fig. 1 on pl. Ixxxi of the Coal Flora. The V-shaped
traces delineated in that figure erroneously represent merely the round
lower ends of the leaf scars. The generic identity of the plants from
Missouri and Pennsylvania is strong and most un equivocal.

With regard to the relations of the plants in the genus Teniophyilim,
little that is conclusive can vet be said.  When first describing the genus® Pro-
fessor Lesquereux was disposed, on account of the form and supposed mode
of attachment of the leaves, to associate it with the Gymmnosperms, though
regarding it as perhaps constituting a family distinet from the Cordaitee.
Later, in the second volume of the Coal Flora,* he deseribes the oceurrence
of spores in the cavernose leaves, and ranks the genus with the Lycopodiacee,
with a suggested comparison with Iscefes, a comparison and presumed
relation that are emphasized in the third volume?® of the same work. These
spores are present in two or three of the specimens in the collection. They
are undoubtedly macrospores of the Trilefes type, and, since 1 am unable
to find any of them actually within the leaves, their position being, on
the other hand, in groups or singly scattered irregularly about among the
leaves,! T am led to regard them as extraneous. It seems probable that, as
frequently happens with these bodies, they were lodged or drifted among
the leaves of the Taniophyllum, just as were the pinnules of Linopteris
and fragments of Pecopteris found associated with the group of spores in
one of the specimens from Cannelton, and should not therefore have great
influence in any speculation as to the affinities of the genus.

A circumstance of considerable interest, if not significance, is the
association, deseribed in one specimen by Lesquereux,’ of the leaves of
Teniophyllum with the Caulopteroid fern trunks published by him as Stem-
matopteris Schimperi. The specimen, No 9250 of the Lacoe collection,

1 Trans. Amer. Phil. Soe,, vol. xvii, 1878, p. 330. 2P, 463, S PiTEE,

$Tn Tantophylhon brevifolium Lx, they are not described as found within the leaves. See Coal
TFlora, vol. iii, p. T83.

5 (loal Flora, vol, ii, - 462, 463.
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discussed in the Coal Flora, shows, as there remarked, a segment of Stem-
matopteris, about 70 em. long, the upper part of which is clear, while the
lower part is so associated with the leaves of Teniophyllum, which stream
downward at an angle of about 25° to the trunk, that it seems impossible
to decide whether they are not organically united to the trunk. The
presence of the Triletes among the leaves seems to have constituted the essen-
tial reasons for his conclusion that the leaves of the T a@niophyllum were for-
eign to the fern trunk.  For my own part, after a close serutiny of the trunk
I am unable to show that the leaves were not joined to the trunk, although
they are found streaming down from one side only. No. 9260, identified
by Lesquereux under the same name, shows another unmistakable frag-
ment of frank, associated in the same way with the typical leaves of Tenio-
phylhum with Triletes and other plant fragments mingled therewith. So also
Nos. 9257, 9262, 9265, labeled as 7. decurvens, and No. 9272, and apparently
9275, marked as 7. contextum Lx., present the same phases of association of
the leaves with the fern trunk in such a relation as to leave one uncertain
as to their union. The circumstantial evidence, including (1) the partial or
total obsewrity of the Caulopteroid scars in the lower parts of the trunks
beneath the bases of the leaves; (2) the apparent impossibility of following
any of the leaves from one side of the trunk across and beyond on the other
side; (3) the angle of contact of the leaf with the mass of matted hases on
the trunk; (4) the direction of the leaves downward, though generally out-
ward, and not always on the same side; (5) the similarity of the compressed
fragments of axes of Taeniophyllum on which no Caulopteroid scars ave
visible with the interpetiolar surfaces of the Stemmatopteris, which are
apparently indistinguishable; (6) the blending of the carbonaceous residue
of the leaves with that of the superficial tissue of the fern trunk, and (7)
the ocecurrence in No. 9265 of unmistakable Teniophyllwm leaf scars and
good leaves on different portions of a long segment of trunk showing what
can hardly be else than somewhat masked scars of Stemanatopleris, ave
strongly in favor of an organie relation of the leaves with the trunks.
Against an hypothesis which may presuppose a ramental funetion for
the Teniophyllum would, on the contrary, seem to stand the branching habit
of the leaves, as shown in Pl. LXTII, Fig. 4, which I can hardly explain as
penetrative rootlets of Stigmaria. Even the epidermal features of the leaf
itself’ seem to argue against such a view. Nevertheless, the habit of these



TANIOPHYLLE/E—LEPIDOXYLON, 953

thin-walled cylindrical “leaves,” with loose axial faseicle within cavities
of secondary, if not primary, origin, and the irregularly disposed leaflets,
which, like the larger leaves, are contracted at the base to a small oval or
linear-oval, more or less distinetly umbilicate point of origin, may be con-
strued as perhaps indicating a radical homology. But while in some re-
spects the affinities of Twniophyllum seem to be strongest with Stigmaria or
Stigmariopsis, its association with Stemmatopteris, although it may be only
circumstantial, is so remarkable as to command a consideration as possibly
representing appendicular organs of the latter. The impression gained from
the examination of the specimens from Missouri is that they were suited to
an extremely humid habitat, if they were not subaqueous in their growth.
It is, however, quite possible that material will be found that will show
Taniophyllum to be a Stigmarioid type.

Localities—Deepwater, U. 8. Nat. Mus., 6070; Owen’s coal mine, U.
S, Nat. Mus., 6068; Hobbg's coal mine, U. 8. Nat. Mus,, 6069.

LEPIDOXYLON Lesquereux, 1878,
Proc. Am. Phil. Soc., vol. xvii, p. 333; Coal Flora, vol. ii, 1880, p. 557.
LEPIDOXYLON ANOMALUM Lx.

1878. Lepidoxylon anomalwm Lesquerenx, Proc. Amni. Phil. Soc., vol. xvii, p. 354, pl.
liv, fig. 5; pl. 1v, figs. 1, 1a.

1879, Lepidoxylon anomalum Lesqnereux, Coul Flora, Atlas, p. 17, pl. Ixxxiv (pl. Ixxxiii,
fig. 57); text, vol. ii (1880), p. 557 (excl. ret. © Selizopteris anomala Brongn, 17),

Axis linear, robust, attaining a diameter of 5 em. or more, giving origin
on all sides to numerous, apparently irregularly disposed, rather distant,
lax, linear, flat or flaccid leaves or leaflike appendages, and rather densely
clothed with short, linear, upward-curving, chafly scales, or densely and
irregularly lineate when decorticated; scales irregularly disposed, 1 to 4
distant, linear or linear-lanceolate, 9 to 15 mm. long, 1 to 1.5 mm. wide,
thin, very finely lineate in probable correspondence to the longitudinal
rows of cells, tapering upward from near the base to a slender acute apex,
slightly convex dorsally, very oblique, nearly erect or closely imbricated,
narrowed at the point of origin to a slightly prominent discoid attachment
about 1 mm. in diameter; leaves or appendages slender, rather distant,
open, lax, linear, probably cylindrical or ecavernous, narrowed near the
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downward-curving base, glossy in the compressed state, minutely lineate,
about 6 or 7 lines to the millimeter, the primary leaves 4 to 8 mm. wide,
branching irregularly at very variable distances, usually singly, sometimes
nearly fasciculately, and traversed in the fossil condition by a longitudinal,
flexuous, somewhat rregular vascular band or lax strand, about .75 to 1
mm. in width, which gives off a division to pass through the small, some-
what oval, Stigmarioid attachment into and along each more slender branch,
2 to 3 mm. in width, of the primary leaf.

The sole type on which the above deseription is hased is the large
fragment, a portion of the upper part of which is illustrated in pl. Ixxxiv of
the Atlas to the Coal Flora. The original specimen, recently presented to
the United States National Museum by Dr..J. H. Britts, of Clinton, Missouri,
longitudinally traverses a slab 40 ¢m. in length and 22 em. in width. The
axis is compressed to a thin and somewhat aneven interior cast, which, on
account of its variances from the cleavage surface, is so fractured as to
expose portious of the fossil at all its levels, although it is difficult at any
point to ascertain its precise width. Thus, as is very imperfectly indieated
in the plate just referred to, the upper surface, covered with the imbricated
appressed seales, is shown in places, or the impression of the epidermis on
the lower side of the stem is exposed, revealing the bases of the scales or
their cicatrices, as happens to be the case over the most of the surface
included in the figure, while cleavage from the smooth surface of the leaves
on the back side of the trunk, or at an angle slightly oblique to the plane
of the latter, shows the leaves behind or the matrix beneath the trunk.
Such afracture by a cleavage plane oblique to the axis has, uaturally, pro-
duced a rounded profile, shown in the figure, at one ‘point in the upper part
of the specimen, and this circumstance appears to have given rise to the
description of the stems or branches as “tapering up to a conical point.”?
Three centimeters farther the broken surface of the slab returns to the leyel
of the upper surface of the stem, which is again found continuing in its
normal position and direction, clothed with the appressed scales. The
apparent width of the trunk is about 6.5 c¢m. at the base (assuming that
_the scales and “leaves” are directed upward) and nearly the same near the
upper end of the segment, indicating no positive diminution. The margin

*Coal Flora, vol. ii, p. 557.
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on the right is more or less crumpled. No leaves are shown to the right of
the profile of the stem.

The scales are very much longer and closer than shown in fig. 10 in
the Coal Flora, and form by this imbrication a dense thatel. 1 am unable
to deteet any trace of a median nerve in their thin, slightly dorsally convex
lamina. The minute, roundish, irregularly disposed, slightly prominent
cicatrices, ranging from 1 to 3 mm. distant, may be seen in the lower
part of the trunk segment to correspond to the positions of the inflated
scale bases. The enlarged detail of these scars, which should be marked
by & minute central punctation, is disproportionate as compared with the
scales in the published figure.

The leaves, which are relatively few, are genemlly inclined slightly
downward near the trunk. None of the leaves on the slab, except a few
erect hases near the top, issue from the upper surface of the trunk, and I
am unable to find any that fork, the dichotomies illustrated in the type
figure being cases of crossing or mere superposition, as is shown by care-
fully uncovering them. The figure fails to show that the leaves on the left
and the larger ones at the top of the portion delineated in the (oal Flora
come from beneath the frunk and are exposed within its profile, at a slightly
lower level, by reason of the cleavage of the shale from their glossy surface.

As to the characters of the 1eax es or appendages themselves, it is
sufficient to say that there seems to be no essential istinction between
those of the type segment and those of Teniophyliun. In the large segment
of Lepidoxylon anomalum they ave apparently joined by a narrowed base to
small Stigmarioid cicatrices, the texture is very finely lineate, perhaps by the
longitudinal rows of cells, the lax, often wrinkled, and apparently eylin-
drical, or possibly cavernous, interior is traversed by a loose, flexuose, often
slightly twisted, band of nerve bundles, which is parted to supply a strand
for each of the irregularly occurring smaller leaflets or branch appendages,
and the latter are likewise continued linear, with the same features, except the
smaller size, from their Stigmarioid points of origin. Usually these irregu-
larly disposed branchlets are extremely distant, but in a few cases two
or three originate close together, while in one case, low on the left, four
spring close together from the parent leaf in a manner extremely sugges-
tive of the Desmiophyllum, mentioned in the remarks on Teniophyllum lati-
Jolium.
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So far as I am able to detect from the examination of the large type
described by Professor Lesquereux, the only distinetions between the genera
Lepidowylon and Tenioplhyllum ave the presence of the foliaceous scales, and the
more open, distant, and ramose habit of the leaves in the former. That both
types are extremely intimately related is evident, the question being merely as
towhether the differentiation is of more than specific importance. Both genera
are found as segments of robust longitudinal axes of large size, about which
are gathered, usually at an acute angle and a uniform ovientation, ribbonlike,
delicate, collapsed leaves or appendages, agreeing in texture, apparvent mode
of origin, the loose central vascular ribbon or strand, the irregular branch-
ing, with Stigmarioid traces, etc. While entertaining little doubt as to the
generic identity of the type in hand with the genus Teniophyllum, 1 leave
it under its original generic designation in deference to the judgment of
its author. It is not improbable that the other fragment, figured by Pio-
fessor Lesquerenx as fig. 5, on pl. Ixxxiii, is generically distinet from Tenio-
Phyllum. i

As to the systematic position of the type in hand, there is little to add
to what has been said of Teniophyllum. That both types belong to a form
of vegetation as far advanced as the higher Cryptogams there is little doubt.
It seems, however, that whether we assume that they be Stigmarioid or
filicoid in nature, they should perhaps better be oriented so as to permit
the leaves, which, although the form of their distal extremities is unknown,
are very strongly suggestive of Stigmaria, and the foliaceous scales, like-
wise suggestive of fern ramentum, to decline. It is highly probable that
the small area of cicatrices deseribed from one of the trunks of Teniophylhon
latifolium corvesponds to the epidermal impressions in the type in hand, since
they are similar in size, form, and distance, and it is not difficult to discover
here and there, in small areas, a spiral arrangement in the aceidental local
grouping of the cicatrices in the specimen in hand. The features of the
impression of the stem showing only the small scale cicatrices are perhaps
indistinguishable from the type described as ! Caulopteris acantophora Lx.,
or the large segments occurring in the E vein at the Butler mine near
Pittston, Pennsylvania, which have been regarded as derived from portions
of the cortex of a squamose fern trunk or from a true Stigmarioid form.

Locality—The type illustrated in pl. Ixxxiv of the Coal Flora is from
Pitcher’s coal mine, U. S. Nat. Mus., 6082.
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PHANEROGAMS.
GYMNOSPERMS.
CORDAITALES.
CORDAITACEZ.
CORDAITES Unger, 1850.

1822. Flabellaria Sternberg, Fl. d. Vorw., vol. i, fase. 1, p. 32 (pars).
1849. Pychnophyllvm Brongniart (non kémy), Tabl. d. Gen., p. 65.
1850. Cordaites Unger, Gen. et Spec. Pl, Foss., p. 277.

The study of the structure of the plants long known as Cordaites has
revealed an organization having some of the characters of the Cyeads, some
in common with the Tuwinew, yet presenting an ensemble quite foreign to
either. Ience they have more recently been set apart as constituting a
distinet family, which, while it may have been ancestral to other later types,
is without direct relation to any known living plants.

Recognizing from the great diversity of fruits in the Carboniferous,
that can hardly have been produced by any other group of associated
plants, that several genera must exist in this family, Grand 'Eury divided
the original genus, as we have known it in our American literature, into -
three genera, viz, Cordaites, Dorycordaites, and Poacordaites!  Still another
type, Scutocordaites,” was later differentiated by Renault and Zeiller, while
the discovery of a peculiar form in the Devonian of Pennsylvania about
the same time led to the description of a fitth genus, Dictyocordaites, by Sir
William Dawson?® The characters of the leaves of these genera may be
briefly summarized as follows:

Cordaites—Leaves thick and transversely enlarged at the point of
attachment, simple, sessile, entire, lanceolate, spatulate, rounded at the
summit or obovate, 20 to 90 em. long, usually very large, coriaceous,
traversed for nearly their whole length by fine, equal, or unequal parallel
nerves, which dichotomize several times. To this section or genus belong
some of the species of wood described as Dadoxylon, Cordaiovylon, and
Araucorites or Arawcarioylon, the bark, Cordaifloyos, the fragments of pith

| La flore carbonifére de la Loire, 1877, pp. 208-227.
2 Qomptes Rendus, vol, C, 1885, p. 869; Fl. foss. bassin houill, Commentry, pt. 2, 1890, p. 203,
8 Amer. Jour. Sei., (3) vol. xxxviii, 1889, p. 2; Canad. Rec, Sei., vol, iv, 1890, p. 2.

MON XXXVII—I17
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known as Artisia, and the leafy branches named Cordaicladus, while the
flowers are included in the Antholithi ov Cordaianthi. Cordaicarpus is referred
by Grand 'Eury to this type as the fruit. '

Dorycordaites—Leaves of variable length, according to age, always
lanceolate, much thinner, and less fleshy than in the preceding genus,
terminating in a point, and marked by very much crowded, slender, equal,
or nearly equal parallel nerves. To this genus Grand 'Eury® refers the
thin-winged Cardiocarpi, or Samaropsis, and Botrioconus.

Poacordaites.—Leaves very long, narrow, perhaps as long as 40 cm.,
while only 1 em. wide, linear, tapering slightly and obtuse at the summit,
rather fleshy, borne on slender hranches, the scars being transverse, slightly
arched, and much narrower than in Cordaites. The nerves ave simple,
equal, parallel, all springing from the base of the leaf. The fruit of this
genus, according to Grand "Eury, is Tazospermum.

Seutocordaites—Leaves for a long time persistent on semicircular salient
cushions, rounded and contracted at the base, finally divided into numerous
narrow, erect, rigid, stringlike strips. Nerves strong and prominent in the
lower part of the leaf, separated by fine, parallel strise

Dictyocordaites.—Leaves persistent, long, ribbonlike, probably truncate
or uneven at the apex, nerves sharp, forking at an acute angle and oceasion-
ally anastomosing to form linear, acute, somewhat irregular areoles. Frue-
tification terminal on the branches.

Professor Renault, to whom more than any other we owe our knowledge
of the anatomy of the members of this family, has recently given a most
excellent summary of this knowledge in his magnificent report on the plants
from the Permian basin of Autun and Epinae, in which he includes the
results of his late extensive examination of the rich materials from these
localities of world-wide fame for the exquisite preservation of their abundant
silicified vegetable remains.  For the detailed account of the internal organ-
ization of the pith, wood, bark, root, leaves, inflorescence, pollen, and seeds
the reader is referred to his concise and admirable descriptions. Many
of the details there given are of great interest to the student of recent
plants as well as the investigator of the structure of fossil stems. Among

' Géol. et pal. bassin honill. Gard, p. 314,

*Etudes des gites minéranx de la France. Publiées sons les auspices de le Ministre des Travanx
Publics. Bassin lioniller et Permien d’Antun et A'Epinae, fase. iv, Flore fossile, 2me partie, par B.
Remault.  Atlas, 1803 text, 1896. See pp. 332-352,
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the salient points of more general interest may be mentioned the absence
of primary wood in the trunks, the presence of both the primary and
secondary development in the roots, while the vaseular strands of the
nerves in the leaves comprise a triangular primary axis partially smrrounded
by a secondary growth. The trees of the Cordaite grow rapidly to a con-
siderable height, branching only near the top. The flowers were dielinous
and aperianthous, but whether the unisexual flowers were moneeeions or
dicecious is not yet known. Both sovts were mingled in the fossil state.
The female flowers are monocarpal, for although, like the male flowers, they
are cone shaped in general aspect, they are solitary, each female flower
being surrounded by an involuere of bracts. The male flowers are in small
cones spirally arranged in the axils of braets about a rather robust axis.
Each flower is composed of two or three stamens, each comprised of a fila-
ment bearing three or four longitudinally dehiscent anthers, which are free
above and united at their bases. The pollen grains are ellipsoidal in section
and very abundant. In the anther of one species the grain measures 90 n
longer and 504 in shorter diameter, while in the pollen chamber, which is
constantly present in and forms an interesting feature of the seed, it measures
121 ¢ and 724, vespectively. The seeds, ineluding among others the Cordai-
carpus, have two envelopes.  The external envelope (Sarcotest) is fleshy and
is sometimes traversed by elongated fibrous cells mingled with canals contain-
ing gum or tannin. The internal covering (Endotest) is formed of densely
lignified cells and suggests the shell of a nut. The ovules are orthotropous
and evect. A pollen chamber, relatively little developed, is always found
in the summit of the nucleus, and the pollenic canal is always attached
to the micropylar tube of the outer envelopes. The archegonia are in
pairs. No embryo has yet been found in any of the fruits, ;ﬂthuugh the
latter appear to have been fully developed. Renault points out that in
Cordaites, as in the living Ceratozamia, the embryo was probably not devel-
oped until the seed had been placed some time in the soil. To the Cordaites
Renault seems to refer the fossil seeds which are rather flat and bilaterally
symmetric-al. In his Cours de Botanique Fossile! he refers to the Cordaitee
the genera Cardiocarpus, Diplotesta, Sarcotarus, Leptocaryon, Taxospermun,
and Rhabdocarpus, while M. Grand "Eury has sinee? included Hypsilocarpus,
Cyclocarpus, and Samaropsis in the same category.

1 Vol. i, p. 102 2 (3¢ol. et pal. bassin houill. Gard, 1890, p. 312.
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All the material from Missouri, with the possible exception of the doubt-
ful fragments referred to as Cordaites diversifolius? belong to the group Eucor-
daites of Grand 'Eury, i. e., to the genus Cordaifes restricted.

CORDAITES COMMUNIS Lx.
Pl 110, Fig. 1; PL XVI; Pl XLVI,

1878, Cordaites communis Lesquereux, Proe. Amer, Phil. Soe., vol. xvii, p. 320.

1880, Cordaites communis Lesquereux, Coal Flora, vol. ii, p. 534.

1893, Cordaites communis Lix., D, White, Bull. U, 8, Geol, Surv,, No. 98, p. 105,

1899, Oordaites communis Lx., D. White, 19th Ann. Rept. U. 8. Geol. Surv,, pt. 3,
P. 533

The species originally described from Missouri is represented in the
collection by numerous specimens, some of which probably come from the
type locality. The general form of the leaf, as seen in part in PL XVI, is
spatulate. From the broadest point, in the upper part, it narrows gently to
the thickened base, which is slightly crescentic when compressed, and is not
infrequently as much as 2 em. wide in the full-grown examples. The apex
of the leaves is rather broadly truncate-rounded and slightly oblique. The
nervation of this species, as seen from the examination of the types of the
species now in the Lacoe collection, is very irregular in character and
apparent density. Kven on the same leaf it may be found composed in one
area, especially near the base, of moderately strong nerves close together or
separated by from one to three or four less prominent, or, in another area it
comprises distant, quite prominent nerves, perhaps 15 to 20 to the centimeter,
separated by from four to six smaller nerves. The difficulty of arriving at
a satisfactory numerical characterization of the nerves is further inereased
by the irregular disappearance or immersion of the intermediate nerves in
the thick tissue of the leaf and the fine striation, perhaps due to the rows of
cells, which is often more conspicuous than the depressed intermediate ner-
vation. These rows or strize number about twelve to the millimeter in some
gpecimens.

The infloreseence described as Cordaianthus ovatus Lx. belongs almost
certainly to this species, to which I am also disposed to refer the Cordai-
carpus cerasiformis as the fruit.  Cordaites communis ig, in the Missowi flora,
the host of IHysterites Cordaitis Gr. 'Ey., the bordered perithecize of which
are frequently found in its leaves.
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The distinetion between the leaves described as Cordaites communis
and certain forms referred to other species, such, for nstance, as the leaves
from Camnelton recorded as C. borassifolius (Sth.) Ung., is not clear to me.
From C. lingulatus Gur. 'Ey., the leaves of which are somewhat similar, C.
communis differs by the greater distance of the prominent nerves in most
portions of the leaf and by the less rounded apices.

Localities—Deepwater mine, U. S. Nat. Mus.; Pitcher’s coal bank,
U. 8. Nat. Mus., 5418, 5702; Gilkerson's Ford, a small fragment, U. s
Nat. Mus., 6282; also a specimen of doubtful specific identity from Jordan’s
coal bank, U. 8. Nat. Mus., 6281.

CORDAITES DIVERSIFOLITUS Lx.?
1870. Cordaites angustifolius Lesquerenx (non Dawson), Rept. Geol. Surv. Ilinois,
vol. iv, p. 420 (pars?), -
1878. Cordaites diversifolius Lesquereux, Proe. Amer. Phil. Soc., vol. xvii, p. 320, Pl
xlviii, figs. 3, Sa (pars).
1879, Cordaites diversifolius Lesquereux, Coal Flora, Atlas, pl. Ixxvii, figs. 3, da; text,
vol. il (1880), p. 535 (pars),

There are among the ironstone nodules from (tilkerson’s Ford a few
fragments of doubtful specific relations which I should hardly venture to
refer to this species but for the facts that it is recorded® from the same
vicinity by Professor Lesquereux, and that such characters as are shown by
the speeimens in hand appear to agree with material labeled under the same
name by the author of the species. It should be noted, however, that the
specimens assigned at various times by Lesquereux to C. diversifolius are
not all of one species, since some of the fragments may belong to Dorycor-
daites, while others from Arkansas are apparently specifically inseparable
from the material from the Boston mine near Pittston, Pennsylvania, labeled
as C. borassifolius (Stb.) Ung. My identification of the specimens in the
ironstone is both temporary and questionable. The fragments before me
are neaver the Dorycordaites group, and may, in conformity with the views
expressed by Grand 'Eury, belong to the Semaropsis type of fruit. It is
quite possible thar the leaf fragments in hand may have been borne on the
came tree with the Cardiocarpus (Samaropsis) Branneri Fairch. and D. W,
to be described further on.

Locality—Gilkerson’s Ford.

! Coal Flora, vol. ii, p, 536.
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CORDATANTHUS OVATUS Lx,
Pl LXXLL Figs, 1, 2,
1878, Cordaianthus gemmifer Gr.’Ey., Lesquereux, Proc. Am. Phil. Soc.,vol. xvii, p. 326,
pl. xlvii, fig. 5.
1879, Cordaianthus gemmifer Gr. 'Ey., Lesquereux, Coal Flora, Atlas, p. 16, pl. Ixxvi,
figs. 5, 5a ; text, vol.iii (1884), p. 914.

1880, Corduianthus ovatus Lesquereux, Coal Flora, vol. ii, p. 545, pl. ixxvi, figs. 5, 5a.

The axis of this species, as seen in the original type, No. 9187 of the
Lacoe collection,'is robust, distinctly and rather coarsely striate. The gem-
mules are open, ovate or ovate-oval, close at the apex, and apparently
arranged four to a complete turn of the spiral. The scales are ovate or
ovate-lanceolate, acute, rather fleshy toward the base, and distinetly carinate
toward the top, the keel being somewhat prominent in the almost mueronate
apex. Usually they are erect and fairly clearly defined, numbering perhaps
4010 50 to the gemmule. The bracts are very broad at the base, contracting
rapidly with a coneave margin to a narrow lineate rigid spine of variable
length, though always longer than the gemmule. The enlaroed detail, 5a on
pL Ixxvi of the Coal Flora, appears to have been dvawn from some specimen
other than the original of fig. 5. The same features arve seen in No. 9192,
another of’ the specimens originally studied, and in No. 9202, illustrated in
Pl LXXII, Fig. 2, and No. 9210, which show better the fragments of bracts,
often exceeding twice the length of the gemmule to the point of fracture, while
the gemmules themselves vary somewhat as to their distance along the axis.

In No. 9209, a specimen from Missouri labeled with the above name
by Lesquereux, we find a smooth axis bearing rather large erowded gem-
mules with long scales. So far as the character of the latter have weight
the specimen would seem rather to belong to Cordaianthus dichotomus Lx.,
if, indeed, that species is really distinet from the one under cousideration.
The striation of the axis is not, however, constantly visible in the specimens
of (. ovatus, since it seems to depend on the degree of compression, and shows
ouly in those portions of the stem that are slightly decorticated. In most
of the specimens from Pennsylvania referred by Professor Lesquereux to
this species, including Nos. 9190 and 9191 of the Lacoe colleetion, originals
used in the deseription of the species, the axis is somewhat convex and shows

!The fragment fizured in the Coal Flora is from the yieinity of Clinton, Missouriz not from
Canuelton, Pennsylvania, as inforred from the habitat named ou p. 846 of that work,
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merely the irregular transverse cracks or fissures in the carbon. The latter
may be only the result of shrinkage of an axis composed largely of cellular
tissue or they may bear some . zlation to the chambering of the pith. The
specimens from Cannelton have the gemmules usually more crowded, the
scales being generally a little shorter.

Very interesting, as furnisliing the data for the correlation of this
speeies, is the type described on page 534 of the Coal Flora as the stem of
Cordaites communis 1x.. In the specimen, No. 8946 of the Lacoe collection,
the impression of a segment of stem or branch 14 em. long and 2.3 e in
diameter shows about thirty leaf scars. From the axils of every one of
these, so far as can be learned without injury to the specimen, in the upper
Lalf of the segment, there radiate rather slender racemes of Cordaianthus.
The pedicels and gemmules on the upper part of the slab are rather slender,
having about the proportions of the C. dichotomus figured in the Coal Flora,!
but those nearer the base of the segment are unmistakable specimens of
Cordaianthus ovatus, and indicate the specific identity of the latter with the
type stem and intermingled leaf fragments of Cordaites communis.

The full length of the lineate hracts is ravely shown. In one rather
small specimen they are, however, seen as slender, slightly decurrent needles,
39 mm. in length, or over five times the length of the gemmules.

The fragment of a very small raceme, shown in Pl LXXII, Fig. 1, is
suggestive of the Cordaianthus gracilis of Grand Eury,® or to some extent
the C. Vollmanni (Ett.) Zeill,* though the resemblance to Ettingshausen’s
Calamites Volkmanni* is more remote

Cordaianthus ovatus appears to differ from C. ebracteatus Lx., to which it
seems closely related, by the absence of the bracts and the usually shorter
scales in the latter.

The difference between it and C. dichotomus consists perhaps in the
rather larger and longer scales and the possible dichotomy of the axis in
the type described under the latter name, though it 'appears somewhat
questionable whether the distinction between these two plants, found at the
same locality, is of even varietal rank. The characters in common will be
mentioned in the remarks on the latter species.

PL Ixxvi, fig. 6.
*Fl, earb, Loire, p. 230, pl. xxvi, fig. 7.
# Fl, foss, bassin houill, Valenciennes, p. 637, pl. xciv, figs. 6, 6a.
*Bteinkohlentl, Stradouitiz, pl. v, fizs. 1-3.
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Localities—Vieinity of Clinton, Missouri, Nos. 8946, 9187, 9192, 9202,
9209, 9210, Lacoe collection, U. 8. Nat. Mus; Pitcher’s coal mine, U. S.
Nat. Mus,, 6073, 6212; Hobbs's coal mine, U. 8. Nat. Mus., 6210.

CORDATANTHUS DICHOTOMUS Lx.

1878, Cordaianthus gemmifer Gr. By., Lesquereux, Proc. Amer. Phil. Soe., vol. xvii,
p. 326, pl. xlvii, fig. 6.

1879, Cordaianthus gemmifer Gr. 'By., Lesquerenx, Coal Flora, Atlas, p. 16, pl. lxxvi,
figs. 6, 60; text, vol. iii (1884), p. 914,

1880. Cordaianthus dichotomus Lesquereux, Coal Flora, vol. ii, p. 546, pl. lxxvi, figs
6, 6b.

The relationship of the type' deseribed under the above name to
C. ovatus is one of the closest affinity, if the two species are not in fact
identical. After an attentive examination of the original of figs. 6 and 65,
on pl. Ixxvi of the Coal Flora, I am far from certain that the specimen there
represented is to be separated from the C. ovatus found in the same locality.
The gemmules do not differ in form from those described above. The scales
are likewise ovate-lanceolate, carinate, the keel passing into the acute point
conspicuously as in ovatus, thongh this character is not brought out in the
detail, fig. 6. So also the bracts are dilated at the hase and quickly
contracted to a striated, rigid, long, slender needle, being identical in their
superficial characters with those in the other species.

With the exception of the dichotomies, the only external features by
which C. dichotomus and C. ovatus may be separated are a possibly greater
elongation of the gemmule, the scales being perhaps a little longer and
larger, and the less robust axis. But we have seen fertile axes of the same
character, save the forking, in the upper part of the stem of Cordaites
communis (type No. 8946 of the Lacoe collection) which bear indubitable
gemmules of Cordianthus ovatus, while the attitude in the matrix of the
compressed radiating spikes about the stem in No. 8946 is strongly
suggestive of the arrangement figured as typical of C. dichofomus. The
inspection of the figure of the latter species given in the Coal Flora?
convinces me that three at least of the four dichotomies there represented
are the result of coincidence of position in the horizontal projection, the
axes, all of which undoubtedly spring from a single branch or stem, being

''No. 9212 of the Lacoe collection, 7. 8, Nat. Mns.
< PL Ixxvi, figs. 6, 68, p. 546
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in different planes, while the fourth lower cen_tral dichotomy in the figure
leaves mueh to be desired as to distinctness. However, dichotomy is not
unknown in other species of Cordaianthus.

It is quite possible that further discoveries of Cordaianthus in these beas
will lead to the union not only of Cordeianthus dichotonus and C. ovatus,’'
but also . rugosus Lix., the Illinois type of which affords very slight ground
for its differentiation.

Localities—Vicinity of Clinton, Missouri, No. 9212 of the Lacoe col-
lection. Two fragments, perhaps representing C. ovatus Lx., with rather
long scales, are from Hobbs's coal mine, U. 8. Nat. Mus., 6200; and Deep-
water, U. 5. Nat. Mus., 6199.

CORDAICARPON Geinitz, 1862.

1828, Cardiocarpon Brongniart, Prodrome, p. 87 (pars).
1857. Cyelocarpon Goeppert and Fiedler, Nova Acta Acad. C. L. C. Nat. Cur., vol. xxvi,
p. 292,
1862, Cordaicarpon Geinitz, Dyas, vol. ii, p. 150,
1881, Cordaispermum Brongniart, in Renault: Cours bot. foss., vol. i, p. 102 (pars).
CORDAICARPON (ERASIFORME (Presl).

1838, Carpolites cerasiformis Presl, in Sternberg: I'l. d. Vorw., vol. ii, p. 208, pl. x, fig. 9.
1884. Carpolithus cerasiformis Presl, Lesquereux, Coal Flora, vol. iii, p. 824, pl. exi,
fig., 18,

The two specimens which 1 refer to this species represent a small sub-
orbicular, slightly cordiform fruit, the walls of which appear to have been
less resistant than those of most of the fruits referred to this genus. Like
the fruits described and illustrated by Presl and Lesquereux, they are some-
what wrinkled in the compressed state. The outer envelope seems to have
been rather thick. The surface is obscurely granular. The fruit from
Missouri is somewhat smaller than the one from Arkansas figured in the
Coal Flora, it having in fact very nearly the size of the one shown in
Presl’s figure. The specimens are also smaller and less apiculate than
Zeiller's Cordaicarpus Boulayi.?

At first T was disposed to regard these bodies as sporangia, but the
texture is quite different from any sporangia I have seen, while the presence

I The refercnce, on p. 933 of the 3d volume of the Coal Flora, of fig. 6, pl. Ixxvi, to Cordaianthus
ovatus is probably a mechanicul error.
2T, foss. bassin houill. Valenciennes, Atlas, pl. xeiv, figs. 14, 1da.
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of a narrow border zone, apparently corresponding to the compressed profile
zone of one of the envelopes of a Cordaicarpon, such as €. Gutbieri, and the
obscurely cordate base, have convinced me that we have really to do with
representatives of the latter genus. The reference to Presl’s Carpolites cerasi-
Jormis 1s not without doubt.

Localities—Deepwater, U. S. Nat. Mus.. 6164; Hobbs’s coal mine,
U. S. Nat. Mus., 6165.

CARDIOCARPON Brongniart, 1828,
Prodrome, p. 87 (pars).
CARDIOCARPON (SAMAROPSIS) BRANNERT Fairch. and D. W. MSS
PL LXXII, Fig. 3; Pl. LXI, Fig. 1e,

1899. Cardiocarpon Bramneri Fairch and D, W, MSS., D. ‘White, 19th Anun. Rept. U.
8. Geol. Surv., pt. 3, p. 534,

Fruit small, oval or ovate, and slightly prolonged at the somewhat
truncate base, 10 to 12 min. lbng, 7 to ) mm. wide, consisting of an ovate
nucleus within a relatively wide wing; wing oval, blunt, and incised a little,
or very slightly emarginate at the apex, sometimes slightly rounded on
either side of the micropyle, near which it forms a border 2 to 2.5 mm, in
width, narrowing slightly downward toward the lateral angles of the nucleus
to 1.5 to 2 mm. in width, then prolonged or dilated in a basal lobe 8 to 5
mm. wide, extending 3 to 5 mm. downward and truncate, or truncate
rounded at the base, which is often traversed by a fine, clear line passing
downsward from the nucleus; nucleus ovate-triangular, usually rather obtuse
Just below the acuminate apex, generally uniform in size, about 7 mm. long,
5 mm. wide, broadest a little below the middle of its altitude, either very
obtusely rounded or truncate at the hase, very thinly lenticular in cross
section, thickest near the base, or, when flattened, often marked by a small
oval medial convexity above the base, above which a line or faint ridge
passes upward to the micropyle.

The interesting examples of Samaropsis, one of which is figured in PL
LXXII, Fig. 8, are found in the clay ironstone matrix, both with and
without the marginal wing. The specimens that are less flattened are but
slightly convex and have but very little: adherent carbonaceous residue.
The wing, which is peculiarly dilated at the base, differing thus from all
the other small species with which I am acquainted, is obviously very thin,
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and probably membranaceous. In one compressed specimen the nucleus
is bordered by an intervening narrow, minutely rugose-striate zone, about
5 mny in width, which apl,:arent]y represents an envelope. The surface of
the wing is dull and moderately smooth; that of the nucleus is granular
near the base and granular-striate toward the top, as viewed by the lens.
The illustration of €. Brammeri in Fig. 3, Pl. LXXII, fails to show the
ordinary width of the basal dilation of the wing, or the usually more or
less triangular form of the nucleus.

This species, found quite abundantly at Gilkerson’s Ford, has also
heon discovered in the Coal Measures of Arkansas, from which it has been
described by Prof. H. L. Fairchild and myself in a report submitted to the
State geologist of that State. The upper part of the fruit resembles on a
small scale the corresponding portion of the Cardiocarpus orbicularis Ett.,"
though the basal portion is quite different. It is probably nearest to C.
zonulatus 1x.,* from which it differs, however, by the much broader down-
ward expansion of the wing. The €\ fluitans of Dawson® is somewhat smaller,
more distinetly granular, and lacks the pronounced dilation of the wing at
the base, while the marginal expansion at the top is proportionally wider.

Locality.—Gilkerson’s Ford, U. 8. Nat. Mus,, 6150, 6157, 6253, 6262.

RHABDOCARPOS Goeppert and Berger, 1348,
De fruetibus et Seminibus ex Form. Lithanthr., p. 20.
BHABDOUARPOS (PACHYTESTA) MANSFIELDI 10p:,

1879. Rhabdocarpus Mansfieldi Lesquereux, Coal Flora, Atlas, p. 18, pl. Ixxxv, fig. 21,

1883. Ehabdocarpus Mansfieldi Lesquerenx, 13th Rept. Geol, Sury, Indiana, pt. 2, pl
xxii, fig, 7.

1889, lebrioc;]mpus Mansfieldi Tx., Lesley, Dict. Foss. Pennsylvania, vol. ii, p. 868,
text fig.

1880. OQordaicarpus Mansfieldi Lesquereux, Coal Flora, vol. ii, p. 539, pL. 1xxxv, fig. 21
vol. iii (1384), p. 916,

1880. Cordaites Mansfieldi Lesquereux, Coal Flora, vol. ii, p. 537 (pars), pl. Ixxxvii, fig. 8.

Several specimens from Missouri agree well with examples in the col-
lections of the United States National Museum derived from the type
loeality, Cannelton, in Pennsylvania, and labeled with, the above name by
Professor Lesquereux. On one slab three specimens, slightly smaller than

! Bteinkohlenfl, V. Stradonitz, pl. vi, fig. 4.
£Coal Flora, vol. iii, p. 813, pl. ex, figs. 14-17.
tCond. Dep. of Coal, pl. xii, fig. 74.
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the average, lie nearly in a row, their axes parallel, close by the side of a
striated branching stem over 2 em. in diameter. No direct attachment of
the fruits to the stem is clear, though the arrangement is strongly suggestive
of a former organic union.

Although Rhabdocarpos Mansfieldi is described by Lesquereux as the fruit
of Cordaites Mansfieldi, it having been found by him on a branch referred to
that species and oceurring in the same beds, no leaves have yet been found in
Missouri that can, I believe, safely be identified with the Cannelton Cordaites.

Rhabdocarpos Mansfieldi resembles in size Pachytesta incrassata Brongn.,
to which it is so obviously closely related that there is little room for doubt
that its structure is in general the same as that of the latter species, so thor-
oughly and beautifully illustrated by Brongniart in his Recherches sur les
Graines Fossiles Silifides' and by Renault in the Flora of Autun and
Epinac.! Our American fruit, which is shorter, proportionally wider, more
distinetly obovate, with wider ribs than the species last named, is much
smaller than the P. gigantea Brongn.  P. intermedia of Grand "Eury,® another
related species, is longer, much more slender, and more pointed at the
extremities. Rhabdocarpos Schultzianus, which has also been ineluded in
Pachyteste by Grand 'Eury,* is much smaller than R. Mansfieldi, oval, and
rounded at the ends.

Localities—Owen’s coal mine, U.8.Nat. Mus,, 6178.  The precise locality
of the slab from the vicinity of Clinton is not known; U. 8. Nat. Mus., 6170.

RHABDOCARPOS MULTISTRIATTS (Presl) Lx.

1338. Carpolites multistriatus Presl, in Sternberg: Versuch, vol, ii, p. 208, pl. xxxix,
figs. 1, 2, '

1380. Rka%dw&mms multistriatus (Presl) Lesquerenx, Coal Flora, vol. ii, p. 578 (pars).

1899, Rhabdocarpus multistriatus (Presl) Lx., D. White, 19th Ann. Rept. U. 8. Geol.
Surv., pt. 3, p. 534,

It is with great doubt that I refer several specimens to this species,
the interpretation of which seems to have led to much confusion both in the
literature and in the collections pertaining to American Paleozoic plants.
Much of this material, including that now under consideration, would
appear to be referable to the original type of Trigonocarpum Schultzianwm of

! Parig, 1881, pls. xix, xx. See also pls. xvii, xviii, xxi.

*Bassin honiller et permien d’Autun et d'Epinac, fasc. iv; Flore fossile, 2me partie, Atlas, Paris,
1893, pl. Ixxx.

YGéol. et pal. bassin honill. Gard, 1890, p. 308, pl. viii, fig. 3. 4TL earb. Loire, p. 203.
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Goeppert and Berger® more properly than to Carpolites multistriatus Presl.?
The former type, setting aside the question of the essential Trigonocarpal
character, appears to be longer, more distinetly elliptical, pointed, with the
ribs much more numerous and finer. The latter is oval, with wider, broadly
convex ribs, apparently about fifteen or eighteen in number. Some of the
specimens referred to the former are undoubtedly close to Rhabdocarpos
apiculatus and R. carinatus of Newberry, as Kidston® has pointed out.
Others, chiefly from the Pottsville series, have nutlets resembling the last-
named form, but the envelopes appear to have been long, extending some
distance above the apex of the nut, with broad truncate-rounded apex and
striated, not ribbed, surface.  On the other hand, a portion of the material
labeled as well as that figured* by Professor Lesquereux as Trigonocarpus
Schultzianus, appears to me to stand closer to some of the forms illustrated
by Fiedler® than to the original example described by Goeppert and Berger,
or the specimens figured by Zeiller.® It is more than possible that the incom-
patibilities in the identification of these two species in our native collections
are very largely due to the varied conceptions of those species portrayed by
the European authors. The examination, as I have suggested above, of the
collections to which I have had aceess, seems to show that most of our speci-
mens determined as Rhabdocarpos multistriatus ave really much nearer the
Trigonocarpum Schultzianwn, although in the flattened specimens the main tri-
costate feature is often obliterated. On the other hand, some of the examples
labeled as Trigonocarpum Schultzianum often lack all fraces of the tricostate
character and are probably nearer the Rhabdocarpos multistriatus, while still
others approach the Rhabdocarpos Jacksonensis of Lesquerenx.” The material
from Missouri, although lacking a distinct Trigonocarpoid aspeet, belongs
among the large number of specimens which, as it seems to me, would
better be placed under Trigonocarpum Schultzianum. However, for the pres-
ent 1 follow the identification by Professor Lesquercux, leaving the final
reference of this fruit to a revision of this entire group of species.
Locality—Owen’s coul mine, U. 8. Nat. Mus., 6202.

| berger, De fract. et semin, ex form. lithanthr., 1848, p. 20, pl. i, figs. 22, 23.

2In Sternberg: Versuch, vol. ii, appendix, 1838, p. 208, pl. xxxix, fig, 12.

3 CQat. Pal, PL Brit. Mus., 1886, p. 213.

4 (joal Flora, vel. iii, p. 819, pl. ex, figs. 63-65.

sDie foss, Friichte d. Steink.-Form., 1857, p. 283, pl. xxiv, figs. 18-20; pl. xxvi, figs. 25-26,
5], foss. bassin houill. Valeneciennes, p. 651, plate xeiv, figs. 15-16.

*Rept. Geol. Surv, Illinois, vol. ii, 1860, p. 461, pl. xlvi, fig. 4.
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TITANOPHYLLUM Renault, 1890,
F1. foss. bassin houill. Commentry, pt. 2, p. 622.

Among the material sent by Dr. Britts from North and Wood’s coal
shaft, one-half mile cast of North’s Station, on the Kansas City, Clinton and
Springfield Railroad, there was found what appears to be the base of a very
large and very thick leaf, like Cordaites in several respeets. In a memo-
randum accompanying it was the statement that some of the leaves of this
plant were over 1 foot wide and 4 to 6 feet in length. This gpecimen,
though imperfeetly preserved, seemed so strongly to resemble the large leaf
bases figured by Renault' that further inquiries were made as to the oceur-
rence and form of these specimens. In reply Dr. Britts writes: “They are
certainly immense leaves, and were attached without foot-stalks to large
stems or trees, like a corn blade. * * * T found several bages of these
leaves, but no points. * * * The hases were somewhat contracted
laterally and thickened where they appear to have been attached to round
stems, some of them at least 6 inches or more in diameter.”

The evidence so kindly furnished by Dr. Britts, as well as that afforded
by the fragment in hand, leads me to regard it as probable that we have here
to do with an American representative of that interesting genus of Gymno-
sperms, Titanophylhum, hitherto known only in the Commentry Basin. The
generic description given by Renault® is as follows:

Leaves of great size, measuring 70 to 75 em.long by 20 to 25 em. wide, with smooth,
shining upper surface, traversed by longitudinal, hypodermal, parallel, nmlblillj.cfi.tlug
bands, inserted by a mueh enlarged elliptical base; outline rectangnlar, gradually
tapering toward the upper end, which is often fissured, the opposite extremity being
sometimes concave or cordate. The bands and the nerves, which are parallel for
nearly the whole length of the leaf, are curved in to terminate in the surface of inser-
tion; a cuticle very thick and smooth covers the epidermis.

From a study of the internal structure of the Commentry species,
Titanophyllum Grand’ Ewryi, Renault was enabled to demonstrate a Cycadean
organization analogous to that of the Colpoxylon Brongn. described from
siliefied material obtained at Autun.

'FL foss. bassin honill. Commentry, pt. ii, p. 622, pl. Ixix.
*Loe. eiti, p. 622,
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'TITANOPHYLLUM BRITTSIT 1. sp.

The specimen in hand, from what seems to be the thick base of the
leaf, though flattened, seems to represent a system of bands similar to that
illustrated by Renault! They are somewhat finer than those in the French
type.  The surface is distinetly and zonally striated. The incurving of the
bands and nerves accompanying the contraction of the base of the leaf is
very clearly seen. As flattened, the fragment seems to have a thickness of
about 2 mm. While our flattened specimens are, possibly as the result
of pressure, thinner at the base than are the French specimens, they appear
to be somewhat larger.

The generic identity of the American material with the French seems
probable from the description communicated by Dr. Britts, though it can
not be absolutely assured until more and better material shall have been
examined. The slightly narrower bands in leaves apparently less thick and
much larger, the leaves measuring 6 to 12 inches in width and 4 to 6 feet in
length, distinguish our plant, supposing it to belong to ZLitanophyllum, from
the Titanophyllwm Grand *Euryi, though in view of the resemblance of the
impression to certain compressed stems or large branches, the formal diag-
nosis of our species should not he given until more satistactory material,
susceptible of good illustration, is at hand. The specimens from Missouri
are entirely carbonized and strongly compressed.

Localitiecs—North and Wood coal shaft, one-half mile east of North’s
Station on the Kansas City, Clinton and Springfield Railroad, the vein
worked being an extension of Jordan’s coal, U. 5. Nat. Mus.,, 6168. A
smaller fragment, possibly of the same unature, comes from Gilkerson’s
Ford, U. 8. Nat. Mus., 6169.

. CONIFER.ZE.,
TAXACEZ P
DICRANOPHYLLUM Grand 'Tury, 1873.
Comptes Rendus Acad. Sei., vol. Ixx, p. 1021,

The genus Dicranophyllum, as founded by Grand Eury, contains certain
arborescent conifers with spirally arranged, long, narrow, dichotomous, coria-
ceous, rigid, acute, parallel-veined leaves with decurrent contiguous cushion-

1 Loe. eife, pl. 1xix, fig. 4 or fg. 13,
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like enlarged subrhomboidal, slightly oblique fleshy leat bases. The aspect
of the branches is somewhat like Trichopitys. The male element is gener-
ated in small cones in the axils of the leaves, while the female organs are,
according to Renault,! ovules or seeds arranged in considerable numbers
along the very oblique linear basal portion of the leaf. The leaves bearing
the seeds fork but once. Generally the leaves, which vary greatly in length,
adhere to the branche: until the latter are quite large. The leaf bases are
suggestive of Lepidodendron, but lack the lateral traces in the leaf scar and
the appendages, though they are carinate. The scars are described® as a
little above the middle of the cushions, oval, and marked in the center by
a small depression corresponding to the single vaseular bundle.
Dicranophyllum should, perhaps, together with Trichopitys, Ginkgophyllwm,
Saportea, and Whiftleseya be associated with the Salisburiee in the Gink-
goales, to which, among living plants, it appears to be most closely related.

DicraNOPHYLLUMY 8p.
Pl, LXXIII, Fig. 1; Pl. XTI, Fig. 10,

Among the specimens collected by Dr. Britts from Hobbs's coal miné
is a fragment of shale, on one side of which is a forked branch, each of the
slightly unequal divisions being at an angle of about 45°, between 10
and 14 e¢m. long, very thick in proportion to the length, and clothed rather
densely with narrow dichotomous leaves. The back side of the thin frag-
ment of shale contains a robust twig of the same character, about 15 em
long and, like the others, thickly clothed with' leaves. This twig lies in
the same direction as that on the other side, and at the edge of the shale
where the branches on both sides pass downward off the rock fragment the
broken ends are inclined toward each other and are less than 5 mm. distant.
It is probable, therefore, that both belong to a common parent branch.
Unfortunately this example is not adapted to photography, while the
macerated aspect of the whole specimen and the commingled ramose
leaves, passing on all sides into the matrix, render its delineation without
idealization most difficult. The leaves are very oblique and appear to
overlap at the decurrent bases. They are generally, as seen in the detail,
Pl. XLI, Fig. 10, slightly rigid, though often forked but a short distance

L¥'l. foss, bassin houill, Commentry, pt. 2, p. 625,
#Renault, Fl. foss. hassin houill. et perm. J'Antun et d’Epinae, pt, 2, 1896, p. 373.
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from the base. The dichotomies are repeated three or four times at a
rather narrow angle, and the ultimate divisions ave often strongly outward
curved. As remarked above, the branches appear to have been macerated;
so that while it is obvious that the axis was robust and of considerable
substance, no satisfactory evidence as to the leaf bases is at hand, while
the leaves themselves are so destitute of any considerable residue of carbon-
aceous matter and so lax, particularly toward the apex, as to suggest that
‘he fossil should be rather associated nearer the Algme. Usually there is
left not even any other trace of the vascular axis of the leaves than a
rugose furrow or canal.  Often this, too, is lacking. Numerous spore-like
bodies of various dimensions, some of which equal large macrospores in size,
are mingled with the leaves and seem to have been lodged there. In the
form and aspect of the branches, the general attitude of the decurrent

leaves and the bifureation and apparent basal rigidity of the latter—in fact,
i their habit and such superficial characters as arve visible, these plant frag-
ments seem to represent badly macerated twigs of Dicranophyllum. It is
possible that specimens better preserved will show characters of the axes,
leaf bases, or even the leaves, that will make it necessary to refer them to
some other genus or even to a different class, sueh as the Thallophyta.

The specimen in hand is not the first representative of this genus to he
reported from this country, D. dichotomum and D). dimorphum having heen
deseribed by Professor Lesquereux from Cannelton, Pennsylvania.'

Of the few species of Dieranoplyllum yet described, D. gallicum Gr. 'Ky,
and D. tripartitum Gr. "By, are neavest to the form in hand.  Owr specimens
should be compared with the illustrations of the former species given by
Grand "Eury,” Wenceslau de Lima,” and Renault,* or of the latter species
given by its author.?

The resemblance to several of the figures given by de Lima® and
Renault™ is certainly very interesting and appears to indicate a closely
related species in the flora of Missouri. The leaves of the American plant
fork more frequently and neaver the base, are less rigid, while the lower

1 Conl Flora, yol. ii, p. 553, pl. Ixxxvii (hound in text), figs. 8, 9a, p. 554z pl, Ixxxii, ligs, 1-3.
21, Carb, Loive, 1877, p. 275, pl. xiv, figs. 8-10.

aMonogr. d. gen, Dicranophyllum, 1888, p. 13, pl. i, figs. 2, 35 pl. iii.

41, foss. bassin liouill. Commentry, pt. 2, pp. 6, 26, pls. 1xx, Ixxi.

s(rand ‘BEury: Géol. et pal. bassin houill. Gard., p. 385, pl. vi, figs. 12, 13,

& Op. cit., pl. iii. TOp. cit., pl lxx, fig. 7; pl. 1xxi, fig. 5.

MON XXXVII—I8
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portions of the leat are wider. While the fragments from Missouri appear
to represent a spectes different from any vet described, a specific designation
or description of them is postponed pending the discovery of additional
better-preserved material.

Locality —Hobbs’s coal mine, U, 8. Nat. Mus.. No. 6076.

ANIMATLIA®D
PALJAOXYRIS Bronguniart, 1828,

1828, Palworyris Brongniart, Aun, Sei. Nat., vol, xv, p. 456; Prodrome, p. 137.

1840, Carpolithes Morris, Trans, Geol. Soe. London, (2) vol. v, p. 480 (pars).

1852. Pualewobromelic Witingshausen, Abh d. k.-k. geol. Reichsanst., vol. 1, no. 3, p. 1.
1860. Sporlederia Stiehler, Bromeliaceen d. Vorwelt, p. 5.

1872. Spirvangiwm Schimyper, Traité, vol, ii, p. 514,

PALAOXYRIS APPENDICULATA Lix,

1870. Palworyris appendiculaia Lesquerenx, Rept. Geol. Surv. Illinois, vol. iv, p. 465,
pl. xxvii, fig. 11.

1888, Pualworyris appendiculate Lx., Renault and Zeiller, I'L foss. bassin houill. Com-
mentry, pt. 1, p. 18, pl. xlii, figs, 6, e, 6.

1870. Spirangivm appendiculatum Lesqunerenx, Coal Flora, Atlas, p. 16, pl. 1xxv, fig, 123
text, vol. il (1880), p. 520, i

1889, Spirangivm appendiculatum Lx., Saporta, 'aléont. frang., Veg. Jurass., vol. iv,
p. 46, pl. cexxxi, lig. 3; pl. cexxx, g, 3.

Of this, the most common American species of Paleoxyris, I have seen
but a single fragment from Missouri. This speeimen shows the narvow,
sharp-keeled, equivalvate form characteristic of the species. The valves,
which are probably eight in number, cross the flattened capsule at a very
wide angle to the axis.

Mr. Kidston, in his review of the British species of the genus, unites

! bl

this species with the Old World Paleoryris carbonaria Sehimp.  The two
forms are undoubtedly very closely related, but from an examination of
material representing the latter species from the vicinity of Dudley, Eng-
land, T am convineed that the American type is distinguished by the
narrower valves, and consequently smaller arveolation in the compressed
specimens; and while in P, appendiculata the whole organ is, in general,
smaller, the dilated portion is proportionately larger.  No other equivalvate
American species has yet been deseribed which is liable to be mistaken for
the one in hand.
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Paleoxyris is now regarded by many paleobotanists as representing
the egg capsules of certain Paleozoic Selachians. The writer has at present
under examination a series of specimens, including several new species,
that will, it is hoped, throw some additional light on the nature and
organization of these very interesting remains.

The name Spirangium, proposed by Schimper on the ground of
propriety, should be abandoned. While it has long been known that these
fossil remains have no relation to the living Xyris, the generie appellation
Paleoxyris is clearly understood to have heen applied exclusively to this
type. It therefore has priority, and in its proper function as a generie
designation, not as a description, it should prevail.

Locality—Gilkerson's Ford, Grand River, U. 8. Nat. Mus., 6203.



DISCUSSION OF THE FLORA.

SPECTES REPORTED FROM THE LOWER COAT MEASURES OF MISSOURIL,
BUT NOT INCLUDED IN THE FOREGOING ARRANGEMENT.

As was remarked in the introduction to thiz report, the descriptions and
discussions given herein relate only to species of which I have been able
to examine specimens from the Lower Coal Measures of Missouri. Fortu-
nately, nearly all the Paleozoic plant material from Missouri ever published
by Professor Lesquereux was collected by Dr. J. H. Britts, of Clinton,
Missouri, to whose enthusiastic and continued researches paleobotany owes
a great debt, and this material is now either in the private collection of
the latter or in the national colleetions. The latter inelude not only the
extensive consignments forwarded from time to time by Dr. Britts to the
United States Geological Survey and the United States National Museum,
but also the private collection of Professor Lesquereux, which passed into
the great collection of Mr. R. D. Lacoe, of Pittston, Pennsylvania, through
whose generous patriotism and disinterested love of science they were
transmitted as a part of the Lacoe collection to the United States National
Museum.

Two lists of the fossil plants from the Coal Measures of Missouri have
been published.  The first of these, by Professor Lesquereux, which appears
in the summaries at the end of the Coal Flora®' comprised an enumeration
of the species deseribed or identified from Henry and Yernon counties up
to the date (1884) of the termination of the manuseript for the third volume,
I repeat in the following list the enumeration there given, the species
discussed or quoted as synonyms, ete., in the preceding pages being
marked with an asterisk (*):

* Alethopteris ambigud * 4. Serlii
*A. lonchitica® * Annalaria longifolia®

I8econd (Feological Survey of Pennsylvania, Report of Progress P, vol. iii, 1884, pp. 874, 880,
2 Specimens veferred to A. Serlii Brougn.
*d. stellala (Schloth.) Wood,

206
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* A. longifolia var, angustifolin

# A, sphenophylloides

* Asterophyllites fasciculatus

#A. rigidus'

*Calamites Suckowii

* (. Cistii

* Callipteridium membranaceum
O, Owenii

*0. Sullivantii

*Cordaites communis

*O. diversifolius

*Corduianthus dichotomus

*C, gemmifer?

* Dictyopteris obliqua®

* Eremopteris Missouriensis

* Lepidodendron Brittsii

* L, eyelostigmat

* L. lanceolatuwm

* L. marginatem®

* L. scutotum
L. Sternbergii

* Lepidophloios dilatatus®

* [, sigillarioides®
Lepodoplyllvm minus
Lepidostrobus Goldenbergii

* Lepidoxylon anomalum

= Megaphytum Goldenbergii
* Neuopteris angustifolia®
N. cordata
* N, dilatata
N. flexwose
* N, hirsuta®
N. Loschii
* N, Missowriensis
*N. rorinerois
Odontopteris suberenulata
0. heterophylla
*(). sphenopteroides !
¥ Pecopteris arborescens
*P. Clintoni
*P. eristate
*P. dentata
*P. erosa
*P. pennegformis '’
*P. westita
* Pinnularvia capillccea '
* Pyeudopecopteris acuta™
®¥ P, drregularis 'Y
P. macilenta
* Pyeydopecopteris wummularioe
* P oblusiloba
. Siltimanni

I Speeimens referved to A, longifolive (Sth.) Brongn.

*The specimens fignred from Missouri nnder this name were used as types of €. ovafus Lx. and
C. dicltotomus 1.x,

The specimens (rom Clinton thus recorded represent the Linopteris gilkersonensis.

TType of the geuus Omphalophloios.

"Hpeeimens from Missouri referred to L. lanceolatum Lix,
6 Missouri specimens changed to L. Fan Ingeni n. sp.

TTransterred to Sigillaria.

tProbably the species treated as I, princeps in this report.
8 Neuropleris Scheuchzeri var. engustifolia (Brongn.) Lx.

10 Nearopteris Scheuchzeri Hoffm.

27

e

{

1 Mariopleris sphenopteroides (1ix.) Zeill,

12 flgiopteris Winslovii n. 8p., from the Missonri specimens.

12 A species concerning which there is mnel uncertainty in the American material. All the
gpecimens from the region of Missouri found by the writer nnder this nmne represent the Pecopleris
dentata of Brongniart,

W Radicites capillacen (L. and H.) Pot.

15 Speeimens from Missouri identified with this species ave referable to Mariopteris aphenopteraides
(Lx.) Zeill.

15 The Missouri form is indistingnishable from that deseribed as Pseudopecopleris obtusiloba
(Sth.) Lx.

17 Tha secondary types of Sphenopteris micta Schimp. were labeled hy Lesquerenx with this name.
[ have been unable to discover the species of Gutbier in any of the collections.
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* Rhacoplyllum adnaseens’ *8. filiculme”
*R. arborescens® *8. longifolivm?
*R. filiciforme® ®8. oblongifolivin®

K. fimbriatum *8. Sehlotheinvii™
*R. hamulosum *Soraclades ophioglossoides!
*R. Wivsutum *8plienopteris Britisii
*E. lectuca’ *8. elueroplylloides
* . membranacewm *8. Dubuigsonis?
* It spinosion *8. fureata ¥
*Nigillaria fissa® *8. Gravenhorstii

8. Menaydi *¥8, mixta

8. reniformnis *8. spinosa ™

8. sculpta . splendens ™

S. spinulosa N. tridactylites ™

*Sphenophylluom eroswm®
2 phy

Certain of the above species may with a high degree of probability be
reterred to other forms deseribed in the preceding pages, though the names
have generally been omitted from the discussion for the reason that 1 have
not seen the specimens on which the determinations were based.  Such are
(1) the Lepidodendron Sternbergii, which, as seen in the collections identified
by Professor Lesquerenx, was sometimes interpreted so broadly as to include
branches hardly distinguishable from 7. lanceolatum, to which T am inelined

- to believe the fragments from Missouri may have belomged; (2) the Lepi-
dostrobus Goldenbergii, which is no doubt the cone correlated in the fore-
going pages with Lepidostrobus prineeps Lix.; (8) Newropleris cordata, which
I8 here, as in most other eases in our American literature, used for certain

' Mentioned in conuection with Pecopteris dentota Brongn.

“Material from Missonri referved to Aphlebia of. filiciformis and A, rispa.

#The earlicr generic name Aphlebia Presl has priovity, and is employed for this and other
speeies included by Lesquereux and Séhimper in Bhacophyllum.

VOEL AL Garmari Zeill.

?The specimens determined as Sigillaria fissa beloug o 8. sigillarioides ( Lepidophiloios sigillari-
oides T.x.),

“8. cuneifolinm (8th.) Zeill,

"The examples found under labels bearing 8. Jitieulme Lix.” ave rveferable to S. emarginatum
Brongn,, or 8, cuncifolivm {Sth.) Zeill,

#The specimens from Missouri appear to represent the S, majus of Bronn.

*The gpecimens labeled 8. oblongifolivm Gern.” are included in a new species, S, Lescurianunt.

" The Missonri spacimens and most other American material recorded as thiz species belong to
Splenophyllum emarginatum Brongn,

W Sphenopteris ophioglossoides (Lx.).

#The plant listed nnder this name is hereinbelors described as . Fan Ingenii n. sp.

'* All specimens in the collestions from Missonri found lahelad with this name are here referred
to Eremopteris missowriensis Tux,

“#The examination of the figured specimens from Missonri shows them to helong fo the species
earlier described by Lesquereux us Sphenapteris pinnatifda.
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more lanceolate pinnules of N. Seheuchzeri Hoftm.; () Odontopteris helero-
plylla, which represents probably but heteromorphous pinnules of the same
type of Newropteris, and (5) Rhacophyllum fimbriatum, a wholly obscure and
equivocal species. Nowhere in the writings of Professor Lesguerenx have 1
found any other mention than that cited above of a Lepidophyllum [or
Lepidostrobus] minus. In Hambach’s list, referred to below, it is credited to-
Lesquereux. It iz not likely to be Schenk’s L. minus,' for T can find no
evidence that the publication of the latter was known to Professor Lesquereux
at the time of the completion of the Coal Flora. The Sigillaria reniformis of
the list is of too little value or itil]i)orr:-mm! as a species to merit any further
consideration.

If we accordingly exclude the somewhat doubtful records just passed

in review we shall have left, unaccounted for, species as follows:

Callipteridinm Owenii Lx. Ps. Sillimanni (Brongn.) Ix.
Neuropteris flexwosa Stb. Sigillaria Menardii Brongn.,
N. Losehii Brongn. 8. seulpta L,

Odontopteris suberennlate L. 8. spinulosa Gerin,

Pseudopecopteris macilenta (L. and H.) Lx,

It is appropriate in this place to consider briefly a few points relating
to both the affinities and the geologic occurrence of these species. .

Callipteridium Owenii is a species in ceneral characteristic of the upper
part, or Sewanee group, of the Pottsville series; and I have not vet seen if
from the Lower Cloal Measures.

As generally differentiated in our American collections, Newropferis
Aexuosa and N. Loschii extend throughout the Coal Measures, but the plant
most commonly found under the latter name is indistinguishable from Hoff-
mann’s N. ovate, and should be so designated.  Pseudopecopteris macilenta, as
at present exemplified in our collections, includes two very distinet types,
one of which, from the higher coals, is similar to the species of Liﬁdley
and Hutton, while the other, from the upper beds of the Pottsville series,
passes by transition into the form deseribed as Pseudopecopteris decipiens 1x.
It is uneertain which of these two types is meant in the above list.  Odon-
topteris subcrenulata and Pseudopecopteris Sillimannt ave both rave species,
and are closely identified with the Mammoth vein in the Southern Anthra-
cite feld.  Sigillaria Menardi, S. seulpta, and S. spinulosa, the remaining

1In Richthofen’s ¢ China:” vel.iv, 1883, p. 219, pl. x1ii, fig. 13.

]
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species, are, in general, to be found only in the higher coals of the anthra-
cite series. Thus, from a cursory glance at the stratigraphic range of the
species given ou the high authority of Professor Lesquereux in the above
list, it appears that most of the pl"r,nts of limited range are more or less
distinetly peculiar to the coals below the Tl‘eepurt in the bituminous fields
of Penngylvania or the Mammoth vein in the region of the Southern Anthra-
cite field in the same State.

The second list of the fossil plants of the Carboniferous of Missouri is
that embodied in Mr. G. Hambach's Preliminary Catalogue of the Fossils
Occurring in Missouri.!  In this enmmeration we find, hesides the species
listed by Lesquereux, a number of others, as follows:

Neuropteris tenuifolic Brongn,,

Sphenopteris eristale Sth.,

Lepidophyllum teajus Brongu., and

Taonurus Colletti Lx. from Henry County.
Neuropteris fimbriata Lix, and

Desmiopyhllum gracile Tx, from Jasper County.
Lepidodendron aculeatwm Sth. from Vernon County.
Trigonocarpus Dawesii L. and H, and

m

I, oliveeformis L, and H. from Cedar County.

Since there is no statement to the contrary, we may infer that these
additional species are recorded on the basis of identifications made by Dr,
Hambach.

If we consider these species from the standpoint of their affinitics and
stratigraphic oceurrence, we may note that Newropteris tenuifolia as a name
is somewhat ambiguous in this country, some of the material, even con-
tignous fragments, included thereunder being identical with other material
known as N. Loschii. The species, in any case, is unknown to me from
below the Lower Coal Measures, though it ascends probably as high as the
Lower Barren series (XIV) of the Pennsylvanian sections. Newropteris
Jimbriata Lx. is not found until we reach some distance above the hase of
the Coal Measures, and it passes up into the higher coals of the Northern
Anthracite field.  Desmiophyllum gracile is very close to Teaniophyllum lati-
Soliwm. — Lepidodendron  aculeatum Sth. should have a wide range in the
upper part of the Lower Coal Measures, while Trigonocarpus Dawesii, if

1 Bull, Geol. Surv. Missouri, No, 1, 1890. See pp. 83-85.
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correctly identified, may possibly have been derived from a terrane of upper
Pottsville age. In any case, it can avail little to attempt to utilize for cor-
relation the species listed by Hambach, since not only dre we left in igno-
rance, except as we may gain some idea from a general geologic map, as
to which of the three divisions of the Coal Measures any of the specimens
outside of Henry County came from, but we are also furnished no other
geographic localization than the bare name of the county in which the
various species are said to have been found.

For the reasons given above, little if any weight will be attached to or
use made of the few additional species said to have been found iu the Coal
Measures of Missouri, but which have not been seen in any of the collections
to which 1 have had access.

EVIDENCE OF THE TOSSIL PLANTS AS TO AGE AND EQUIVALENCE
OF THE TERRANES.

Preliminary to an attempt to ascertain the stratigraphic significance of
the floras of the Lower Coal Measures of Missouri, it will be necessary first
to take into consideration the general character or facies of the combined
flora; to review the vertical distribution of the species and differentiate
those possessing, so far as is known, special correlative value, and to con-
sider some of the relationships, and the consequent implied chronologic
data, of some of the forms made known iu this report. This accomplished,
we may proceed to the comparison, with special reference to the contempo-
raneitics indicated by the vegetable remains, of the Lower Coal Measures
of Missouri (1) with seetions of the Carboniferous in other portions of the
eastern United States and (2) with several of the sections of the Carbonif-
erous group in the Old World.

SYNOPSIS OF THE FLORA,

In the consideration of the relationships of the plants from the Lower
Coal Measures of Missouri and their .occurrence in other regions I shall
exelude the few veported® species of which I have not seen specimens,
limiting my discussion to the species examined by myself, and recording
only such distribution of these species as is hased on personal observations.

To obtain a comprehensgive view of the plants treated in the foregoing

! Enumerated in the preceding sections.
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pages, we may summarize them, somewhat l.lll‘thICl]..lFLTlC{lHy as follows, the
figures given re resenting the number of species deseribed :
]

Algee, 2. Cyclocladia and Macrostachya, 2,
Fungi, 2, Radicites, 2.

Eremopteris, 2, Sphenophyllam, 3.
Pseudopecopteris, 3. Lepidodendron, 5.

Mariopteris, 4. Lepidophloios, 1.

Sphenopteris, 19, Lepidostrobus, 3.

Oligocarpia, 3. Lepidophyllum and Lepidocystis, 2.
Pecopteris, 10, Omphalophloios, 1.

Spiropteris and Brittsia, 2. Sigillaria, 4.

Aphlebia and Fern trunks, 12 Stigmaria, 2.

Alethopteris and T@niopteris, 3. Taniophyllom and Lepidoxylon, 2.
Callipteridinm, 5. Cordaites, 2,

Neuropteris, 3. Cordaianthus, 2.

Linopteris and Odontopteris, 2. Cordaicarpon, 1

Calamites, 3. Cardioearpon, 1.

Asterophyllites, 2, Rhabdocarpos, 2

Annnlaria, 3. Titanophyllum? 1.

Calamostachys and Volkmannia, 2. Die ranophyllum? 1.

GENERAL RANGE OF THE MISSOURI FLORA IN THE COAL MEASURES OF THE
UNITED STATES.

From the suwmmar v given above, it will be seen that nearly all the com-
mon genera of the \IPM»( -arboniferous of the world are represented in the
flova of Missouri. Among the more important exceptions are the genera
Trigonocarpum," Bothrodendron, Lonchopteris, and the newer divisions of the
old genus Cordaites. The second genus, Bothrodendron, is very rare in this
country and has heen supposed by many to he entirely wi anting. There
are, hnwever numerous specimens of it in the recent colleetions made by
the Survey from the Kanawha series (Lower Coal Measures in the ]“mupe;m
sense) of West Virginia. There is, moreover, little room for doubt that the
fossil deseribed by Professor Lesquerenx?® from “near the base of the Middle
Carboniferous Measures” near Alta, Illinois, as Cyelostigma  Kiltorkense
Haught., is a representative of the same genug, though the identity of the
tossil w1th the speecies found in the Old Red Sandstone of Ireland is most
improbable. The genus Lonchopteris has not yet, so far as 1 am aware,
been found in North Ameriea.

"Itiis possihle that the ernshed fraits identified as Bhabdocarpos multistriatus may, when fonnd
better preserved, show the characters of Trigonoearpu.
2Coul Flora, vol, ii, 1880, p. 429,
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Several biologic features will at once appear from a casual review of
the species discussed in the preceding portion of this report.  One of these
is the great preponderance and considerable diversity of the ferns.  These
are especially characterized by the presence of a large number of species
of Sphenopteris and Pecopteris, many of them representing types generally
found at no little distance above the base of the Lower Produetive Coal
Measures, or No. X111 of the system of denomination employed in the later
State geologie reports of Pennsylvania. In fact, the aggregate of species
is distinetly such as is only to be found in the Coal Measures proper. With
the exceptions of a very obseure fragment, doubtfully referable to Sphenopteris
Hoeninghausii Brongn., and a solitary 5]u1acimenl representing a new species
of small Mariopteris usually confined to the Sewanee group (Upper Potts-
ville), there does not appear to be a species in the collections before me that
is not at least varietally different from any I have yét seen in the rich floras
gathered from the Pottsville series in the Appalachian ]_u'oviiui-.ce. Even the
exceptions just noted are represented by not more than three fragments in ail.

A large proportion of the species in our flova appear to range through
o considerable thickness of the Mesocarboniferous in America, and offer
us, accordingly, but little correlative aid, except, in some cases, by refer-
ence to their first ascertained appearance.  Others, like Spiropteris, Hysterites
Cordaitis, Conostichus, Caulopteris? acantophora, and EBxeipulites Callipteridis
are presumably little adapted for stratigraphic use on aceount of their nature
and mode of occurrence, though the last named has not, I believe, been found
on any, other host than Pseudopecopteris squamosd (Sphenopteris newropteroides).
As representing the former category, or as species insufficiently defined in
general, or species whose disiribution has not yet been properly studied in the
American collections, we may exclude from further consideration Sphenopteris
pinnatifida, Pecopteris dentata, the Aphlebice, Callipteridivm Sullivantii, Newrop-
teris rarinervis, N. Schewchzeri, the Calamites, Astevophyllites equisetiformis,
the Annularie, Sphenophyllum cuneifolivm, S. majus, Sigillaria tessellata, Stig-
maria verrucosa, Cordaites diversifolius, and Rhabdocarpos multistriatus.

Before dismissing these, however, I should add that a close inspection
of many of the species of wide vertical range shows some very interesting
chronologic modifications or phases, whieh, though they may be local, appear

C Callipteridivm Owenii enumerated by Lesquerenx in the list of speeies from Henry County,
Missouri, should perhaps also be included, although 1 have not seen the specimens or specimen on
which the record is based.
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to be vertically limited and to promise in many eases as great aid, within cer-
tain conditions, as distinet species. Thus, among the plants just mentioned,
the Pecopteris dentata from Henry County, Missouri, represents the robust
type, larger than the typical P. plumosa of the lowest of the Coal Measures,
vet not so flat and broad as the one found above the Waynesburg coal in
the Upper Barren or “Dunkard Creek series” (XVI) of Pennsylvania and
West Virginia. The form in hand is like that seen in the higher coals
of the Lower Productive Coal Measures. On the other hand, the small,
narrow form of Newropteris Scheuchzeri and the more delicate Asterophyllites
equisetiformis found in the Missouri material are as yet unknown in any of
the coals above the Kittanning group of the bituminous series of Pennsyl-
vania or the I coal of the anthracite region.

S0, too, the species which have not hitherto heen found outside of the
Missouri terranes under consideration have but a subordinate correlative
ralue, based chiefly on analogies and inferences drawn from their relations
to other species. The species which, so far as T am aware, are, with refer-
ence to their American distribution, peculiar to the flora under discussion,
are given in the following list:

Hysterites Cordaitis.
Lremopteris bilobata,
Sphenopteris Broadheadi.
S. missouriensis,

S, Van Ingend.

N, suspecta,

N. capitata.

8. ophioglossoides.

8. bilobata,

Oligocarpic missouriensis,
Pecopteris Jenneyi.

P. Qlintond.

P. mertensides.

P. pseudovestita.

Brittsia problematica.
Aphiebia membranacea.
A. subgoldenbergii.

Callipteridium membranacewm,

C. Jenneyi.
Newropteris missouriensis.
Drictyopteris gilkersonensis.

Teeniopteris missouriensis,

Sphenophyllum fasciculatum.,

Cyelocladia Brittsii.

Mucrostachya longifolia.

Sphenophyllum Lescurianum,

Lepidodendron Brittsii,

L. lanceolatum.

L. scutatum,

Lepidophloios Van Ingeni.

Lepidophyllum  missouriense ( Lepi-
dostrobus  and Lepidocystis mis-
SOUITENSTS).

L. Jenneyi ( Lepidostrobus Jenneyi).

Omphalophloios eyelostigma.

Lepidoxylon anomalum.

Sigillaria ovata.

Cordaites communis,

Cordaicarpus cerasiformis.

Cardiocarpus Branneri.!

Titemophyllum? Brittsii,

'This species is also found in the Coal Measures of Arkansas, though the report in which 1t 15

described by Prof. H. L. Fairehild and myself for the State selogical survey is not yet publishoed.
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STRATIGRAPHIC RANGE OF SPECIES HAVING A RESTRICTED VERTICAL DIS-
TRIBUTION.

The remaining species of our flora may, on account of either their
specific solidarity or their somewhat limited vertical range, be regarded as
compositely possessing a move direct and aceurate chronologic significance.
In the following table is shown the summarized distribution of these
species in the bituminous fields of Ohio, Indiana, 1llineis, and Pennsyl-
-ania, and in the Northern Anthracite field, based on a personal examina-
tion of the collections that have formed the subjects of the prineipal printed
reports.  Several of the species here tabulated are recorded in some of the
American literature relating to these collections as having a vertical range
greater than that shown in the table; but an examination of the specimens
serving as bases for the greater number of those extended records shows
that materials from vertically widely separated horizons have often been
assigned to the same species, although when closely inspeeted it is seen that
they represent entirely distinet species, and frequently also no transitional
or intermediate forms, varieties, or species have been found. Numerous
examples are seen among the specimens from the Pottsville series (“sub-
conglomerate” and *conglomerate”), which have been recorded under the
names of distinetly Coal Measures species. Those who may wish to con-
sult the extended distribution as recorded in the literature will find a nearly
complete compilation in the publications of the Second Geological Survey
of Pennsylvania.' ‘

In the following table no account is taken of the variations or modifica-
tions which some of the species have undergone within the time of their
ascertained duaration. _

The distribution of the spec.ies in Rhode Tsland is omitted on aceount
of lack of information relating to both the geographic and the stratigraphic
sources of much of the material. Tt would seem, however, from the large
number of species in the Rhode Island collections that are identical with
those in Missouri and the affinities of others, that a considerable portion of
the specimens from the former State may have come from a fossiliferous
horizon of perhaps not much later date than the fossils from Missouri.

I Hee Reports of Progress, P, vol, iii, 1884; PP, 1880; and P 4, vols.i-iii, 1889-90,
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Oceurvence of Missouri species observed in other basins of the United States.
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PROBABLE STAGE OF THE LOWER COALS OF MISSOURI IN EASTERN SECTIONS.

A review of the preceding table shows (1) that nearly all the species
from Missouri whicli have a relatively restricted vertical range have also
been collected from near the horizon of coal B near Morris or Mazon Creek,
Tlinois, or in the Kittanning coals of Ohio and Pennsylvaunia, and that the
plants from the Lower Coal Measures of Missouri, especially in Henry
County, appear to be most nearly related to those floras; (2) that the greater
portion, or nearly two-thirds, of these species are present in the floras of
Mazon Creek and Morris; (3) that over one-halt of them have been gathered
from the Kittanning (chiefly the Darlington and Middle Kittanning) of Ohio
and Pennsylvania, and (4) that nearly oue-half are also present in the
collections from coals D and E (the “Marey” and “Pittston” coals) in
the Northern Anthracite field.

If we take into account the stratigraphic oceurrence of the species most

nearly related to those that are peculiar to the Missouri flora the proportions
will not be materially changed. Thus Oligocarpia alabamensis Lix., the
nearest American ally of 0. Missouriensis, is found in the upper beds of the
Pottsville series.  The fern figured by Lesquereux' as Pecopteris abbreviata?
Brongn., the Lepidodendron Wortheni Lx., and Lepidophylluwm ovatifolium,
which are correspondingly related to Sphenopteris ophioglossoides, Lepidoden-
dron Britisii, and Lepidoplyllwm Jenneyi, vespectively, are found at Mazon
Creck; Teniophyllum deflexum 1ix., Lepidophyltume Mansficldi, and Lepido-
phloios dilatatus Lx., the relatives of 1% latifolivm, Lepidoplyllum Missouriense,
and Lepidophloios Van Ingeni, ave typically from the Darlington coal at
Sannelton, while Pecopteris orcopteridia, P. penneformis (as seen in some
American collections), related to P. Jemneyi and P. pseudovestita in the
Missouri lora, are abundant in the E and D coals, respectively, of the Lack-
awanna anthracite field, On the other hand, little information of immediate
use in correlation is to be derived from the distribution of the species
excluded from the table, on account of their great stratigraphic range, except
the very important fact that most of them have not vet been discovered
below coal B of the northern bituminous fields.

If we assume, then, that the table furnishes a fair representation of the
average or mean vertical distribution of our flora, it becomes quite apparent

"'Coal Flora, Atlas, p. & pl.xlvi, figs. 4-6.
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that the flora from Missouri i8 not, as a whole, older than the Morris coal,
while a large proportion, more than one-half, of the species are to be found
in the Middle or Upper Kittanning coal of western Pennsylvania. For,
with the exception of the obscure fragment which may possibly helong to
Sphenopteris Hoeninghausii, the two specimens of a new species of Pseudo-
pecopteris, and the solitary fragmental impression somewhat doubtfully
referred to Lepidodendron clypeatum, there is not, I believe, in all the
material before me a specimen in any degree characteristic of or usually
limited to the Pottsville series. Extensive collections of the plants from
the latter series in western Pennsylvania, Ohio, the Virginias, Kentucky,
and Tennessee, are now under examination. The flora of the uppermost
beds of this series in the anthracite regions in eastern Pennsylvania, is,
however, largely unknown. It is certain that the exceedingly slight Potts-
ville element, which is astonishingly small when we consider the local strati-
graphic position of the coals, is no greater than that found in the coal at
Morris, Illinois, although the stratigraphic interval between the latter and
the Millstone grit or Pottsville is much greater and more uniform. The
coals with the fine clays and shales in Henry County, Missouri, are seldom
over 100 feet above the Lower Carboniferous terranes, while in some
instances the lower coal appears to rest on the eroded surface of the latter.

On the other hand, a great part of the flora under consideration lies on
the other side of the Morris coal, in the direction of the Kittanning horizons
of Ohio and Pennsylvania. Thus, in evidence of a later age for our flora
we find a number of types of a generally higher range than the flora of
Morris and Mazon Creek, apparently higher than the plants from the Brook-
ville and Clarion coals in the western Pennsylvania region, and far higher
than the A and B coals of the Northern Anthracite field. The presence of
some of the younger types, especially the representatives of some of the
later species of Pecopteris, in our flora is of far greater importance than
mere numerical ratios.  And, if we take the testimony of these elements
into eonsideration, we can only conclude that, while the preponderant
identity of the vegetation under examination is found near the horizon of
the Morris coal in Illinois, it ean not, as a whole, be of quite so early a
date. The intimate relations of the Missouri plants, especially of the later
types unknown in the stage of the Morris coal, with those of the Darlington
coal point strongly to a stratigraphic position for the synehronous beds in
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the interval between the Morris, or supposed Clarion coal, and the Upper
Kittauning. In other words, if we take Ilenry County, from which most
of our evidence, hoth stratigraphic and paleontologic, is drawn, as the
stratigraphic type of the base of the Coal Measures of the State, and
assume that the conditions are constant along the margin of the coal field
in other counties, the evidence of the fossil plants, so far as they are now
obtainable, appears to indicate the deposition of the lowest coals in the
State at a time subsequent to the formation of the lower coals of the Lower
Coal Measures of the eastern regions, including the Morris coal of Illinois,
the Brookville and probably the Clarion coal of Ohio and Pennsylvania,
vet perhaps earlier than the formation of the Darlington or Upper Kittan-
ning coals of the two States last named.

The difficulties attending correlation by fossil plants in the bituminous
fields will presently be pointed out. In the Northern Anthracite field, how-
ever, in which, thanks to the systematic and scientific methods of collec-
tion pursued by Mr. R. D. Lacoe, of Pittston, Pennsylvania, plants have
been assembled from nearly every fossiliferous horizon, the paleabotanic
section is, as compared with all other areas in this country, relatively com-
plete. The study of the distribution of the Henry County flora in this field
shows its closest relations in coals D and E, locally known as the “Marcy”
and the “Big,” or Pittston, coals. But in view of the fact that the K coal
of the Pittston and Wilkesbarre regions seems to carry many types of a
more modern cast, it is not likely that the Missouri stage is so high in the
series as that coal. In the plants of the D coal, not only are a large part
of the species identical with those from Missouri, buat the flora as g whole is
of asimilar type. Compared, however, with the somewhat equivocal com-
bined flora reported from the C coal,! the material from the Mississippi
Valley appears on the whole fully as recent, while lacking many of the
older types found at several of the mines correlated by stratigraphy with
that coal. Hence I am inclined to regard the plants from Heﬁry County,
Missouri, as more nearly contemporaneous with those in the roof of the D
or “Marey” coal in the Northern Anthracite field, though they are possibly
as old as the O coal.  Even in the latter case it is clear that several hundred
feet of the sandstones, conglomerates, shales, and coals, comprising the
lower part of the Coal Measures and the Pottsville, which lie hetween the

‘vee Coal Flora, vol. iii, p. 859,

MON XXXVII—]19
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contemporaneous beds and the top of the Lower Carboniferous in the Wyo-
ming Valley, are represented by an unconformability in portions of Missouri.

But very little is known of the plants of the Lower Coal Measures
south of the Kentucky-West Virginia boundary. But extensive material,
showing a rich and highly varied flora, has been collected from the Kana-
wha series, about 1,200 feet in thickness, along the Great Kanawha River,
in the latter State.  Although these collections will properly form the sub-
- ject of a special report, it may be remarked in this place that few of the spe-
cies tabulated above are met with below the middle of the Kanawha series,
while many common species, such as Awnudaria sphenophylloides or Newrop--
teris Scheuchzeri, are found only in the upper third of that series. In fact, the
paleontologic features of the Kanawha series are more nearly like those of
the Lower Cfoal Measures of Europe, as will in due time be shown,

TEMPORARY OBSTACLES TO ACCURACY IN CORRELATION,

Far more gerious than all the natural limitations of fossil plants as a
means for geologic correlation in our American Carboniferous terranes is
the difficulty resulting from the lack of standard paleobotanic sections for
comparison. By paleobotanic section is here meant a knowledge of the
plants that may be found in all the various phytiferous beds that comprise
or may with assured accuracy be referred to a single section.  Such sections
would become, according to their completeness, with reference to the num-
ber or nearness of the fossiliferous beds and the degree of exploitation of
the floras, their extent, or their geographic and geologic positions, standards
not only for the comparison and reference of isolated beds or plant-bearing
horizous in the same vieinity or region, but for the determination of time
equivalents in different fields or basins.

The surprising and painful inadequacy of the materials relating to
stratigraphic paleobotany, which has been referred to in the above discus-
sion of the distribution of the Missouri plants, and which constituted so
serious an obstacle in the attempt to ascertain the age of the outlying small
basins in southwestern Missouri, has already been set forth in another place.!

'Bull. U. 8. Geol. Survey, No, 98, 1893, pp. 118-120. The conelusion that in these basins coals
were probably formed near the close of the time of Ne. XIII, or during the deposition of the Lower
Barren Measures, No. XIV, reached in the report on these basins, has, so far, been supported by sub-
sequent studies of the plants in other fields. Several of the peculiar forms then described have since
been met in the McAlester coal field of Indian Territory.
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Since the report on these basing was written, comprehensive collections
have been made from the lowest coals (including the Brookyille and
Clarion) of the Bernice semi-anthracite basin, the bituminous fields of
northwestern Pennsylvania, and the lowest coals above the Pottsville
series in the anthracite regions. But owr knowledge of the floras of the
different stages above these or the Morris coal of [llinois, and below the
Upper Barren Measures (XVT) in the bituminous fields north of the Ohio
and Potomac rivers is, with the exception of several small floras in Illinois,
practically still limited to the rich collections from the Darlington coal at
Cannelton, Pennsylvania; small collections from three or four points in the
“Kittanning” in Ohio, and a small number of species from near the Pitts-
burg coal at Wheeling, West Virginia, and a few points in Ohio. But from
all the bituminous fields of Pennsylvania no systematic collecting of fossil
plants has, so far as I am aware, been done from any horizon between the
(Clarion coal in the lower part of the Lower Productive Cloal Measures and
the Waynesburg coal, except at Caunelton, near the Upper Kittanning.
Not only are we ignorant of the floras of the various coals in the upper
part of the Lower Productive Coal Measures (XIII), or Alleghany series,
in that State, but also of the plants of the entire Lower Barren Measures
(XIV) and of the Upper Productive Measures, or Monongahela series (XV).
With these facts in mind, not only will it be easy to understand the great
difficulty in correlating the various stages in the bituminous fields with
either definiteness or confidence by means of the fossil plants, but it will
also be clear why, in studying the range or correlative affinities of the
species in these fields, the smaller or isolated floras are drawn as by mag-
nets toward the stages of Cannelton or Morris. 1t is paradoxical that these
two stages at Mazon Creek and Camnelton should have heen paleobotani-
cally exploited nearly to exhaustion, while east of Illinois the plant fossils
of the succeeding measures have remained essentially untouched. So long
as paleontologists and museum curators remain content with filling their
collections from the two famous localities, Cannelton and Mazon Creek,
without an effort to ascertain the floral characters of any other stages,
we shall continue without knowledge of the paleobotanic characteriza-
tions necessary for the definite or satisfactory recognition in the northern
bituminous fields of any stage between the Kittarming and Wayneshurg
coals.
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COMPARATIVE POSITION OF THE COALS.

Notwithstanding the difficulties which attend any attempt to ascertain
the contemporaneity of terranes in the upper half of the Mesocarboniferous
in the United States, the study of the elements in the floras in hand and
their distribution in the lower two-thirds of the Lower Productive Coal
Measures, which are better known paleobotanically, shows that the Lower
Coal Measures of Missouri, as represented by the coals of Henry County,
were laid down soon after the Morris coal® in Ilinois, though probably earlier
than the Upper Kittanning of western Peunsylvania, or very likely about
the time of the formation of the D coal in the Northern Anthracite field.?
Thus the chronology of the plants shows that the process of the deposition
of the Mesocarhoniferous terranes was well advanced, so that in the bitu-
minous fields of Ohio, Pennsylvania, and Illinois not only the Pottsville
series (XII), ranging from 60 to 1,200 feet or more in thickness north of the
Potomae River, but also the lower portion of the Lower Productive Coal
Measures, or “Alleghany series” (XIII), extending as far upward at least
as the Clarion coal, had been laid down on the Lower Carboniferous (Focar-
boniferous) group by the time the lower coals of Henry County were sedi-
mented in fringing ponds or marshes along the coast of eroded Eocarbon-
iferous rocks in Missouri.

It will be remembered that in some places the lower of the two coals
(the interval between them being reported as 40 to 60 feet) rests directly on
the uneven Eocarboniferous surface, while at other points a variable arena-
ceous formation intervenes. The latter, which is ver v irregular, sometimes
conglomeratic, and nowhere of great thickness, appears to represent a wash
derived from the decomposed underlying rock, whose hollows it tends to fill,
and is generally regarded by the local geologists as belonging to the “Mill-
stone grit” (Pottsville). So far as the writer is aware, however, no primary
fossils have been procured from it to show its true age, and it would seem
that it may represent simply the subaerial surface material of decomposition
accumulated subsequent to the Kocarboniferous uplift and but imperfectly
distributed and sorted when the subsidence of the coast brought about the

' Supposed by many, for stratigraphic reasons, to be the equivalent of the Clarion coal of the
eastern bituminous field, and therefore commonly designated by the same letter (B).

*The letters in use to designate the coals in the anthracite fields are not to be construed as indi-
cating their equivalency with the coals similarly designated in the bituminous regions.
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coal-forming conditions at or helow water level.  This superficial wash may
be developed, supplemented, or replaced by other formations in other coun-
ties of the State, but in portions of Henry County, at least, it seems to
have been eroded and sometimes entirely cut through to the subjacent rock
before the fire clays or lower coal were deposited on the uneven surface.

The transgression of the water level during the early Mesocarbonifer-
ous time has already heen discussed by Broadhead,! Winslow,” and Keyes,®
the State geologists. The evidence of the fossil plants not only corroborates
their views in general, but it also fixes the time of the eneroachment of the
sea on the old coast in the region of Clinton. The palechotanic criteria
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