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LETTER OF TRANSMITTAL.

Department of the InterioRj

United States Geological Survey,

Washington, D. C, October 10, 1898.

Sir: Herewith I transmit a monograph of the fossil flora of the Lower

Coal Measures of Missouri. As the first comprehensive presentation of the

flora of any zone of the Coal Measures in the trans-Mississippi region, it

offers important data for the comparison and correlation of these beds with

the Eastern coal fields, and it also furnishes ciiteria that will be of value in

the comparison of other neighboring Coal Measures areas and in the estab-

lishment of the floral sequences tlu-ough the various zones of the Upper

Carboniferous in the Western Interior Basin.

Very respectfully,

David White,

Assistant Geologist.

Hon. C. D. Walcott,

Director United States Geological Survey.





FOSSIL FLORA OF THE LOWER COAL MEASURES
OF MISSOURL

By David White.

II^TRODtTCTION.

Since the publication of the Coal Flora ^ the material collected in

Hem-y County, Missouri, and transinitted to Professor Lesquereux by Dr.

J. H. 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 Greological 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

is thought also that such a correlation 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 here 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.

' Second 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. Harrishurg, 1880-1884.
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COELECTIONS AND LOCAEITIES.

The Paleozoic plant material described from Missouri has generally

been recorded with no other localizations than "Clinton" or "Henry

County, Missouri"; and while it is of great paleontologic importance, it will

in this report be treated geographicall}^ as one lot, since, 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. Bi-itts, a number

of specimens were found which, owing perhaps to fracture, abrasion, etc.,

have no exact localization, though coming from the same locahties as some

of the others. These have the "lot catalogue" number 342, U.S.Gr.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 Museum by Dr.

Britts in January, 1891, and became lot No. 340.

Oioens\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

January and in April, 1891. These will be referred to as lot No. 339.

Another large consignment, obtained in the process of "stripping" neai

tliis coal mine, was forwarded by Dr. W. P. Jenney, of the United States

Geological Sm-vey, in October, 1891, while investigating the zinc deposits

of southwestern Missouri. These specimens form lot No. 411.
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Hohhs's coal mine, iu SE. \ sec. 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 locality in January and April, 1891, comprise lot No. 341.

Deepwafer. A large quantity of specimens " 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. Jemiey iu 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 iron concretions were forwarded to the United

States Geological Survey by Dr. Jenney in October, 1891 (lot No. 412),

and by Dr. Britts in September, 1892. A small collection from shales

in this vicinity was also sent b}^ Dr. Britts. The latter sjDecimens, which

were found at a lower horizon than the ironstone concretions, were engraved

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 occuriing immediateh^ 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 iu 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 County, Missouri. From
the statements of the geologists of the State it seems probable, however, that

the types now in the Lacoe collection, United States National Museum, came
from Big Drywood Creek, 5 miles south of Deerfield.-'

' See Broadhead, Am. Geologist, vol. xii, 1893, p. 88.
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STRATIGRAPHY OF THE PLAJSTT-BEAEIXG TEREA]ST:S.

All the plants treated in tlie 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 di-snsion or to the Cherokee as defined b)' Haworth and Kirk,^ and

used by the Missouri geologists. I employ the term Lower Coal Measm-es

in its original American sense, as it has long been in general use in the

northern bituminous basins. It is, under the circumstances, all the more

appropriate since the flora in hand is in fact representative 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 earlier geologists of the Northern States.

It must be remembered that in Missouri, as in Iowa, the Coal Measures

(Mesocarboniferous) rest on the eroded surface of the Lower Carbonifer-

ous (Eocarboniferous). 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 cut surface of the St. Louis limestone or other di\'isions of

the Mississippian. In other portions the Coal Measures rest unconformably

on other di-\dsions 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

o-reat coal field have been fully discussed by Winslow* and by Iveyes,

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. Surv. Iowa, vol. i, 1893, p. 85; Monthly

Review, Iowa Weather Service, vol. iv, 1893, p. 3.

- Kans. Univ. Quarterly, vol. ii, 1894, p. 105. Univ. Geol. Surv. Kans., vol. i, 1896, p. 150

' Am. Geologist, vol. xii, 1893, p. 99. Hall, Am. Jour. Sci., vol. xxvil, 1857, p. 197.

'The Missouri Coal Measures and the conditions of their deposition : Bull. Geol. Soc. Am., vol. iii,

1892, pp. 109-121. See also Am. Geologist, vol. xv, pp. 87-89, and Prelim. Rept. on Coal : Geol. Surv. Mo.,

1891, p. 19.

•Am. Geologist, vol. xli, 1893, p. 100.
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boniferous occuvred during a period of terrestrial subsidence and advance

of the shore line,' the result of which is the theoretically complete conceal-

ment of the earliest beds of the Coal Measures beneath the landward over-

laps of the succeeding- sediments. The maximum thickness of the lower

concealed beds is difficult to estimate, since in the borings farther out

toward the interior of the basin the upper beds are probabl}'' thinner 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 suljjacent terranes

lying farther out in the basin can be calculated only from the borings or

from the analogies furnished by the series in other sections in which the

horizons of the lower coals may 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,

described in various reports as the "Ferruginous sandstone," "Spring River

sandstone," etc., 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 I can learn, has not yet been deter-

mined from any paleontologic evidence, is never of great thickness, and

is described as here and there more or less eroded. It serves largely as a

leveling medium, tending to fill the ravines and hollows of the Mississip-

pian, with whose loose cherty subaerial 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 uneven surface of tliis

"Ferruginous sandstone," or in places perhaps directly on the Mississippian

detritus, lie the shales, sandstones, limestones, and coals of the Lower Coal

Measures, which as originally defined were stated to have a thickness of

about 250 feet,^ including the " Ferruginous sandstone." All the plant

1 Bull. Geol. Soc. Am., vol. iii, pp. 283-310. Am. Geologist, vol. xii, p. 102.

^Broadhead, Rept. Geol. Surv. Mo., 1872, pt. 2, p. 6. Winslow, Bull. Geol. Soc. Am., vol. iii,

1892, p. 115.



6 FLORA OF LOWER COAL MEASURES OP MISSOURI.

material from Henry 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 plailt 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 RiA'-er 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 Kinnej^'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 coal in the vicinity of D.eepwater, 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

described in the report above referred to,'' are shown in a photograph, which,

through the courtesy of Dr. Jenney, I here reproduce as PL I. The section

of the coal and roof shales at the Pitcher mine is given in Mr. Van Ingen's

notes as follows

:

Section at U. 8. G. S. station No. 1263.
Feet. Inches.

4. Sandstones and intercalated shales 5

3. Shales with plants 3 4

2. Coal 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. Jenne}-, or the " Ferruginous

sandstone." Probably the section given as the Pitcher shaft in Dr. Wins-

low's repoi't" was made from a point near by. The Jordan coal is described

in detail by Broadhead in his valuable re23ort for 1872,' which also illus-

' Descriptive columnar sections of the Coal Measures of Missouri are given hy Prof. G. C.

Broadhead in Rept. Geol. Surv. Mo., 1872, Iron ores and coal fields, pt. 2, pp. 7, 82, 88; also Ann. Rept.

Geol. Surv. Mo., 1894, vol. viii (1895), pp. 360-369.

- Ropt. Geol. Surv. Mo. , 1872, pt. 2, p. 16.

3 Page 139, text fig. 97.

< Page 141, text fig. 99.

s Page 142.

"Page 140, text fig. 98.

' Rept. Geol. Surv. Mo., 1872 (1873), xit.2, p. 16.
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trates the features of the section at Gihcersou'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 GUlcersoti's Ford., Grand River, Mis.^ouri.
Feet. Indies.

1. Buff shaly sandstone 5 o

2. Bine shales 2

3. Coal 2

4. Shales and fire clay 14 (;

5. Coal

6. Sandstone with Stigmaria 3 o
7. Shales with lenticular phytiferons beds of iron carbonate 2

8. Coal in river, reported at 3 o

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

been 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 Grilkerson's Ford were collected.

From the above details it will be seen that all the plants from Henry
County, with the exception of those in clay 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 mai-ginal 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 :

Entolium aviculatum (Swallow). Productus nebrasJcaensis Owen.
ScMzodus curtus M. & W. ? Spirifer rockymontamis Marcou.
Machrocheilus sp. Eeticularia perplexa (McOhesney).
Lingula umbonata Cox. Dielasma bovidens (Morton).

Productus longispinus Sowerby,

• Op. cit., p. 17, text figs. 2, 3.
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Aviciilopecten iwovidens (Cox)? was also found in the plant shales over

the Jordan coal. Spirorhis carhonaria is frequently present. Unfortunately

the faunas of the trans-Mississippian Coal Measures have not yet 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 correlative value.

A number of insect fragments have been found among the plant mate-

rial. Several of these specimens have been described by Professor Scudder^

as Paromylacris clintoniana Scudder, JEtohlattina clintoniana Scudder, and

Anthracoblattina americana Scudder. Two or three other fragments have

not yet been examined by a specialist in fossil insects.

The proximity of the lower coals from which the plant fossils wei'e

obtained to the Ferruginous sandstone, or even to the eroded beds that

comprise the Mississippian floor of the Coal Measures, has ah-eady 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 steej) slope of the Ferruginous 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. S. Geol. Surv., No. 124, 1895, piJ. 53, 66, 129.
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essentially fringed directly against the old continent. Even the FeiTugi-

nous sandstone appears here and there to have been either overlapped b^-

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

deptli of 40 feet, and was found to be about 20 feet thick ; but at well No.

1, aboiit 1 mile distant, no sandstone was found, the cherty Mississippian

floor being reached at a depth of 50 feet.

From the foregoing stratigraphic references it appears (1) that the plant

collections from Henry County, which furnished by far the greater jjart of

the material herein considered, come from two horizons about 45 feetajjart;

and (2) that these liorizons may be separated from the old Mississippian

land surface by an observed thickness of nearlj^ 100 feet of Mesocarbon-

iferous sediments in the direction of deeper water, or that they may, land-

ward, rest practically in direct contact 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 Coal Measures sections can not defi-

nitely be correlated as to principal details with those of Henry County or

the comities 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. It 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' since the uplift of the Mississippian.

PALEONTOLOGIC METHODS EMPLOYED.

In the following notes and discussions it has seemed best to j^ublish the

results of a critical study and comparison, constituting essentially a revision

of manj^ of the species originally described from Missouri, as well as to

give more detailed descriptions of or observations pertaining to other species.

The descriptions of the species are based entirely on material from Mis-

souri, 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 specific differentiation have been drawn more closely than they

have usually been drawn in American literature, for the reason that a

greater systematic refinement, if the types are uniform 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

whicli I have had access. These will be sjDccially 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 nomenclatural

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, is in part temporary. Many questions of the classification of com-

mon Paleozoic species are still under debate, pending the acquisition of

farther 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 SPECIES.

CRYPTOa^]M:s.

ALOAE.
Cfl ACETABULARIJE (P)

CONOSTICHUS LesqiTereux, 1876.

Seventh Rept. Geol. Surv. Indiana, 1875. p. 142.

Stipe cylindrical, continuous; frond enlarging from the base upward

in the shape of a plate or of a cup, or increasing b}^ successive superimposed

layers or concentric laminge ; 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 I

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 Algse of our time, the

AcetabularicB, which bear, on a continuous stipe, successive umbrella-shaped

fronds, the lower rendered solid by incrustation of calcareous matter." The

fossils, whose substance appears to have been equally dense throughout,

are further compared with Zonaria. Comparison is made with certain

sponges, such as Capellia rugosa Goldf , Camerospongiafungiformis Groldf., and

' Vol. i., 1880, p. 14.

2 Principles of Paleozoic Botany: Thirteenth Rept. Geol. Surv. Inii., 1883, pt. 2, p. 34.
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Cceloptychium agaricoides Groldf., but the smooth surface and continuous axis

in Conosticlms are regarded by him as ^prohibiting any such association. In

the last publication to which reference is made above, Lesquereux 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 AcetabidaricB.

The scanty material under my observation enables me to tlirow 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 Beoadheadi Lx.

PI. II, Figs. 1-5.

1S79. Conosticlms Broadheadi Lesquereux, Coal Flora, Atlas, p. 1, pi. B, ligs. 1, 2;

text, vol. 1 (1880), p. 15.

Stipe short, cylindi-ical, transverse]}^ ribbed; frond semiglobular, cup-

shaped, concave inside, distinctly tricostate, and deeply wrinkled lengthwise

on the outside; substance thick.

The figures 1 and 2 in pi. b of the Coal Flora, from which the above

description is 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 been

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 PI. II, Fig. 4.

The type of fossil known as Conosticlms Broadheadi appears to have

been quite widely distributed in the Carboniferous, where its general occur-

rence in the Lower Coal Measures seems to bespeak for it a stratigrapliic

value, 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, Vemon County, Missouri. Nos. 250, 251, Lacoe
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collection U. S. Nat. Mus. Also sent by Dr. Britts from Vernon County,

Missouri; U. S. Nat. Mus., 6035.

OONOSTICHXJS PROLIFEK Ls.

PI. II, Fig. 6.

1879. Conostichns prolifer Lesquereux, Goal Flora, Atlas, p. 1, pi. b, fig. 3; text, vol. i

(1880), p. 16.

The specimen plaotograplied in PI. 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 Museum.

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 ConosticJms Broadheadi, and, judging

from the external featui'es, its structru'e 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, Missomi. Shale near base of the Coal Measures. (Lesq.)

KXJNOI.

I»YRElSrOM:YCETE.3E.

HTSTEEITES Unger, 1841.

Cliloris Protog?ea, 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 a-eferred 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 Rhgetic. It is interesting to learn that

the Rhsetic fungus, like the most ancient species with which we have to do,

appears to have been parasitic on the leaves of Gymiiosperms, Hysterites

Friesii Nath." having been found on the foliage of Podosamites distans

(Presl) Fr. Br.

' Sixteen species are enumerated by Meschinelli, Sylloge Fungorum Fossilium, Patavii, 1892.

* Nathorst, Bidrag till Sveriges Fossila Flora, Stockholm, 1876, p. 11, pi. i, ligs. 1, 2.
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Hysterites Cordaitis Gr. 'Ey.

PI. III. •

1S77. Hysterites Cordaitis Grand 'Eury, Fl. foss. carb. Loire, p. 10, pi. i, flg. 7.

1892. Hysterites Cordaitis Gr. 'Ey., Meschiuelli, Sylloge Fung. Foss. (ex Saccardo:

Sylloges Fung., vol. x), p. 37.

1893. Hysterites Cordaitis Gr. 'By., Potonie, Fl. RotLl. Thiiriugen, p. 25, pi. i, fig. 5.

1898. Hysterites Cordaitis Gr. 'Ey., Meschinelli, Fung. Foss. Iconogr., p. 47, pi. xv,

figs. 7, 9 (uou fig. 10).

Conceptacles numerous, somewhat massed or scattered upon the leaves

of Cordaites, on which their existence seems to depend; quite constant in

form; 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 Hysterice.

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 PI. Ill, Fig. la, the

perithecia in all our specimens are of the more or less elongated form

characteristic of the species, which, as Grand 'Eury remarks, appears to be

peculiar to Cordaites.

The Missouri examples of the species, seen on the leaves of Cordaites

commimis Lx., seem to agree well with the description and figures of the

original specimens from the basin of the Loire in France. In many cases

only the pit remains in the leaf substance, while m 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 m his figure of Neuropteris suhcrenulata The discussion by
Grand 'Eury of this figure seems to have led Professor Meschinelli to the

en-oneous reference to the latter species as the host of Systerites Cordaitis.

It is possible that the round, oval, or oblong pits occurring between the

nerves in some species of Neuropteris, and described by several authors as

fern fructifications, may really ]-epresent 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 Stm-, is worthy of consideration.

Locality.—Pitcher's coal bank, U. S. Nat. Mus., 5418.
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SFH^EROPSIDE^].

EXUIPULITBS Goeppert, 1836.

Systema Filicum Foss., p. 262.

ExciPULiTES Callipteeidis (Schimp.) Kidst.

PI. IX, Figs. 4, 4:«.

1869. JExcipula GalUpteridis Scliimper, Traite, Atlas, p. 14, pi. xxii, flgs. 6, 7; text,

vol. 1, p. 142.

1869, Excipula GalUpteridis Weiss, Fl. jiingst. Steink. Eothl. Saar-Eh. Geb., p. 19.

1879. Lesquereux, Coal Flora, Atlas, pi. xxxvlii, flg. 2 (on Pseudopecop-

teris anceps).

1887. Excipulites CalUpteridis (Schimp.) Kidston, Foss. Pi. Eadstock Ser., p. 339.

1892. Excipulites CalUpteridis (Schimp.) Kidst., Meschiuelli, Syll. Fung. Foss., p. 52.

1898. Excipulites GalUpteridis (Schimp.) Kidst., Meschinelli, Fung. Foss. Iconogr., p. 75,

pi. xxi, flgs. 10, 10«.

The punctations or dots described and figured by Lesqiiereux ^ as

occurring on the pinnules of Pseudopecopteris anceps Lx. have been corre-

lated by Kidston and Meschinelli with the Excipula CalUpteridis found by

Schimper on the pinnules of Callipteris conferta. These minute fossils are

obscurely noticeable in portions of a specimen of Pseudopecopteris squamosa

(Lx.), PI. IX, Fig. 4 {Pseudopecopteris cmceps Lx.), from Missouri, though

they are not so cleai-ly presented as is often the case in the material from

Cannelton, Pennsylvania, 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 Europe and America on the same host, Sphenopteris neu-

ropieroides Boulay, on which Excipulites Gallipterklis has been found by

Kidston and Zeiller,^ being recognized by those authors as identical with

Pseudopecopteris anceps Lx.

Locality.—On a specimen of Pseudopecopteris squamosa from Pitcher's

coal bank, sent for examination by Dr. J. H. Britts, of Clinton, Missouri.

' Coal Flora, vol. i, p. 207, pi. xssviii, fig. 2.

- Foss. Fl. Radstock Series, p. 339.

' Bull. Soc. g^ol. France, (3) vol. xii, p. 192.
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PTERIDOPHYXA.
FILICALES.

TRIPHYLLOPTERIDE.^.
EREMOPTERIS Schimper, 1869.

Traitt^ pal. veg., Vol. 1, p. 416.

In the American Paleozoic flora the genus Eremopteris was given a

broad interpretation by Professor Lesquereux,' so as to inchide a number of

species referred by other authors to Sphenopteris, Asplenites, and Rhacopteris.

It appears in a variety of forms at the base of the Mesocarboniferous, or

Carboiiiferous proper, and it seems in its broader appUcation to be directly

allied to the Triphyllopterid group, which is characteristic of the base of

the Eocarboniferous, and from which it seems to constitute a transition to

the Pseudopecopterid group, such as Ps. obhisiloha (Brongn.) Lx., through

Eremopteris Cheathami Lx. and other forms found in the Pottsville series.

The division of the genus with more delicately dissected pinnae appears

to lead through the E. missouriensis type to the Biplothnema furcatum

(Brongn.) Stur tj-pe. It is possible that the Missouri plants should be placed

in the latter genus as restricted 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

aspect of our forms leads me to adopt the reference made by Lesquereux in

placing them in the genus that is closer to Triphjlhpteris Schimp.

Bremopteris missoxtriensis Lx.

PI. V, Figs. 1-3; PI. VL

1879. Eremopteris missouriensis Lesquereux, Coal Flora, Atlas, p. 9, pi. liii, figs. 8,

8fl,; text, vol. i (1880), p. 295.

1880. Sphenopteris {Hymenophyllites) splendens Lesquereux, Coal Flora, vol. i, p. 282

(pars; non pi. Ivi, figs. 4, 5).

1884. Sphenopteris {HiimenophylUtes) spinosa Goepp., Lesquereux, Coal Flora, vol. iii,

p. 880 (pars). Record in list.

1884. An Sphenopteris {Hymenophyllites),furcata Brongn., Lesquereux, Coal Flora, vol.

iii, p. 880 (pars)? Record in list.

Fronds lax, intricate, flexuous, once or twice dichotomous, tri- or

quadripinnate; rachis of the superior orders flexuous, sometimes subge-

I Coal Flora, vol. i, 1880, p. 292 et aeq.
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niculate, sleuder, flat or canaliculate above, round-terete beneath, lineate,

bordered on either side by a rugose-lineate lamina nearly equaling the axis

in width; ]3rimary pinnse not very large, palmate above the very open-

angled dichotomies; secondary pinnae ovate, deltoid, or triangular, rather

dense, often slightl}^ geniculate toward the base to suit the origiii of the

tertiary pinnae; tertiary pinnaj 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, obcuneate or somewhat narrowly obovate, deciuTent,

obtusely pointed, obtuse, often truucate-emarginate or shallowl}- bifid at

the apex; nervation thin, often obscured; jirimary nerve decurrent, fork-

ing near the base to supply each division, or again at the base of each lobe,

a single nervil entering into and passing to the apex of eacli lobe or tooth;

lamina moderately thick, rugose, with fine, short bristles or very naiTow

scales appressed parallel to the nervation.

This species, represented by a large suite of specimens, shows consid-

erable variation in the outlines of the iiltimate pinnae 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

pinnse approach Sphenopteris furcata ; and, in fact, an examination of the

specimen on which the record^ of the occurrence of the latter species in tliis

region appears to be based, shows clearly that it is a part of the marginal

portion of a frond of Eremopteris missouriensis. I have seen precisely the

sarne form on a rock in direct union with the normal form of the Missouri

species. Moreover, I am unable to find any distinctive characters by wluch

specimens from this region labeled Splieiiox)teris spinosa Groej^p. and Sphe-

nopteris splendens by Lesquereux can be even varietally separated from the

fine series of examples of Eremopteris missouriensis.

The original desci'iption and illustration of Eremopteris missouriensis,

' Coal Flora, toI. lii, p. 880.

MON XXXVII 2
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prepared by Professor Lesquereux from a small, badly broken specimen,

loaned to me tlu'ougli 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 better-

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 JEremopteris missouriensis is tripinnate, if not quadripinnate,

appearing bifurcated at the base, the pinnse long, flexuous, often slightly

geniculate, and tapering to an acute point. The lobes of the pinnules, as

seen in PI. V, Figs. 2, 3, are always blunt, usually rounded at the end, and

in very many cases have a sinus in a truncate-obcordate apex. The ulti-

mate pinnse are more deeply divided and more symmetrical than repre-

sented in pi. liii, figs. 8, 8a, of the Coal Flora, while the nervation, like

that seen in many species of Diplotlmiema, consists of a single large flexuou.s

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 sm-face of the limb is exposed. This

striation has been mistaken f-^r and inaccurately represented as nervation in

the above-mentioned figure. Those specimens which I have seen from the

same locality, labeled Sphenopteris furcata and Sphenopteris splendens by

Professor Lesquereux, I have found to be indistinguishable by any character

from Eremopteris missouriensis.

It is quite possible that Eremopteris missouriensis should be placed in

the genus Diplothmema, between which genus and Eremopteris it seems to

be intermediate. It would not be at all sm-prising if the mode of division

characteristic of Diplothmema were discovered in Eremopteris missouriensis.

The resemblance of our species to Diplothmema palmatum (Sclump.) Stur^

' Stur, F:ane der Carbon-Flora, p. 310, pi. xxvii, fig. 3.
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appears so great, at least superficially, as to cause one to question whether

there is more than a varietal distinction between the two.

Our species is quite distinct from the smoother, more lax Sphenopteris

furcata, 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 Lx. 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 diff'erences between these species

and Eremopteris missouriensis.

Localities.—Vitoher's coal bank, U. S. Nat. Mus., 5512, 5513, 5657,

5658, 5681, 5682; Hobbs's coal bank, U. S. Nat. Mus., 5509, 5670; Owens's

coal bank, U. S. Nat. Mus., 5514; Deepwater, U. S. Nat. Mus., 5510, 5511;

Henry County, Missouri, U. S. Nat. Mus., 5508, 5515.

Eeejioptekis bilobata n. sp.

PI. IV; PI. V, Figs. 4-6.

Fronds apparently large, sinuoias, qtiadripinnate ; rachis broad, flexu-

ous, canaliculate above, raised beneath, consisting of a compact pithy (?)

portion, occupying one-third of the entire width, with broad, flattened

vascular borders; primary pinnaj alternate, open, spreading somewhat

irregularly, tapering from near the base to the acute apex; secondary pinnse

nearly at right angles below, becoming more oblique above, alternate, cor-

responding to the bends in the rachis, shghtly overlapping, ovate or oblong,

acute, terminating in a spiny prolongation of the rachis; secondary rachis

somewhat flexuous, sharply striate, bordered by a thick lamina from the

decurring pinnules or ultimate pinna;; pinnules alternate, more or less open,

close to one another, often slightly overlapping, decurrent, more or less con-

stricted at the base, usually with very broad attachment, ovate-deltoid when

compound, becoming triangular or oblong-triangular and acute in passing

into pinnas, trancate-lobate, or more or less deeply cut into broadly obcune-

ate, truncate lobes, the latter usually once or twice somewhat bilobate or

siib-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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meut; lamina thick, witli dull luster, covered, like the rachis, with clear,

sharp, irregular, fine intermittent striae, parallel in general to the nervation,

and apparently representing rows of closely appressed trichomes or scales;

nervation Pseudopecopteroid, though usually tota;lly 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 sufiiciently completely to give an

entirely satisfactory diagnosis of the frond. The rachis, with broad, leath-

ery border, a portion of which, seen from beneath, is shown in PI. IV, is

strikingly similar to that seen in a remarkably fine slab of Mariopteris

nervosa in the Lacoe collection, which aff'ords 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 Figs. 5, 6, PL V.

This mode of lobation is very nearly like that of Eremopteris Cheat-

liami Lx.,^ or Splienopteris solicla Lx.,'^ while the elongation of the rachis into

a blunt, spiny production in the process of pinnation is like that seen in the

group represented by Mariopteris (or ^^ Pseudopecojiteris") muricata. The

SphenopAeris solida of Lesquereux may at some future time be identified

with our species; for the specimen published in the Coal Flora was shown

so erroneouslv, without uncovering the lobes of the pinnules or dejjicting

the rachjal characters, that I am not wholly certain that my separation of

Eremopteris hilobata is reall}^ correct. The former should be re-illustrated.

The species seems, notwithstanding its Pseudopecopteroid characters,

to be properly included in the genus JEreinopteris, although constituting one

of the several intermediate forms that, in my opinion, show the relation of

Psemhpecopteris to Triphyllopteris, through the Eremopteroid types.

LocaUtij.—Specimens sent by Dr. Britts, in 1892, as a special consign-

ment, from Owens's coal bank; U. S. Nat. Mus., 5659, 5699, 5700, 5701, 6036.

' Coal Flora, vol. iii, p. 769, pi. ci, tig. 3.

- Op. cit., p. 770, pi. civ, figs. 2-4. It may, iudeed, well be asked whether all these do not belong

to the same genus.



FERNS—RELATIONS OF PSEUDOPECOPTERIS AND MARIOPTERIS. 21

PSEUDOPBCOPTERIS Lesquereux, 1880.

Coal Flora, vol. i, p. 189.

Before introducing in the same classification tlie terms Mariopteris and

Pseiidopecopteris, concerning the apphcation of which there seems to be

some confusion, I wish to exphxin briefly my interpretation of the scope

and rehxtion of the groups originally and properly included under each

generic name.

It will he remembered that the genus Pseiidopecopteris, as first proposed

by Lesquereux,-' was so defined essentially as to contain that portion of

Stiir's genus Biplothmemcr 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 restricted 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 similarlj- 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

I Coal Flora, vol. i, 1880, p. 189.

2 Culm-Flora, vol. il, 1877, pp. 226, 233.

3 Bull. U. S. Geol. Surv., No. 98, 1893, p. 46.

•Bull. Soc. g(5ol. France, (3) vol. vii, 1878, p. 93. Fl. foss. terr. houill". Fr., 1878, pi. clxvii,

fig. 5; text (1879), p. 68. Fl. foss. houill. Valenciennes, test (1888), p. 159.

s" Primary rachis forking near the base in diverging branches of equal size, or divaricate and

dichotomous; branches polypinnate, ultimate divisions often forked; pinnules connate or separated

to the base, of various shape, oblong-obtuse or ovate-lanceolate, oblique or in right angle, decurring

to the rachis and bordering it by a narrow vring; lateral veins oblique, generally forking once, the

lowest pair twice." Coal Flora, vol. i, 1880, p. 189.

6 "Fronde composee de pennes quadripartites, h, sections bipinnees; le rachis primaire emit des

rameaux alternes, nus, qui se bifurquent sous un angle plus on moins ouvert eu deux courtes branches

sym^triques, dont chacune se bifurque a sou tour en deux pinnes biijiunees, la penue esterieure par

rapport h la bifurcation i^riucipale etant plus petite que eelle qui se trouve du cote interieur. Pinnules

plus on moins rapprochees, tantot soudees les unes aux autres, tantot libres et coutract^es il la base,

obliques et un peu decurrentes sur le rachis, entieres ou divisees en lobes pen profonds. La pinnule

inf(5rieure de chaque penue secondaire est habituellement d'une forme un peu difterente de celles qui

suivent, lobee au pinnatifide. Nervure mcdiane nette, se prolongcant presque jusqu'au sommet des

pinnules, ddcurreute a la base sur le rachis; nervures secondaires tr&s-obliques, g(5neralement dicho-

tomes, se divisant sous des angles aigus, naissant pour la plupart de la nervure mcdiane, mais

quelques-unes, a la base, naissant directement du rachis. Fructification inconnue." Veg. foss. terr.

houill. Fr., p. 68, 1879.
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Sphenopterids ; or he might have restricted the genus Pseuclopecopteris to the

species which woukl 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

inckision of the round pinnuled or Neuropteroid Sphenopterids in Lesque-

reux's genus. The inckision in- Pseudopecopteris of certain Pecopteroid

species, on account of a supposed method of di^dsion in their fronds, is a

subordinate feature and need not be considered at present.

In my report on the plants from the Carboniferous outliers,' I have

refeiTed Pseuclopecopteris mazoniana Lx. to the genus Mariopteris on account

of its apparent affinities with the muricata group. Although after an

examination of the figured specimens from Mazon Creek, Illinois, I

am inclined to believe that not all the examples identified by Lesquereux

as Pseudo])ecopteris 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

homogeneous, being composed of quadi-ipartite fronds of the Biplothmemce

with Pecopteroid j^innules, the well-developed lamina being entire or

slightly lobed or denticulate. Naturally 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 gTOuping in such cases is

dependent on the features and analogy of the other parts. Thus there

seems little doubt of the unity of Ps. nervosa (Brongn.) Lx., Ps. muricata

(Schloth.) Lx., Ps. latifolia (L. & H.) Lx., Odontopteris splienopteroides Lx., and

Ps. acuta (Brongn.) Lx. 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. I have seen the same mode of

division in Ps. Newberryi Lx., and it seems probable that it will also be

found to exist in Ps. cordato-ovata (Weiss) Lx. and Ps. SiUimanni (Brongn.)

Lx., while several of the forms still included by Zeiller in the genus

Dlplothmema bear signs of a generic relation to Mariopteris muricata

(Schloth.) Zeill.

In my former remai'ks on the subject I was disposed to consider the

greater portion of the species in Pseudopecopteris as having the essential

' Bull. U. S. Geol. Surv., No. 98, 1893, p. 46.
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frond divisions of Mariopteris, thus leaving- no good reason for the con-

tinuance of the former genus. So far as I am aware, however, this mode

of .division has not yet been seen in the group represented by Pseudopecop-

teris oUusUoba or Ps. anceps Lx. (Sphenopteris neiiropteroides Boulay), wliich

is still included by most European authors in the genus Sphenopteris,

although it is generally recognized as distinct from the true Sphenopterids.

This group is one of considerable solidarity, the line of demarcation

l^etween it and the other species of Sphenopteris being fully as distinct as

that between mau}^ of the familiar genera resting on the superficial char-

acters of the sterile fronds in the Carboniferous flora. For tliis reason,

which was largely the cause of its inclusion by Lesquereux in the genus

Pseudopecopteris, I would, after removing those species which conform to

the older genus Mariopteris, propose to restrict the genus Pseudopjecopteris

to the very natural group of large-round-pinnuled species^ ty^jically repre-

sented by the Sphenopteris oUusiloba of Brongniart.

Although these generic divisions are artificial, and the species now

associated in 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. furcatum (Brongn.) Stur is a typical

example. In this classification Mariopteris Zeill. includes the Pecopteroid

or Alethopteroid forms, in which the piimary pinnae are divided by a double

dichotomy into four di^dsions of equal rank, while Pseudopecopteris may

comprise the round-lobed or round-pinnuled^ species of the type of Sp)he-

nopteris oUusiloha- Brongn. The fronds of this type, to which among others

1 would refer S. Schillingsii Andra, S. solida Lx., and S. neiiropteroides Boulay,

are perhaps dichotomous in the lower part, though a quadripartite habit

has not, I believe, been observed.

'The relations of several species, lite Ps. Sheaferi Lx., placed in the section "Gleichenites"

by Lesquereux, but the relation of which to the ohtusiloba group seems very distant, if observable,

can best be treated in a revision in detail of the material included in the genus Pseudopecopteris.

2 Section "Neuropteroides" of Brongniart, in part.
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PSEUDOPECOPTERis OBTUSiLOBA (Brongn.) Lx.

PI. VII, Figs. 1-3; PI. VIII,

1829. Sphenopferis obtusiloha Bronguiart, Hist. veg. foss., p. 201, pi. liii, fig. 2.*

1818. Sphenopteris obtusiloha Brongu., Sauveur, Veg. foss. terr. bouill. Belg., pi. xv,

fig. 2.

1833. Sphenoiiteris obtusiloha Brongn., Newberiy, Ann. Sci., Cleveland, vol. i, 9, p. 106.

1855. Sphenopteris ohtusiloba Brongn., Ettiugshausen, Steinkohlen-Fl. Radnitz, p. 37,

pi. xxi, flg. 2.

1800. Sphenopteris obtusiloha Brongn., Lesquereux, Rept. Geol. Surv. Arkansas., vol. ii,

p. 315.

1860. Sphenopteris obtusiloha Brongn., H. C. Wood, Proc. Acad. Nat. Sci. Phila., vol.

xii, p. 440.

1874. Sphenopteris ohtusiloba Brongn., O. Feistmantel, Verst. bohm. Kohlen-Abl., vol. i,

pi. i, fig. 9.

1870. Spheno])teris obtusiloha Brongn., Ferd. Roemer, Leth. Geogn., Pal., Atlas, pi. 11.

figs, la, Ih; text (1880), p. 169.

1878. Sphenopteris obtusiloba Brongn., Zeiller, Veg. foss. terr. houilL, Atlas, pi. clxiii,

figs. 1, 2; text (1879), p. 39.

1879. Sphenopteris obtusiloha Brongn., Schimper, in Zittel : Haudb. Pal., vol. ii, p. 108,

flg. 77.

1881. Sphenopteris obtusilohaBTongn.,Weiss, Ausd. PI. d. Steiukobl., pi. xi, figs. 67, 67a.

1883. Sphenopteris ohtusiloba Brongn., Renault, Cours bot. foss., vol. iii, p. 190. pi.

xxxiii, figs. 5, 6.

1886. Sphenopteris obtusiloha Brongn., Zeiller, Fl. foss. houill. Valenciennes, Atlas,

figs. 1, pi. iii, la, 2, 2a; pi. iv, flg. 1; text (1888), p. 65.

1897. Sphenopteris obtusiloba Brongn., Potonie, Lehrb. d. Pflanzenpal., p. 137, fig. 131.

1833. Siihenopteris irregularis Sternberg, Versuch, vol. ii, fasc. 5-6, p. 63, pi. xvii, flg. 4;

fasc. 7 u. 8, p. 132.

1855. An Sphenopteris irregularis Sternb., Geinitz, Verst. Steink. Sacbsen, p. 14, pi.

xxiii, flgs. 2-4 (excl. syn.) ?

1860. Sphenopteris irregularis Sternb., F. A. Roemer, Palfeoutograpliica, vol. ix, p. 24,

pi. iv, flg. 5.

1860. S2)hen02)teris irregularis Siternh., Andrii, Vorweltl. Pfl. Steink., p. 26, pi. viii, pi. ix,

fig. 1.

1869. Sphenopteris irregularis Sternb., von Roebl, Foss. Fl. Steink. Westphalens, p. 56,

pi. xvi, fig. 2 ( f ) ;
pi. xxxi, figs. 5, 6.

1836. Gheilanthites obtusilobus (Brongn.) Goeppert, Systema, p. 246.

1836. Gheilanthites irregularis (Sternb.) Goeppert, Systema, p. 247.

1836. Sphenopteris latifolia Lindley and Hutton, Fossil Flora, vol. iii, pi. clxxviii.

1848. Spheuopteris trifoliolata (Artis!) Brongn., Sauveur, Veg. foss. terr. houill. Belg.,

pi. xix, fig. 2; pi. xxi.

1869. Sphenopteris trifoliolata (Artis?), von Roehl, Foss. Fl. Steink. Westphalens, p. 65,

pi. xvi, fig. 3 (excl. syn.).

1869. Sphenopteris {Aneimioides) ohtusiloba Brongn., Schimper, Traite, vol. i, p. 399,

pi. XXX, fig. 1.
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1869. Sjihenopteris (Oymnogrammicles) irregtdaris Sterub., Scliimper, Traite, vol. i

p. 373.
"

'

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

1885. Biplothmema. obtusilobum (Bronga.) Stur, Farne d. Carbon-Fl., pp. 296, 354, pi.

XXV, figs. 8a-c; pi. xxv/*, fig. 1.

1888. Dqylothmema obtusilobum (Brougn.) Stur, Toula, Die Steiukolaleu, p. 187, pi. i,

figs. 7, 8.

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

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

1879. Pseudopecopteris irregularis (Sterub.) Lesquereux, Coal Flora, Atlas, p. 8, pi. lii,

figs. 1-3 (8?); text, vol. i (1880), p. 211.

1884. Pseudopecopteris obtusiloba (Brougn.) Lesquereux, Coal Flora, vol. iii, p. 7.53.

1889. Pseudopecopteris obtusiloba (Brougn.) Lx., Lesley, Diet. Foss. Peuusylvauia, vol.

ii, p. 803, text fig.

1893. Sphenopteris [Pseudopecopteris) obtusiloba Brongu., D. White, Bull. U. S. Geol.
Surv., No. 98, p. 52.

Fronds tripinnate; or quadripinnate below ; rachis strong, flat, naked,

striated, slightly undulate below, becoming more flexuons toward the tip

;

primary pinnae broad, lanceolate, acute, pinnatifid to near the extreme apex;

secondary pinnse at right angles below, becoming oblique abo^^e, alternate,

distant, contiguous or shghtly imbricated, linear-lanceolate, acute, straight

or curved, those in the middle and lower portions of the primary pinnaj

pro^^ded with pinnte of the third order, those above bearing reduced ter-

tiary pinnae 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 distinctly flexuons to correspond to the insertion of the

pinnae or pinnules, but 'sometimes appearing nearly straight, sulcata above,

rounded on the lower side, finely and evenly striate, bordered by narrow
lamina?.; tertiary pinnae distinct, 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

distinctly 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 strife ; mar-

gins apparently thickened and traversed on the upper side by a narrow
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furrow or g-utter; pinnules of the upper secondary pinnae broad, more or

less deeply dissected into 3, sometimes 4, broad, rounded or truncate-

rounded, or obovate lobes, the lowest pair of the pinnules of the pinnae

subpalmately divided into 4 to 6 lobes, one or more of the divisions

sometimes elongated, those pinnules toward the top of the pinnae becoming

less distinctly lobed and approaching the proportions of those borne on the

tertiary pinnae; primary nerves originating at a narrow angle and curving

outward, dichotomizing, the secondary nerves forking and curving, indistinct,

to the border; fructification unknown.

The excellent suite of specimens from Missouri representing SpJienopteris

dbtusiloba Brongn. has already been described somewhat fuUy.^ The lines

of the differentiation of this species from Sphenopteris trifoliolata 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 Pseudopecopteris 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^ as Pseudopecopteris obtusiloha (Brongn.),

show that, so far as the specimens from Missouri are concerned, the only

difference between the few examples identified by that author is that of size.

The more complete representation shows every gradation from the small

fragments such as that figured as Ps. irregularis in the Coal Flora, or Fig. 1,

PI. VII, and the average proportions, there being no specific distinction

between them. The specimens illustrated on PI. VII, Figs. 2, 3, and

PL VIII, show well the general aspect of fragments from the various parts

of the primarjr pinnae. Many of the trilobate pinnules of the form seen in

the upper part of PI. VII, Fig. 3, enlarged in PL IX, Fig. 5, somewhat

resemble the Pseudopecopteris anceps Lx.*

The collection of specimens from other American localities identified

as Pseudopecopteris obtusiloha seems to show several phases of this species,

one or more of which may deserve at least varietal distinction, while it is

possible that the true Sphenopteris trifoliolata of Artis is also present.

' Bull. U. S. Geol. Surv., No. 98, 1893, p. 53.

- Lesquereux, Coal Flora, vol. i, p. 212, pi. lit, figs. 1, 2.

'Op. clt., vol. iii, p.753.

'Pseudopecopteris sqtiamoaa (Lx.) has priority over Ps. anceps, which is identified by Zeiller and
Kidstou as Splienopteiis ncuropteroidea (Boulay) Zeill.
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Localities.—Pitcher's coal bank, U. S. Nat. Mus., 5440, 5441, 5624,

5625, 5627, 5628, 5629, 5635, 5716, 5717, 5718; Henry County, U. S. Nat.

Mus., 5438. Hobbs's coal bank, U. S. Nat. Mus., 5439.

PSEtJDOPECOPTERIS SQUAMOSA Lx. Sp.

PI. IX, Fig. 4.

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

1858. Sphenopteris squamosa Lesquereux, Geol. Penusylvania, vol. ii, p. 862, pi. x,

fig. 3.

1876. Pecopteris neuropteroides Boulay (nou Kutorga), Terr, houill. n. d. Fr., p. 32,

pi. ii, figs. 6, 66.

1879. Pseudopecopteris anceps Lesquereux, Coal Flora, Atlas, p. 7, pi. xxxviii, figs. 1-4;

text, vol. i (1880), p. 207 (cum syn.).

1889. Pseudopecopteris anceps Lx., Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 796,

text- figs.

1883. Sphenopteris nevropteroides (Boul.) Zeiller, Ann. Sci. Nat., (6) bot., vol. xvi,

p. 186.

1886. Bphenopteris nevropteroides (Boul.) Zeiller, Fl. foss. houill. Valenciennes, Atlas,

pi. ii, figs. 1, Iff, 2, 2a; text (1888), p. 349.

1887. Sphenopteris 7ieuropteroides (Bonl.) Zeill., Kidston, Foss. Fl. Eadstock Ser., p. 349.

1897. Pseudopecopteris squamosa (Lx.) D. White, Bull. Geol. Soc. Ainer., vol. viii,

p. 291.

1899. Pseudopecopteris squamosa (Lx.) D. White, 19th Aqu. Eept. U. S. Geol. Surv., 3,

p. 474.

"Frond compound, multifid, dichotomous or quadripinnate
;
primary

racliis broad; pinnge of the third order, oblique, distant, rigid or flexuous;

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 ^jinn^

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 Pseudopeco2)teris

anceps, is not rare in the Coal Measures of Pennsylvania, where it is obtained

from many localities, it is only recently 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, PI. IX, Fig. 4, which was loaned to the United

States Geological Survey by Dr. Britts. Owing, therefore, to the paucity of
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material from Missom'i, the above description is that given by Professor

Lesquereux under Pseudopecopteris ancej)s in the Coal Flora. The Missotiri

plant appears to differ from the type only by a slightly closer arrangement

of the nerves.

The identity oiSplienopteris squamosa Lx. sxidiPseudopecopteris anceps Lx.,

signified by the inscription of the former as a s^aionym preceding the descrip-

tion, is evident from a comparison of the figure oi Splienopteris squamosa given

in the Geology of Pennsylvania^ with the fine series, including the types

from Cannelton, Pennsylvania,, now resting in the Lacoe collection. The
equivalence of Pseudopecopteris anceps Lx. with the Pecopteris neuropteroides

of Boulay, first recognized by Zeiller, was soon afterwards corroborated by
Kidston,^ after a comparison of the European material with sjiecimens 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 pinnules than those in our common type, although there appears to

be no important difference between 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 squamosa, 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. I do not, however, remember noticing dichotomous fronds con-

forming to the description, the general habit being a pinnate branching like

that shown in pi. 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-

tified by Kidston^ and Meschinelli* with the Excipidites CaUipteridis (Schimp.)

Kidst. These dots, which generally show as small pustules, are distinctly

ihterneural, and are strongly suggestive of glands. They are possibly

comparable to the ca^'ities occupied by ovoid granules found by Renault^ in

Alethoioteris aquilina.

' Vol. ii, 1858, p. 862, pi. x, fig. 3.

^Foss. Fl. Radstock Ser. ; Trans. Roy. Soc. Ediub., vol. xxxiii, 1887, p. 349.

3Loc. cit.,p. 339.

" Sylloge Fungorum Fossilium, 1892, p. .52.

' CouTS. bot. foss., vol. iii, 1883, yl. xxvii, fig. 10.
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Pseiidopecopteris squamosa may readily be distinguished from Pseiulo-

pecopteris dUusiloha by tlie more regular, compact, oblique jjinmiles, which

are much less constricted at the base, the texture being thinner and not so

leathery, and the rugosity, irregularly striate in the direction 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.

PSEITDOPECOPTEEIS Sp.

PI. VII, Figs. 4, 5.

The peculiar specimens figured are the largest of the very few

fragments of this 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 raclais is

strong, sulcate, and apparently obscurely alate. The lateral pinnae 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 pinnse,

ovate, round, reniform, or obovate above, attached by a very broad subpedicel

to the decurreut lamina along the rachis. The limb, wliich is very thick

and conaceous, is covered by rough striae 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, wliile

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, I 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 Pseiidopecopteris

dbtusildha group, and is perhaps nearer to Ps. trifoliolata or Ps. nummularia

than to any other known species. The specimens in hand are much more
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delicate tlian those fig-ured by Artis, Andi-a/ or Stur^ and seem to differ from

botliby their broad pedicels and percm-rent rachises.

Locality.—Owens's coal bank, U. S. Nat. Mus., 5618, 5667.

MAEIOPTEEIS Zeiller, 1878.

1877. Biplothmema Stui', Culm-Flora, vol. ii, p. 226 (pars).

1878. Mariopteris Zeiller, Bull. Soc. geol. Fr., (3) vol. viii, p. 93.

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

(pars).

MAEIOPTEEIS cf. NEEVOSA (Brongn.) Zeill.

1832 or 1833. Pecopteris nervosa Broagniart, Hist. v6g. foss., p. 297, pi. xciv, pi. xcv;

figs. 1, 2.

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

1877. Diplothmema nervosum (Brongn.) Stur, Culm-Flora, vol. ii, p. 23<1.

1878. Mariopteris nervosa (Brongn.) Zeiller, Veg. foss. terr. houill. Fr., pi. clxvii, figs.

1-4; text (1879), p. 69.

1879. Pseudopecopteris nervosa (Brongn.) Lesquereux, Coal Flora, Atlas, p. 6, pi.

xxxiv, figs. 1, 2 (uon 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 \acinity of Clinton.

This fragment has a close resemblance to specimens of M. nervosa figured by

Sauvenr,^ Zeiller,^ and Stm-,'' or the figures given by the last-named author^

as Diplothmema muricatum (Schloth.) Stur. The specimen from Missouri

difi"ers 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. nmricata, 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 difi'erence between the older and the younger

^ Spheiiopteris namvmlaria, Vorweltl. Pfl., p. 35, pi. xi.

Diplothmema trifolioJatiim (Art.) Stur, Fame d. Carbon-Fl., p. 349, pi. xlx, figs. 1-4.

^ V<5g. foss. terr. hoiiill. Belg., pi. xliv, fig. 1.

i Veg. foss. terr. houil). Fr., pi. clxvii, fig. 2.

" Fame d. Carbou-Fl., pi. xxiv, fig. 2.

" Stur, op. cit., p. 393, pi. xxii, figs. 3-5.
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forms; thus M. muricata is very highly 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 fully discussed by the writer in the report on the fossil

plants from the McAlester, Indian Territory, coal field/

The form in hand is not to be confused with the one that I have com-

pared with M. muricata. The latter is most intimately related to a form

from the upper part of the Potts-\dlle series.

Locality.—Henry County, Missouri. Received from Dr. J. H. Britts,

Clinton, Missouri. Precise locality unknown. U. S. Nat. Mus., 5459

Mariopteris sphenopteroides (Lx.) Zeill.

PI. IX, Figs. 1,2; PI. X.

1879. Odontopteris sphenopteroides Lesquereus, Goal Flora, Atlas, p. 4, -p\. xxi, flgs. 3,

4; text, vol. i (1880), p. 139.

1881. Alethopteris nervosa (Brongn.) Goepp., Achepohl, Niederrli.-Westfal. Steink.,

p. 42 (pi. xi, fig. 16?)

1883. Sphenopteris nohilis Achepohl, Niederrh.-Westfal. Steink., Brganzuugsbl.. iii,

fig. 5.

1886. Mariopteris sphenopteroides (Lx.) Zeiller, Fl. foss. houill. Valeueieunes, Atlas, i)l.

xix, flgs. 3, 4; text (1888), p. 171.

Fronds quadripinnate, dichotomous, spreading, with a somewhat flexu-

ous rachis ; secondary (? ) pinnse alternate, oblong-triangular, acute ; tertiary

(f ) pinnae alternate, open, triangular-lanceolate, tapering 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

pinnse open, nearly at rig'ht angles below, more oblique above, close, gen-

erally slightly overlapping, alternate, oblong-lanceolate, rather acute,

usually terminating in a short sjiine; 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 border the usually slightly flexuous rachis,

the lower pair on each pinna polymorphous and compound, especially the

proximal one, which, in the lower pinnse, is once or twice divided in the man-

ner characteristic of the genus; lobes or teeth deltoid, obtuse, inclined

'Ann. Kept. U. S. Geol. Surv., vol. xix, pt. 3, p. 475.
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upward, broader, more deeply dissected iu 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 tinally developed as a spinous process; limb 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;

ner^-ation coarse, rather distant, slightly depressed above, clear 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 bor-

ders, where they are slightly turned upward in entering the lobes or teeth.

In the coui'se of my examinations of the Paleozoic plant types in the

Illinois 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 verif}' their specific identity, together with a

fine series of examples from the Missouri locality. Tliis comparison has

convinced me that the apparently anomalous nervation of the pinnules in

figs. 3 and 4 of Odontopteris spJienopteroides on pi. xxi of the Coal Flora,

which are otherwise Sphenopteroid, is due entirely to imperfect drawing, the

actual nervation being more truthfully represented iu the detail, fig. 3«, of

the same plate, which is obviously not Odontopteroid. Additional material,

labeled perhaps at the time of description 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 pinnte, passing into nearly naked prolongations of the main

nerve or rachis. Thus, in pinnation, flexuosity, outlines, marg'inal wing,

lamina, and nervation, the species is plainly Sphenopteroid, of the group

included by Professor Lesquereux in Psendopecopteris 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 siihenopteroides suggests a dentate modification of Mano])teris

nervosa (Brongn.) Zeill., or M. latifoUa (Brongn.) Zeill/^ My own studies

'See Mariopto-is murkata (ScUoth.) Zeill., Fl. foss. houill. Valenciennes, pi. xs, figs. 2, 3, 4;

-If. acuta (Brongn.) Zeill., loc. cit., pi. xviii, fig. 2. Also see Stiir, Fame d. Carbou-Fl., Diplothmema

pilositm Stur, pi. xsxiv, fig. 2.
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of the stratigraphic changes of the flioras in the Coal Measures system of

the central portion of the Appalachian trough lead me to conclude that M.

S23henopteroides is closer to M. nervosa than to any other species, both forms,

between which there are intermediate stages, having been developed from

a polymorphous earlier stock generally referred to Mariopteris muricata

(restricted) or Pseudopecopteris muricata as determined by Lesquereux.

Tlie illustrations of M. sphcnopterokles given by Zeiller in his beautiful

work on the Flora of the Valenciennes Basin ^ appear to me as somewhat

doubtfully referable to this species, being in some respects closer to the

form commonl}' identified in the United States as Pseiidopecopteris nervosa

(Brongn.) Lx. From his figures and detailed drawing-s it would seem that

the pinna; are more obtusely pointed, instead of being spinous, the pinnules

being- emarginate or crenulate, not deeply dentate or dentate- spinous, 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. nervosa, or stronger

than in M. latifolia or M. acuta, are shown in the photographs, PL X, or the

enlargement, PI. IX, Fig. la.

Mariopteris sphenopteroides has been found in the western coal region

of Arkansas and in the Lower Productive Coal Measures (XIII) at Mazon

Creek, Illinois, 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, U. S. Nat. Mus., 5532,

5707-5711; also at Gilkerson's Ford, U. S. Nat. Mus., 5533; Pitcher's coal

bank, U. S. Nat. Mus., 5584 (!).

Mariopteris, sp.

PI. 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 Potlsville series

in the American Coal Measures. This form, being exceedingly rare in the

Alleghany series of Missouri, is not present in sufficient material from this

'Fl. fo3s. basin houill. Valenciennes, Atlas, 1886, pi. xix, figs. 3,4; text (1888), p. 171.

MON XXXVII 3
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region for a goorl diagnosis. I have concluded, therefore, to give only a

fignre of a Henry County specimen (No. 4438) in the Lacoe collection,

reserving its full description and illustration until the Pottsvnlle flora is

specially treated, when this form will he shown to belong to the grou]3

represented Idv Ilarhpteris muricata (Schloth.) Zeill., as commonly 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, U. S. Nat. Mus. The second specimen is from Owens's coal

bank, U. S. Nat. Mus., 5437.

Mariopteris (sp. unv. ?).

PI. VII, Fig. C.

The specimen illustrated in PI. VII, Fig. 6, found among the later

consignments sent by Dr. Britts, is the only representative in the collections

of a form which I have not yet lieen able to definitely correlate with any

described species. As will be observed in the photograph, the pinnatifid

pinnules; nearly developed into pinnfe, 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. In fact, the upper part of the pinniile seems undeveloped.

The rachis is finel}" lineate and very narrowly margined. The ner'vation,

shown in PL VII, Fig. Qa, is decurrent and fairly distinct. 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 b}^ me, is considered merely

as tentatiA-e.

iofrt/;Yv/.^Pitcher's qoa\ bank, U. 8. Nat. M^s-, 5666.
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SPHENOPTERIDE^gi;.

SPHENOPTEEIS Bronguiart, 1822,

1822. Filicites-sect. Sphenopieris Bronguiart, Mem. mus. liist. iiat., vol. viii, p. 233.

1S2G. iS2)hw7iopteris Sternberg, Versucb, vol. i, tent., p. xv.

1828. Sphenopteris Brougniart, Prodrome, p. 28.

Sphenopteris mixta Schimp.

PI. XI, Fig. 3; PI. XII, Figs. 1, 2; PI. XIII, Figs. 4, 5.

1866. Sphenopteris rigida Brongn., Lesquereux, Eept. Geol. Surv. Illinois, vol. ii, iip.

435, 469, pi. xxxix, figs. 5, 6 (excl. syn.).

1889. Sphenopteris rigida Miller, X. Amer. Geol. Pal., p. 143.

1869. Sphenopteris {Cheilanthides) mixta Scliimper, Traite, vol. i, p. 382.

1870. Sphenopteris mixta Schimp., Lesquereux, Eept. Geol. Surv. Illinois, vol. iv, p.

409, pi. XXV, figs. 7, 8.

1879. Sphenopteris mixta Schimp., Lesquereux, Coal Flora, Atlas, p. 9, pi. liv, figs.

2 (1, 2,i); text, 1 (1880), p. 276.

1883. Sphenopteris mixta Schimp., Lesquereux, 13th Eept. Geol. Surv. Indiana, pi. xv,

figs. 1(2,3!).

1886. Sphenopteris mixta Schimp., Zeiller, Fl. foss. houill. Valenciennes, Atlas, pi. xii,

fig. 3; text (1888), p. 95.

1889. Sphenopteris mixta Schimp., Kidston, Trans. Eoy. Soc. Edinb., vol. xxxv, 1,

p. 405.

1890. Sphenopteris mixta Schimp., Lesley, Diet. Foss. Pennsylvania, vol. iii., p. 987

(text fig. "?).

1870. Sphenopteris simiosa Lesquereux, Rept. Geol. Surv. Illinois, vol. iv, p. 409.

1872. An Sphenopteris [Aneimioides) pulchra Marrat, Proc. Liverpool Geol. Soc, Feb-

ruary, 1872, p. 101, pi. viii, figs, la &!

1884. Pseudopecopteris nummularia (Gutb.) Lesquereux, Coal Flora, vol. iii, p. 751,

pi. ciii, figs. 1-3; 2d type in part (excl. syn.).

1893. Ovopteris mixta (Schimp.) Potonie, FI. Eothl. Thiiriugeu, p. 44.

.Fronds tri- or polypiuiiate, spreading, extremely intricate and delicate;

rachis narrow, usually rounded below, sliallowly sulcate above, finel}" striate,

punctate by the attaclnnent of rather distant spines or spiny scales, flexuous,

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

very narrow decurrent lamina
;
primary (!) pinnae oval (!), obtuse, lax, flex-

uous ; secondary (?) pinnte alternate, very long, linear-lanceolate, very slen-

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

the primary (?) rachis, 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 pinnae 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 close lobes, separated by an

angular sinus, which is decurrent as the pinnules become pinnatifid, with

narrow attachment and diminishing marginal wing- in passing downward;

lamina minutely rugose, rather tlijck, slightly repand at the margin;

nervation generall}' rather indistinct; nerves rather strong near the rachis,

thinning in passing upward, a single ynimarj^ 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 mider 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 Coal Flora^ as Pseudo-

fecopteris nmnmularia (Gutb.) Lx., which came from Henry County, Missouri,

were found to have been labeled Sphenopteris mixta 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 mixta

Schimp. After a careful comparison of the normal specimens of S. mixta

with these types of Pseudopecopteris mmimularia I can find no distinguish-

ing specific character between them.

Concerning the specimen purporting to come from the same region,

illustrated in the Atlas to the Coal Flora, pi. 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. Surv. Illinois, vol. ii, 1866, pi. xxxix, figs. 5, 6.

2 Vol. ill, pi. ciii, 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. Iff, loc. cit, I have been unable

to confirm in the large specimen, while the rough rachis and the general

habit of the pinnae, which are quite inaccurately illustrated, are strongh- sug-

gestive of some specimens of Sphenopteris Brittsii Lx. 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 as

might be regarded as more than merel}^ varietal.

The normal form of Sphenopteris mixta is well shown in Fig. 4, PI.

XITI, which represents a middle portion of the tripinnate frond. Fig. 1,

PI. XII, shows a lax lateral segment with large pinnules, and Fig. 2, PI.

XII, illustrates a part of a large pinna having the aspect of the figure given

in the Illinois report.

Although this species is included by Potonie^ in the section of the

Sphenopterids for which lie created the genus Ovopteris, 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. Ha:ninghausii Brongn.

Sphenopteris mixta, which in its habit and even in many details is close

to the specimen figured by Stur^ as Hapalopteris rotimdifolia (Andrli) Stur,

or to Sphenopteris Laurentii as figured and described by Andra^ and seen

by myself in British specimens, is easily distinguished from Sp)henopteris

Brittsii Lx. 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 S. Lacoei are noted in the remarks following the description of the

latter.

Localities.—Owens's coal bank, U. S. Nat. Mus., 5713, 5714, 5524, 5527,

5531 ; Gilkerson's Ford, U. S. Nat. Mus., 5458 ; Deepwater, U. S. Nat.

Mus., 5692, 5521, 5522, 5529; Hobbs's coal bank, U. S. Nat. Mus., 5712,

5715, 6037, 5687, 5522, 5526, 5530.

1 Potonie, Fl. Eothl. Thiiringen, 1893, p. 42.

2 Fame d. Carbon-Fl., p. 33, pi. xliv, tigs. 3, 4.

^Urweltl. Pii. Steinkohlengeb. Pr. Rheiul. u. Westphal., Pt. iii, 1869, p. 39, pi. xiii, figs. 1, 2, 3.
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Sphenopteris Lacoei D. W.

PI. XII, Fig. 3.

1893. 8phenopterts Lacoei D. White, Bull. U. S. Geol. Surv., Xo. 98, p. 56, pi. ii., figs. 5, 6.

Fronds quadi-ipinnate, spreading; primary pinnje broad, at right angles

or somewhat obhqiie to the rachis; primary rachis finely striated, flat, or

slighth' arched, naked; secondary pinnae alternate, close, often somewhat

o-\-erlapping, oblique above, at right angles in the middle and curving

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 pinnae,

with the same relations to the secondary pinnae as those of the latter to the

primar}^ pinnse; secondary rachis rather narrow, slightly flexuous to corre-

spond to the position of the pinnules, and bordered, at least in the upper

part, h\ 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 naiTOw decurrent

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 diAdded to near the midrib, larger than those above,

more or less distinctly cuneate toward the base, or rhomboidally rounded

or rounded-truncate 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 indistinct terminal pinnule ; lobes of the pinnatifid pinnules

broadening, becoming more distant, more pointed and crenate, sessile by
the slightly contracting base, then lobate, and finally full-developed pinnules

;

primary nerves strong, sonaewhat decurrent, especially in the upper part of

the pinnfe, though often appearing slightly inclined or at right angles to the

rachis in the lower part, sometimes appearing- as a short pedicel; nervation

obscure, a in-imary nerve passing into each lobe, and emitting nervils that
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usually fork ouce, but a portion of the nervils in the lower part of the lobes

apparently springing directly 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 deejjlv dis-

sected, the margins less sinuate, and the sinuses more rounded. It is further

marked by a greater degree of rigidity in the pinnee; the rachises are not

punctate, the pinnules thinner, smoother, and the nerves thinner and more

obscure. The specimen illustrated in PI. XII, Fig. 3, is that from which

the detail published in my report on the Flora of the Outlying Coal Basins

was prepared.^

Localities.—Owens's coal bank, U. S. Nat. Mus., 5516 (?), 5517; Pitcher's

coal bank, U. S. Nat. Mus., 5802; Hobbs's coal bank, U. S. Nat Mus., 5687.

Sphenop'j'eris Wardiana n. sp.

PI. XI, Figs. 1, 2.

Frond polypinnate, thin and extremely delicate; raeliises of the larger

pinnse slender, very obscurely and very iinely striated; secondary (!)

pinnse linear, or linear-lanceolate, slightly flexuous ; pinnae 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 tlie ultimate pinute
;

ultimate pinnae alternate, open, the lower ones at a rigiit 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 exti-emely

narrow border
;
pinnules extremely small, alternate, oblique, rarely touch-

ing, ovate or obovate when very small, entire, round, attached by the whole

base or cohering one-third the way up, or, when larger, crenulate-sublobate,

cut into 2 to 5 round or oblong-round oblique lobes, which are connate most

of their length, becoming separated by a deeper decurrent sinus when fully

matured as pinnules; nervation obscured in the thick texture of the

lamina; primary nerve originating at a somewhat open angle and forking

to supply a nervil to each lobe or crenulation; fructification unknown.

' Bull. U. S. Geol. Surv., No. 98, pi. ii, fig. 6.
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Tliis somewhat unique species in our American Coal Measures flora is

specially characterized by the extremely small size of its parts and its

minute, rounded pinnules, which are round-crenulate or roundish, crenu-

late-lobate in almost the earliest stage, the lobes being marked as mere
scallops or deep crenulations and cohering until a period of deeper dissec-

tion, to form simple round or oval pinnules, whereupon the latter beo-in at

once to show 2 to 5 or 7 crenulations, repeating the form of dense coherent

clusters.

When first examining the specimens the observer is at once impressed
with the similarity in their form, habit, and grosser details to Sphenopteris

{Conjnepteris) coralloides Grutb.,^ 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 crenulations fewer and occurring 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 figured 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, are rather thin and difficult to dis-

cover. Sphenopteris canadensis Pn., from the Carboniferous of New Bruns-
wick, is larger, more lax, the divisions naore elongated and less crenulate,

wlaile the texture is membranaceous. In its general aspect Sphenopteris

Wardiana suggests a microphotograph of the smaller pinnules of S. Lacoei

or 8. mixta. It belongs perhaps to that group of Sphenopterids represented

by Sphenopteris Hceninghausii Brongn.

This interesting species is named m honor of Prof Lester F. Ward,
whose thoughtfiil and very thorough methods in the field of con-elative

and philosophical paleobotany have revolutionized the treatment of fossil

plants in this country, while accomplishing a distinct benefit to the science

in its broader and more comprehensive aspects.

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

U. S. Nat. Mus., 5615.

' See in particular the fragments and details given in Gutbier, Abdriicke, p. 40, pi. t, ligs. 8, 8a;
or Zeiller, Fl. foss. houill. Valenciennes, p. 117, pi. x, figs. 4, 4a, 5, 5a.
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SpHENOPTEBIS (HYMENOTHECA) BEOADHEADI II. SI).

PL XIII, Figs. 1,2.

1897. 8j)henopt€ris sp., D. White, Bull. Geol. Soc. Amer., vol. viii, p. 296.

Fertile frond tripiunate; primary pinnae linear-lanceolate, acute; pri-

mary rachis broad, flat above, irregularly finely striate; secondary pinnse

open, somewhat oblique or nearly at a right angle to the primary rachis,

subopposite or alternate, rather distant, linear, tapering fr-om the base to a

rather acute point; secondary rachis indistinctly striate, more or less rigid;

ultimate divisions or pinnules subopposite, oblique, strongly decurrent,

either simple, cuneate, rounded above and arching inward, or forking once

or more pinnately and divergently, always preserving the cuneate form

of lobes with rounded ends, while passing into the pinnae, wliich are at first

1 cm. or more in length, with 5 to 7 pinnules, then elongating with divided

basal piimules; lamina moderately thin, slightly rugose. Nervation thin,

the primar}- nerve forking pinnately at the base of each lobe or pinnule,

each of which is traversed by a branch. Fructification 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 so much that is of interest and new to our flora

that I describe it here without waiting for the correlation of the fertile and

sterile portions of the plant. Owing to the coarsely arenaceous character

of the matrix, the detail of the fruiting is not so clear as is desirable, the

general appearance of the compressed sporangia being that of granular,

carbonaceous matter. In this state it resembles somewhat the Discopteris

Schumanni 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 Ilymenopliyllites figured by Schimper,^ and still more
strongly resembling the Hymenotheca DatJiei of Potonie.^ In fact, the rela-

tionship of our fern with that described by Potonie 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 generic identity.

'Page 149, pi. Ivi, figs. 2, 3. -Traite, vol. i, p. 415, pi. xxviii, figs. 4-8.
' Jahrb. K. Pr. geol. Landesanst. u. Bergakad., 1889 (1892), p. 20, pi. ii, figs, la, 16, Ic.
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whatever questions may remain concerning the rehxtionship of the genus

Hymenoiheca to the Hymenojjhyllacece.

Sphenopteris Broadheadi seems to differ from the type species of Hyme-

notheca from Schwadowitz by its more ovate lobes, generally more clearlv

bi- or tripartite, and the larger or more oval sporangia.

The specimen photographed, Figs. 1 and la, PI. XIII, represents a seg-

ment from the upper part of a supjDosed primary pinna. It illustrates well

the characteristic bi- or trilobation of the pinnules or ultimate divisions,

which may be noted also in Fig. 2a, 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 fructifications are seen

in the impressions as depressed granular areas, lying within the periphery

of the limb, although close up in the apex. The position of the sporangia

within the marg'in of the lamina seems to disagree with the fruit of Diplotli-

mema as developed in Biplothmema Zeilleri Stur,^ to the fertile pinnae of

which the smaller di^^sions of our fossils bear a considerable resemblance.

Furthermore, as was remarked above, in a few instances there appears to be

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 Hymenophyllites Hnm-

holdtii as figured by Goeppert,'"* while it is also comparable to Feistmantel's

figure'' of Hymenophyllites Schimperiana Groepp.

As remarked in the discussion of Sphenopteris missouriensis, that species

ma}', 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 pinnae, in the degree of division or incision 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. S. Nat. Mus., 5619, 5620.

' Zeiller, Fl. loss, houill. Valenciennes, Atlas, pi. xv, figs. 5, 5n-6.

- Cours. bot. foss., vol. iii, pi. xssiii, tigs. 15, 16.

^ Hist. V(^g. loss., p. 186, pi. slix, ligs. 1, In.

^ Kidstoii. Trans. Roy. Soe. Edinb., vol. xxxiii, jil. xix, figs. 1, la-c.

'"•Foss. Fl. Uebergangsgebirge, pi. xxxi, figs. 1, 2.

'• Zeitscbr. il. Dentscb. Geol. Gesell., 1!<T3, pi. xv, figs. 13, 13«, p. 513.
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SPHENOPTEKIS MISSOUKIENSIS 11. sp.

PI. XIV, Figs. 1, 2.

Primary (f) pinnse linear or linear-lanceolate, contracted at the base,

with bi-oad, very finely lineate rachis; pinnpe of the next order alternate,

open, nearly at a right angle to thp 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,

appearing on the lower side as a raised strand, with a narrow border;

ultimate pinnse 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,

cur\nng 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

tendency 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 minutel}^ striated in the direction of

the nervation, apparently by the presence of extremely small appressed

hairs; nervation fine, not very distinct, though slightly in relief on the

dorsal surface; primary nerve more or less distinctly decm-rent, 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 photograph, 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 pinnae on the right in this specimen indi-

cates a point of origin beneath the surface of the rachis as here presented,

which probabl}" consists of a central axis with thick lateral laminae. The

pinna? probably spring from the central axis.

Splienopteris missouriensis is perhaps most closely related to the S. tenu-

ifolia Brongn./ from which it differs by the more open angle of the pinna?,

which are less acute, and the closer pinnules or lobes, which seem to be more

broadly cuneate, with more obtusely rounded teeth. It also resembles,

somewhat the specimens figured by Stur^ as Saccopteris grypophylla (Goepp.)

Stur, or as Sphenopteris forniosa by Achepohl,' thoiigh these species differ in

the details as much as in size.

I am far from certain that the fragments which I have described as

Sphenopteris Broacllieadi are not really the fertile pinnae of 8. missouriensis.

I have separated them, however, on account of the more slender, distant,

acute pinnae, and the more oblique and much more deeply dissected pinnules

and lobes which remain simple or only bifid to a much larg-er size than in

the latter species. While it is possible that the fertile pinnae represent only

modified and somewhat reduced pinnae, 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, PI. XIV, 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 Cheilantliites (^Sphenopteris)

grypophyUa Goepp.

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 Diplothnema Stur. The form of the large fragment

illustrated is, however, opposed to such a consideration.

Localities.—Pitcher's coal bank, U. S. Nat. Mus., 5663 ; Hobbs's coal

bank, U. S. Nat. Mus., 5664.

'Hist. V(Sg. foss., p. 190. pi. xlviii, figs. 1, la.

= Farne d. Carbon-Florn, pi. liii, fig. n.

^Niederrb.-Westfiil. Steiukohleugeb., pi. xiv, tig. 8, p. 51.
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Sphenopteris pinnatifida (Lx.).

PI. XVIII, Figs. 3, 4; PI. XIX, Fig. 1.

18C0. Rymenojihyllites pinnatifidus Lesquereux, Kept. Geol. Surv. Illinois, vol. ii, p. 436,

pi. xxxiv, flgs. 2, 2a.

1879. Sphenopteris (HymenophylUtes) tridactylites Brongn., Lesquereux, Coal Flora,

Atlas, pi. iv, figs. 9, 9rt-i (figs. 8, 8rt. ?); text, vol. i (1880), p. 284 (pars).

Fi-ouds polyi)iiinate, delicate, spreading; secondary (?) pinnae alternate,

close, linear-lanceolate, slightly contracted at the base, tapering to a rather

acute point; secondary rachis straight or slightly curving, somevs^hat sulcate

above, rounded beneath, minutely irregularly striate, naked; tertiary pinnte

alternate, nearly at a right angle to the superior rachis, nearly contiguous

or overlapping somev?hat, usually very slightly decurrent at the base, linear-

lanceolate, slightly narrowed at the base, tapering from belov? the middle

to an acute tip ; tertiary rachis slightly flexuous, minutely Mringed near the

apex; ultimate pinnae alternate, at a right angle to the rachis, or nearly so,

generally 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 many-lobed pinnules, the latter becoming 7 to S lobed and elongated

in passing into pinnae ; lobes or incipient pinnules obhque, 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 distinct,

forking pinnately 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 stirface 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 Hymenopliyl-

liies pinnatifidus Lx., illustrated in the second volume of the Reports of the

Illinois Geological Survey,^ that it became evident to me that our Missouri

specimens belonged to this poorly delineated species, wliich was afterwards

I PI. xxxiv, figs. 2, 2a. p. 436.
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referred by Professor Lesquereux to Splienoi)teris tridactylites Brougn.

From the latter, liowever, so far as that species is illustrated and described

in foreign literature, Hymenophyllites liinnatifidiis differs very much, the

analogies being much closer to Spheno])teris delicatula Brongn. as figured

by Sauveur,^ Trichomanites (Zeilleria) delicatida illustrated by von Roehl,^

or the Sphenopteris (JSapalopteris) Schiitsei Stur, represented b}" Kidston in

the flora from the Lanarkshire coal field.^

In PI. XIX, Fig. 1, is shown a photograph of a portion of the original

of figs. 9 and 9fl-&, on pi. Iv, of the Coal Flora, referred to Splienopteris

tridactylites Brongn. The enlarged detail, Fig. la, PI. 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. pinnatifida 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

tln'ee compound pinnte borne on the right of a somewhat flexuous rachis

3 mm. in width. Portions of alternately placed pinuije on the other side are

also fertile. Although the laminae 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. 9« of the Coal Flora, which seems to agree with fig. 8a 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. 9fl, though they are not so round. Under the lens

they appear to have a structure 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 lias the sporangia

iu two rows, one on each side of the nerve of the lobe, while in Splienopteris

pinnatifida the sporangia seem to be in irregular groups. This compact group-

' V(5g. foss. terr. houill. Belg., pi. xxiii, fig. .5.

-Foss. Fl. Steink. WuBtplialeus, p. 6S, pi. xvi, fig. 6b.

'Pl.iii, fig..5.

^Qnart. Jour. Geol. Soc, vol. xl, 188-1. p. 494. 'Zeiller, Fl. foss. houill. Valenciennes, 1888, p.

33, fig. 20.
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ing of the sporangia is suggestive of Cydotheca Kidston/ or possibly Myrio-

tlieca of Zeiller,^ though in this form also they are described as biseriate. On
the other hand, it is generally difficult, if not impossible, to trace the limb

of the pinnule beneath or beyond the sporangia, so that in most cases the

aspect of the pinnule is much like that of Hymenophyllites quadridactyUtes

(Gutb.) Goepp.,^ or still more the H. yermanica of Potonie,* to both of

which our species would also seem related by the characters of the sterile

pinna. Sphenopteris pmnatifida is, however, in its habit, form, size, and
details, so close to the 8. (HymenopliylUtes) quadridactyUtes (Gutb.) Goepp. as

figured by Zeiller" as to make it very strongly probable that the sporangia,

the appearance and mode of occin-rence of which appear to be the same,

are really 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 ferns from the Paleozoic series.

Localities.—Pitcher's coal bank, U. S. Nat. Mus., 5803, 5807, 5808;

very rare at Gilkerson's Ford. The specimen partially figured in the

Coal Flora from the same vicinity is No. 4304, Lacoe collection, U. S.

Nat. Mus.

Sphenopteris van Ingeni n. sp.

PI. XIII. Pig. 3.

ISSO. An Sphenopteris Dubuissonis Brougn., Lesquereux, Coal Flora, vol. i, p. 275

(excl. syn.); vol. iii (ISSi), p. SSO?

Fronds tri- or poly- (?) pinnate, very tenuous and delicate; primar}- (f
j

pinnae slightly flexuous, with a finely striate rachis consisting of a broad

axis bordered by tliickened, rather narrow laminae; pinnae 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

' Annals and Mag. N. H., .July, 1888, p. 26, pi. 1, figs. 10-12.

-Ann. Sci. Nat., (6) bot., vol. xvi, 1883, p. 186, pi. Ix, figs. 18-20; Fl. foss. liouill. Valenciennes,

p. 32, fig. 19.

'Goeppert, Systenia, 1836, p. 251. See also Zelller, Fl. foss. houill. Valenciennes, p. 56, fig. 36.

Uebei- eiuige Carbonfarne: Jahrb. K. Pr. geol. Landesaust. u. Bergakad., 1889 (1892), p. 23, pi.

Iv, figs. la-c.

^Fl. foss. houill. Valenciennes, \>\. viii, figs. 1, la, 2, 2a, 3. Za,b, c.
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nearly parallel in the lower portion, and tapering from the middle upward,

with a slightlv flexuons, moderatel}' strong, shallowly canaliculate,

extremely narrowly bordered rachis; ultimate pinnae 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,

aud delicately denticulate or cristate; when small, obovate, oval, or ovate,

and obtusely rounded above, cut into 2 to 6 short, rather broad aud acute

teeth, and attached b}' 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 distinct; primar)' nerves of the pin-

nules or shorter ultimate pinnae rather strong, 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

forking pinnately at a wide angle, one straight or slightly upturned nervil

entering and passing to the apex of each tooth.

The specimens to which I have given the above name represent one

of the most beautiful and delicate species I have yet seen from the Carbon-

iferous of this country. It is remarkable for the extremely delicate and

lace-like effect of its regular pinnae 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 Duhuissonis Brongn.,^ under which 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, PI. XIII, and the enlarged detail, Fig. 3a, in the closer, much wider

pinnae, aud the more elongated, less constricted lobes or pinnules, which

' Hist. veg. foss., pi. liv, figs. 4a, 4ft, p. 195.

^Coal Flora, vol. iii, p. 880.
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are more numerously deutate, especially on the lateral margins. Sphenoi)-

teris tenuifolia Brongn., to which, as figured by Grutbier/ it bears some

resemblance, is still more deeply dissected, while the details of the same

species given by Brougniart" and Kidston^ indicate a quite different plant.

It is perhaps more closely related to S. Matlieti Zeill.,* or S. minuti-

secta F. and W.,^ from the Upper Barren beds in the Appalachian trough.

I have seen in the collections specimens from Mazon Creek, Illinois,

and the Lorway seam of Cape Breton labeled Splienopteris cristata Brongn.,

that are related somewhat closely to this species. These specimens are

involved in the difficulty alluded to in my remarks on S. clKeropliylloides.

Locality.—All the specimens were collected by Mr. Gilbert van Ingen

at Pitcher's coal bank, U. S. Nat Mus., 5568, 5616.

Sphenopteris gh^erophylloides (Brongn.) Presl.

1835 or 1S36. Pecoptcris cJuerophylloides Brongniart, Hist. vog. foss., p. 357, pi. cxxv,

figs. 1, 2.

1870, Fecopteris cJuerophylloides Brongn., Lesquereus, Rept. Geol. Surv. Illinois, vol.

iv, p. 404,

1883. Pecoptcris chcerophylloides Brongn., Renault, Cours. bot. foss., vol. iii, p. 124, pi.

xxi, figs. 10, 11.

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

131.

1880. Sphenopteris chcerophylloides (Brongn.) Presl, Lesqnereux, Coal Flora, vol. i,

p. 270.

1886. Sphenopteris chcerophylloides (Brongn.) Presl, Zeiller, Fl. foss. hoiiill. Valen-

ciennes, Atlas, pi. xi, figs. 1, Iffl, 2, 2ft-6; text (1888), p. 90.

1865. Gheilanthites Brongniartii Ettingshausen, Farrnkraut. d. Jetzw., p. 73.

1883. Renaultia chcerophylloides (Brongn.) Zeiller, Ann. Sci. Nat., (6) bot., vol. xvi, p.

185, pi. ix, figs. 16, 17.

18SS. Renaultia chcerophylloides (Brongn.) Zeiller, Fl. foss. houill. Valenciennes, p. 29.

1883. Hapalopteris typica Stur, Morph. n. Syst. Culm- u. Carbonfarne, p, 29 (661), fig. 8.

1885. Hapalopteris typica Stur, Fame d. Carbon-Fl., p. 27, fig. 8, p. 46, pi. xlii, figs.

3, 3rt, 4.

1884. An Sphenopteris Oravenhorstii Brongn., Lesqnereux, Coal Flora, vol. iii, p. 880?

1885. Hapalopteris chcerophylloides (Brongn.) Stur, Fame d. Carbou-FL, p. 176.

1888. Hapalopteris chcerophylloides (Brongn.) Stur, Schenk, Die foss. Pflanzenr., p. 29.

1893. Ovopttris chcerophylloides (Brongn.) Potonie, FL Eothl. Thiiringen, p. 44,

' Abdriicke, p. 39, pi. x, figs. 9, 9a.

- Hist. v(5g. foss., pi. xlviii, fig. 1, p. 190.

'Trans. Roy. Soc. Ecliub., vol. ssxiii, pi. xis, figs. 2, 2a-b.

> Fl. foss. honill. Commeutry, vol. ii, pi. i, figs. 3-6, p. 49.

5 Fontaine and Whifcn, Permian Flora, pi. v, figs. 1-4, p. 43.

MON XXXVII 4
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In the lists at the end of tlie third vokime of the Coal Flora Sphenop-

teris chmrophylloides Brongn. is recorded^ as occurring in the vicinitv of

Clinton, Henry County, Missouri. But while a few specimens in the col-

lections agree well with one identified b}' 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 sjjecimens that have

been ascribed to this species there would seem to be included representa-

tives of several species, the individuality and cliaracters of which can be

developed only by a thorough scrutiny and detailed revision of the group of

Sphenopterids, including S. chceroplnjlloides, 8. cHstata Brongn., ^S". Graren-

liorstii Brongn., and S. 2)seuclomurrayana Lx.

It is probable that the material on which the record of S. Grarenliorstii

Brongn. in the Clinton flora was based is of the same nature as that iden-

tified as S. clicerophyllokJes. The specimen figured (PI. XIX, Fig. 2) differs

more from the 5'. Britfsii type than any other included under the name S.

clicerophylloicles. 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 pinnfe, of S. Brittsii Lx. Nevertheless, until a thorough revision of

the American material in this section of the genus Splienopteris {Ovopterls)

is made, so as to show the true relations of the forms, I shall record this

plant as S. chcByoplujlhidcs, in respect to the identification of Professor

Lesquereux.

Localities.—Identified by Professor Lesquereux from Hobbs's bank:

Pitcher's coal bank, U. S. Nat. Mus., 5518; Owens's coal bank, U. S.

Nat. Mus., 5519.

Sphenopteris cbistata (Biougii.) Presl.

1828. Pecopteris cristata Brougiiiait, Prodrome, ]). 58.

1835 or 1830. Pecopteris crisUita Bronguiart, Hist. veg. fuss., p. 356, pi. csxv, fig. 4 (5?).

1838. Splienopteris cristata (Biougu.) Presl, in Sternberg: Yersucli, vol. ii, p. 13L
1855. An Splienopteris cristata (Brougu.) Presl, Geinitz, Verst. Steink. Sachsen, p. 10,

pi. xxiv, 6gs. 1, Irt, 2, 2rt?

1869. Splienopteris cristata (Brongn.) Presl, von Roehl, Foss. Fl. Steink. Westpbalens,

p. 60, pi. xxix, figs. 14, 14rt.

' Coal Flora, vol. iii, p. 880.



FEENS—SPHENOrTERIDB.E—SPHENOPTEIJIS. '

51

1S79. SphenopteHs crLstata (Brougn.) Presl, Schimper, iu Zittel: Hand. Pahtoiit., vol.

ii, p. 109, flo-. 80.

1880. Sphenopteris cristata (Broiign.) Presl, Lesquereux, Goal Flora, vol. i, p. 274; vol.

iii (1884), p. 7G1, pi. cii, flgs. 1, la (fig. Irt. copied from Brongniart).

1890. Splienoptens cristata (Brougu.) Presl, Zeiller, Fl. foss. liouill. Oommentry, vol. i,

p. 64, pi. iii, figs. 1, la, 2, 2a-h.

1893. Ovopteris cristata (Broiigu.) Potonie, FL Kotlil. Thiiringeu, p. 44.

The remarks made under S. chcerophyUoides Brougu., referring to the

differentiation of the specimens in the United States that have been assigned

to that species, apply with equal force to S. cristata Brongii. In the collections

now in hand are a number of sj^ecimens with naiTOW terete and nonpunctate

rachises and a rather thin, smooth limb, on which the veins are clearly seen,

the nervation and mode of division of the pinnules being very close to

S])henoj)teris cristata 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 sj^ecimens in S. cristata to those identi-

fied as S. chcBrojL)hjlloides can best be shown in a monographic revision of this

section of the Sphenopterids.

Localities.—Hobbs's coal bank, II. S. Nat. Mus., 5504 ; Owens's coal

bank, U. S. Nat. Mus., 5603, 5507 ; Pitcher's coal bank, U. S. Nat. Mus.,

6605.

Sphenopteris suspecta u. sp.

PI. XXXV, Figs. 1-3.

Frond tri- or polypinnate, rather compact; secondary (?) pinnje lanceo-

late, contracted somewhat at the base, acute, slighth' flexuous and lax;

raclais slender, slightly flexuous in accordance with the bases of the lateral

pinnas, shallowly canaliculate above, terete below, minutely lineate, and

very distantly punctate; ultimate pinnae 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, usual!}- touching

or slightly overlapping, oblique, ovate or ovate-oblong, slightly curved

' Hist. v6g. foss., p. 356, pi. cxsv, fig. 45. The figure of the enlarged jiinnule is copied in Les-

quereux's Coal Flora, vol. iii, pi. cii, fig. la.

2 Fl. foss. houill. Valenciennes, Atlas, pi. s, figs. 1, la, 2, '2a-b.
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upward, obtuse, entire, or slightly crenulate before becoming pinnatifid, a

little decurrent and narrowly connate; lamina thin, dull, arched gently

backward toward the margin; nervation quite distinct, clear on the upper

siirface of the pinnule, in relief on the lower surface
;
primary nerve oblique

or slightly decurrent in the lower part, which is much 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; nervils 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 branch 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 entireuess of the pinnules, and the distinctness, thinness, and distance

of the nervation.

Fragments of the pinnae might, at first glance, be taken for some form

of Pecopteris, e. g., P. dintoni Lx., on account of the resemblance in the size

and outline of the larger pinnules and isolated ultimate pinnae. 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 repi'eseuted by Splienop-

teris cristata Brongn. and S. climropliyUoides 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. chmrophyUoides is especially strong, and it is not impossible that

our plant may have been in certain cases identified as that species.

Splienopteris siispecta is readily distinguished from 8. clicerophylloides

Brongn. and 8. cristata Brongn. by its more broadly ovate, obtuse pinnules

with entire margins. The nervation differs much from 8. Integra Andi-ji,

while the margins, thin lamina, and more slender character of the pinnae

preclude any confusion with partially covered fragments of 8. Brittsii Lx.

Localities.—Owens's coal mine, U. S. Nat. Mus., 5650, 5651, 5652

;

Pitcher's coal mine, U. S. Nat. Mus., 5649, with Cordaites communis Lx.

and Hysterites Cordaitis Grr. 'E'y.
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Sphenoptebis Brittsii Lx.

PI. XV, Fig. 1; PI. XVI; PI. XVII; PI. XVIII, Figs. 1, 2; PI. XIX, Fig. 3.

1879. Sphenopteris Brittsii Lesquereux, Coal Flora, Atlas, p. 10, pi. Iv, tigs. 2, 2b; text,

vol. i (1880), p. 277 (vol. iii, 1884, p. 764, pi. cii, figs. 3, 4, 4«,?).

1888. Sphenopteris Brittsii Lesquereux, 13th Rept. Geol. Surv. ludiaua, p. 21G, pi. xv,

fig. 3.

1890. Splienopteris Brittsii Lx., Lesley, Diet. Foss. Penusylvaina, vol. iii, p. 983, text flg.

1893. Ovopteris Brittsii (Lx.) Potonie, Fl. Rothl. ThiiriLgeu, p. 44.

Fronds large, tri(poly-!)pmnate; racliis of the various orders well devel-

oped, flexuous, sometimes slightly subgeuiculate, low-rounded beneath,

broadly and shallowly canaliculate on the upper surface, faintly striate,

rough, provided with short lax scales or spinous scales; primary (?) pinnae

alternate, 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

o^-erlapping, usually 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, flexuous, and reduced toward the base

;

ultimate pinnae 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, OA'ate-triangular, obtusel}" pointed, wider on the

upper side at the base, usually curving upward somewhat, slightly flexuous,

with depressed, well-marked punctate-rugose rachis, and joined b}' a narrow

decurrent lamina; pinnules alternate, close, compact, usually slightl}^ over-

lapping, set obliquely by a broad attachment, ovate or ovate-triangular,

arching upward, unsymmetrical, much wider on the upper side at the base,

the lower side being slightly reduced, broadly ovate, the u^^per 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 quinqviedentate, increasing 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 usually 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 decun-ent, slightly

subgeuiculate near the top, forking pinnatel}'' at a rather open angle at the

base of each lobe, each secondary nerve in the pinnatifid pinnules forking

pimiately 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 described by Lesquereux in the first volume of the

Coal Flora as Sphenopteris Brittsii. 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 pinnae

are frequently pleasing- in general eft'ect.

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 really so frequent nor so complete as

mio-ht be inferred from the figure in the Coal Flora. On this account I

have sought to represent, by photo-reproduction, figures of portions which

will show the margin as well as several phases in the development of the

pinhfe. 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 racliis with a narrow wing. Very rarely, when the

margins are broken away or concealed, the most slender pinnae of Sphenop-

teris Brittsii resemble 8. mixta Schimper, but even in these attenuated pinnae

the species can 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

pinnae, 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. chcerophylloides Brongn., or ^S". cristata Brongn.,

which Potonie^ separates as a distinct genus, Ovopteris. Our specimens

' Fl. Rothl. Thiiringen, p. 44.
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are, in fact, close to S. crlsUita, and seem to have been slightly confused

in the Missouri collections with both that species and S. cheerophyllo ides.

While agreeing in several featm-es with the former, it may be distinguished

in small fragments by the thick coriaceous texture, the compact upward-

curving pinnules, 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 pinnae an appearance suggestive

of SjjJienopteris Essingii Andi-a or 8. incequilateralis Lx.^

I have seen no fertile pinnge from Missouri which seem to me to be

definitely referable to this species. The specimens from Nelsonville, Ohio,

described and figured in the third volume of the Coal Flora," the types of

which are in the Lacoe collection, ha\e a smooth rachis, a thin, smooth

lamina, much more slender pinnules, and some differences in dentition and

nervation, so that it will, I believe, be necessary to regard them at present

as varietally if not specifically distinct.

Localities.—?\ichev'^ coal bank, U. S. Nat. Mus., 5703, 5706, 5669, 5495,

5497, 5501, 5502, 5626, with abundant SpiroMs carbonaria; Deepwater,

U. S. Nat. Mus., 5704, 5494, 5498, 5668; Hobbs's coal bank, U. S. Nat.

Mvis., 5500; Owens's coal bank, U. S. Nat. Mus., 5705.

Sphenoptbris canneltonensis u. sp.

PI. XV, Fig. 2.

1881. Sphenopteris hi/menophylloklcs Bi-ougn., Lesquereux, Coal Flora, vol. iii, p. 764,

pi. cii, fig. 2 (excl. syn.).

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

The original of the figiu-e published in the Coal Flora as Sphenopteris

hymenophylloicles Brongn., and which is now No. 4262 in the Lacoe collec-

tion, I find to have been labeled later by Professor Lesquereux, together

with other specimens of the same form, as Sphenopteris Gtitbieriana 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

Coal Flora, vol. iii, p. 765, jjI. ciii, figs. 4, 5, 5a.

"1884, p. 764, pi. cii, fig3. 3, 4, 4a.

'Hist. veg. foss., p. 189, pi. Ivi, figs. 4n, 46.
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differ iu the angle aud form of the pinnules, 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, 8. liymenopliylloides Brongn. was described

from the Oolite of "Whitby, in Yorkshire.

Our specimens, including the fragments from Missouri, are character-

ized especially by the alate pinnules and lobes, bifid in their system of

division and traversed by very distinct, strong, straight, rigid nerves.

Thus, while it is apparently closely related to 8. Gutbieriana Geinitz^ or

8. Picandeti Zeiller,^ it seems to me to be hardly admissible to either. Both,

especially the former, have the pinnae more slender, acute, decurrent, and

less alate. 8i)henoi)teris Picandeti Zeill. has the ^aimiules narrower at the

base, the lobes less often bifid, the nerves more slender. The lower pinnules

of the smaller pinna? of 8. 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 Caunelton I suspect that the frond

has the mode of division illustrated by Zeiller^ in BipJothmema ZeiUeri Stur,

to which our species is obviously very close, probably moi'e closely 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 8. canneltonensis were identified by Lesquereux as 8. suhlo-

hata Weiss. It is possible that a comparison of specimens or a more

complete representation of 8. canneltonensis may prove its identity with

the Diplotlimema ZeiUeri Stur.

For the present, since the American specimens, which deserve further

illustration, can hardly be referable to Spheno^Jteris liymenophylloides Brongn.,

or 8. Gnthieriana Gein., I 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 collection, is thus the type of the

Sphenopteris canneltonensis.

Localities.—Hobbs's coal bank, U. S. Nat. Mus., 5665; a very doubtful

fragment is from Owens's bank, U. S. Nat. Mus., 5569.

' Gutbier, Abdriicke, pi. iv, iig. 13. Geinitz, Verst. Steinkohlenf. Sachsen, p. 15, pi. xsiii, fig. 10.

- Fl. foss. houill. Commentry, vol. i, p. 53, pi. ii, figs. 10-12.

' Zeiller, Fl. foss. hoiiill. Valenciennes, p. 151, pi. xv, fig. 5 ;
pi. xvi, fig. 12. Stur, Fame d. Carbon-

Flora, p. 329.
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SpHENOPTERIS CAPITATA 11. sp.

PI. XV, Pig. 3.

1897. Sphenopteris sp., D. White, Bull. Gcol. Soc. Auier., vol. viii, p. 300.

Froud ti-ipinuate or polypinnate, delicate; secondary (?) pinna?, alternate,

lanceolate, or linear-lanceolate, tapering to a rather obtuse jjoiut; rachis

slender, somewhat flexuous, round, naked, smooth; ultimate pinnse oval-

lanceolate, alternate, close, rarely overlapping a little, slightly oblique, or

nearlj^ at a right angle to the rachis; pinnules alternate, hardly contiguous,

often with broad, stalk-like attachment, joined by a narrow wing decurring

along the rachis, ovate, sublobate in 3 to 5 more or less distinctly marked,

distally directed, rounded or obtusely pointed teeth or lobes; limb thin,

dull, minutely rugose, cut in acute decurrent sinuses between the pinnules

and lobes; nervation rather indistinct, 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 pinnas and the more or less distinctly 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 sliglitly 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.

3«, are slender and flexuous, forking at a moderate angle to furnish one

nervil for each lobe. The}' are mostly obscured in the smooth or very

minutely ragose, dull, opaque lamina. The mode of division and lobation

of this specimen is suggestive of that shown by Gutbier^ in his Sphenopteris

rutcBfolia [non (Eichw.) Schimp.], though the members of the latter, which

is referred to the Sph. gracilis type, are smaller 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,

are characters by which the form before us can readily be distinguished

from corresponding portions oi Sphenopteris Brittsii Lx., in which the margin

'Abdrucke, pi. s, figs. 10, 11, p. 42.
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may be broken or buried in tlie matrix so as to present a somewhat similar

outline.

LocaJltij.—Near Clinton, Henry Countv Missouri
;

precise locality

unknown; U. S. Nat. Mus., 5662.

SPHENOPTEEIS ILLINOISENSIS 11. Sp.

PL XIX, Fig. i; PI. XLIV, Fig. 1.

1870. Alethopteris liymenophylloides Lesquereux, Kept. Geol. Surv. Illinois, vol. iv,

p. 393, pi. X, figs. 3, 3, 4 (uou fig. 1).

1S74. Alethopteris hymenophyUoldes Lx., Scblmper, Traite, vol. iii, p. 500.

1878. Alethopteris hyineiiophyUoides Lx., Andrews, Elem. Geol., p. 177, fig. 323.

1879. Pseudopecopteris liymenophylloides Lesquereux, Coal Flora, Atlas, p. 10, pi. Ivi,

figs. 3, ^or-h (non fig. 2); text, vol. i (1880), p. 196 (pars).

Fronds tri- or poly-('?) pinnate, lax, rather delicate; form of primary

pinnse not sufficiently known for description; secondary (?) pinnte oblong-

lanceolate, or lanceolate, acute, rather dense though delicate, the rachis being

rather sleiider, 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 pinnae of the next order, and bor-

dered by a wide lamina; ultimate pinnse alternate, oblong-lanceolate or

oblong-triangular, broadest at the base, rather blunt pointed, open or some-

what oblique, close, usually slightly overlap2Ding, 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 pinnfe thread-like, terete 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 slig-htly 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, shghtly arched; nervation moderately clear; nerves narrow,

straight or nearly straight, somewhat rigid, slightly depressed or obscm'e

on the upper surface, distinct and somewhat in relief on the back; primary

nerve emitted at an angle of about 45°, very rarely decurrent at the base,

and giving off simple branches at an angle of nearly 40°, one nervil to pass

into each lobe or crenulation, 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 gives off a branch for each

incipient crenulation or developing lobe ; fructiiication unknown.

The smaller type, illustrated in the Fourth Illinois Report^ as Alethop-

teris hymenophylloides Lx., and in the Coal Flora" as Pseudopecopteris hynieno-

phyllokles Lx., is represented in the Missouri collections by several speci-

mens, two of which are shown in PI. XIX, Fig, 4, and PI. XLIV, Fig. 1.

The latter, which shows a section from the upper part of a compound pinna,

is comparable 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. 3984 of the I.acoe

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

liymenophylloides Lx.

The more salient characteristics in the examples from both States are

the tlu-ead-like, wide-bordered axis in the rachises, from which the ^itrands

turn off to the subordinate pinnae, the rather smooth, oblique pinnee 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 piimule 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, PI. XLIV, Fig. 1. It is especially difficult to distinguish

the pinnules from pinnae, Qwing to the early passage to a pinnatitid arrange-

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

' 1870, p. 393, pi. X, figs. 2, 3, 4.

-Atlas, p. 10, pi. Ivi, figs. 3, 3n-6, copied (rom Kept. Geol. Surv. Illinois, vol. i
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to these divisions, is marked by an outward pushing of the hxmina 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 dii'ection 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, di^'ision, and nervation from the larger type shown in fig. 1, pi. x, of

the Illinois Report, copied as fig. 2 of the plate in the Coal Floi-a. In short,

it does not seem possible that pinnpe with the type of large, lax, rather

broadly confluent, crenulate pinnules with a flexuous, rather narrowly

bifurcated and outward-cur^ ing system of nervation illustrated in this

figure could have .belonged to the same species as that described above.

Accordingly, I find myself impelled to separate this larger form, fig. 1 of the

Illinois Report or fig. 2 of the Pennsylvania Report, from the small species

lying before me; and since tlois smaller species from Illinois and Missouri

seems in its form, mode of division, and nervation to be a Splienopteris rather

than either a Pse%ido'peco2')teris or a Pecopteris, I am constrained, though not

without regret, to give it a new name, there being already a Sphenopteris

hymenophyUoicles Brongn.

Should the mode of division in the frond of our species be found to be

that of Pseudopecopteris, then either the specific name liyinenophylloides Lx.

may be restored, in which case it will be necessary to furnish some other

designation for the large species from Mazon Creek, Illinois, or the name

iUinoisensis may be continued, the species represented by the large type

being still known by its original appellation.

LocaUti/.—B.ohhs's coafbank, U. S. Nat. Mus., 5564, 5661, 37.

Sphenopteris (Crossotheca) ophioglossoides (Lx.).

PI. XX, Figs. 3, 4.

1879. Sorocladus ophioglossoides Lesquereux, Coal Flora, Atlas, p. 8, pi. xlviii, flg. 11;

text, vol. i (1880), p. 329.

Fronds large, quadiipiunate or polypinnate; primarj- jjhinfe rather

dense, rough, and somewhat rigid; secondary pinnfe oblique, alternate.



FERNS—SPHENOPTEEIDEJE—SPHENOPTEKIS. Q I

overlapping, parallel, lanceolate; tertiary pinna?, open, alternate, rigid, over-

lapping a little, lanceolate, or lanceolate-triangular, ratlier obtuse, with

stout, roughly striate rachis, which is shallowly canaliculate on the ventral

surface; ultimate pinna3 alternate, open, somewhat flexuous, nearly touch-

ing or slightly overlapping, rather dense, ovate-oblong or lanceolate,

obtuse, with irregular surface; pinnules alternate, when very small broadly

ovate, close, and decurrent, becoming confluent and obliterated toward tlie

top of the pinna, or, when larger, crenulate and cut 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

short, decurrent footstalk with narrow borders decurring along the rachis;

lamina coriaceous, slightly furrowed over the primary nerve in the larger

pinnules, repand; nervation quite distinct, 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 distinctly subgeniculate in adaptation to the secondary

nerves at the bases of the lobes or crenulations ; secondary nerves, one for

each lobe or crenulation, given ofl" 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

pinnge very different from the sterile pinnae, 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 an-anged pendent or some-

what inflexed in a close or crowded fringe about the margin of the fertile

pinnule.

Among the specimens last transmitted by Dr. Britts from Clinton are

several fragments of sterile pinnae which, almost without doubt, belong to the

same plant as the fertile specimens described from the same beds nearly



62 FLOEA OF LOWER COAL MEASURES OF MISSOURI.

twenty years ago by Professor Lesqiiereux under tlie name Sorodachis opliio-

(jlossoides} The extremely close relationship of the sterile pimise from

Missouri with others from Mazon Creek, Illinois, which the unpublished

manusci'ipt and di-awing-s of Professor Lesquereux show in direct connec-

tion with Sorocladus sagUtatus Lx.,^ the identity of structure which on exam-

ination of the t}'pe specimens I find to exist between Sorocladus opMoglossoides

and Sorocladus sagittatus, and the surprising and impressive analog}' of both

the fertile and the sterile segments of the American sjiecies to the corres-

ponding portions of Sphenopteris Boidayi ZeilL, and Splienopteris Crejnni

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 Illinois sterile forms compel us to expect a fertile pinna for the

Missom-i species very similar to that described from the other State, we can

hardly avoid the conclusion that Sorocladus opMoglossoides, 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.

It would manifestly be unjust to anticipate the publication of any

data included in the manuscript report of Professor Lesquereux, however

interesting might be the comparison of the details therein contained.

Consequentl}" 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 sui-face of the pinufe, the system of crenulate

lobation, and the ragged aspect of the nervation, which appears fasciculate

at the base of the lobes, and arches strongly iipward.

The types of Sorocladus opliioglossoides Lx., from Hem-y Count}-, 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 characters of the sporangia, to the t}-pe of Sphtnopteris Boulagi

' Coal Flora, vol. i, p. 329, pi. xlviii, fig. 11.

Coal Flora, vol. i, p. 329, pi. xlviii, figs. 10-106 ; vol. iii, p. 760, pi. c, figs, i, 5. Through a uiisun-

derstandiug a very incomplete drawing of one of the specimens examined by Professor Lesquereux

was included in Lesley's Diet. Foss. Pennsylvania, vol. ii, p. 606.
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Zeill., illustrated in figs. 4 and 4«, pi. iv, of the magnificent atlas to the

A^alenciemies 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 Banmtes 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 Sorocladm of Lesquereux^ was presented as a substitute for

Sht})hjh])tens Presl, to include "all agglomerations of sporanges of various

forms, either borne upon separate segments of a fern, like those of BotnjcMum
without visible remains of leaves, or whose connection to frond-bearing

leaves can not be traced and is unknown;" or "for the description of ferns

of the coal represented by fructificatious whose relation is unknown."
Naturally the fructifications included in the genus may be, and actually

are, of widely different relations. Thus Soroclaclus stellatus Lx., placed by
Lesquereux at the head of the list of species in this genus, is quite

equivocal, while Soroclaclus asferoides Lx., which follows it, would seem
to belong to the genus Calymraotheca Stur.^ Sorodadus sagittatus and
Sorodadus ojjMoglossoides fall within the genus Crossotheca of Zeiller,* and
Sorodadus Wortlieni represents a fertile type perhaps included in Hawlea
Corda^ or Asterotheca Presl.^

The differences between the sterile portions of S2:)lienopteris ophioglos-

soides and Si)henopteris Boidayi or S. Crepini may readily be learned from a

comparison of the descriptions and figui'es.''

The fertile pinnules of the American form are not so large nor so

pedicellate as in Sphenopteris Boidayi Zeill. Sorodadus opMoglossoides

differs from Sorodadus sagittatus by the narrower arid more slender form
of the fertile pinnules of the former, which are not dilated at the base
nor distinctly and broadly pedicellate. The forms included in the genus

' Cf. Dana-ites sarwjionianus Stur, Morph. Syst. Culm- ii. Carbon-Farue, p. 146 ; or Danmites Enter-
soni Lesquereux, Coal Flora, pi. xsviii, fig. 2.

= Coal Flora, Atlas, 1879, p. 8, pi. xlviii; text, toI. 1, 1880, p. 327.
3 Culm-Flora, vol. ii, 1877, p. 255. Zeiller, Fl. foss. liouill. Valenciennes, 18S8 p 34 iil xii fios 9

2a-J.
'±- .1 • . .,-•-,

Ann. Sci. Nat., bot., (6) vol. xvi, August, 1883, p. 180=Sorotheca Star, Morph. Syst. Culm- ii.

CarboD-Farne, December, 1883, p. 175. See Zeiller, Fl. foss. houill. Valenciennes p 34
» Fl. d. Vorwelt, 1845, p. 89.

'

^ In Corda : op. cit., p. 89.

' Zeiller, Fl. foss. houill. Valencienues, p. 11.5, pi. iv, figs. 4a-c; p. 112, pi. xiii fio-s. 1-3.
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Sorodaclus deserve a detailed description along with other material coin-

prising fertile ferns from the American Coal Measures.

Localities.—The sterile forms come from Pitcher's coal bank, U. S.

Nat. Mus., 5536, 5698. The original specimens of Sorodadus opliioglossoides

Lx. from Henry County, without more exact locality, are Nos. 1227 and 4272

of the Lacoe collection, U. S. Nat. Miis.

Sphenopteris subceenulata (Lx.).

PI. XX, Fig. 5.

1866. Alethopteris crenulata (Brongu.) Goepp., Lesquereux, Rept. Geol. Surv. Illinois,

voL ii, p. 439, pi. xxxix, figs. 2-4.

1870. Alethopteris crenulata (Brongn.) Goepp., Lesquereux, Rept. Geol. Surv. Illiuois,

vol. iv, p. 393, pi. xiii, figs. 14, 15.

1879. Pseudopecopteris subcrenidata Lesquereux, Coal Flora, Atlas, p. 6, pi. xxxvii,

figs. 7, 8; text, vol. i (1880), p. 193.

The specimen figured in PI. XX, Fig. 5, agrees in so man}^ respects

with several examples from Cannelton, Pennsylvania, and Mazon Creek,

Illinois, labeled Pseudopecopteris suhcrenulata by Professor Lesquereux, as

to leave little doubt as to its proper inclusion in that somewliat variable

species. The lamina of the pinnules is thin, though minutely rugose, with

the margins 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, pi. xxxvii, of the Coal Flora.

It would seem at first that this should be quite distinct 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

seems to be represented. In the specimen from Missouri the two or three

1 Coal 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 undi^dded.

In none of the specimens identified as this species have I found the

distinctive characters of the genus Pseudopecopteris. On the other hand, all

the details seem to be those of Pecopteris or Splienopteris. M. Zeiller has

referred this species to Pecopteris, at the same time inscribing^ Pseudopecop-

teris suhcremdata Lx. as a synonym of Pecopteris cremdata Brongn. It 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 tlie Illinois specimens appear to ha

referable to Brongniart's species,' so excellently as well as authentically

elaborated 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 clearh^ different from the plant illustrated as Pecopteris cremdata

by PotonicV who also unites Pseudopecopteris subcremdata as a S3monym of

Brongniart's plant. The Thuringian specimen 'would seem to be a true

Pecopteris. The Old World plant seems to differ from that from Missom-i

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 pimise, and the relatively narrow flexuous rachis led me to temporarll}^

regard the form in hand, which should, perhaps, be separated from the com-
mon American type, as a representative of the genus Splienopteris. It may,
like the Pseudopecopteris spinulosa Lx.^ to which it is related, be regarded as

one of the intermediate forms, so far as outline and nervation merely are

concerned, between Pecopteris and Splienopteris. It appears to be very

' Fl. foss. houill. Viilenciennes, p. 192.

- Trait(5, vol. iii, p. 500.

' Hist. ve'g. foss., p. 300, pi. Ixxxvii, figs. 1, la.

Fl. foss. houill. Valenciennes, p. 192, pi. xxv, fi.!>8. 1-4.

» Fl. Kothl. Thiiringen, p. 65, pi. vi, figs. 1-4.

'•Coal Flora, p. 195, pi. Ivi, figs. 1, la.

MON XXXVII 5
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closely related to the Europeau Pecopteris crenulata, with which some of the

matei-ial from Mazon Creek, Illinois, is either identical or at least so similar

as to seem to justify Professor Zeiller's remarli as to the interest in the

occurrence of this type both in IlHnois and in probably contemporaneous

beds in the upper part of the Valenciennes series, or at Geislautern.

Locality.—Pitcher's coal bank, Henry Coimty, Missouri. Loaned by

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

Sphbnuptbris sp.

PL XXXV, Fig. 6.

The fragment represented in PI. 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 different, I

believe, from any yet described. ]Most of the characters found in the speci-

men are seen in the photograph or the detail, Fig. Qa. The rachis is very

finely lineate and is bordered in the lateral pinuEe by a narrow decurring

wing. The substance of the pinnule is not very thick, and is dull, tliough

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, which appears to have been

one of considerable grace and beauty.

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

Sphenopteris bilobata Ls. ined.

The type of this species is described among the unpublished manuscript

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. S. Nat. Mus.

OLIGOCARPIA Goeppert, 1841.

GattuDgeu, Lief. 1 u. 2, p. 3.

Oligocaepia missoubiensis n. sp.

PI. XX, Figs. 1, 2; PL XXI, Figs. 1?, 2?, 3, 4.

1897. Olujocarina 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 liueate, dull, flexuous, those of the last order being very thin and

sinuate; secondary (?) pinnae alternate, originating at an open angle to the

primary rachis and curving outward, close, or slightly overlapping, flexu-

ous, lanceolate or linear-lanceolate, contracted toward the base, and taper-

ing above the middle to the acute apex; ultimate pinnae 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 pinnae,

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 decurrent 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

nervils forking again or even a second time 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, apparentl}^ of the type of

Oligocarpia, although the characters are obscure.

The sterile examples incompletely shown in Figs. 1, 2, PI. XX, and
Fig. 3, PI. XXI, from Owen's coal bank, appear to form a fairly distinct spe-

cies, closely related to"0. alabamensis Lx. and 0. Gutbieri Groepp. The o-en-

eral aspect of the large pinnte illustrated in Fig. 1, PL XX, will at once be

noted as quite similar to the figure of 0. alabamensis^ given by Lesquereux.

But the latter has the rachis opposite or subopposite, while the pinnules are

close and much more 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 pinnae 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

' Coal Flora, vol. i, p. 266, pi. slvii, figs. 1 a-ft.

= Farno fl. Carl)on-Flora, p. 131, pi. Ivii, figs. 2, 3. See also Zeiller, Fl. loss, bassin. houill. Valen-
ciennes, p. 07, pi. xi, figs, 3, 3«-c, 4, 5, oa-u.
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referred to this g-enus. I have seen specimens from Morris, Ilhnois, 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 asjoect and the position of the dots on the

pinnules are ^^ery similar to those shown by Geinitz^ or Schimper^ in

0. Gutbieri 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-

cmyia Beyriclii?

The above description is based on tragments 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, PI. 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 either to be vacant, except for a slight mammillate point in the center,

or to contain a flattened disk with thickened, rather irregular margin. When
viewed with a stronger lens this margin or rim seems to be bordered with

large, thick cells, thus appearing to present conditions resembling the fruit

of 0. Brongniartii as illustrated by Zeiller"' or Kidston.^

The specimen (No. 4468 of the Lacoe collection) illustrated in PI.

XXI, Fig. 2, seems also to belong to. Oligocarpia missouriensis. The same

form is also present at Mazon Creek, Illinois. But* of the identitj' of the

specimen illustrated in PL XXI, Fig. 1 (No. 4467 of the Lacoe collection),

I am not quite so sure, on account of the compactness of the pinnules,

although it seems to be comiected with the sterile forms tlu'ough the two

specimens just discussed. Both 4467 and 4468 show onl}' the upper sur-

face of the limb, so 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. It is hoped that this and other

' Verst. Steink. Sacbseu, ]>. 17, pi. sxsiii, fig. 7.

'^Trait<5, Atlas, pi. xU,fig. 8.

•Fame A. Carbon-Flora, p. 137, pi. Ixiii, fig. 1.

^ Fl. foss. houlU. Valeuciennes, p. 53, fig. 35.

'Trans. Geol. Soc. Glasgow, vol. is, 1889, pi. i, fig. 156.
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fruiting- forms from our Coal Measures series may be made the subject of a

special stud.3-.

A small and very fragile Aphlebia is presented at the base of the upper

pinna on the left of the specimen shown in PI. XX, Fig. 1.

Localities.—Owen's coal bank, U. S. Nat. Mus., 5567, 5694; also in a'

recent collection fi-om Pitcher's coal bank, U. S. Nat. Mus., 4468, 5565,

5566, 5696; near Clinton, Henry County, Missouri, U. S. Nat. Mus., 5719;

Lacoe collection, 4467, 4468, U. S. Nat. Mus.

Oligocarpia ef. alabambnsis Lx.

Although appearing to differ in some minor particulars from the char-

acters of Oligocarpia alahamensis as originally described by Lesquereux,^

several specimens from Deepwater so strongly resemble others from Illinois

identified by that author as 0. alabamensis that I provisionally refer them

to that species, the type of which I have not seen.

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

Oligocarpia cf. Gutbieri Goepp.

The fragment which I temporaril}'- place among the specimens refen-ed

by Lesquereux to this species comprises about three-fom-ths of a compound
pinna, which, though a little larger, has the form and superficial characters

of the example from Illinois figured in the Coal Flora.-

The specimen from Hobbs's bank is, however, preserved in a sandy,

micaceous shale that hardly permits a satisfactory 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 diff'er from the type of Goeppert^ or Greinitz,*

some of the details of whose figures were copied by Lesquereux,^ by the

smaller, narrower, more oblique, and more deeply dissected pinnules, with

' Coal Flora, vol. i, Atlas, pi. xlvii, figs. 1, la-b.

= Vol. i, p. 266, pl..slviii, figs. 1, 2.

^ Gattungen,, vol. i (3), p. 37, pi. iv, figs. 1, 2.

•• Verst. Steink. Sachsen, p. 30, pi. sxsiii, figs. 6, 7 ;
pi. ssxv, fig. 0.

''Coal Flora, pi. xlviii, figs. 3a-b.
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more distant and flabellate nerves. The examination of a number of speci-

mens from the same locahty as the one figured throws considerable doubt

on the identity of the European and American plants.

The Missouri specimen is quite different from the form referred by Les-

quereux to 0. alabamensis Lx., or that described in this report as 0. missouri-

ensis, being distinguished from both by the form of its pinnse, the broader

confluent pinnules, and the more flabellate nervation. It resembles in some

respects some of the more slender pinnae of Pseudopecopteris Pluckenetii

(Schloth) Lx.

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

ALOIOPTERIS Potonie, 1894.

Jahrb. d. k. Pr. geol. Laudesaust. n. Bergakad., voL xiv, 189^3, Mittheil., p. xlviii.

Abh. d. k. Pr. geoL Landesanst, u. F., No. 21, 1896, p. 24.

Aloiopteris eeosa (Gutb.).

PL XXIII, Fig. 0; PI. XXIV, Fig. 3«.

1843. Pecopteris erosa Gutbier, in jSTaumann, Cotta, Geinitz, etaL: Gaa v. Sachsen,

Flora, p. 81.

1879. Pecopteris erosa Gutb., Lesqiiereux, Coal Flora, Atlas, p. 8, pi. sliv, figs. 1, Irt, 3:

text, vol. i (1880), p. 255.

1843. Pecopteris (Cyatheites) linearis Gutbier (nee Rost, nee Stb., necque Old. et

Morr.), in Naumann, Cotta, Geinitz, et al.: Giia v. Sachseu, Flora, p. 83.

1855. Aletliopteris erosa (Gutb.) Geiuitz, Verst. Steink. Sacbseii, p. 29, pi. xxxii, figs.

7-9, la, 9a.

1869. Aletliopteris erosa (Gutb.) Gein., von Roehl, Foss. Fl. Steink. Westphaleus, ^. 81

(pi. xxi, flg. 11 ?)

1877. Prepecopteris erosa (Gutb.) Graud'Eury, Fl. Garb. Loire, p. 63.

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

1885. Saccopteris erosa (Gutb.) Stur, Fame d. Carbon- Fl., p. 159.

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

1888. Gorynepteris erosa (Gutb.) Kidst., Zeiller, Fl. foss. houill. Valenciennes, ^. 43.

The illustration of a fragment of a long compound pimia 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 more delicate habit of the American plant, the outlines of wliich differ

somewhat from the European type, which is still inscribed by some authors

in the genus Aletliopteris.

' Atlas, pi. xliv, figs. 1, la.
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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 pinnae of this type attain a length of 6 cm. or more. The pinnules

in the middle of the pinna often show two well-developed shai-p teeth,

though the latter are not so cristate as in the preceding species. The
small fragment of a young compound pinna seen in PI. XXIII, Fig. 1,

strongly resembles this species; but by its nervation and the develop-

ment of the pinnules it belongs more properl)^ to A. Winslovii, next to

be described.

The rock fragment, from the vicinity of Clinton, photographed in

PI. XXIV, Fig. 3, shows two segments (No. 2386 of the Lacoe collection)

identified by Professor Lesquereux as Pecopteris erosa, the larger of which

approaches A. Winslovii, while the other preserves the apex of a compound
pinna. But although the lateral pinnae 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 Aloio-pteris erosa the pinnules are broader

in proportion to the size of the pinna, and not so constricted; the ujDper

border is much more nearly truncate, the sinuses not so deep proportionately,

while the nerves, which are not so distinct in the rather thicker lamina, fork

near the base at a narrower angle, and arch, especiall}^ 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 ner\'il 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 Missom-i. One fertile specimen from Morris,

Illinois, identified under this name by Professor Lesquereux, has the same
general aspect as the fertile pinnae of A. Winslovii, though the pinnae 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.-"

Localities.—Pitcher's coal bank, U. S. Nat. Mus., 5562, 5563, 5614, 5721

;

ailkerson's Ford, U. S. Nat. Mus. 5561.

' Trans. Roy. Soc. Edinb., vol. xsxiii, 1887, p. 381.
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ALOIOPTERIS (COKYNEPTJiKIS*) WlNSLOVII n. Sp.

PI. XXII, Figs. 1-3; PI. XXIII, Fig-s. 1-5.

1843. Of. Pecopteris {DiiilazUes) cristatus Gutbier, in Xaumami, Cotta, Geinitz, et al.r

Gila von Saclisen, p. 80.

1848. Of. Pecopteris cristata Gutb. (uon Brongn.), Goepjjert, in Bronn : Index Palteont.,

p. 915.

1879. Pecopteris cristata Gutb., Lesquereux, Goal Flora, Atlas, p. 8, pi. xliv, figs. 2, 2a;

text, vol. i (1880), p. 256.

1854. An Asplenites Sternberfjii Ettingshausen, Foss. Fl. Radnitz, pi. xx, figs. 2, 3, 4,

p. 42 (pars) f

1855. Cf. Alethopteris cristata (Gutb.) Geinitz, Verst. Steink, Sachsen, p. 29, pi. xxxii,

fig. C.

1885. (Jf. Saccopteris {Alethopteris) cristata (Gutb.) Stur, Fame d. Carbon-FL, p. 164.

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

1899. AJoiopteris^ Winslovii D. White, i9th Ann. Rept. U. S. Geol. Surv., pt. 3, p. 487.

The doubt expressed by Professor Lesquereux^ as to the equivalence

of the American form identified as Pecopteris cristata with the species figured

by Geinitz^ appears to me well founded. Our specimens differ from that

figured in the " Versteinerimgen " by the narrower divisions, the nerves

originating, as may be seen in the photograph (PL XXIII, Fig. 2) of a

slightly macerated and abraded specimen, at a much wider angle, straight

or nearly so instead of cm-ving, not forkiiig below the middle, and forking

once or twice at a very wide angle into short, straight divisions. It seems

evidently distinct from that species.

In its general aspect and featiu'es our plant is very similar to the speci-

men described by Ettingshausen^ as Asplenites Sternhergii, but, although

some of the pinnae 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 Essinghii (Andra)' are, however, so like the ordinary specimens of our

plant, as seen in PI. 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. Sachseus, p. 29, pi. xsii, figs. 6, 6a.

' Steinkolenfl. Radnitz, 1855, p. 42, pi. xx, figs. 2, 3.

" Sjihenojyieris Sternbergii (Ett.) ZeiUer, Fl. foss. houill. Valemieiines, Atlas, pi. ix. figs. 5, 5a, p. 128.

^ Fame d. Carbon-Flora, p\. lii, figs. 2-6, p. 166.
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species as those from Missouri. But Andra's original figures/ as well as

those given later by Weiss^ and Zeiller,^ seem to represent a plant with

more oblique pinnules, comparable to those of Spheno'pteris incequilateralis Lx.,

which are much more dissected. In the comparatively very few specimens

from Missouri in which the pinnules have eloug-ated to a length of 1 cm. or

more the lamina is still but little dissected, and the pinnules, which may be

considered as pinnatifid, are constricted but slightly at the base. Imperfect

fragments of such pinnse are illustrated in PL XXII, Fig. 3, and PI. XXIII,

Fig. 4. Were this pinnatifid 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 both sides with alternating

jDinnfe 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 pinnae, which seem to have been borne directly on the pri-

mary pinnae, do not, as shown in PL XXIII, Figs. 4 and 5, diff'er in general

form and arrangement from the sterile pinnge. 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 cases it may be seen that the sporangia are attached by the ends

in round groups, perhaps of 5 to 7 sporangia each, the members of which

are sometimes spread apart at the top.

The question of the systematic position of the groujD, including Pecop-

teris cristata Gein., Asplenites Sternhergii Ett., Pecopteris erosa Lx., P. georgi-

ana Lx., and P. serrula Lx., is one that has perhaps not yet reached its

final settlement. Ettingshausen's Asplenites Sternhergii, to choose a typical

example, has been referred by various authors to Pecopteris,^ Oligocarpia,^

Sphenopteris,^ and Saccopterls,'' while other species, no doubt congeneric^

' Sphenopteris Essmyhii Andrii, Vorweltl. Pfl. Steink., 1866, pi. vii, figs. 2, 3, p. 20.

2 Aus d. Fl. d. Steink., 1881, pi. xii, tig. 76.

3 Fl. foss. houill. Valenciennes, Atlas, 1886, pi. ix, figs. 1, 2 ; text, 1888, pp. 122, 125, tig. 41.

•Sohimper, Traite, vol. i, 1869, p. 526.

"Stur, Culm- Flora, vol. ii, 1877, p. 294.

"Weiss, Aus d. Fl. d. Steink., 1881, p. 12.

' Stur, Fame d. Carbon-Fl., 1883, p. 165.
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have been described as Alethopteris or referred thereto. On the whole, this

gi'onp of species constitutes a division or section quite distinct from the

other sections of the genus Pecopteris, which shoukl 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-

teris, and it would indeed seem that they are most closely related to and

congenenc with Sphenopteris Essinghii Andra, which binds them to Sphenop-

teris mmquilateralis Lx. Sphenopteris Sternbergii (Ett.) Weiss was placed in

the fertile genus Saccopteris by Stur, and Saccopteris (= Grand 'Eurya

Zeiller) is regarded^ as identical with Baily's Corynepteris? Thus most of

these species like Sphenopteris Ussinghii have found places in Corynepteris or

its synonpns. The close resemblance of the fertile pinnae from Missouri,

obscure sjiecimens of which are found in PI. XXIII, Fig. 5, to the specimens

figured bv Zeiller^ as Sphenopteris (^Corynepteris^ coralloides Gutb., is at once

apparent, even the narrow dichotomous filaments extending out from the

slightly reduced limb being similar in both species. This circumstance,

together with the demonstration by Zeiller* of the same type of fruit in

Sphenopteris JEssinghii, leaves little room for doubt that the fructification of

our American plant is probably of the CorynepAeris ix^e. Our specin^iens,

though badlv crushed, seem to confirm this view; but while the sporangia

are shagreened and would seem to be grouped in a manner similar to Cory-

nepteris, I have not yet been able to distinguish the zone of the thickened

cells found in the sporangia of that genus.

Localities.—Frequent at Pitcher's bank, U. S. Nat. Mus., 5551, 5610,

5611, 5613, 5721; Owen's coal bank, U. S. Nat. Mus., 5609, 5613; Deep-

water, U. S. Nat. Mus., 5552, 5689; Hobbs's coal bank, U. S. Nat. Mus.,

5690; Gilkerson's Ford.

PECOPTERIDE.E.
PECOPTERIS Brouguiart, 1822.

1822. Filicites sec. Pecopteris Brongniart, Mem. mus. liist. nat., voL viii, p. 233.

1826. Pecopteris Sternberg, Versuch, vol. i, tent., p. xvii (pars).

1828. Pecopteris Brongniart, Prodrome, p. 54.

' Kidstou, Trans. Roy. Soc. Edinb., vol. xxsiii, 1887, p. 381.

- Explau. sheet 142, maps, Geol. Surv. Ireland, 1860, p. 16.

'1"1. foss. hoiiill. A'alenciennes, Atlas, pi. x, tigs. 1, 2.

•Op. cit., text,"p. 12.5.
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Pecopteris (Daotylotheoa) dentata Broiigii. (uoii Will.).

PI. XXIV, Figs. 1, 2; PI. XXV; PI. XXVI, Figs. 2-4; PI. XXVII.

1828. Pecopteris dentata Brongniart, Prodrome, pp. 58, 170.

1834. Pecopteris dentata Brouguiart, Hist. viig. foss., p. 346, pis. cxsiii, cxsiv.

1835. Pecopteris dentata Brongn., Lindley and Hutton, Foss. Flora, vol. ii, pi. cliv.

1870. Pecopteris dentata Brongn., Lesquereux, Eept. Geol. Surv. Illinois, vol. iv, p. 404.

1876. Pecopteris dentata Brongn., Ferd. Eoemer, Letb. Geogn., vol. i, Atlas, pi. Hi,

figs. \a-h; text (1880), p. 176.

1878. Pecopteris dentata Brongn., Zeiller, Veg. foss. terr. bouill., Atlas, pi. clxviii, figs.

3, 4; text (1879), p. 86.

1879. Pecopteris dentata Brongn., Lesquereux, Coal Flora, Atlas, pi. xliv, tigs. 4, 4a.;

text, 1 (1880), p. 240.

1880. Pecopteris dentata Brongn., Fontaine and I. C. White, Permian Flora, p. 66, pi.

xxii, figs. 1, 2 (3-5?).

1883. Pecopteris dentata Brongn., Renault, Cours. bot. foss., vol. iii, p. 121, pi. xxi,

figs. 4, 5.

1887. Pecopteris dentata Brongn., Lesquereux, Proc. U. S. Nat. Mus., vol. x, p. 25.

1893. Pecopteris dentata Brongn., D. Wbite, Bull. U. S. Geol. Surv., no. 98, p. 60.

1899. Pecopteris dentata Brongn., D. Wbite, 19fcb Ann. Rept. U. S. Geol. ^urv., p. 488.

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

1835 or 1836. Pecopteris plumosa (Artis?) Brongniart, Hist. veg. foss., p. 348, pis. cxxi,

cxxil.

1858. Pecopteris plumosa (Artis?) Lesquereux, Geol. Pennsylvania, vol. ii,pt. 2, p. 867.

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

p. 442.

1869. Pecopteris plumosa (Artis ?) von Eoebl, Foss. Fl. Steink. Westpbalens, p. 58, ijl,

xxxiii, fig. 4.

1881. Pecopteris plumosa (Artis?) Weiss, Aus d. Fl. d. Steink., pi. xvii, figs. 104, 104a.

1888. Pecopteris plumosa (Artis?) Howse, Trans. X. H. Soc. Xortbumberland a. Dur-

ham, vol. X, 1, p. 89.

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

1832, An Sphenopteris cattdata Lindley and Hutton, Foss. Flora, vol. 1, pi. xlviii ?

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

1855. Cyatheites dentatus (Brongn.) Goepp., Geinitz, Verst. Steink. Sacbseu, p. 26

(pars), pi. xxix, figs. 10-12; pi. xxx, figs. 1, 2.

1869. Cyatheites dentatus (Brongn.) Geopp., von Roehl, Foss. Fl. Steink. Westpbalens,

p. 87, pi. xxxiii, fig. 6.

1876. Cyatheites dentatus (Brongn.) Geopp., Heer, Fl. Foss. Helv., p. 30, pi. xi; pi. 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 Palteont., p. 365.

1869. Cyathocarpus dentatus (Brongn.) Weiss, Foss. Fl. jiingst. Steink. u. Rotbl.

Saar-Rb. Geb., p. 86.

1869. Pecopteris (Cyatheides) dentata Brongn., Schimper, Traite, vol. i, p. 508.

1877. Senftenhergia dentata (Brongn.) Stur, Culm-Flora, vol. ii, p. 187 (293).
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1888. Senftenbergia {Pecopteris) dentata (Brougn.) Stur, Toula, Die Steinkohleu, p.

188, pL i, figs. 21, 22.

1877. Prepecopteris dentata (Brougn.) Grand 'Eury, FL Garb. Loire, p. 63.

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

1885. Senftenbergia plumosa (Artis?) Stur, Fame d. Carbon-Fl., p. 92 (pars), pi. li,

figs. 1, 2, 3.

1879. Peoopteris pennwformis Brougn., Lesquereux, Coal Flora, Atlas, p. 8, pi. xlv,

figs. 1, la (figs. 2, 2a«); text, vol. i (1880), p. 239 (pars, excl. syn.).

1883. Dactylotheca dentata (Brougn.) Zeiller, Ann. Sci. Xat., (6) bot., vol. xvi, p. 184,

111. ix, figs. 12-15.

1888. Dactylotheca dentata (Brongu.) Zeiller, Fl. foss. liouill. Valenciennes, p. 30, figs.

16((-&.

1890. Dactylotheca dentata (Brougn.) Zeiller, Fl. foss. Autuu et fipinac, vol. i, p. 21,

figs. 17Or-b.

1897. Dactylotheca dentata (Brougn.) Zeill., Potouie, Lehrb. d. Ptianzeupal., p. 92, figs.

63 A, B
;
p. 108, fig. 96.

1884. Prepecopteris plumosa (Artis?) Bureau, Comptes reudus, vol. xcix, p. 1036.

1885. Senftenbergia acuta (Brongu.) Stur, Fame d. Carbon-Fl., vol. i, p. 96, pi. li, figs.

4, 5.

1886. Pecopteris {Dactylotheca) dentata Brongu., Zeiller, Fl. foss. liouill. Valeucieuues,

Atlas, pi. xxvi, figs. 1, la, b, 2, 2a-e; pi. xxvii, figs. 1, la, b, 2, 2ft, 3, 3«, 4;

pi. xxviii, figs. 4, 5, 5a; text (1888), p. 196.

1890. Pecopteris [Dactylotheca) dentata. Brongu., Zeiller, Fl. foss. Autun et fipinac,vol.i,

p. 66, pi. ixa, figs. 3, 3«.

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

1896. Dactylotheca plumosa (Artis?) Kidstou, Trans. Roy. Soc. Ediub., vol. xxviii, pt. 1,

p. 205, pis. i-iii.
.

1887. Dactylntlieca plumosa (Artist) Kidst. var. dewtoto (Brongu.) Kidstou, Foss. Fl.

Radstook Ser., p. 382.

Fronds large, tripiunate, quacMpinuatifid below,; primary rachis large,

5-12 mm. wide, finely tricliomatose ; 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, usually over-

lapping slightly, 3.5-11 cm. apart, oval-lanceolate, 18-50 cm. or more long,

3.5-12 cm. 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 mm. 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 triang'ular, somewhat arched,

generally obtusely pointed or rounded, sometimes acuminate at the tip or
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appearing oblong, somewhat oblique, sessile, contiguous, 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

reflexed so as to make them appear sharply triangular, the laminae arching

between the nervils, either entire or with a few rounded, usually indistinct

lobes; the lower basilar pinnule of each secondary pinna generally shorter

and lobate, sometimes appearing auriculate
;
pinnules toward the top of the

secondary pinnas gradually becoming confluent, passing to the entire or

slightly lobed apex of the pinnas; pinnules of the lower secondary pinna?,

near the base of the frond, 5-13 mm. long, 2-4 mm. wide, pinnatifid, or per-

haps pinnate, the divisions being about 1.5 mm. long and 1 mm. wide, the

uppermost secondary pinnae with pinnules becoming united and passing

into primary pinnules, pinnatifid below in rounded lolies, the succeeding

ones erenulate, then entire; nerves usuall}' quite distinct, 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 clentata Brongn. and P. jiennceformis Brongn.

are recorded as having been found in the vicinity of Clinton, I have not

yet seen any specimens that seem to me referable to the latter species. On
the contrary, all the examples frojn Henry County, including the large one

shown on PI. XLV of the Coal Flora, that were labeled Pecopteris penna-

formis—concerning- the characters of which there is much confusion apparent

in the identifications in this country—seem to agree well, most of them

perfectly, with specimens of P. dentcda from France and England. The

comparison of our American with the foreign material fully confirms the

views expressed in the remarks on this species in mx report on the flora of

the outlying basins of Missouri.'

The common and typic,al phases of the species are shown in PI. XXV,
Fig. 1; PI. XXVI, Fig. 3, and PI. XXVII, the details of the nervation

being illustrated in the enlarged photographs, PL XXIV, Figs, la, 16, or in

PI. XXVI, Fig. 4. A number of specimens from Pitcher's coal mine are very

delicate, approaching the form distinguished by some authors as Pecopteris

' Bull. U. S. Geol. Kurv., No. 98, 1893, p. 60.
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phimosa} Grenerally, however, the pimuiles are fully up to the typical size,

agreeing in form, nervation, and limb with the European species. A few

examples, from Pitcher's mine, show the pinnules rather more ci'owded,

larger, broader, and smoother, the lamina being hardly raised between the

nerves. This form, which approaches nearer than the other to P. pennce-

fontiis, should perhaps receive some distinctive 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. S. Nati

Mus., 5641, 5642, 5643, 5655, 5738, 5739, 5743; Owen's coal bank, U. S.

Nat. Mus., 5621, 5742; Gilkerson's Ford, U. S. Nat. Mus., 5740.

PECOPTEBIS cf. ARBORESOENS (Schlotb.) BlOUgU.

PI. XXXVI, Fig. 3; Pi. XLIV, Fig. 3; Pi. XLVII, Fig. 61

Among the material last transmitted by Dr. Britts are several fragments

of Pecopteris, the size, form, and nervation of whose pimia? and pinnules

seem to be fairly comparable with tliose of Pecopteris arborescens as described

by Brongniart' and further differentiated by Zeiller.^ Portions of the pinnge

as well as the general form of the pinnules present even more strongly

the aspect illustrated by Zeiller* as P. cyathea (Schloth.) Brongn., but the

' Since the preparation of this report and synonymy the writer has had the opportunity to

consult Mr. Kidston's most interesting and thorough elaboration of the Pecopteris plumosa (Artis)

Brongu., as the result of -which the identity of the Filicites 2>lumo3us with Sphenopteris crenata L. &
H., -S. caudata L. & H., Asjiidites silesiacus Goepp., etc., is very satisfactorily demonstrated. The

specific inseparability of the plant described by Artis from most of the material later described by

various authors as P. dentata is also evident. An inquiry into the geologic horizons of the jilumosa

forms, including S. crenata, A. silcsiaca, and the fine series from the Middle Coal Measures illustrated

by Kidston, seems, however, to show that, in general, in Europe as well as in America the delicate

plumose type is more characteristic of lower stages of the Coal Measures, while the more robust type

with broader, more obtuse pinnules and a stronger nervation is essentially characteristic of higher

beds. The writer is therefore fully convinced of the desirability of retaining a varietal distinction,

for the later form, illustrated in this report, whose differences from the forms illustrated by Kidston

are quite apparent. The form which I have treated as P. dentata should probably be designated as

Feco2>terin phitnosa vsbT. dentata, the combination proposed by Kidston in 1887, since it appears that

P. plumosa (Artis) Brongn. has priority over P. dentata Brongn. The very full synonymy given by

Kidston (Trans. Roy. Soc. Ediub., vol. xsviii, pt. 1, 1896, p. 205, pis. i-iii) includes the Jphlebia

adnata, which he shows to be x>eculiar to Pecopteris {Dactylotheca) plumosa.

-Hist. veg. foss., p. 310, pi. cii, figs. 1, 2.

' Fl. foss. houill. Commentry, p. Ill, pi. xi, tigs. 1, 2.

^ Op. cit., p. 119, pi. xii, figs. 1-4.
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nervils seem to be always simple, and the racliis is punctate. In fact, I

should have but little hesitation in referring the fragments to the former

species were it not for a slight decurrence of the midrib and the distinctly

villous upper surface of the fertile pinnules. So well marked, however,

are these characters that a definite reference of our specimens to that

species is plainly not allowal^le. Still, not wishing on the evidence of the

material before me to add to the nomenclature of this already highly

differentiated group, I leave the fragments from Missouri, one of which

is seen in PI. XXXVI, Fig. 3, with a reference that is both tentative and

comparative.

Considerable difference as to the punctatiou of the rachises exists

between the specimens from different regions or horizons described by dif-

ferent authors as Pecopteris arborescens. In the speciixiens 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 b}^ Professor Lesquereux as Pecopteris cequalis Brongn.

The pinnules in this specimen, PI. 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. pennaiformis.

Locality.—Gilkerson's Ford, U. S. Nat. Mus., 5588, 5595, 5596.

A doubtful fragment which, the nervation being obscure, may belong

to P. vestita Lx., is from Pitcher's coal bank, U. S. Nat. Mus. 5686.

Pecopteris (Astbrotheca) hemitelioides Brougu."?

PL XXXV, Fig. 5.

Among the hundi-eds of fragments of Pecopteris 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 pinnse

' No. 4873 of the Lacoe ccillection, U. S. Nat. Mus.

''Hist. veg. foss., p. 34.3, pi. csviii, figs. 1, 2.
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and pinnules can be gained from Fig. 5, PI. XXXV, represents a segment

of a spinous rachis 8 mm. in width, to which are attached three fertile pinnse,

the lower surface of wliicli is presented to the observer. The rachises of

these pinnae are provided with well-marked, distinct, upward-inclined, acute

spinous scales.

The sporangia, a sketch of which is shown in 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,

taperiaig to an acute apex, are apparent!}' arranged in fours and inclined

inward, so that when comjDressed they lie pointing more or less directly

toward the midrib, and covering the greater portion of the pinna. In most

cases 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 thev only are seen. This condition is very similar to that illustrated in

Pecoptaris eimeura by Grrand 'Eiu-y^ and Zeiller.^

In the specimen before me the nervation is obscured by the sporangia,

except in the uppermost small pinnules, where the nervils are simple. This

character, together with the striking resemblance of the pinnae and pinnules

in form and arrangement to those illustrated by Zeiller in the flora of the

Commentry Basin,^ led me to aj^ply, though not without doubt, the same

name, Pecopteris liemitelioides Brongn., to the plant from Missouri.

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

PECOPTERIS JEKNEYI 11. .sp.

PL XXXVI, Figs. 1, 2.

1897. Pecopteris sp., D. White, BulL GeoL Soc. Amer., voL viii, p. 296.

Frond robust, dense; secondary (?) pinna? 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 pinnse alternate, open,

close, usually touching or slightly overlapping in the lower jjart of the

superior pinnae, often slightly curved upward, linear, the sides parallel in

' Fl. caib. Loire, pi. vii, fig. 3.

- Fl. foss. hoiiill. Comineutry, pi. xi, fig. 4a.

^ Op. cit., pi. xi, figs. G, 6a, 7. 7a, p. 133.



PEEMS—PECOrTEKIDE.E—PECOPTElilS. 81

the lower and middle portions, converging near tlie top to form the obtusely-

pointed apex; ultimate raehis strong, broadly canaliculate idaove, rounded

beneath, sparsely punctate; pinnules alternate, close, usually nearly con-

tiguous, often crowded, open, generally at or nearl)- at a right angle to the

racliis, 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 distinct to the base,

more or less constricted on the upper side of the base b)^ 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 mannnillate points in

each interneural space; nervation coarse, generally distinct; median nerve

rather strong and but slighth' 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 pinmdes, 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 PI. XXXVI, Figs. 1 and Ih,

the substance of the pinnules is so macerated that the rather coarse nerva-

tion stands out in relief. 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 tlie matrix. The punctations, which are quite distinct in the

rachises of the larger pinnse, are sparsely scattered in the fragment of a

smaller pinna seen in PI. XXXVI, Fig. 2. In one of the fragments sent by

Dr. Britts we have a segment of raehis 30 cm. 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 3 mm. in length. This raehis is provided with

pinnaj a little larger than those seen in Fig. 1, or of nearly the size and

appearance of those shown in fig. 3, on pi. 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 our Fig. 1. The

nerves, generally coarse and rather stift' in appearance, usually visible

MON XSXTII C
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on the upper surface, are always clear on the lower surface, where the^^' are

like fine wires, sometimes appearing double, as in a poi'tion of the specimen

from which the detail, PI. XXXVI, Fig la, is drawn.

The specimens which I have described under the above name belong

to the complex of Pecopteris species, among which Pecopteris oreopteridia

(Schloth) 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 distinct from the unequivocal type ^ figured by Brongniai-t, 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 pinnas and pinnules

so strikingly like those of the specimens illustrated by Zeiller ^ or Potonid ^ as

to argue strong'ly, especially in the presence of a similar system of ner\'a-

tion, in favor of their specific identity. But a more minute comparison

seems to show in the American plant a tendency to greater decurrence 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 distinctly constricted on tlie 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. oreopteridia. 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 P. densifolia Goepp. and P. Dcmhreei Zeill.,^ but in the

former the pinnules are apparently even more constricted at the base, and,

' Hist. vi?g. foss., p. 313, pi. ciii, fig. 1. Figure 5 of the .same plate is also referred to this species

by Brongniart in the text of P. lepidorachis, but it is also similarly assigned on the opposite page
(ZVi) %o P. xilalyrachls, with which reference the explanation of the pi. ciii agrees. M. Zeiller (Fl.

foss. houill. Comraeutry, vol. i, p. 127) is disposed, on account of the coarsely punctate rachis, to con-

sider it as perhaps one of the types of P. lepidorachis, although the nervils are delineated as simple.

Lesquereux, however, copied this figure in pi. xli of the Coal Flora (figs. 5, 5a) and gives it as the

illustration of P. plRtijrachis, a species described as having a smooth rachis.

- Fl. foss. houill. Commeutry, pi. xiii, fig. 5 ;
pi. siv, iigs. 1-3.

•' Fl. Rothl. Thiiringen, p. 72, pi. v, figs. 2, 2().

^The small pinnules of /-". Jenneyi are usually rather wider proportionately, with more oblique

nervation than in the latter species, as illustrated by Potonie, Fl. Rothl. von Thiiringeu, pi. vii, figs,

la, 16, p. 68.

'' Fl. foss. houill. Communtry, jit. 1, p. 147, pi. xv, figs. 1-5.
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as in P. oreo^Jteridia, tlie racliis is smooth, while in the hitter the surface is

villous.

iocft/i^y'es.—Pitcher's coal bank, U. S. Nat. Mus., 5590, 5597, 5698;

Hobbs's coal liank, U. S. Nat. Mus., 5599.

Pecopteris Candolliana Brongn.'

1828. Fecopteris Candolliana Brougiiiart, Prodrome, p. 50.

1833 or 1834. Fecopteris Candolliana Brougniart, Hist. v6g. foss., ]i. 305, pi. c, figs.

1, Irt.

1833 or 1834. Fecopteris affinis Brougniart [noii (Scbloth.) Stb.], Hist. veg. foss., p. 306,

pi. c, figs. 2, 3.

1883. Fecopteris affinis Brongn., Renault, Cours. bot. fos., vol. iii, p. 109, pi. xvii, tig. (3.

1836. Cyatheites Candolleamis (Brongn.) Goeppert, Systema, p. 321.

1855. Cyatheites Candolleanus (Brougn.) Goepp., Geinitz, Verst. Steink. Sachseu, p. 24,

pi. xxviii, figs. 12, 13.

1867. Cyatheites CandoUianus (Brougn.) Goepp., Meueghini, Pal. Sardaigue, p. 156,

pi. D^^.

1869. Cyatheites Candolleanus (Brougu.) Goepp., Vou Eoelil, Foss. Fl. Steink. West-

pbaleus, p. 83 (pi. xii, fig. 3&?)..

1876. Cyatheites Candolleanus (Brougu.) Goepp., Heer, Fl. Foss. Helv., p. 28 (pi. viii,

figs. 9, 96?).

1853. Fecopteris Candolleana Brougn., Andrii, iu Germar: Verst. Steinkohleuf.Wettiu

u. Lobejiiu, p. 108 (pi. xxxviii, figs. 1-3?).

1877. Fecopteris Candolleana Brongn., Grand 'Eury, Fl. Garb. Loire, p. 69, pi. viii, fig. 8.

1880. Fecopteris Candolleana Brongn., Fontaine and I. G. White, Permian Flora, p. 63

(pi. XX, figs. 1-3 ?).

1883. Fecopteris Candolleana Brougu., Renault, Cours. bot. foss., vol. iii, p. 109, pi.

xvii, figs. 7, 8, 8 his.

1869. Fecopteris {Cyatheides) Candolleana Brougu., Schimper, Traite, vol. 1, p. 500.

1869. Cyathoearpus Candolleanus (Brongn.) Weiss, Foss. Fl. jiiugst. Steink. u. Eothl.

Saar Rh. Geb., p. 85.

1879. Fecopteris Candollei Brougn., Zeiller, V(§g. foss. terr. houill., i). 84.

1883. Scolecopteris Candolleana (Brougu.) Star, Zur Morph. System. Culm- u. Carbon-
Farne, p. 123.

1888. Fecopteris {Asterotheca) Candollei Brongn., Zeiller, Fl. foss. houill. Commentry,

vol. i, p. 128, pi. xi, fig. 3.

1890. Fecopteris (Asterotheca) Candollei Brougu., Zeiller, Fl. foss. houill. perm. Autuu et

Epinac, p. 47, pi. 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.

' strict aflbereuce to the law of priority requires the use of the orthography given by Brongniart

in the "Prodrome'' and Ihe "Histoire."
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Although the stratigraphic position of the beds near Clinton would

seem to be rather low for this form, it has ah-eady been reported in speci-

mens/ which seem to me questionable, from beds no }-ounger at Mazon

Creek, Illinois, as well as from Mount Hope, Rhode Island.'

Locality.—Pitcher's coal mine, U. S. Nat. Mus., 5663.

Pecopteeis squamosa Lx.

1870. Pecopteris squamosa Lesqiiereux, Rept. Geol. Surv. IlliDois, vol. iv, p. 400, pi.

xii, figs. 1-4, pi. xiii, figs. 10, 11.

1879. Fecopteris squamosa Lesquereax, Coal Flora, Atlas, p. 7, pi. xxxix, figs. 12, I'i,

13a; text, vol. i (ISSO), p. 235.

1899. Pecopteris squamosa Lx,, D. White, 19tb Auu. Rept. U, S. Geol. Surv., 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. It is,

as seen in numerous specimens from Cannelton, Pennsylvania, somewhat

conspicuously characterized by the rigid, close, narrowly linear, very open

pinnae, tapering from the base to the slender, acute apex, and the small,

narrow, open, crowded, villous pinnules. The iippermost pinnee and pin-

nules are extremely small and delicate. The nervils are very open, simple

in the smaller pinnules, forking once in the lower pai-t of the larger ones.

The specific details of this plant are given with tmusual 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 perfect agree-

ment with those from Mazon Creek and Cannelton. One fragment of a tri-

pinnate frond from the last-named locality contains a segment of a rachis

16 mm. in width, provided with close, linear-lanceolate acuminate pinnae 48

cm. in length. The obliquity of these lateral pinnae 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 pimise well preserved in nervation.

It should be remarked that while the features of the pinnae and pinnules

remain the same in both the old and the young specimens, the squamosa

character is often less obvious in some of the large segments.

' Lesquereux, Geol. Surv. Illinois, vol. iv, 1870, p. 401.

- Am. Nat., vol. xviii, 1884, p. 922.

»Vol. i, p. 235.
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The sori, although insufficiently clear to show the sporangia, are small,

situated near the margin, and a little distant.

Pecopteris squamosa, which is perhaps intermediate between the groups

represented by P. arhorescens or P. cyathea on the one hand and P. vestita

on the other, is easily distinguished froni the other plants from Henry

County by the size and rigidity of the very slender tapering pinna^ and the

small, very narrow, open, crowded, thick pinnules, in which the nervils are

usually totally obscured.

Localities.—Pitcher's coal mine, U. S. Nat. Mus., 5816-5818; Henry

County, Missouri, U. S. Nat. Mus., 5600.

Pecopteris pseudovestita u. sp.

PI. XXyjII, Figs. 1, 2, 2a ; PI. XXIX, PL XXX, PI. XXXI, Figs. 1, 2, 3 ? ; PI. XXXII,
Figs. 1, 2.

1879. Alethopteris ambigiia Lesquereiix, Coal Flora, Atlas, p. T), pi. xsxi, figs. 2, 3 (-L"!);

text, vol. i (1880), p. 182 (pars).

1879. Pecopteris clintoni Lesquereiix, Coal Flora, Atlas, p. S, pi. xlii, figs. .5, 5a-b;

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

1879. Pecopteris vestita Lesquereiix, Coal Flora (Atlas, p. S, pi. xliii, figs. 5, 5«?);

test, 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 parallel

in the middle, acute or acuminate at the apex ; rachis Ijroad, rigid, straight,

dull, finely but irregularly lineate; pimue of the next order alternate, at a

right angle to the rachis below, becoming 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 converging near the point to form

an acute or acuminate apex, the rachis being broad and rigid; ultimate

pinna? 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 pinnae succeeded near the apex of the superior pinnae by



86 FLORA OF LOWER COAL MEASURES OF MISSOURL

(liniiiiishiiig- pinnatifid and simple pinnules; pinnules alternate, open, gen-

erally at or nearly at a right angle to the rachis, hardly decurrent except

near the apex or in the youngest pinnae, irregular, slightly unequal, seldom

parallel, sometimes slightly tipward curved, a little distant, close, or some-

times touching, oval or ovate, and cut to near the rachis by a slightly

decun-ent sinus when small, becoming oblong, or linear, the sides parallel,

usually uneven, the apex round, separated to the rachis or even slightly

constricted at the base by the decurrent sinus before becoming pinnatifid;

lowest pinnules of the pinna slightly reduoed, 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 is often

flattened to form a narrow shallow gutter; nervation not very distinct;

midrib rather strong, sometimes slightly decurrent at the base, faintly

lineate, depressed 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 • curving to the margin, the upper branch 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 (Uitward, and forking again as

the lobes become more deeply dissected; fertile pinnte of the same form as

the sterile pinna?, a little more distant or slightly reduced; sori in a row,

situated within the border of the pinnule or lobe, often appearing as rathei*

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 base in groups of four or more.

When the first consignment of fossils from Henry Count}-, j\Iissouri,

was received at the United States National Museum, several years ago, I

attempted the identification of the species of Pecopteris, but foimd myself

entirely unable to distinguish, in practical usage, the thi-ee 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 refeired to both

Pecopteris cUntoni Lx. and CaUipteridimn memhranaceum Lx., but it also
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appeared that Ibniis belonging to more than one species had been inchided

under each name. Afterwards, when additional collections had come, and

the series of allied forms was represented by nearly a thousand specimens,

it was evident that a revision would be necessary. Pending, however, the

removal of the Lacoe collection to Washington, all further study of this

group in the material from Missouri was postponed. Since that time the

cousunnnation of the gift of Mr. Lacoe's invaluable collection of Paleozoic

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 distinguished 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 pinnae 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 pimiule

The pinnules are close, open nearly at a right angle to the rachis,

proportionateh" narrow, hardly decurrent, and very uneven in their position.

The lamina is depi'essed rather strongly over the midiib and repand at the

margin. The nerves differ from those of the other species l^y 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 crooked and closer.

A large slab containing segments of parallel primary pinn^ of this

plant, the broad section of whose rachises indicates a very great size for

the species, is shown in PI. 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 slaljs are also of importance as showing in

direct connection on the same pinna the acute or acuminate apices of the

lateral compound pinnse, some variation in the obtuseness of the ultimate

pinna% 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 midrilj, so as to give the pinna^ an Alethopteroid aspect. The

superficial characters seen in the upper lateral pinnaj in the center of the

large slab will at once be recognized in Fig. 1, PI. XXXI, one of the figured

types^ of Alethopteris amhigua Lx. (No. 3093, Lacoe collection), and the

detail of the nervation in the latter (PI. XXXI, Fig. Irt) agrees equally

well. The original (No. 3094, Lacoe collection) of fig. 3 of the same plate

in the Coal Flora presents precisely the same features, both in the form and

in the details, as is seen in the type of fig. 2, both specimens^ being unques-

tionable representatives of the species illustrated in PI. XXIX.

The reference of Nos. 3093, 3094, 3095, 3096, and a number of other

Missom-i specimens of this form to Alethopteris was presumedly due to the

irregularity of the pinnules and the rather strongly depressed midrib, sug-

gestive of Aletliopteris amhigua, as well as to the scarcity 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 species, which will be illustrated in Pis. XXVIII, XXXIII, and

XXVI, Fig. Ifl, is indicated even in figs. Iff and 3ff of the plate in the

Coal Flora.

The same conclusion as to specific identity is to be di-awn from the

details of No. 3174, Fig. 1, PI. XXVIII, which was one of the types used

in Professor Lesquereux's original description of P. dintoni. 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 pinnte seen in PI. XXX are presumabl}' from the middle or lower

portions of the frond. Toward the extremity of the large pimije corre-

sponding to those on the large slab, the rachis tapers quite rapidly, the

I Coal Flora, vol. i, p. 182, pi. xxxi, fig. 2.

-Unfortunately tlie original of tig. 3 of pi. xxxi of the Coal Flora is not snited to illustration

\)j pliotograpliv.
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ultimate lateral piniire Ijeing succeeded l^y A-ery small Y)inna3 or pinnatifid

pinnules. An intermediate stage is seen in the illustration of No. 3179/ PI.

XXVlil, Fig. 2, while the pinnatifid higher stage is shown in PI. XXX,
and PI. XXXII, Fig. 1, the enlarged details of the pinnules being given in

PL XXX, Figs. \a-c, though the pinnse are often more obtuse. Still lower,

however, than the pinnse shown in the large slab, the lateral pinnae become

considerably broadened, the pinnules also assuming- a crenulate phase,

though both the outlines and the details are conformable to the type.

The characters of the fertile pinnae, as noted in the above description,

are quite uniform. When first appearing in specimens showing the upper

surface of the lamina, the sori appear as small pustular, noncontiguous

elevations, arranged in a ro^^' nearly midway between the midrilj and the

margin in the pinnules and lobes, which are slightly reduced and rather

more coriaceous than in the sterile pinnas. In Fig. 2, PI. 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 sui-face of the pinnule, from beneath which, when crushed, as is

usually the case, the sharp apices of the sporangia may protrude in a man-

ner observed in the g-enus Scohcopterls Zenk. PL XXXII, Fig. 2, shows a

fragment from a portion of a frond which is also referable to this species,

probably 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 spoi'angia 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 are 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. 3« on PL XXXI
will serve to illustrate the appearance of the sporangia in one of the speci-

mens which I somewhat doubtfully refer to this species, although the view

(ventral surface) of the pinnule presented is not suitable for detailed illus-

tration.

'Identified by Professor Lesquereux as Pecopteris cUnioni; in the Lacoe collection.

-Identified by Professor Lesqnereux as Alethopteris ambigita.
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As I was somewhat uncertain as to the g-eneric reference of the fertile

pinnae, a few fragments were sent to Prof. E,. 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 Scolecopteris, though probably much nearer the Asterotheca

type, especially as that is seen in Pecopteris (^Asterotheca) 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 base, without

IDedicels, while at the same time they are larger, broader, and less acute

than in any described species of Scolecopteris. They appear in part con-

siderably like the figure given by Stur^ as Hawlea Miltoni. It 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 pi. xlii of

the Coal Flora, described as the fruit of Pecopteris clintoni, appears to me
to be indistinguishable from the fertile pinnse of Pecopteris psemlovestita seen

in many fragments from Pitcher's coal bank. The oval bodies delineated

as 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 be noted that the fertile pinnules

do not taper as much as represented in the artist's drawing, nor are the

sterile pinnules above so broad and compact. Very good examples of the

fertile pinnge of our species are seen in Nos. 3142 and 3127, labeled P.

vestita, of the Lacoe collection, while 3140 is typical of P. pseiidovestita.

However, in No. 3097 of the Lacoe collection, mentioned above, we have

a well-preserved segment labeled Alethopteris ambigua in which a portion is

fertile, the sporangia being expressed on the iipper surface of the lamina.

Several other fossil specimens, also labeled Alethopteris amhigua, agree in all

respects with the fertile pinnae of our species and should be referred

thereto.

Among the Old World species, Pecopteris pseiidovestita is perhaps most

similar to the smallest pinnae of P. ahhreviata Brongn. In the latter species,

however, the corresponding parts are very much lai'ger and the pinnae much

more oblique, while the nervation is not so dense. From P. oreopteridia

'Fame A. Carbon-Fl., p. 106, figs. 17J-C.
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Brougu., wliicli it resembles in its lateral jnuua.' and terminal pinnules, our

species differs by its irreg'ular, flexuous, and generally more open pinnaj,

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 lyseudovestita can further

be distinguished from P. clintoni Lx. and P. vestita Lx. by the irregularity

of the pinuffi and pinnules, the latter being slightly unequal, and the

sporangia, which are longer and more pointed than in P. cUiitoiil, and much

broader, more crowded, and larger than P. vestita. The most striking-

distinctions for our species, however, are the obtuseness of the lateral pinna;,

the smooth rachis, the abseiice of villosity in the sterile pinnae, and the

quite different nervation.

Localities.—Fitcher's coal bank, U. S. Nat. Mus., 5644, 5648, 5725,

5775, 5776, 5780, 5781, 5784, 5786, 5788, 5790, 5791, 5794, 5799, 5800,

5809; Hobbs's coal bank, U. S. Nat. Mus., 5778, 5789. Owen's coal bank,

U. S. Nat. Mus., 5777, 5783, 5793?, 57971, 5798, 5801; Henry County, Mis-

souri, Lacoe collection, U. S. Nat. Mus., 3093, 3097, 3174, 3179; Deep-

water, U. S. Nat. Mus., 57791.

Pecopteris vestita Lx.

PI. XXXIir, Figs. 1-6; PI. XXVI, Fig. 1.

1879. Pecopteris vestita Lesquerfux, Coal Flora, Atlas, p. S, pi. xliii, figs. 1-7 (o"?);

text, vol. i (1880), p. 252 (pars).

ISS'.i. Pecopteris vestita Lesquereux, ISth Rept. Geol. Surv. ludiana, pt. 2, pi. xiv, figs.

1, 1«.

18S9. Pecopteris vestita. Lx., Lesley, Diet. Foss. Peunsylvaiiia, vol. ii, p. 612, text fig.

Frond rather large, spreading, somewhat dense; primary (!) pinnae

lanceolate or linear-lanceolate, slightly lax; rachis rather slender, slightly

flexed at the bases of the secondary pinnai, sparsely punctate; secondar}^

pinnfe 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 pinnse 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-triang-ular Avlien large, tapering nearly the whole length,

the sides conA-erging rather more rapidh' in approaching the i-ather slender

tip; nltimate rachis slightly terete beneath, sulcate on the ventral surface,

rather slender, rigid, or slightly curved; pinnules alternate, close, usually

nearly touching, sometimes a little distant, open, the lower ones nearh' at

a right 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 b}' 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 margins, nar-

roNAdy decurrent from the bases of the pinnules, either rather densely covered

with short scales or scaly hairs lying parallel to the nervation, or, when

macerated, appearing broAvnish or transparent, the scaly covering- usually

remainmg, however, in portions of the specimen; nervation clear on the

dorsal surface of the pinnule, or more or less distinct 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 pinnules, turning upward,

simple, or, in the larger pinnules, forking near the base, and passing, with

slight curvature, quite obliquely to the mai-gin, 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 vestita Lx., which was originally described from the vicinity

of Clinton, Missouri, is represented among the collections in hand by a fine

series of typical specimens. The species is in general fairly well marked

by the long, tapering, slender pinnae, the pinnules broadest near the base

and decurrent, the upper surface densely covered by short scalelike hairs

or very minute chaffy scales arranged parallel to the nerves, which they

g-enerally obscure, and the slender oblique nervation.

The fossil shown in PI. XXXIII, Fig. 2, jiresumably a secondary pinna,

corresponds in size and in details to one of the lateral pinnae aiTanged

alternateh^ along a slightly flexuous rachis, about 6 mm. in diameter, on

one of the larger slabs. The pinnse in Fig. 5, especially in the upper part,
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are comparable to those seen in tig. 6, pi. xliii, of tlie Atlas to the Coal

Flora. In this case the specimen is macerated enough to permit the satis-

factory discovery of the nervation over a considerable portion of its area,

although in the darker portions traces of the villosity are expressed on tliis,

the dorsal, aspect. The lowest pinnules of the fragment are slightly crenu-

late, representing the beginning of the transition to the pinnatifid stage

illustrated in Fig. 2, the further development of which is seen in Fig. 3,

PI. 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 collection. In Fig. 4, PI. XXXIII, are shown the small

lateral pinnae of a villous fragment in which the course of the nerves can

be dimly discerned among the crowded scalelike hairs.

Simple pinnse of the type seen in Fig. 1, PI. 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

sori is indicated on the upper surface by a row of small, rather distant

points on either side of the midrib.

Fertile pinnse of Pecopteris vestita are 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 descriptions, the groups of sporangia

are a little distant and well within the margin. The sporangia, which are

somewhat smaller than in P. p)seudovestita, 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 inclined 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 species

by Professor Lesquereux should be referred to Pecopteris psemlovestita, as is

remarked in the discussion of that species.

Pecopteris vestita may nearly always be quite easily distinguished from

P. pseuclovestita by the more slender, more rigid, and muchi more tapering

pinnse, 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 tlie upper surface with minute
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scales or scaly hairs, which raav generalh' be discovered even in some por-

tions of the most macerated specimens; by the more oblique, straighter,

fewer, and more even nerves, and by the rather more distant sori and the

smaller sporangia. From the form described by Lesquereux from Mazou

Creek, Illinois, and from other localities as ''Pecopteris villosa Brongn.?," to

which it is more closely related than tO' any other species, the Missouri

plant seems to diflPer by the less robust pinnae, the more decurrent pinnules,

and the more oblique nervation in the pinnatifid pinnules. The rachis 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 Forest of Dean, in England, which seem hardly separable

from the forms identified by Lesquereux as ^'Pecopteris villosa Brongn.?"

P. vestita differs from P. ciintoni by its smaller size, more acute lateral pinnae,

narrower and much more regular pinnules, not narrowed at the base, rather

closer and a little coarser nervation, and its small, acute sporangia.

Localities.—Most common at Owen's coal bank, U. S. Nat. Mus., 5646,

6647, 5683, 5684, 5686, 5688, 6746, 5754, 5755, 5758, 5760, 5766, 5767,

5770, 5773, 6808, 5822: Hobbs's coal bank, U. S. Nat. Mus., 5746, 5748,

5753, 5765, 5769, 6771, 67731, 5774; Pitcher's bank, U. S. Nat. Mus.,

5747, 5752, 6753, 5766!, 5759, 5761, 5762, 5763, 5768; Henry County,

Missouri, U. S. Nat. Mus., 5656, 6749, 6757.

Pecopteris clintoni Lx.

PI. XXXIV; PI. XXXY, Fig. 4.

1879. Pccoi)teris Clintoni Lesquereux, Coal Flora, Atlas, p. 8, pi. xlii, figs. 1-3, 3a, -i, 4a

(non figs. 5, 5a-b); text, vol. 1 (1880), p. 251 (pars).

1879. CaUipteridium memhranaceum Lesquereux, Coal Flora, Atlas, p. 6, pi. xxvii,

figs. 5, 5a (uon figs. 6, 7, 8); text, vol. i (1880), p. 172 (pars).

Frond large, ti-i- or polypinnate; secondary (I) pinnae lanceolate or

linear-lanceolate, acute, lax, somewhat pohTnorphous, and provided near

the apex with confluent pinnatifid pinnules; rachis broad, lineate, flat, lax;

lateral pinna? alternate, open, at a right angle to the rachis at the base,

becoming oblique above, generally rather distant, sometimes close or con-

tiguous, in-egular, lax, flexuous, lanceolate, lineai'-lanceolate, the lower ones

often slender and acute, the upper ones more obtuse; pinnules alternate,

very open in the middle, generally close, often contiguous, decurrent, poly-
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morplious, oval, ovate or oblong-, obtuse, sometimes irregularlj^ lobecl when
becoming pinnatifid, connate for some distance, especially in tlie j^ounger
pinna?, dissected by a narrow, deepl}' 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 pinnule; 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, arranged 5 to 7 in the sorus, which, when crushed, nearl}- covers
the lower surface of the pinnule.

This species as described and illustrated by Lesquereux^ is not infre-

quent in the Missouri material, especially in that from Hobbs's coal bank.
In these specimens, as ^^H^11 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 tlie

variability in the size of the pinnte and pinnules, the lax and the irregular
attitude of the pinnte, and the frequent occurrence of a heteromorphous
development near the apices of some of the pinnaj.^* In many specimens
this is much more marked than is shown in the specimen given in fig. 1 of
the plate in the Coal Flora. The decurrent bases of the pimiules, forming
a marginal Aving even in the larger pinnules, and the degree of the conna-
tion of the pinnules in tlie smaller pimife, are suggestive of a Sphenopterid
relation.

In some of the examples, like that illustrated, PI. 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 beneath
the villous covering. Traces of the villosity are, however, to be seen in
nearly all the specimens.

A number of macerated and semitraiisparent specimens of this type,
from the same region, were labeled by Lesquereux as CaUipteridium mem-
branaceum Lx. Among the examijles of such a reference in the Lacoe

> Cocl I- lora, vol. 1, p. 251, pi. xlii, figs. 1-4, 4« (not figs. 5, 5a-b).
''This, of course, does not apply to the small specimeus of the smooth plant with difterent form

and nervatiou, which I have described as Vecopteris iiseudovestita.
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collection are Nos. 3182, 3184, 3185, and 31iH, all of which show the

form and nervation, as well as the villosit}^, of Pecopteris cUutoni.

Similarly, as might be siispected from a comparison of figs. 4 and 6 on

pi. xxvii in the Coal Flora, with figs. 4 and 6, respectively, of pi. xlii 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 refer both of them to the

Pccopteris dintonl.

An obscure fertile segment which seems referable to this species is

also present in the coMection. The flattened sporangia are 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 being 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 occupy 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 ah-eady been stated, the sporangia seen in the original of fig. 5

on ]il. xlii of the Coal Flora are, though obscure, probabl}?- of the type

found in connection with the Pecopteris pseudovestita, to which the some-

what erroneously delineated sterile portions of the specimen seem also

referable.

Although Pecopteris dintoni presents rarely in the upper pinnae a form

similar to CaUipteridium memhranaceum 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 Callipterkl'mm. Tlie pinnae of our species are considerably

larger, more obtuse, more irregular and lax than those of P. vestita, Avliile

the raehis is not punctate. The nervation also in P. clintoni is more distant

and generally more oblique. With P. pseudovestita P. dintoni is not likely

to be confused, on account of the greater size, more oj^en arrangement of

the pinna?, the miich larger, decurrent, polymorphous, tapering, villous pin-

nules, the distant tine, relatively straight, very oblique, and jnore simple

nerves, and the much smaller and more rounded sporangia in the latter.
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From the closely resemblant species Sphenopteris integra, as fig-ured iu

Germar's "Versteinerungen,"^ our species is distinguished by the more open

divisions, the pinnules usually not curved so much upward, with bases not

so rhombic, while the midrib is not so slender or flexuous.

Localities.—Hobbs's coal bank, U. S. Nat. Mus., 5730, 5732, 5737,

5751?; Pitcher's coal bank, U. S. Nat. Mus., 5505, 5506, 5729, 6733, 5735,

57501; (3wen's coal bank, U. S. Nat. Mus., 5608?, 5728, 5731, 5734;

Henry County, Missouri, U. S. Nat. Mus., 5823.

Pecopteeis sp. iuclet.

Among- the obscure and specificalh' 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, Illinois, referred by Professor Lesquereux to Pecopteris ser-

piUifolia. The Missouri form has, however, the sides of the pinnules more

nearly parallel and the nervils more open and forking once in the larg-er

pinnules.

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

plete description or comparison.

Locality.—Owen's coal mine, U. S. Nat. Mus., 5601, 5602.

Pecoptekis mertbnsides Lx. MSS.

Another new species of Pecopteris was distinguished and described by
Professor Lesquereux in manuscript, which it is hoped may be published a.t

an early date. The quotation of the nomen nudum in this place is sufficient

to indicate the presence in our flora of this species, which was named Pecop-

teris mertensides.

Loccdity.—Hemy County, Missouri, No. 4869 of the Lacoe collection,

U. S. Nat. Mus.

IlSrCERT.E SEDIS.
BEITTSIA 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 distinctly imbricated pinnules. Tvpe,

Brittsia problematica.

' Page 67, pi. sxviii, figs. 1-4.

MON XXXVII 7
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Bkittsia problematica n. sp.

PI. XLVII, Figs. 1-5; PI. XL\in, Figs. 1-3.

Primary piniife small, oval or round, consisting of a short, broad, lax,

flattened axis, from which radiate, distichously, lingulate crenulated thalloid

(?) branches or secondary piunse, 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 cm. long or longer,

2 to 5 mm. or more in width at the base, expanded 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 pinnte, joining them near their bases; lateral pinnae alternate, close,

iLsually 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 cm. long, 7 to

10 mm. broad, slightly narrower at the base, often broadest in the upper

part, obtusely rounded at the apex, each piima 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- ofiP short, obliqiie 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 alternate, originating one from

each of the vascular pits in the rachial lamina, asymmetric, ovate, or obovate-

cimeate, 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 2jinnules 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 PL XLVII,

Fig. 3, and PL XLVIII, Figs. 1 and 3. All of the pinnae are of the same

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

strise corresponding to the vascular bundles which are spread out in broad,

lax, sinuate bands in the lateral pinnae. The marginal lamina of the main

axis is continuous with that of the lateral rachises, forming lingulate expan-

sions about the latter. A marked feature in the lateral pinnae., 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 on the lamina close to the rachis, the roundish, pitlike vascular cica-

trices, 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 XLVIII, in which, as in most of the specimens, the pinnules

are wholly removed and only the inarginal lamina is left. It is difficult to

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 continuous

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 broad

expansions on the same side overlap so compactly ^s to have every appear-

ance of a continuous limb. These expansions, one of which is shown in Fig-.

4, PL XLVII, not only lie in the approximate plane of the racliis, but they

may clearly be traced distinctly separate from the pinnules opposite them;

and, although the margins are g-enerally obscure and apparently erose or

crenulate. the attachment of the piimules is evidently quite narrow.

The pinnules themselves are borne in two rows on each of the lateral

pinnae. From the point of attachment, marked by the cicatricial pits in the

depinnuled pinnae, 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 XLVIII, 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. la. Fig. 2, the photographic enlargement, 2a, and the details,

Fig. 26, show the double series of broken pinnules still in their normal
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arrangement, the rachis and racliial 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 rachis. 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 surface of the primary (!) pinnae in

most of the specimens is concave or convex, the ends, the lateral pinnae,

being reflexed or rolled back from the side bearing the pinnules. Thus in

one fragment the lateral pinnaB are rolled halfway back. Fig. 1 , PI. XLVII,

representing the axial side, while Fig. 2 shows the opposite, sides of the

body nearly covered by the reflexed pinnae. The pinnules formerly cover-

ing what is now the outer surface are entirely lost.

Among the Paleozoic plants thus far made known the form which

seems most nearly related to this sj^ecies is the ScMzopteris pinnata of Grand

'Eury^ or the Androstacliys frondosus of the same author," both of which

have been referred by Zeiller^ to Zygopteris, since Renault^ had already

discovered in the fronds of Scliizopteris pinnata the structure characteristic

of Corda's genus.^ Araucarites spicceformis Germar'^ has several points (if

strong resemblance, especially the characters of the axis and the arrange-

ment of the lateral pinnge, 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 aj)parently than in the examples figured by

Grand 'Eury or Zeiller,^ while the rachial lamina, which is so prominent a

feature in the Missouri fossil, seems hardly represented in Zygopteris pin-

nata, the pinnules of which are lateral, though perhaps not in the same

plane, with lax fibrovascular bundles passing out thi'ough 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 vascular

branches being confined to the bands which pass from the rachis of the

lateral pumge to the cicatrices seen in the rachial lamina.

'Fl. carb. Loire, 1877, p. 200, pi. xvii, fig. 1.

2 0p. cit., tig. 3.

' Fl. foss. liouill. Commentry, vol. i, p. 77.

^Ann. Sci. Nat., (6) bot., vol. iii, p. 23, pi. i, figs. 12, 13.

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

" Verst. Steink. LobejUn'u. Wettin, p. 94, pi. xxsiii, figs. 1,2.

Fl. foss. liouill. Commentry, vol. i, Atlas, pi. xxxii, figs. 5-7.
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No sporangia appear in any of the specimens of Brittsia prohlemaflca,

although the reilexion of the pinnse, as in Fig. 1, PI. XLVII, is possibly

evidence of fertility. The discovery of specimens showing the fructification

and the degree of continuity of the lamina about the base of the pinnules is

greatly to be desired.

Locality.—?\tc\\Qx'B coal bank, U. S. Nat. Mus., 5554, 5555, 5693,

5723, 5724, 5811. Additional specimens from the same locahty also sent

recently by Dr. J. H. Britts, of Clinton, Missouri. One specimen comes

from Hobbs's bank, U. S. Nat. Mus., 5722.

SPIEOPTEKIS Scbimper, 1869.

Traite, vol. i, p. 688.

Spiropterts sp.

Among the fern fragments from Owen's mine are three pinnae 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 pinnse, less than a centimeter in diameter,

favor a reference to Alethopteris cmibigua, with which correlation the charac-

ters of the rachis are in agreement.

Locality.—Owen's coal mine, U. S. Nat. Mus., 6174.

CAULOPTERIS Liudley and Huttoii, 1832.

1820. Lepidodendron Sternberg, EI. d. Vorwelt, vol. i, fasc. 1, pp. 20, 23; tent. (1825),

I), xii (pars).

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

1832. Gauloineris Lindley and Hutton, Foss. Fl. Gt. Brit., vol. i, pi. xlix.

1836. SigiUaria— sect. Gcmlopteris Brongniart, Hist. veg. foss., vol. i, p. 417.

1845. Stemmatoiiteris Corda, Fl. d. Vorwelt, p. 76.

Cattlopteris ovalis (Lx. MSS.).

The above name, although a nomen nudum, 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 manuscript on the Amer-

ican Coal Flora, by Professor Lesquereux. Although the specimen is

referred by the latter to Stemmatopteris, the details of the scar are quite
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clear and iiiiobscured by ramentum, so that there seems t(j be no reason

why the species should not be placed directly in the genus Caulopteris.

Locality.—Henry Covinty, Missouri; Lacoe collection, U. S. Nat. Mus.

Caulopteris? acantophora Lx.

1870. Caulopteris acantophora Lesquereux, Rept. G-eol. Surv. Illinois, vol. iv, p. 458,

pi. xxvi, figs. 3, 4. (" Caulopteris f acantophora'''' in expl. pi.)

1884. Ulodendron punctatum L. and H., Lesquereux, Coal Flora, vol. iii, p. 405 (syn.).

A number of specimens appear to agree well with this species, first

described by Professor Lesquereux from Illinois. In these, however, as

well as in the type specimen, now in the Illinois State Museum of Natural

History, I am unable to find any clear evidence of any attachment of fossil

petioles, such as to warrant its generic reference. On the contrary, in the

specimen figured in the Ilhnois Report, vol. iv, pi. xxvi, fig. 3, the concen-

tric markings on the left appear to be due entirely to slickensides, while the

curved zcwie on the right is exti-aneous. An examination of a large number

of similar specimens from Morris and Colchester, Illinois, fails to show a

single scar that, in my opinion, can 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 Pecopteris, such as Pecopteris villosa, P. vesUta, or P. lepidor-

racMs, one of which is represented abundantly at both Clinton in Missouri

and the region of Morris in Illinois.

Locality.—Owen's coal bank, U. S. Nat. Mus., 6272.

MEGAPHTTON Artis, 1825.

Antediluvian Phytology, pi. xx.

Megaphtton Goldenbergi Weiss.

1860. Meaaphytum Goldenbergi Weiss, Zeitschr. d. deutscli. geol. Gesell., vol. xii, p. 511,

text fig.

1869. Megaphytum Goldenhergii Weiss, Schimper, Traite, vol. 1, p. 713, pi. liv, figs. 1,2.

1872. Megaphj/tum Goldenbergi Weiss, O. Feistmantel, Abb. k. bohm. Gesell., (6) vol. v,

p. 7, pi. i, fig. 1.

1874. Megaphytum Goldenbergi Weiss, O. Feistmantel, Verst. bohm. Ablag., vol. i, p.

142, pi. xxii, fig. 1.

1879. Megaphytum Goldenbergii Weiss, Lesquereux, Coal Flora, Atlas, p. 13, pi. Ixi,

fig. 4; text, vol. i (1S80), p. 340.

1881. Megaphytum Goldenbergi Weiss, Aus d. Fl. d. Steiuk., p. 17, pi. xix, fig. 112.
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The inscription of this species of Megaphyton in tlie 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 from its description to differ somewhat

from the type established by Weiss, it constitutes for the present the

American type, and consequently the standard of characters for the species

in this country.

A small specimen before me, collected by Dr. Jenney, presents a

smaller trunk, whose partly effaced and obsure scars may be in agreement

with the type referred to above, though the characters are not sufficiently

clear to admit of a satisfactory identification. The general facies and pro-

portions of the segment are strongly suggestive of the M. approximatmn as

illustrated by Lindley and Hutton' and Zeiller.' In fact, but for the

obscurity of its characters, which make its accurate identification impos-

sible, and the circumstance that the M. Golclenhergi was found in the same

vicinity or perhaps at the same locality, I should have compared the speci-

men in hand with the species of Lindley and Hutton rather than with that

described by Weiss and Schimper.

Locality.—The type illustrated in the Coal Flora, and donated to the

United States National Museum by Dr. J. H. Britts, is from the vicinity of

Clinton, Henry County, Missouri, U. S. Nat. Mus., 6198. The small,

doubtful fragment is from the Deepwater mine, U. S. Nat. Mus., 6206.

APHLEBIA Presl, 1838.

1835. Fucoides Gexmar and Kaulfuss, Acta Acad. 0. L. C. Nat. Cur., vol. xv, 2, p. 230

(pars).

1838. Aphlebia Presl, iu Sternberg: Fl. d. Vorwelt, vol. ii, fasc. 7-8, p. 112.

1888. Aphlehia Zeiller, Fl. foss. bassiu Louill. Valenciennes, p. 300.

1838. Schizopteris Brongn., Presl, iu Sternberg: Fl. d. Vorwelt, vol. ii, fasc. 7-8, p. Ill

(pars).

1854. Pachyphyllimi Lesquereux, Proc. Boston Soc. N; H., vol. vi, No. 4, p. 421.

1858. Pachyphylhm Lesquereux, in H. D. Eogers: Geol. Pennsylvania, vol. ii, p. 863.

1869. Bhacophyllum Scliimper, Traite pal. veg., vol. i, p. 684.

1 Vol. i, p. 349, pi. 1x1, fig. 4.

2 Fossil Fl. Gr. Brit., vol. ii, pi. osvi.

» Fl. foss. bassiu houill. Valencienues, p. 310, pi. lii, fig. 1.
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Aphlebia hamulosa (Lx.).

1879. Rliacophyllum hamulosum Lesquereux, Goal Flora. Atlas, p. 10, pi. Iviii, 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 cm-ious species that I have seen

from Missouri. In form it is somewhat suggestive of a Sphenopteris of the

group represented by 8. 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 lacinese.

Locality.—Hemy County, Missouri, No. 9445 of the Lacoe collection

in the U. S. National Museum.

Aphlebia spinosa (Lx.).

1879, Bhacophyllum spinosum Lesquereux, Goal Flora, Atlas, p. 10, pi. Iviii, figs. 4, 5;

text, vol. i (1880), p. 320.

1887. Ehaeophyllum spinostmi Kidston, Foss. Fl. Kadstock Ser., p. 309, pi. 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 tliis 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 tlais plant a large size, with a well-defined,

uniform, and rig'id 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, wliich is, next to Aphlehia German Zeill

,

the most frequent in the coals of this region, can easily be distinguished

1 Fobs. Fl. Radstock Ser., p. 309, pi. xs, tig. 3.
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from the other associated forms hj tlie narrow, regularly pinnatifid and

rigid, thick, fibrous divisions, ending in very slender spinous lobes.

Xocrt/;7/e.s.-Pitcher's coal mine, U. S. Nat. Mus., 5572, 5573, 5575

;

Deepwater mine, a doubtful fragment, U. S. Nat. Mus., 5574.

Aphlebia crispa (Gutb.) Presl.

1835. Fucoides crisjnis Gutbier, Abdriicke, p. 13, pi. i, figs. 11, 11a (pi. vi, tig. 18!).

1838. Aphlebia crispa (Gutb.) Presl, iu Steruberg: Versuch, vol. ii, fasc. 7-8, p. 112.

1886. AplileMa crispa (Gutb.) Presl, Zeiller, Fl. foss. bouill. Valenciennes, Atlas, pi. li,

flgs. 1, 2; text (1888), p. 304.

1838. ScUzopteris Lactuca Presl, in Sternberg: Versucb, vol. ii, fasc. 7-8, p. 112.

1855. ScUzopteris Lactuca Presl, Geinitz, Verst. Steink. Sachsen, p. 19, pi. xxvi, fig. 1.

18G9. Schizopteris Lactuca Presl, von Eoehl, Foss. PI. Steink. Westphalens, p. 47, pi.

xviii.

1881. Schizopteris Lactuca Presl, Weiss, Aus d. Fl. d. Steink., p. 17, pi. xviii, fig. 111.

1869. Rhacophyllum Lactuca (Presl) Scbimper, Traite, vol. i, p. 684, pi. xlvi, fig. 1

(uec fig. 2, necque pi. xlvii, figs. 1, 2); vol. iii (1872), p. 524 (excl. syn.).

1878. Bhacophylhm Lactuca (Presl) Scbimp., Andrews, Eleni. Geol., p. 17G, fig. 317.

1880. Rhacophyllum Lactuca (Presl) Scbimp., Lesquereux, Coal Flora, vol. 1, p. 315

(pars).

1869. Rhacophyllum speciosissimum Scbimper, Traite, vol. 1, p. 68o.

1885. Eawlea 3Iiltoni (Brongn.) Stur, Fame d. Carbon-Fl., p. 108 (pars), pi. Ix, figs.

3,4.

1890. An ScUzopteris rUpis Grand 'Eury, Geol. pal. basin bouill. Gard, p. 299, pi.

xix, fig. 10?

The type of ApUebia, to which the names Fucoides crispus, Rhacophylhmi

Lactuca, and B. speciocissimwn were applied by Gutbier, von Roehl, and

Schimper, respectively, is represented by several fairly good specimens

transmitted by Dr. Britts to the National Museum. All show the typical

characters of the species, the best illustration of which was given by Major

von Roehl.^ Von Roehl's figure is important not only for its size and per-

fection of expression, but because of its representation of the variation

between the basal and distal portions in the same individual.

Specimens from Missouri, probably belonging to this species, are found

among the manuscript material left by Professor Lesquereux under the label

" Bhacophyllum Lactuca var. crispum Gut." The species occurs also in fine

specimens over the coal at Buchtel, Ohio.

ApUebia crispa is not difficult of distinction from the other species of

'Foss. n. Steinkohlenf. \Vfst)ih:ileiis, ]).47, ]il. xviii.
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this genus in Hem-y County, on account of the thick, flexuous, fibrous divi-

sions, which, although somewhat deeply dissected, have a slightly twisted

ajjpearance, the ultimate lobules or lacinese being more or less fasciculate

and frequently approaching- parallelism.

Localities.—Pitcher's coal mine, U. S. Nat. Mus., 5548, 5549; Owen's

coal bank, U. S. Nat. Mus., 5547; Hobbs's coal bank, U. S. Nat. Mus., 5550.

Aphlebia Germari Zeill.

PI. XLVL

1847. ScMzoiHeris Lactuca Presl, Germar, Verst. Steiuk. Wettiu n. Lobejiin, p. 44,

pi. xviii, figs, la, Ih; pi. xix, figs. 3, 3.

1854. Pachyphylhim Lactuva (Presl) Lesqaereux, Bost. Jouru. N. H., vol. vi, p. 422.

1858. Pachyphyllum Lactuca (Presl) Lesquereux, la Eogers : Geol. Pennsylvania, p. 863,

pi. viii, flgs. 4, 5.

1869. Bhacophyllum Lactuca (Presl) Schimper, Traite, vol. i, p. 684, pi. xlvi, fig. 1

(noil xlvii, flgs. 1, 2).

1880. Bhacophyllum Lactuca (Presl) Schlmp., Lesquereux, Coal Flora, vol. i, p. 315

(pars).

1889. Ehacophyllum Lactuca (Presl) Scliimp., Lesley, Diet. Foss. Peunsylvania, vol. ii,

p. 872, text fig.

1888. Aphlebia Germari Zeiller, Fl. foss. houill. Commen try, vol. i, p. 289, pi. xxxiv,

figs. 1,1'.

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 Scliisopteris or Rhacopliyllum Lactuca Presl. On account,

however, of the identity of Presl's species^ with Grutbier's Fucoides crisjms,^

first pointed out by Grutbier, the specific term Lactuca was no longer admis-

sible. Accordingly, in 1888, when describing the ApMehice from the Com-

mentry Basin, Professor Zeiller* gave to the form published by Oermar as

the species Lactuca, but which is now considered distinct from Gutbier's

F. crispiis, the name Aphlebia Germari.

Both Schizopteris Lactuca, including the form illustrated by Germar, and

Fucoides crispus were inscribed by Lesquereux^ in the synonymy oi Bhaco-

phyllum Lactuca. Thus the Lacoe collection contains, under the last name,

' Verst. Steinkohl. Wettin u. Lobejun, 1847, p. 44, pi. xviii, figs, la, 16 ;
pi. six, figs. 2, 3.

- Aphlebia Lactuca Presl, in Sternberg : Versuch einer Flora d. Vorwelt, vol. ii, fase. 7-8, 1838, p. 11"

'Gutbier, Abdriicke u. Versteiuerungeu, 1835, p. 13, pi. i, figs. 11, 11a.

•Fl. foss. houill. Conimentry, vol. i, p. 289, pi. xxxiv, tigs. 1, 1'.

6 Coal Flora, vol. 1, 1880, p. 315.
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a number of specimens identified by Professor Lesquereux, among whicli

Nos. 9389, 9391, and 9392 are of special interest, since they appear to

represent the form separated as Aplilebia German Zeill.

The specimens from Missouri show considerable variation in the form

of the frond, though the general outline seems to be lanceolate or oval.

The incomplete example illustrated in PI. XLVI is, however, somewhat

remarkable on account of its size and the rather broadly oval or slightly

obovate form. The analogies of its lower divisions render it hardly jjroba-

ble that the apex extended more than 10 or 12 cm. beyond the present line of

fracture. The principal lateral divisions in this robust specimen are hardly

so slender or so contracted at the base as in some of the other fragments or

in the fine examples illustrated by Zeiller. A well-preserved and nearly

complete specimen, oblong or oblong-lanceolate, loaned by Dr. Britts, of

Clinton, Missouri, shows the divisions very similar to those in the Com-

mentry specimens.

There is, perhaps, room for doubt as to the relation of the specimens

which I have referred to Aphlebia Germari and the fragment from the same

region described and illustrated by Lesquereux^ as Rhacophyllum hirsutum.

The figure in the Coal Flora, the origiiaal of which I have not seen, appears

to illustrate a much rougher plant, with rather more elongated, sfender,

and more distant branches, provided rather sparsely tlu'oughout with short

bristles or hairs. It may be noted, however, that portions of some of

the specimens, including a part of the lacinese of the example shown

in PL XLVI, are sparsely bordered with small, short, spiciile-like hairs,

which, though not so regular nor so long as those figured in the Coal Flora,

are apparently of the same character as those seen in certain specimens from

Rhode Island referred by Lesquereux to Bhacophyllwn hirsutum. Never-

theless, the latter si^ecimens are considerably more slender, while Professor

Lesquereux's identification of our specimens with B. Lactuca shows that he

considered them distinct from R. hirsutum (Lx.) Schimp.

The specimens referred above to Aphlebia Germari Zeill. differ from the

A. crispa by the less conspicuously fibrous texture, the less flexuous divisions,

and the more diffused lacinese.

Localities.—Pitcher's coal mine, U. S. Nat. Mus., 5544, 5546; Henry
County, Missouri, U. S. Nat. Mus., 5545.

' Coal Flora, Atlas, pi. Ivii, fig. 2 ; text, vol. 1, p. 318.
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Aphlebia hirsuta (Lx.)

1854. Pachyphyllum hirsutum Lesquereux, Bost. Jour. N. H., voL vi, 4, p. 421.

1858. Pachyphyllum hirsutum Lesquereux, in Rogers: GeoL Pennsylvania, voL ii,

p. 863, pi. viii, fig. 3.

1869. Rhacophylhim hirsutum. (Lx.) Schimper, Traite, vol. i, p. 687.

1879. Rhacophylhim hirsutum (Lx.) ScLimp., Lesquereux, Coal Flora, Atlas, pi. Ivii,

fig. 2; text, vol. i, (1880), p. 318.

1889. Rhacophyllum hirsutum (Lx.) Schimp., Lesley, Diet. Foss. Pennsylvania, vol. ii,

p. 871, text fig.

Among the collections from Missouri novr in tlie National Museum or

the Geological Survej^, 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 illusfrated in fig. 2, pi. Ivii, of the Coal

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 origmal type figured^ from a high coal in the southern

antlii-acite 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 bristles 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 Aphlehia.

Pachyphyllum affine Lx.,^ inscribed by Lesquereux^ in the synonymy of

Bhacliophyllimi hirsutum, appears by its more slender falcate, acute lobules,

traversed by a distinct central strand, to be more harmoniously referable to

the Pachyphyllum fimhriatum. of the same author.*

Locality.—Henry Coimty, Missouri, U. S. Nat. Mus., 5520.

Aphlebia cf. filicifoemis (Gutb.) Sterzel.

Many paleobotanists, including Greinitz,^ Schimper,® Lesquereux,'' and

Kidston,* have agreed in referring the specimens published by Gutbier as

1 Geol. Pennsylvania, vol. ii, 1858, p. 863, pi. viii, fig. 3.

^Geol. Pennsylvania, vol. ii, pi. viii, fig. 1.

3 Coal Flora, vol. i, p. 818.

•• Geol. Pennsylvania, vol. ii, pi. viii, fig. 2.

sVerst. Steinkohlenform. Sachsen, 1855, p. 19, pi. xxv, figs. 11-14.

"Traitd pal. v.%., vol. i, 1869, p. 685.

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

«Fo.ss. Flora Radstock Series : Trans. Roy. Soc. Edinb., vol. xxxiii, 1887, p. 388.
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Fucoides filiciformis^ and by PvesP as lihodea Gtithieriana to the same species,

for the designation of which Geinitz, while including several other forms,

employed the name given by Presl. To the writer it seems highly improb-

able that all, even among the figm-es given by Giitbier, Geinitz, or Schimper

under these two names, really represent but a single species. Certainly the

differences between figs. 6 and 7 on pi. i of Gutbier's "Abdriicke," on the

one haiid, and fig. 14, or even fig. 13, on pi. xxv of the " Versteinerungen," on

the other, are very striking if not specific. Accordingly, it has seemed best

to treat the illustrations included under the specific designation filiciformis

Gutb. or G'ldhieriana Presl as belonging to a group with which I have com-

pared the American specimens in hand. The latter agree most closely with

the fig. 13 of the "Abdriicke," though not so scaly along the axis, or figs.

11 and 12 in the "Versteinerungen."'

Lesquereux* recognized fig. 14 (Fucoides crenatus Gutb.) in the

"Abdrucke," and fig. 13 in the "Vei-steinerungen," as representatives of a

variety " Guthieriammi," between which and the normal Bhacophylhmi filicl-

forme there were no intermediate forms. Many of the specimens in the

Lacoe collection identified by him as the latter species or its variety Gut-

hierianmn are closeh', perhaps inseparably, related to others in Bliacopliyllum

Clarkii (Lx.) Schimp., although the latter should have the distal portions of

its broadly connate divisions greatly thickened and fleshy. No doubt,

however, the latter species has much in common with the comprehensive

Ehacoph-t/llum fillciforme. Specimen No. 9548 of the Lacoe collection, which

bears the label ^'Bhacophyllimi Gutbierianum Gein.," I am disposed to include

with the other examples from Hem-y Covmty. It seems less improbable

that the appellation was simply the temporary, perhaps inadvertent, emplo}^-

meut by Lesquereux of the name used by Geinitz, who is cited as the

authority, rather than that it resulted from the omission of the specific term,

the intention having been to label the specimen as the variety.

Localities.—Hobbs's mine, U. S. Nat. Mus., 5577; Owen's mine, U. S.

Nat. Mus., 5578, 5580-5582; Pitcher's mine, U. S. Nat. Mus., 5579, 5580.

'Abclrucke u.Versteinerungen d. ZwickauerSchwarzkolilengeberges, 183.5, p. 11, pi. i, figs. 3, 6, 7, 8 13.

-Sternberg, A'ersuch einer Flora d. Vorwelt, vol. ii, fasc. 7-8, 1838, p. 111.
' Figs. 5 and i, pi. xlviii, of the Atlas to Schimper's Traite,

'CoalFlora, vol. i,p.316.
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Aphlebia subgoldenbergii n. sp.

PI. XLVII, Fig. 7.

1897. Aphlebia sp., D. White, Ball. Geol. Soc. Aiuer., vol. viii, p. 297.

Frond pinnate, lanceolate (?) or linear-lanceolate (?), membranaceous,

racliis broad, rigid, densely but unevenly and finely striate, and bordered

by a decurrent lamina; lateral divisions oblique, alternate or suboppositt,

lanceolate or linear-lanceolate, acute (1) at the apex, somewhat constricted

at the strongly decurrent base, pinnatifid; lobules or ultimate diviisions A^ery

oblique, alternate, lanceolate, obtuse, more or less distinctly 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 distinctly dilated in the middle portion, sometimes in the upper part

also, and curving in and decurring near the base 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 before

joining the main rachis.

The specimen. No. 9599 of the Lacoe collection, on which I have

ventured to found this species came from the vicinity of Clinton, Henry

County, Missouri, and was identified by Professor Lesquereux as Bhaco-

phyllum memhranaceum 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

pinnse, 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 flabellate.

The salient features of our specimen, Fig. 7, PL XLVII, are the

general form of the frond and arrangement of the pinnae, very similar to

those illustrated by Schimper - from the type of Bhacophyllum Goldenbergii

1 Coal Flora, vol. i,
i). 312, pi. Ivili, figs. 1, 2. -TraiW, pi. slvi, fig. 2, vol. i, p. i
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Weiss, from Saarbruck, and especially to those so aclmirablv delineated by
Kidston from the specimen from the Radstock coal field.^ In fact, so far

does the specimen from Missouri agree with the example from Pucklechurch

that the differences ranj almost be accoimted for as coming within the mod-

ifications of different portions of the same plant or as individual variation.

The American, like the British, specimen is membranaceous; the lateral

pinnfe are similar in form and position, connate and very decurrent; the

lobules oblique, alternate, connate, decurrent, each being traversed by a

single distinct nerve; the midribs of the pinnae, too, are curved near the

base and pass down a long distance before joining the main rachis. It is

probable, also, that the lower lobules may become bifid. But our fragment,

which seems to correspond in size, position, and development with the

specimens both from the Radstock field and from Saarbruck, differs, as will

be seen from the illustrations, from that figured by Kidston by the much
broader dilated nerves and midribs of the lateral pinnae, the obtuse lobules,

which are considerably larger and recurved, while none of them are yet

bifid, and the more narrowly acute sinuses at the bases of the pinnse.

Nevertheless, the difi^erences between the British and the American plants

are of such ixiinor rank and importance as to seem to justify at most no

greater distinction than a varietal separation, if any.

On the other hand, the points of difference between the fragment from

Missouri and that from Saai'bruck, to which Weiss gave the name of Bha-

cophyllum GoIdenbergU, are obvious frofn a comparison of the figure given

by Schimper. The latter has not even the appearance of being membra-

naceous, and is not so described. In the American specimen the pinnae are

broader and much more constricted, relatively, at the base, the lobes not so

erect and straight, not narrowly slender and tapering and acute. Schimper

does not describe the nervation, and the figure seems to indicate a thick

and rather coriaceous lamina in which either the nervation is not very clear

or it is diftuse.

Notwithstanding, therefore, the high degree of variation known to exist

in the species of AjMebia, even in different portions of the same individual,

it has not seemed to me to be proper to record our specimen in the same

species with that from Saarbruck. I have, accordingly, ventured to assign

1 Foss. Fl. Eadstock Series, pi. xxvii, fig. 2, p. 388.
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to it 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 suhgoldenbergii and A. membranacea,

the only species with which it might be compared, has already been noted.

Locality.—Clinton, Henry County, Missouri, No. 9599 of the Lacoe

collection, U. S. Nat. Mus.

Afhlebia membranacea (Ls.).

1S71I. RliiicuphyUum viemhranaceum Lesquereux, Coal Flora, Atlas, p. 10, pi. Iviii, figs.

1,2; 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 Coal

Flora show an extremely delicate, transparent lamina, traversed 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 RhacopliyUum tnmcatum

from the Upper Devonian of the Susquehanna Narrows, above Pittston,

Pennsylvania.

Aphlebia membranacea is easily distinguished by its extremely delicate

texture and relatively slender nerves from all tlie associated species except

A. subgoldenbergii, which is much more Sphenopteroid, the lobules being

regularly pinnate and recurved and the nerves comparatively stronger.

Localities.—Henry County, Missom-i, Nos. 9465 and 9466 of the Lacoe

collection, U. S. Nat. Mus.; Pitcher's coal mine, U. S. Nat. Mus., 5583.

Aphlebia sp.

PI. XLV, Fig. 1.

One among the fragments of Aplilebia from Missouri deserves special

mention. This specimen, a rather unsatisfactory photograph of which is

seen in Fig. 1, PI. XLV, comprises a segment of a rather coarsely and

' Coal Flora, vol. i, p. 313. -Nos. 9465 and 9466 of the Lacoe collection. IT. S. Nat. Mns.
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irregularly striated stein nearly 10 cm. in lengtli and about 2.5 cm. in width,

to the upper part of which are apparently attached a well-developed pinna

and one, or perhaps several, smaller pinnte comparable to A. Germari or A.

filiciformis. But what is remarkable in the specimen is the circumstance

that the large fragment of rachis is somewhat densely clothed with large

leaflike scales. The latter are rathei- thin, not rigid, 7 to 11 mm. or more

in lengtli, 3 to 5 or . G mm. in width, ovate or oblong-ovate, somewhat

variable in form, constricted to a narrow attachment at the base, obtuse

at the top, inclined upward, and dorsally convex. The ventral surface of

these foliaceous scales is marked, when viewed with a rather strong lens, by

fine strise apparently consisting of rows of very small, oblong, imbricated,

scalelike cells, but no distinct traces of nervation are seen. This striation

is more distinct in the scales than in the larger lamina of the ApMebia. The

attachment of the scales is not clear. It is perhaps crescentic, or possibly

even oval. No evidence of either a fleshy composition or a flaccid nature is

apparent.

The specimen seems, on the whole, to represent a segment of a large

rachis, perhaps belonging to one of the scabrous Pecopterids, which is rather

closely covered with very large, ovate or oval, semi-membranaceous scales,

among which several pinnae of ApMebia seem to have their attachment.

The nature of these large scales may be the same as that of the chaff"y

scales seen in the segment of a smaller rachis on the same slab, just above

the specimen described. The smaller rachis is like that seen in direct con-

nection with the pinnae of Pecopteris Jenneyi.

Locality.—Pitcher's coal bank, U. S. Nat. Mus., 5727, ()041.

MECtALOPTERIDEvE.
Alethopteris Sternberg, 1S26.

Versuch, vol. i, teut., p. xxi.

Alethopteris ambigua Lx.

PL XXXVII, Figs. 3, 4; PI. XLI, Fig 9.

1879. Alethopteris ambigua Lesquereux, Coal Flora, Atlas, p. 6, pi. xxxi, figs. 1. la,

(nou 2, 3); text, vol. i (1880), p. 182.

Fronds tripinnate; primary pinnse rather delicate, lanceolate, acute;

rachis rather slender, distinctly striate, slightly flexuous; secondary pinnse

MON XXXVII 8
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alternate or subopposite, open, linear-lanceolate, somewhat contracted at the

base, close or sHghtly overlapping, provided with tertiary pinnse below, pin-

natifid near the apex; ultimate pinnae 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 cm. or more in

length, .5 to 3 cm. in width, becoming connate 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, 3 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 often 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 obscure on the upper surface, more distinct

beneath, originating from botla 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 iiiargin, where they number about

30 to the ceiitimeter.

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, pi. xxxi, of the Coal Flora. As there shown, the

irregular character of the open, parallel-sided connate pinnules, with the

verv distant nerves springing from the disproportionatel}' thick midribs, is

well brouglit out.

As remarked in the original description, the nerves of the thick pinnules

sometimes appear more numerous than they really are. Frequently the

flattened border is not distinct, though it often is so developed as 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 below. The midrib, which is

hardly deciirrent, is strongly depressed above, broad, and conspicuously
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striate below, passing, stroug, to near the apex of the pinnule, where it

abruptly terminates. The nerves, more of which spring from the rachis

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 are simple, and all of them are nearly straight for the

greater portion of their 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 lowest ones on the pinna sometimes slightl}'

narrowed at the base, but always connected by a narrow lamina. Usually

they are near together but not touching, the distance between them being

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

When first studying this species I was impressed by the differences in

the pinnules, midribs, and nervation between figs. 2 and 3 (3a), of pi.

xxxi 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-

ditions somewhat contradictory to the relations usually existing between the

mature and immature specimens. On subsequent examination of the types

of figs. 2 and 3, one of them loaned by Dr. Britts, the others having passed

with the Lacoe collection into the National Museiim, I found that in the

division of the pinna?, in the development of the pinnules, and in nervation

these types were Pecopterid—the specimens belonging in fact to Pecopteris.

The nervils of the latter, all of which spring from the midrib, are ^'erv

oblique at their origin, close and ai-ching obliquely to the border, all of

them forking once, the uppei' division forking again before reaching tlie

border, where they are fully as much closer than those of the real Aldliop-

teris amhigua as they appear in a comparison of figs, la and Set of the plate

in the Coal Flora. The midribs of fig. 3 of this plate are found to have

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

abruptness of termination.

There are, however, in the collections a number of specimens showing

the pinnatifid division of the true species, and these, as is seen in Fig. 3,

PL XXXVII, or Fig. 9, PL XLI, present the same distinctive characters
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as the mature pinua?. The nerves are mostly simple, never forking- more

than once, nearly straight, and very open and distant, the midrib thick, and

the pinnules very irregular, all trie diagnostic features being those charac-

teristic of the ordinary jnnnse. On the back of the rock containing the

original of the figure of AJathopteris Serlii Brongn., fig. 2, pi. xxix, of the

Coal Flora, there is a fine specimen of Alethopteris ambigua, so labeled by

Professor Lesquereux, containing the upper segment, about 18 cm. in

length, of a primary pinna of the true form. Here we have the long

pinujB, like those on the left of the type of fig. 1, pi. xxxi, of the Coal

Flora, succeeded in passing upward by pinnae of the character of our Fig.

3, PI. XXXVII, while at the top we have the long, slightly pinnatifid and

crenulate pinnules, like those in the lower right-hand pinnse of the figure

in the Coal Flora.

x4.nother 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 flexuous, and giving off alternating

compound pinnae at intervals of 3-8 cm. on each side, some of these second-

ary pinnse beii:ig shown in their entire length. The whole segment comes

apparently from some distance below the apex of a primary pinna. Unfor-

tunately the specimen is somewhat shriveled throughout most of its extent.

That the ultimate pinnae 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 cm. or more

in length and less than 25 mm. in width.

One fragment which seems inseparable from this species presents in

the appearance of its flattened border, as well as by its ensemble of char-

acters, a striking resemblance to the figure of Alethopteris Gibsoni Lx. given

in fig-. 6, pi. xxviii, of the Coal Flora, and I am not at present sure that the

latter does not represent a specimen belonging more properly to our species.

Alethopteris ambigua is easily distinguishable, by the characters recited

above, ivom. Alethopteris aquilina, which is, with the exception oi Alethopteris

Gibsoni, probably the nearest related species of Alethopteris, and the only

one with which it is likely to be confused.

Localities.—Common at Owen's coal bank, U. S. Nat. Mus., 3590,

5490; rare at Gilkerson's Ford, U. S. Nat. Mus., 3592, 5488; Deepwater,

U. S. Nat. Mus., 3591, 3593; Pitcher's coal bank, U. S. Nat. Mus., 3634.
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Albthopteuis Serlii (Bron^ii.) (loepp.

PI. XXXVII, Eig. 1.

1804. Parkinson, Organic Remains, vol. 1, pi. iv, fig. 6.

1828. Pecopteris Serlii Broiiguiart, Prodrome, p. 57 [nomen nudum).

1S32 or 1833. Pecopteris Serlii Brongniarfc, Hist. veg. fbss., p. 292, pi. Ixxxv.

1837. Pecopteris Serlii Broiigu., Liudley and Huttoii, Fossil Flora, vol. iii, pi. ccii.

ISiO. Pecopteris Serlii Brougu., Jackson, Kept. Geol. Agricnit. Rliode Island. 1839,

p. 288, pi. iii, fig. 6.

1876. Pecopteris Serlii Brongn., Heer, FI. Foss. Helv., p. 32, pi. xii, fig. 8.

1836. Alethopteris Serlii ( Brongn.) Goeppert, Sy.steina Fil. Foss., p. 301, pi. xsi, figs. 6, 7.

1840. Alethopteris Serlii (Brongn.) Goepp., Tescbemacher, Jour. Bost. Soc. X. H., vol. v,

p. 380, pi. XXXV, fig. aa.

1860. Alethopteris Serlii (Brongn.) Goepp., F. A. Roemer, Beitr. z. Kenntn. n-w. Harz-

geb., p. 32, pi. viii, fig. 9.

1861. Alethopteris Serlii (Brongn.) Goepp., Lesqnerenx, 4th Rept. Geol. Surv. Ken-

tucky, Atlas, pi. i, fig. 3 (plate not published).

1869. Alethopteris Serlii (Brongn.) Goepp., von Eoehl, Foss. Fl. Steinkobleiif. West-

pbaleus, p. 76, pi. x, figs. 8, 96.

1869. Alethopteris Serlii (Brongn.) Goepp., Scbiinper, Traite, vol. i, p. 555.

1876. Alethopteris Serlii (Brongn.) Goepp., Ferd. Roemer, Letbaea. Geogn., Pal., Atlas,

pi. Iii, figs. 2a, 2b; text (1880), p. 181.

1878, Alethopteris Serlii (Brongn.) Goepp., Zeiller, Veg. foss. terr. houill. Fr., Atlas,

pl. clxiii, figs. 1, 2; text (1879), p. 75.

1879, Alethopteris Serlii (Brongn.) Goepp., Lesqnerenx, Coal Flora, Atlas, p. 6, pl.

xxis, figs. 1-5; text, vol. i (1880), p. 176.

1881. Alethopteris Serlii (Brongn.) Goepp., Weiss, Ans d. Fl. d. Steinkohl., p. 15, pl. xvi,

. fig. 97.

1883. Alethopteris Serlii (Brongn.) Goepp., Renault, Conrs. bot. foss., vol. iii, p. 157,

pl. xxvii, fig. 7.

1883. Alethopteris Serlii (Brongn.) Goepp., Lesquei-eux, 13th Rept. Geol. Snrv. Indi-

ana, pl. xii, fig. 2.

1886. Alethopteris Serlii (Brongn.) Goepp., Zeiller. FI. foss. bouill. Valenciennes, Atlas,

pl. xxxvi, figs. 1, 2; pl. xxxvii, figs. 1, la, 2; text (1888), p. 234.

1888. Alethopteris Serlii (Brongn.) Goepp., Toula, Die Steinkobleu, p. 189, pl. 1, figs.

31,32.

1889. Alethopteris Serlii (Brongii.) Goepj)., Lesley, Diet. Foss. Pennsylvania, vol. i,

p. 14, text figs.

1899. Alethopteris Serlii (Brongn.) Goepp., D. White, 19th Ann. Rept. U. S. Geol.

Surv., pt. 3, p. 499.

1848. Alethopteris Hannonica Sauveur, Veg. foss. terr. bouill. Belg., pl. xxxviii.

1854. Alethopteris Sternhergii (Goepp.) Ettingsbausen, Steink.-fi. Radnitz, pl. 42, p.

xviii, fig. 4.

1865. Pteris Serlii (Brongn.) Ettingsbausen, Farnkriiuter d. Jetzw., p. 109.

1879. Alethopteris lonchitica (Schloth) Brongn., Schimper, in Zittel: Handb. Pal.,

vol. ii, p. 118, fig. 93, 1, 16.
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The g-eneval phase of the Henry County, Missonri, specimens of

Alethopteris Serlii (Brongn.) Goepp., is ah-eady famihar to paleontologists

through figs. 2 and 4 given by Lesquereux on pi. xxix of the Coal

Fh:)ra. Of tlie nian\' fragments in tlie recent collections one, probably

belonging to a jjrimary pinna, shows a segment of a rachis 11 mm. wide,

slightly flexuous, with a moderately thick striated covering of coaly matter,

revealing, where the carbonaceous residue is removed, distinct impressions

of spines or spinous scales of considerable size passing from the back of the

racliis into tlie matrix. The midrib is irregularly striate in the larger pin-

nules. The lower pinna- are pinnatifid, even developing as tertiary pinnae,

all of the broad, blunt-pointed form referred to above and common in our

lower coals of both the anthracite and the bituminous series.

Alethopteris Skrlii var. jiissouriensis n. var.

PI. XXXVII, Fig. 2; PI. XLII, 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 distinct

from any form I have yet met in the literature or in other collections.

'I'lie normal form occurs more commonly in a fine-grained reddish-

gray shale from Owen's coal bank; and the specimens figured by 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-

arv (?) pinnae strewn about on the shales, somewhat overlapping when

parallel, and clothed generally for their entire length with long simple,

rather distant })innules averaging 2 nun. apart, though frequently exceeding

4 mm., alwa}'s joined at an acute angle by the decun-ent 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 Steriiber(/ii Goepp., on pi. xviii of the Flora of
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Radnitz. A striking- feature is the rarity of small pinnate pinupe of the pro-

portions connnou in ^1. Serlii, but very few of sucli small size being- seen,

though the collection contains three large slabs representing- segments of

primary (1) pinna^ with rachises as wide as IG nun., provided on both sides

with these slender secondary pinna? bearing pinnules comparable in dimen-

sions to the figure to which reference has just been made, or to those

replacing the pinnatifid divisions at the tips of pinnffi 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 cm. in length and

measuring 5 to 7 mm. in width, the borders are folded in under, causing

the pinnules to appear to taper to an acute point. Several examples from

Missouri labeled Alethopteris loi/cJiitica I have found, by removing the matrix

from the border, to belong to the form in question, and these cases, in fact,

comprise the only specimens from this region that I can find in any collection

to have been referred to the latter species.

As in other species of Alethopteris, 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, moderately

straight, to the border In the 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 of the plant, as seen in Fig. 5, PL XLII, is much like

the illustration of A. Serlii, given by Zeiller in tig. 1, pi. xxxvii, of the

Valenciennes flora.

The varietal distinction of this Missouri form, which 1 have thought

might be of stratigraphic utility, must be reg-ai'ded as tentative, the question

of its survival or elimination depending on the results of further study of

material from other portions of the American Carboniferous. However, the

phase should at least be illustrated in our American literature.

The diagnosis of the variety missouriensis is as follows:

Fronds tripinuate, quadripinuatifid or quadripinnate near the base, very long,

spreading; main rachis reaching a width of 45 mm. or more, both it and its divisions

rather coarsely striate, and thinly set. esi)ecially on the dorsal surface, with very dis-

tinct short spines or spi)ious scales; ]irimary piiin;e very long, open, linear-lanceolate.
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somewhat contracted at the base; secoudary pinniB open, alternate, suboijposite or

opposite, oblique above, somewhat reflexed below, simple except near the base of the

largest x^rimary pinnffi, straight or slightly tiexuous, sometimes slightly decurrent, 3-6

cm. distant on the same side, more or less overlapping, linear-lanceolate, or oblong-lance-

olate, rather acute, averaging about 2 cm. in length and 4.5-9 cm. 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, distinctly finely striate; pinnules normally open, nearly at right angles to

the rachis, more or less distant, rarely touching, linear-lanceolate, generally broadest

in the middle, obtusely acute at the apex, decurrent along the rachis with an acute

sinus, and always distinctly 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; uervils quite coarse, salient, sometimes dis-

tinctly striate under the lens, springing at a generally wide angle from a line in the

center of the groove on the dorsal surface of the pinnule and curving rapidly, often

passing nearly straight from the midrib and extending, almost directly i^arallel and

rather close, to the border, which they meet at a right angle, forking generally once

close to the point of origin, the upper branch usually forking again, though often

remaining simple, and numbering 28 to 42 per centimeter at the margin.

Localities.—Normal form at Owen's coal bank, M-wa. Reg. 3596; Henry

Comity, Missom-i, U. S. Nat. Mus., 5486. The variety is from Owen's coal

bank, kus. Reg. 3594, 5473, 54S7.

GALLIPTERIDIUM Weiss, 1870.

Zeitschr. d. deutsch. geol. Gesell., vol. xxii, pp. 858, 876; Lesquereux, Goal Flora,

vol. i, 1880, p. 164.

GALLIPTERIDIUM MEMBRANACEUM Lx.

PI. XXXVIII, Figs. 1-5.

1879. CallipferidiKm meinbranaceum Lesquereux, Goal Flora, Atlas, p. 6, pi. xxvii, figs.

5, 5«, (uon 6, 8); text, vol. i (1880), p. 172 (pars).

Frond tripinnate, rather lax, Alethopteroid ; secondary pinna^ linear-

lanceolate or oval, acute or acuminate, alternate, open, reflexed below, a

little distant; secondarj^ rachis strong, broad, rather coarsely striate, the

rachises of the tertiary pinnae originating from a little within the border on

the ventral surface ; tertiary or ultimate pinnte alternate, open, at a right

angle to the rachis, or reflexed below, a little distant, not decurrent, linear

or linear-lanceolate, hardly 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 pinnae, obtuse in the smaller ; ultimate rachis fairly strong,

irregularly striate, rounded on the back, shallowl)'- canaliculate on the

upper surface, on which the pinnules are attached a little within the border

;

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 curving 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 slightly

upward, the base cut to the rachis and even constricted, both above and

below, to a narrow attachment at the base of the pinnae ; lamina thin,

dull, often preserved brownish, somewhat depressed over the midrib, arched

slightly backward, sometimes to a considerable extent, at the margin;

nervation generally rather distinct; midrib of moderate strength, depressed

above, rounded below, only slightly, if at all, decurrent, usually originating

at a very open angle to the rachis and passing, strong, two-thirds or more

of the way up the pinnule; nervils thin, jjarallel, 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 branches forking again in

the larger pinnules and arching but little in passing to the margin, which they

reach quite obliquely, the lower nervils springing directly from the rachis.

The pinnules of this species, first described 'from Henry Count}^, are

somewhat polymorphous, those on the same pinna often showing a consid-

erable degree of irregularity. An illustration of this feature is seen in

Fig. 4, PI. XXXVIII, a photograph of the original of Professor Lesque-

reux's fig. 5, pi. 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, both labeled Gallip-

teridium membranaceum by the author of the species, of whose private col-

lection they formerly were a part. So far as I have observed, the specimens

are perhaps no oftener preserved brown or translucent than are the frag-

ments, when somewhat macerated, of Pecopteris cUntoni Lx. Even P. vestita

and P. pseudovestita are frequently macerated so as to present a similar

brown and membranaceous appearance, thougli some traces of the villosity

are usually present.
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I very much regret being obliged to separate frora Callipteridmm inem-

branaceum one of the originals used by Professor Lesquereux in the descrip-

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 pi. xxvii, in

the Coal Flora, shows clearly that we have to do with a Pecopteris, while a

comparison of its details shows it to be referable to P. clintoni as figured in

pi. xlii, fig. 3, of the atlas to the above-named work, although the nervation

is rathei' 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 latter species being equally well marked in

portions of the original in question. The nervation, too, is plainly that

of P. clintoni, seemingly, so far as concerns any rachial nerves, in contradic-

tion to the published detail. The reference of this specimen to P. clintoni

will not seem surprising after a comparison of fig. 6, on pi. xxvii, with fig.

4, on pi. 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 C. membranacewn and

in the same collection, are also to be placed with P. clintoni Lx.

The type of the restricted Callipteridium membranaceum is that illus-

trated in Lesquereux's fig. 2, a detail of which is shown on our Fig. 4a.,

PL XX.XV1II. The same characters, including those of the nervation, are

seen in No. 3192, referred by that author to this species, except that the

nervation is a little more open, being similar in this respect to that seen in

Fig. 3, PI. XXXVIII, the enlarged detail of which is shown in Fig. 3a.

The specimens from Pitcher's coal bank, seen in Figs. 1 and 2,

PI. XXXVIII, are doubtfully referable to this species. Their narrow, dis-

tant, obtuse pinnules suggest Callipteridium incequale or C. grandini, to both

of which our form is related, although the pinnules difi"er from both by the

more acute points and the more complete separation at the base. The dis-

tant 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 Henry County, Missouri, without

.precise locality, Lacoe collection, U. S. Nat. Mus., 3182, 3187; doubtful

specimens from Pitcher's coal bank, U. S. Nat. Mus., 6591, 5603, 5604,

5625, 5691, 5807: typical fragments from Deepwater, U. S. Nat. Mus., 5592,

58101
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CALLIPTBRIDIITM INiEQITALE Lx.

PI. XXXIX. Fig. -i: PI. LXI, Fig. If?; PL LXII, Fig. fl.

1879. GalliiHeridium iiucquale Lesquereux, Coal Flora, Atlas, pi. xxxiii. figs. 2-.5
;
text

(1880), vol. i, p. KiS.

A few fragments seem to agree in all i-es})ects with the corresponding

portions of the species from Cannelton, Pennsylvania, described and illus-

ti-ated hj Professor Lesquereux in the Coal Flora as CaUipteridium hmquale.

In size, form, nervation, and arrangement of the pinnules, which have a

tendency to opposition on the rachis, some of the specimens are close to

fig. 2, of pi. xxxiii, in the above-named work.

Locality.—Gilkerson's Ford, U. S. Nat. Mus., 5483.

Gallipteeidium cf. Mansfieldi Lx.

The specimens which I compare with this species, known only from

Pennsylvania,^ are far from typical. My reason for the pro^'isioual reference

is their agreement with certain specimens found to have been 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 I am unable to

separate from a compact dilated obtuse form of AJetliopteris Serlii Brongn.

The nerves are rather straig'ht and open for C. Mansfieldi, while the midrib

is slender for A. Serlii.

Locality.—Deepwater, U. S. Nat. Mus., 5484.

Callipteridium Sullivantii (Lx.) Weiss.

PI. XXXIX, Figs. 1-3: PI. XLI, Figs. 1-3.

1854. CaUipteris Sullivantii Lesquereux. Best. Jouru. X. H., vol. vi. no. 4, ji. 423.

1858. CaUipteris Sullivantii Lesquereux, Geol. Pennsylvania, vol. ii, p. 866, pi. v,

fig. 13.

1881. GalUpteris Sullivantii Lx., C. A. White, Eept. Geol. Surv. Indiana, ISSO, p. 153,

pi. ix, fig. 4.

1881. CaUipteris Sullivantii Lx., Calvin, Pop. Sci. Missouri, vol. xviii, p. 619, iig. 1.

1883. CaUipteris Sullivantii Lx., Chamberlain, Geol. Wisconsin, vol. i, p. 216, Iig. 67c.

1889. CaUipteris Sullivanti Lx., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 108, text fig.

1891. CaUipteris Sidlirantii Lx., Le Conte, Elements Geol., p. 363, fig. 472.

1869. Aletlwpteris Sullivanti (Lx.) Schiniper, Traite, vol. i, p. 561.

' Les(iuereus, Coal Flora, vol. i, p. 166, pi. xxvii, figs. 1, 2.
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1870. CaMpteridimn SiiUivantl (Lx.) Weiss, Zeitschr. d. deutsch. geol. Gesell., vol.

xxii, p. S7C, pi. xxi, figs. 1-3.

1880. Callipteridium Sullivantii (Lx.) Weiss, Lesquereux, Coal Flora, vol. i, p. 1(;4.

1883. GalUpteridmm SnUivantii (Lx.) Weiss, Lesquereux, 13th Rept. Geol. Surv.

ludiaua, p. 210, pi. xii, fig. 1.

1889. CaUipteridiiim Sullivanti (Lx.) Weiss, Miller, N. Amer. Geol. Pal., p. Ill, fig. 22.

1889. GaUipteridium Sullivanti (Lx.) Weiss, Lesley, Diet. Foss. Pennsylvania, vol.

1, p. 107, text fig.

1899. GaUipteridium Sullivantii (Lx.) Weiss, 1). Wliite, 19tb Ann. Rept. U. S. Geol.

Surv., pt. 3, p. 501.

In the specimens that I have seen of this peculiar species the pinnules

are generally rather less narrow, proportionately, near the base than in

those figured in the early Pennsylvania and Illinois geological reports. The

rachises and the midribs of the full-sized pinnules are both finely striated,

the midi-ibs being 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 pimiules at the base of pinnpe of all orders are

contracted at the base so as to bear considerable resemblance to Neuropteris

in form as well as in nervation, thus conforming apparently to the requisite

characters of the genus Neurodontopteris of Potonie.^ This similarity of the

two genera, seen in Figs. 1, 2, PI. XLI, is still more marked in the specimen

shown in Fig. 1, PL XXXIX, and in the Callipteridium neuropteroides Lx.,

illustrated in fig. 3, pi. xxvii, of the Coal Flora.

Our species exhibits, in habit and superficial appearance, a great simi-

larity to the JDanmtes Emersoni Lx., the apparently Marattiaceous fruiting

of which seems to be quite in conformity with the supposed relation of the

NeiiropteridecB to the Marattiacea.

The Odontopteroid aspect of CaUipteridium Sullivantii Lx., which led

Weiss, in his studies of Odontopteris, to associate it with the latter, is well

shown in a phase illustrated in PI. XLI, Fig. 1, of two pinnse, belonging

apparently to a secondary rachis, which are in outline especially suggestive

of Odontopteris genuina Gr 'Eury, or 0. ohtusiloha Naum. The reference of

the species by Weiss to CaUipteridium was made apparently on account

of the form and ner\'ation of the upper pinnse. It seems as a whole to be

Klora Rothliegenden v. Thiiriugeu, 1893, ji. 124.
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referable to the Neurodontopteris of Potoni^, which, as Sterzel remarks/ is

largely identical with the Mixoneura of Weiss. Without discussing the

relations of these two genera, it may be remarked that the genus CaUipte-

ridium as now employed seems to include two quite different groups.

C. SuUivanfii (Lx.) Weiss l^elongs to the Neurodontopteroid group, and is

probably entirely distinct from the later, Pecopteroid, group, some of the

representatives of which, including several fertile forms, are, in my opinion,

o-eneticallv bound to the closely resemblant forms of Pecopteris.

I have not seen an}^ rachial pinnules intermediate to the pinnae, such

as are characteristic of the genus according to Zeiller's definition, although

several fragments are present in which the pinnge 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, PI. XXXIX, and in Weiss's

"Studien iiber Odontopteris.""

Localities.—Owen's coal bank, U. S. Nat. Mus., 3587, 3589; Pitcher's

coal bank, U. S. Nat. Mus., 3588, 5660, 5674; Gilkerson's Ford, U. S. Nat.

Mus., 3598.

ODONTOPTEEIS Brongniart, 1822.

1822. Filicites sect. Odontopteris Brouguiart, Mem. mus. bist. uat., vol. viii, p. 234.

1826. Odontopteris Sternberg, Versuch, vol. i, tent., p. xxi.

1828. Odontopteris Brouguiart, Prodrome, p. 60.

1870. Odontopteris Weiss, Zeitschr. deutsch. geol. Gesell., vol. xxii, p. 859 (pars-).

1870. Mixoneura Weiss, Zeitschr. d. deutsch. geol. Gesell., vol. xxii, p. 864.

1870. Xenopteris Weiss, Zeitcher. d. deutsch. geol. Gessell., vol. xxii, p. 865.

Odontopteris! Bradleyi Ls.

PL XLII, Fig. 2.

1870. An Odontopteris Bradleyi Les(iuereux, Rejit. Geol. Surv. Illinois, vol. iv, p. 390,

pi. viii, fig. 1"?

1880. Odontopteris Brardleyi Lesijuereux, Coal Flora, vol. i, p. 140.

The specimen illustrated in Fig. 2, PI. XLII, is an interesting example

of the heteromorphous Neuropteroid or Odontopteroicl fragments at present

included among the American species of Odontopteris. As seen in the

fio-ure, we have a broad, somewhat lax, striated axis, on the left of which is a

1 Fl. Rotlil. Oppeuau; Mitth. Grossherzl. Badenscheu Geol. Landesaust., vol. lii, 2, 1895, p. 283.

=Zeitschr. d. deutsch. geol. Gesell., vol. xxii. 1870, p. 876, pi. xxi, ligs. 1-3.
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segment of Neuroptevoid limb, such as is not unconnnon in Neuropteris or

Odontopteris^ sublobate at the top and succeeded by several obtusely pointed

or obtuse, decun-ent, more or less ovate and obovate pinnules, extending up

to the lanceolate obtuse terminal. On the lower right are several ovate-

ti'iangular 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 fairly distinct, 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 from a little below the sinus on the upper side of the base of the

pinnule to the apex, supplies the nervils for the upper side of that pinnule.

Although this fragment appears undoubtedly to belong to the group

of heteromorphous species represented typically in Odontopiteris Wortheni

Lx., 0. stibcimeata Bunb., 0. cornuta Lx., 0. deformafa Lx., and 0. Bradleyi

Lx., its identity with any of them is questionable. The four of these

species first named and 0. affinis Lx. 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 0. Wortheni or 0. sidjcwneata Bunb. by the large basal lobe

and the terminal portions, the pinnules of these species are characteristically

obtuse, the upper ones being obovate-cuneate ; and in all examples except

a single individual (No. 384 of the Lacoe collection) from Mazon Creek,

Illinois, in the United States National Museum, identified by Professor

Lesquereux us 0. WortJieni, the nervation is coarser and much more distant

than in our si)ecimen.

Odordopteris Bradleyi Lx., with which the specimen is temporarily left,

is an ambiguous species which was first described 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 tlie fragment should l)e placed in Odontopteris

subcuneata Bunb. Specimen No. r25(> comes from St. Clairsville, Ohio,

and is probabh* one of those mentioned in the description given in Coal

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 distinctly hirsute, as is the condition of the

specimen from Missouri, though the fine, short, bristle-like hairs are deli-

cate and quite obscure, compressed upon the fleshy lamina- of the pinnules.

The strongly Neuropteroid characters present in some of the specimens

placed by Lesquereux in Odontopteris Wortheni, 0. subcuneata, and 0. affinis,

tog'ether 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 species

of Neuropteris, such as N. Sclieuchzeri Hoffm., N. deciinens 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 pinnje and pinnules of the

genus Neuropteris. This suspicion is fostered by the great difficulty in

some instances 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, Illinois, have a coarser,

more distant nervation than those from other regions placed in the same

species, just as Neuropteris decipiens or N. fascictdata from Mazon Creek

differs from the forms of N. SchetKhzeri hi other localities, seems to indicate

a certain coordination or agreement in nervation between the species from

the same localit)' placed in both genera. In many cases it would seem that

neither the nervation of the large basal segments or lobes, when the latter

are present, nor the presence of hairs affords a satisfactory criterion for a

generic distinction of the forms.

Locality.—Owen's coal bank, U. S. Nat. Mus., 5623.

NECTEOPTERIS Brougniartj lS2li.

Classification veg. foss., p. 33.

The definite systematic relationship of the Neuropterid group is still

not wholly established. Although within the last few years a number of

new species have been discovei'ed, and some interesting studies of the

structure of the petioles in certain members of the famih- have been made,
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the new evidence derived from the morphologic observations tends to con-

firm the intimate relations of the g-enus Neuropteris to Linopteris,^ Odontop-

teris, and CaUipteridmm, 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 cycads.

The opinion advanced by the late Director Stur, that Neuropteris may

belono- to the Cycadese, is briefly reviewed by Seward" in his admirable

volume on the Mesozoic Cycads, without admission of the evidence on either

side of the question as conclusive. It is true, as Seward points out, that

the specimen regarded by Kidston^ as a fertile fragment of Neuropteris hete-

rophylla Brongn. seems hardly to furnish all the characters for a satisfactory

conclusion. I have seen similar fruiting.fragments from the Coal Measures

of West Virginia with rediiced pinnules, probably of an Adiantitoid type,

still attached. On the other hand, the oblong intemeural pits with slightly

raised Ijorders, 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 Hysterites, or even, as Stur suggested, with the recent Phyllaclwra. If,

however, we accept Zeiller's identification of certain fertile pinnae in the

Commentry flora* as belonging with the sterile forms of Linopteris ScMtzei

(Roem.), the fruit of a typical species of Linopteris {Biciyopteris) bears a

strong superficial resemblance to that of Pecopteris polymorpha, i. e., to

Scolecopteris. Neuropteris and Linopteris are among the .most closely related

of the artificial genera in the Paleozoic flora, the anastomosis of the nerves

constituting the only distinction between the latter and the group repre-

sented by 'Neuropteris gigantea Stb.

In ray earlier discussion of the relations of Tceniopteris missouriensis I

urged the genetic relation of Neuropteris, Dictyopteris, Odontopteris, Callip-

teridium, and the pinnate Tseniopterids 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

' Diclyopteris Gutb.

-Cat. Mesozoic Foss. PI. Brit. Mus., pt. 2, 1895, p. 5.

^Traus. Roy. Soc. Edinb., vol. xxxiii, 1887, p. 150, pi. viii, fig. 7.

• Fl. foss. houill. Commentry, vol. i, 1888, p. 273, Atlas, pi. xxx, figs. G-10
;

pi. xxxi, figs. 2-5.

Bull. Geol Soc. Amer., vol. iv, 1893, pp. 119-132, pi. i.
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has been supposed. My studies, during- several years, of the floras of the

Devonian and older Carboniferous, particularly the fossil plants of the

Pottsville series,^ reveal so close a relationship and so great a proportion of

identical species at once in tlie latter series and in the "fern ledges" about

St. Jolm, New Bi-unswick, the only locality of supposed Devonian age at

which Megalopteris has been found, as to leave no room for doubt as to the

Carboniferous age of the St. John plant beds. On the other hand, repre-

sentatives of other characteristically Carboniferous genera so common in

the beds at St. John, such as Neuropteris, Alethopteris, Odontopteris, and

Pecopteris, which make the flora of that locality so unique and unparalleled

among the floras of other Devonian localities, have never been discovered

at any other Devonian locality. Typical forms of Megalopteris have been

collected at a number of points in the Potts\'ille series of the Appalachian

trough from Tennessee northward. The exceedingly strong affinity of some

of these with the St. John type is but an illusti'ation of the common char-

acter and intimate general relationship of the associated Pottsville flora

and that at St. John, a relationship so close as not only to render it certain

that the latter is Carboniferous in age, but also indicate that it may well be

late in the Lower Carboniferous, if not even coexistent with some of its

Pottsville representatives. Megalopteris, while possibly less ancient than

certain of the eai'ly Callipteridioid Neuropteris species, may, nevertheless, be

taken as an example of the archaic composite type of Neuro-Alethopteroid

fern life.

In connection with the subject of the genetic relationship of this group

it may be remarked that Potoni(i- has proposed to include the forms with

mixed characters of Neuropteris and Odontopteris—i. e., those forms in which

some Neuropteris pinnules are found on the same plant with a greater num-

ber of Odontopteris pinnules—in a distinct genus, Neurodontopteris, which is

largely identical with the Mixoneura of Weiss. Still more recently SterzeP

proposed the genus Neurocallipteris for those Neuropteroid species in which

the pinnules of the upper portions have the Callipteroid nervation predomi-

nating while the basal pinnules of the pinnse have the nervation of the true

Neuroj^teris.

' Equivalent in part to the Millstone grit.

- Flora d. Eothl. Thiiringen, 1893, p. 124.

3 Fl. Rotlil. Oppenau ; Mitth. Grossberz. Badiseheu Geol. Landesanst., vol. iii, 2, 1895, p. 283.

MON XXXVII f>



130 FLORA OF LOWER COAL MEASURES OF MISSODRL

Neuroptbris RARiNERVis Bunb.

1847. Neuropteris rarinervis Bunbury, (Juart. Jour. Geo!. Soc, vol. iii, p. 425, pi. xxii,

figs. 1, la^h.

1858. Neuropterls rarinervis Bunb., Lesquereux, Geol. Peuusylvania, vol. ii, p. 859.

1863. Neurofteris rarinervis Bunb., Dawson, Can. Nat., vol. viii, p. 443.

1SG6. Neuropteris rarinervis Bunb., Lesquereux, Rept. Geol. Surv. Illinois, vol. ii,

p. 428, pi. xxsiii, figs. 1-5; pi. xxxiv, figs. 1, la.

1869. Neuropteris rarinervis Bunb., Scbimper, Traite, vol. i, p. 440.

1870. Neuropteris rarinervis Bunb., Lesquereux, Rept. Geol. Surv. Illinois, vol. iv, 2,

p. 386, pi. viii, figs. 1-6.

1871. Xeuropteris rarinervis Bunb., Dawson, Rept. Geol. Struct. Min. Res. P. E. I.,

p. 44, pi. ii, fig. 19.

1879. Neii,ropteris rarinervis Bunb., Lesquereux, Coal Flora, Atlas, p. 6, pi. xv, figs.

2-5; text, vol. i (1880), p. 109.

1881. Neuropteris rarinervis Bunb., Lesquereux, Rept. Geol. Surv. Indiana, 1879-80,

p. 152, pi. X, figs. 1, 2, 3.

1886. Neuropteris rarinervis Bunb., Zeiller, Fl. foss, bouill. Valenciennes, Atlas, pi.

xlv, figs. 1, la, 2, 3, 4, 4«; text (1888), p. 268.

1893. Neuropteris rarinervis Bunb., D. White, Bull. LT. S. Geol. Surv., No. 98, p. 85

(pi. V, figs. 7, 6?).

1878. Neuropteris heteropliylla Brongn., Zeiller, Veg. foss. terr. houill.. Atlas, pi. clxiv,

fig. 2; text (1879), p. 49.

This species, several fragments of which have been found in the collec-

tions, may be easil}^ distinguished from Neuropteyis missovriensis Lx. 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

slightl)' sinuous margin, and generally dilated somewhat at the base. The

species is described at length in my report on the flora of the outlying coal

basins of Missouri.^ Neuropteris rarinervis Bunb. is possibly indistinguish-

able from Neuropteris coriacea Lx., with which the specimens in hand seem

to agree equally well.

Localities.—llohhs's coal bank, U. kS. Nat. Mus., 5475; Deepwater, U. S.

Nat. Mus., 5476.

Neuropteris missouriensis Lx.

Pi. XLI, Figs. 4, 5; PI. XLII, Fig. 4; PI. XLV, Fig. 3.

1879. Neuropteris missouriensis Lesquereux, Coal Flora, Atlas, p. 3, pi. vii, figs. 5-6,

6a; text, vol. i (1880), p. 104.

1899. Nfuropleris missouriensis Lx., D. White, 19th Anu. Rept. U. S. Geol. Surv., pt. 3,

p. 507.

1 Bull. U. S. Geol. Surv., No. 98, p. 85.
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Fronds bi- or tripinnate, dense, the divisions alternate, open at a riglit

angle, or nearly so, to the rachis, the rachis being broad and striate; pinnte

nsually close, contiguous, or overlapping, sometimes slightly narrowed at

the base, the sides parallel in the middle, often somewhat rounded at tlie

tip; pinnules alternate, rather thin, open, the lateral ones ovate when small,

becoming oval and oblong, rounded at the top, close, usually slightly imbri-

cated, nearly bilaterally symmetrical, slightly subfalcate, entire to the sub-

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 pinnae, oblong-deltoid, oblong-ovate, or rarely deltoid-ovate, obtusely

rounded at the apex, with not more than one connate basal lobe; midrib

distinct, broad, striate in the large pinnules, dissolving above the middle;

nerves distinct near the midrib, sometimes immersed in the lamina, origi-

nating at a narrow angle, forking at or near the base, often with three sub-

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 Neuropteris ftexuosa Stb.

and N. vermicularis Lx., is distinguished chiefly by its open pinnse, the

oblong or oval rather thick pinnules, slightly imbricated, sessile, and nearly

equally rounded at the base, with the midrib distinct, the lateral 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 pinnae and of the pinnules. The terminal pinnules of

the longer pinnae are, however, not always so oblong and obtusely rounded,

as is shown in Fig. 3, PI. XLV. The appearance of the larger pinnules is

illustrated in the same figure, or in Fig-. 4, PI. 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 Neuropteris mis-

souriensis so much resembles N. flexuosa perhaps accounts for the inclusion

of the latter species in the list of the fossils of Missouri published by Mr.

Hambach.^ I have not seen any representative of the latter species from

Henry County, the locality given by that author.

>P1. vii, fig. 5.

2 Hambach, Bull. Geol. Surv. Missouri, No. 1, 1890, pp. 60-85.
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The fronds of Neuropteris missouriensis were evidently of considerable

size, some of the frag-ments of attached rachis measuring as much as 9 nmi.

in width. The large Cyclopterid leaves described as N. dUatata (L. & H.)

Lx., if they really belong to this genus, are jjrobably rachial pinnules of N.

missouriensis. So far do they ag-ree, however, in the essential superficial

features with those of similar form and dimensions placed by foreign

authors in the genus Doleropteris that a generic identification with the latter

tends to affect the systematic status of the Neuropterid group.

Localities.—Abundant at Pitcher's coal bank, U. S. Nat. Mus., 6472,

5630, 5631; Hobbs's coal bank, U. S. Nat. Mu.s., 5632; Deepwater, U. S.

Nat. Mus., 5474.

IfElTROPTERIS FASCICULATA Lx. !

1879. Keuropter is fasciculate Lesquereux, Goal Flora, Atlas, p. 5, pi. xxiv, flgs. 5, 6;

text, vol. i (1880), p. 93.

A single broad, ovate, acute pinnule in the collections appears to be

identical with Neuropteris fasciculata Lx., as seen in specimens from Mazon

Creek, Illinois. It has much 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.

ioca/i^;/.—Gilkerson's Ford, U. S. Nat. Mus., 5477.

ISTeukoptebis Scheuchzbri Hoffm.

PI. XXXVII, Fig. 4; PI. XLII, Fig. 3; PI. LXIY, Fig. d.

1691. Phyllites mineralis Luidius, Lithopbyl. Brit., p. 12, pl. v, flg. 190.

1723. Phyllites mineralis Laid., Scheuchzer, Herb. Dil., p. 18, pl. s, lig. 3.

1826. Neuropteris Scheuchzeri Hoftmann, io Kefersteiii : Teutscbland, vol. iv, p. 157,

pl. Ih, flgs. 16-4.

1830. Neuropteris Scheuchzeri Hott'm., Bronguiart, Hist. veg. foss., p. 230, pl. Ixiii,

fig. 5.

1840. Neuropteris Scheuchzeri Hott'm., Jackson, Rept. Geol. Agrieult. Surv. Rhode
Island, 1839, p. 288, pl. v, fig. 10.

1857. Neuropteris Scheuchzeri Hott'm., Kimball, Fl. Appal. Coal Field, p. 9, pl. i, fig. 1.

1886. Nevropteris Scheuchzeri Hott'm., Zeiller, Fl. foss. bouill. Valenciennes, Atlas, pl.

xli, flgs. 1, la, 2, 3; text (1888), p. 251.

1887. Neuropteris Scheuchzeri Hoffm., Kidston, Foss. Fl. Radstock Ser., p. 356, pl.

xxiii, flgs. 1, Irt, 2.

1893. Neuropteris Scheuchzeri Hott'm., D. White, Bull. U. S. Geol. Surv., no. 98, p. 69.
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1899. Neuropteris Sclieuchzeri Hoft'm., D. White. 19tli Ann. Kept. U. S. (ieol. Surv.,

pt. 3, p. 503.

1830. Neuropteris angusHfolia Broiign., Hist. veg. foss., p. 231, pi. Ixiv, figs. 3, 4.

1869. Neuropteris angustifoUa Brongu., Geiuitz, Dyas, vol. ii, p. 139, (pi. xxvii, flg. 9?).

1869. Neuropteris angustifoUa Brongn., von Eoelil, Foss. Fl. Steinkoblenf. Westplialens,

p. 33, pi. xiv, flg. 7.

1870. Neuropteris angtistifolia Brougn., Lesquereux, Eept. Geol. Surv. Illinois, vol. iv,

p. 467.

1879. Neuropteris ang^istij'olia Brongn., Lesquereux, Coal Flora, Atlas, p. 3, pi. viii,

figs. 2, 3, 6, 8, 10, 11; text, vol. i (1880), p. 89.

1883. Neuropteris angustifoUa Brougn., Lesquereux, 13th Eept. Geol. Surv. Indiana,

2,p. 52, pi. X, fig. 1.

1884. Neuropteris angustifoUa Brongn., Lesquereux, Coal Flora, vol. iii, p. 734.

1889. Neuropteris angustifoUa Brougn., Leslej^, Diet. Foss. Pennsylvania, vol. ii, p. 451,

text fig.

1832. Neuropteris eorOuia Brongn., Lindley and Hutton, Fossil Flora, vol. i, p. 119, pi.

xli.

1847. Neuropteris cordata Brongn., Bunbury, Quart. Jour. Geol. Soc., vol. iii, p. 423, pi.

xxi, figs. 1, la-b.

1865. Neuropteris cordata Brongn., Goeppert, Foss. Fl. Perm. Form., p. 100 (pi. xi,

figs. 1,2?).

1878. Neuropteris cordata Brongn., Dawson, Acad. Geol., 3d ed., p. 446, flg. 1666.

1880. Neuropteris cordata Brongn., Lesquereux, Coal Flora, vol. i, p. 91 (pars).

1888. Neuropteris cordata Brongn., Dawson, Geol. Hist. PL, p. 126, fig. 51&.

1889. Neuropteris cordata Brongn., Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 452,

text flg.

1836. Morton, Amer. Jour. Sci., vol. xxix, pi. si, fig. 26.

1841. Neuropteris, Hitchcock, Geol. Massachusetts, vol. ii, p. 542, pi. xxi, flg. 1.

1847. Neuropteris cordata Brongu. var. angustifoUa (Brongn.) Bunbury, Quart. Jour.

Geol. Soc., vol. iii, p. 424.

1866. Neuropteris cordata Bvongn. va.r. angustifoUa (Brongn.) Bunb., Dawson, Quart.

Jour. Geol. Soc, vol. xxii, p. 154.

1854. Neuropteris hirsuta Lesquereux, Boston Jour. Nat. Hist., vol. vi, 4, p. 417.

1857. Neuro])teris hirsuta Lesquereux, Eept. Geol. Surv. Kentucky., vol. iii, pp. 434,

556, pi. vi, fig. 4.

1858. Neuropteris hirsuta Lesquereux, Geol. Pennsylvania, vol. ii, p. 857, pi. iii, flg. 6;

I)], iv, flgs. 1-16.

1869. Neuropteris hirstita Lx., Schimper, Traite, vol. i, p. 445.

1875. Neuropteris hirsuta Lx., Dana, Manual, Geol., 2d ed., p. 327. fig. 635.

1879. Neuropteris hirsuta Lesquereux, Coal Flora, Atlas, p. 3, pi. viii, figs. 1, 4, 5, 7,

9, 12; text, vol. i (1880), p. 88.

1880. Neuropteris hirsuta Lx., Fontaine and White, Permian Flora, p. 47, pi. viii,

flgs. 7, s.

1881. Neuropteris hirsuta Lx., C. A. White, Eept. Geol. Surv. Indiana, 1879-80, p. 152,

pi. ix, figs. 1, 2, 3.

1882. Neuropteris hirsuta Lx., Le Conte, Geol., p. 365, flg. 473.

1883. Neuropteris hirsuta Lx., Chamberlain, Geol. Wisconsin, vol. i, p. 216, flg. 67&.
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18S9. Nevropteris hirsuta Lx., Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 460-462, 16

text figs.

1889. Neuropteris hirsuta Lx., Miller, Geol. Pal. N. Amer., p. 128, flg. 54.

1857. Neuropteris Rogersii Kimball (non Lx.), Fl. Appal. Coal Field, p.lO, pi. i, fig. 1.

1884. Neuropteris angustifolia Brongn. var. hirsuta Lesquereux, Coal Flora, vol. iii.

p. 885.

Few species among our Paleozoic ferns present a greater stratigraphic

range than that famihar in American paleontologic hterature under the name

Neuropteris 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 report on the flora of

the outlying carboniferous basins of southwestern Missoiu-i ^ I have but little

to add, and that is generally of a confirmative nature.

Since the piiblication of those observations I have liad 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 been collected, and

after a painstaking comparison, side by side, of the specimens in Neuropteris

Mrsuta and N. angustifolia, together with a few others labeled since the

piiblication of the Coal Flora, as N. Scheuchzeri Hoffm., I am imable to find

any essential character that seems to satisfactorily sustain a differentiation

of specific rank.

As may in mau}^ cases be observed ni the lists published by localities,

the species N. hirsuta and N. angustifolia are both, if either, generally reported

from the same localities. Usually I not only find both forms from the same

locality, 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 pinnules 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 Measm-es (No. XIII) 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. S. Geol. Survey, No. 98, 1893.
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short, when deahng with specimens from the Lower Productive Coal Meas-

m-es, 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 close

stratigraphic relation are represented, is usnalh' difficult, if not wholly

impossible.

Concerning the name to be employed for this species there is still slight

uncertainty. Although the specimens from the United States agree well

with material in the Lacoe collection from Cape Breton, Nova Scotia, and

the Bristol coal field in England, and are no doubt the same species, I am

not now fully assured that they are specifically identical with the more

triangular pinnules from the Valenciennes Basin, published by Professor

Zeiller; and accordingly, if Zeiller's form is certainly the same as that poorly

described and illustrated by Hoffman, it seems probable that the type, with

broader and more lingulate pinnules, might deserve an independent specific

designation, in which case Lesquereux's name, N. hirsuta, would have pri-

ority. The examination and publication of additional specimens from

Hoffman's locality is much to be desired.

With regard to variation in a species, Neuropteris Schetichzeri is one of

the most interesting of American"Paleozoic ferns. Ranging, as it does, from

near the base of the Lower Productive Coal Measures, or Alleghany series,

to the highest plant beds of the "Permian" or Dunkard Creek series, 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 American

localities and horizons, it may be noted that, in general, both in the anthra-

cite and in the bituminous fields, the earliest representatives of the species,

in the lowest coals, are prevaihngly smaller, narrower, and more ti-iangular

and pointed, the hairs fine, short, and often invisible. A little higher, as,

for example, in the E 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 Wa^niesburg and Washington coals, in the

so-called Permian, are almost exclusively broad, ver}^ large, rounded at the

top, more broadly auriculate at the base, distinctly and rather 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 independently be properly regarded as distinct

species, is marked by so many intermediate or transitional phases that it

seems at present entirely impracticable to attempt to di-aw any lines of a

specific grade. Yet the differences between th^ types prevailing at stages

vertically distant are great enough to easily constitute varieties, if one does

not attempt to carry the varietal distinction 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, therefore, 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 nar-

row, the hairs being delicate, often short or found with diflficulty, 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 Henrj- County, Mis-

souri. I think it not unlikely that this is the same form to which Bunbury

gave the name Newropteris cordata Brongu. var. angiistifolia in the flora of

Cape Breton, in which case the varietal designation should be credited

to him. This form or A^ariety, illustration of which is g-iven in Fig. 3,

PI. XLIT, and Fig. 4, PI. XXXVII, is the common phase of Neuropteris

Scheuchzeri in the plant collections from Henry County, Missouri. I intend

at another time to more fully illustrate the variations of this sjjecies within

the Carboniferous series of the Appalachian Basin.

Though N. Scheuchzeri has not yet been 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 described as

the "conglomerate seiies," or, better, as the "Pottsville series," or fonnation.

Localities.—Owen's coal bank, U. S. Nat. Mus., 5468, 5633; Grilkerson's

Ford, U. S. Nat. Mus., 5469.
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NbUROPTERIS DILA.TATA (L. and H.) Lx.

PI. XLI, Pig-.G; PI. XLII, Fig. 1; PI. XLIII; PI XLIY, Fig. 2.

1833. Cycdopteris dilatata Lindley and Hiitton [non (L. & H.) Stb.], Foss. Fl.,vol. ii,

pi. xci B.

1849. Fephropteris dilatata (L. and H.) Bronguiart, Tableau d. gen., p. l(i (65).

1809. Wephropteris dilatata (L. aud H.) Brougu., Schimper, Traite, vol. i, p. 430.

1879. Dolerophyllum dilatatmn (L. aud H.) Schimper, iu Zittel: Haudb. PaliL^out., vol.

ii, pp. 142, 252.

1880. Neuropteris dilatata (L. aud H.) Lesquereux, Goal Flora, vol. i, p. 78.

1893. Neuropteris dilatata (L. aud H.) Lx., D. White, Bull. U. S. Geol. Surv., Xo. 98,

p. 96.

The specitic correlation of these large Cyclopterid 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 nervation near the margin, is slightly increased by the

reference by some paleobotauists of these Cyclopterids to BoleropliyUum,

or Doleropteris, on the basis of a relation to a higher gymnospermic type.

Through the courtesy of Dr. J. H. Britts, of Clinton, Missouri, I have

represented in PI. XLIII the specimen described by Professor Lesquereux

in the Coal Flora, page 78, and again by myself vpith others from the zinc

region of the same State ^ A good series of specimens was also gathered

by Mr. Van Ingen from the same locality. These American specimens I

have carefully com23ared with material in the Lacoe collection from Lindley

and Hutton's type locality. Felling Colliery, Newcastle, England, and

this comparison seems to confirm Professor Lesquereiix's identification.

The leaf substance, which is not particularly thick, shows the same

intermediate fibers or ducts between the main nerves in the examples from

both England and Missouri. These fibers, as we luay for convenience term

them, in the plant from the " outliers" in the zinc region, are present in all

the well-preserved specimens In fact, the better the preservation of the

leaf the more clearly the filaments may in general be seen, although the)^

are sometimes immersed in the parenchyma. The details given in Fig. la,

PI. XLII, fail to do justice to the continuity or distinction 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, PI. XLI,

I Bull. U. S. Geol. Surv., No. 98, 1893, p. 96.
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shows the appearance of the fihiments near the base of the leaf; Fig. la,

PL XLII, represents the aspect between the same nerves nearer the margin.

While these intermediate filaments are sometimes not so distinct at the base

of the leaf, their presence can nsnally 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 asymmetrical

auriculate Cyclopterids, with marginal attachments, which are probably

racliial pinnules of Neuropteris, and, whether they 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 accord with the complicated and anomalous structure observed

in some types of Paleozoic fern stems.

Doleropteris pseudopeltata, a large Cyclopteroid leaf regarded by its

author, Grrand 'Eury,^ as a gymnosperm (Dolerophylhim 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, Cydopteris obliqua

Brongn. and C. orbicularis Brongn., have been referred to the gymnospermic

genus, while Schimper^ and Schenk were disposed to believe that Cydopteris

dilatata L. and H. should also be refeiTed to Dolerophyllum.

M. Grand 'Euiy is of the opinion that the Pachytesta of Brongniart, a

type of fossil fruit probably represented by Rhabdocarpos Mansjieldi Lx. in

this country, is the fruit of Doleropteris. The supposed male, pollen-bear-

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

' G^ol. pal^ont. bassin houill. Gard., 1890, p. 306, pi. viii, fig. 1.

Dolerophyllum. made by Saporta the type of the Dolerophyllea! , and placed by him, together

with the Cordaitecc., etc., in the group " Proangiosperms." Saporta et Marion, flvol. rfeg. v^g.,

Phanerogames, vol. 1, 1885, p. 68.

= Zittel, Handb. Paheont., vol. ii, pp. 142,252.

< A. eehennenjis Grand 'Eury, op. cit., p. 307, pi. viii, figs. 2A, 2A'. " Appareil male ou Androphylle

des Dolerophyllces,'" Saporta, 15vol. Reg. Veg., Phanerog., vol. i, p. 71, fig. 35.
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Dawson' as Dolerophyllum pennsylvanicum. Tliese, too, are Cyclopteroid,

though smaller, thicker, and more fibrous than any of the other Cyclop-

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 be found,

these would prove generically identical with the similar forms froni the

Old World.

Localities.—Hobbs's coal bank, U. S. Nat. Mus., 5471; Pitcher's coal

bank, U. S. Nat. Mus., 5470, 5658, 5672.

LINOPTERIS Presl, 183S.

1835. Dictyopteris Gutbier (non Larnour.), Abdriicke, p. C2.

1838. HHopteris Presl, in Sternberg: Versuch, vol. ii, facs. 7-S, p. 167.

1897. Linopteris Presl, Potonie, Lebrb. d. Pflanzenpal., p. 153.

LiNOPTEBIS GILKBESONBNSIS 11. Sp.

PI. XLI, Figs. 7, S; PI. LXI, Fig. 1/.

1897. Dictyopteris sp., D. White, Bull. Geol. Soc. Amer., vol. viii, pp. 297, 300.

1899. Dictyopteris gilkersonensis D. White, 19th Ann. Eept. U. S. Geol. Surv., pt. 3,

p. 510.

Pinnules open, rather distant, alternate, sessile by a narrow attachment

to a slender striate rachis, 5 mm. to 2 cm. or more in length, 4 to 7 mm.
in width, oblong-ovate, tapering from near the base toward the round sum-

mit, 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, trapezoidal,

roundish at the distal end, very long and oblique near the midi-ib, and

becoming shorter and more rhomboidal near the margin.

The material from Gilkerson's Ford contains many detached pinnules

of a ''JDictyopteris''' which I at first thought might be a variety of one of the

species already described; but a comparison with the literature and speci-

mens representing the described American species leaves little doubt as to

• Can. Rec. Sci., vol. iv, 1890, p. 8.
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the distinction and validit-\- of the form to whieli I have consequentlA' given

the above specific name.

Tlie name Didijopteris, for which Presl substitnted Linopteris, shoukl

no long'er be employed in the terminology of fossil ferns, since, as Potoni^

points ont, the same name, which was earlier applied by Lamouronx (1809)

to a genus of living Algte, is still recognized in tlie family Dictyotacece

The essential characters of Linopteris gilkersonensis are the nearly

straight and rather small pinnules, the sides converging slightly or nearly

^Darallel, 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 ang'les being- unusually

open. It differs from the group represented by L. obliqua Bunb., L. suh-

Brongniartii, or L. BrongmartU (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 Bictyopteris Munsteri Roem., the strong' nervatioi^ rigid and

open-ang-led nerves, with shorter meshes at the margin, make it improper

to associate the specimens in hand with that species.

Locality.—GiWevsonh Ford, U. S. Nat. Mus., 548.5.

T.ENIOPTERIS Brongiiiart, 1828.

Prodrome, p. 61; Hist. v(^g. loss., vol. i, 18,31 or 1832, p. 262.

T.^NI0PTERIS ? MISSOUIilENSIS D. W.

PL XL, Figs. 1-7.

1893. Twniopteris 7nissouriensis D. White, Bull. Geol. Soc. Am., vol. iv, p. 119, pi. i.

Fronds bipinnate (tripinnate ?), the larger divisions linear-lanceolate,

acute, composed of pinnatifid pinnules near the base, above 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 laminse; pin-

nules opposite, subopposite, or alternate, slightly distant, at right angles or

reflexed below, becoming more oblique above, ribbonlike, gradually taper-

' Foss. Fl. Radstock Series, 1887, p. ,S61, pi. xxi, figs. Ha-b.
'' Fl. foss. houill. Valenciennes, Atlas, 1886, pi. xliv, figs. 2, 2a ; see also figs. 1, 3, 4, 5.
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ing from the lower part, with borders straight or shghtly undulate and

nearly parallel, to a rather acute tip, long, sometimes reaching a lengtli of 8

cm. or more, and measimng 6-13 mm. in width, the lower ones slightly

narrowed toward the cordate, nearly symmetrical base ^^'ith 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 pinnse

becoming shorter, more distinctly decurrent and confluent, the margins

more rapidly converging; limb of the pinnules rather thick, dull, broadly

canaliculate along the midrib, somewhat convex near the borders, ovei'lap-

ping the marginal laminae of the rachis, constricted to a rather narrow

attachment in the lower and middle pinnules, spreading and uniting those

near the apex of the pinnte, where it forms a wing incised by acute and

decurring angles at the confluence of the pinnules; nervation Tteniopteroid

;

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, distinct beneath, originating at an oblique or some-

times nearly a right angle from a slender cordlike bundle often distinctly

in relief traversing the center of the canal, usually forking at or near the

midrib, rarely simple, curving quickly if oblique, and passing fairly straight

and generally parallel perpendicularly to the border, usually forking again

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 pinnules rather more

oblique in passing to the margin.

Among the known Paleozoic plants are several species described as

Banceites, Alethopteris, TcBniopteris, and Besmopteris which have many char-

acters in common with Tceniopteris "? missouriensis. Of the American forms,

Banmites (^Alethopteris) macrophylla Newb. sp
,
Alethopteris maxima Andr., the

types ranged under Orthogoniop)teris and Protoblecknmii, and an unpublished

species of CalUptericlmm described by Lesquereux deserve comparison.

Newberry'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. Surv. Ohio, Pal., I, p. 383, pi. xlviii, figs. 3, Za.
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the obliquely cordate base. Besides its more delicate habit, it further dif-

fers b}' the obliquity of the narrowed bases of the distinct pinnules, the

more slender upper, confluent pinnules, and the closer nervation. There is

perhaps no generic difference between the two plants. Alethopteris maxima

Andr.,^ as seen in a specimen from Rushville, Ohio, determined by Professor

Lesquereux, is an Alethopterid, though the difference between it and Pro-

tohlechnum 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 in

leno'th, have the Danceites nervation. The A. discrepans Daws.,^ also from

the beds of supposed Middle Devonian age, but undoubtedly, as shown by

the peculiar composition and distribution of the flora, belonging to the

Carboniferous, at St. John, New Brunswick, the long, ribbon-like, open

pinniiles of which are imited, however, by a narrow decurrent wing, should

also be taken into comparison. So far as the form and development of the

jDinnules, and to some extent the nervation, are concerned, a closer resem-

blance obtains in the cases of Psetidodanceopsis reticulata Font.,* from the

Upper Trias at Clover Hill, Virginia, or the forms of Tceniopteris Mimsteri

Goepp. (Angiopteris, fide Schenk), from the Lias of Bornholm ^ The upper

pinnules of the Virghiia species are united, as figured by Fontaine, while

the lower ones are long, ribbonlike, and distinctly and nearly equally

rounded at the base, as in our plant from Missouri. Perhaps its nearest

affinity is, however, with the TcBiiiopteris jejunata of Grand 'Eury,'' from

the Upper Carboniferous and Permian of Ffance. 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 midrib and more regular, as figured, in passing to the

margin than in our species.' In form the Missouri species is also close to

Geol. Suiv. Ohio, Pal., II, p. 421, pi. 1, figs. 3, Za-h.

-Foss. PI. Dev. Sil. Form. Can., pi. xviil, fig. 206, p. 54.

= 0p. cit., p. 54, figs. 203-205.

^Older Mes. FL, U. S. Geol. Surv. Monogr., vol. vi, p. 59, pi. xsx, figs. 1-4.

Bartholin : Botaiiisk Tidsskr., vol. xviii, hft. i, KjObenhavu, 1892, p. 23, pi. ix, fig. 9;

'^Fl. carb. Loire, p. 121. Zeiller, Fl. foss. Commentry, pt. 1, p. 280, Atl., pi. xxii, figs. 7-9.

Zeiller, Fl. foss. Autun, Epinac, p. 162, pi. xii, fig. 6. Potoni^, Fl. Rothl. Thiiringen, p. 145. pi. xvil,

fig. 3.

'The nervation seen iu the figures of T. missourieitsia is dravrn with fidelity in detail from the

originals.
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certain species referred by Stur^ and Zeiller- to Besmopteris Stur, which

has a somewhat different nervation, though it appears to be alHed to the

Alethopteroid group. It also bears a strong resemblance to Aletliopteris

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 nuich more distinctly Alethopteroid.

My reference of the Missouri species to Tceniopteris is provisional.

The fern is in its habit, and to some extent its nervation, evidently closely

related to Alethopteris. As suggested above, it should perhaps be included

in the same genus with Danmites (Aletliopteris) macrophylla (Newb.) 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

Tseniopteroid forms in the older Mesozoic and Carboniferous, I have been

led to place it among the Tcemopterldece-, and, notwithstanding the high degree

of its superficial identity with the Marattiaceous forms (;omparable in their

fructification to Dancea or Angiopteris, it seems better, in default of all

knowledge of the fruiting of our species, to refer it to the genus Tceniopteris,

the former resting place of many of the Mesozoic species, rather than to

the equivocal genus Danmtes. It is certainly ineligible to admission in the

Danceites of Goeppert and Stur. The name Danceites, in the sense in which

it is employed by Heer and Schimper, should, if used at all, perhaps be

applied to those species only of which either the fruiting is known or the

generic identity with other contemporaneous fruiting species is by other

evidence satisfactorily proved, leaving their apparent representatives from

the Paleozoic, the fruiting of which is not known, in the convenient and

noncommittal genus Tmuopteris, without presupposing any direct genetic

relation to any particular fruiting genus

The broader application by European paleobotanists of the name

Tceniopteris to pinnate forms with narrower leaves, as well as the resem-

blance, in many respects, of our plant to the Tceniopteris jejunata, has further

influenced me in placing this form, which has so close an affinity with

Alethopteris, in the abo^'e-named genus. Perhaps it belongs more properly

in Aletliopteris.

' Carbon. -Fl. Schatzlarer Sch., vol. i; see D. belgica Stur, p. 181, pi. lii, figs. 7-9.

-Fl. Foss. houill. Valenciennes, p. 216, pi. xxxvlii, figs. 3-5. See Ettingshanseu, Fl. Radnitz,

p. 40, pi. xvi, figs. 2-4.

^G^ol. pal. bassin houill. Gard, p. 290, pi. xs, figs. 5, 6.
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The relationship of Tceniopteris missowiensis and of other supposed

Paleozoic representatives of the Marattiaceje was considered somewhat in

full by me- in a special publication on the subject/

Localities.—Hobbs's bank, U. S. Nat. Mus., 5556-5560, 5568. Also one

specimen from Deepwater, U. S. Nat. Mus., 5591.

EQUISETALES.

CALAMLTBS Suckow, 1784.

Acta Acad. Theod. Palat., voL v, p. 357. Scblotheim, Petrefacteokuude, 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 class of vegetable remains.

While at first it seemed that the study of the anatomical features of this

group would lead to its division into several sections of generic, 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 lattei-ly to show the

relative unity of the Calamarian group, though it is characterized 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 Suckoivii or C. ramosus,

whose superficial structure is interpreted ' as indicating a close relation to

the receut JEqimeta, there seems to be a progression to the thick, complex

walled species with well-developed secondary woody growth of the Calamo-

dendron or Arthro'pikis types.

Of great interest in this connection are the observations and conclu-

sions of Mr. Cormack ^ who has found in Equisekmi maximum that the older

nodes possess much more highly developed woody structure than the yomig

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

I Bull. Geol. Soo. Am., vol. iv, 1893, p. 119 et seq.

^Saporta, E6vue g^n. bot., vol. i, p. 584.

'Anuals of Botauy, vol. vii, 1893, pp. 63-82, pi. vi.
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difference between the modern JEquisetum and the Paleozoic type is largely

a matter of degree rather than fundamental.

Quite in accord with this conclusion are the observations of Mr. Thomas

Hick, who finds in Calamostacliys Binneyana an axial structure agreeing in

its details with the Artliropitus type, while the sporangiophores are dilated

at the summit to form a shield, much as in JEquisetum, with the anatomical

characters of which the fossil has much that is in common or similar.^

The relation of some Annularian forms to the Equiseta and Catamites

will be mentioned in connection with the Annularice.

Calamites ramosus Artis.

1825. Calamites ramosus Artis, Antertil. Phytol., pi. ii.

1828. Calamites ramosus Artis, Bronguiart, Hist. veg. loss., p. 1 27, pi. xvii, fig. 5 (non 6).

1835. Calamites ramosus Artis, Gutbier, Abdriicke, p. 18, pi. ii, fig. 6.

1848. Calamites ramosus Artis, Sauveur, Veg. foss. terr. bouill. Belg.,
i>]. is, fig. 2;

pi. X, figs. 1, 2.

1877. Calamites ramosus Artis, Graud 'Eury, Fl. carb. Loire, p. 20, pi. ii, fig. 4.

1879. Calamites ramosus Artis, Lesquereux, Coal Flora, Atlas, p. 1, pi. i, fig. 2; text,

vol. i (1880), p. 22.

1882. Calamites ramosus Artis, Renault, Oours. bot. foss., vol. ii, p. 163, pi. xxiv,

figs. 8, 9.

1884. Calamites ramosus Artis, Lesquereux, Coal Flora, vol. iii, p. 702, pi. xcii, figs. 1-4.

1886. Calamites ramosus Artis, Zeiller, Fl. foss. Valenciennes, Atlas, pi. Iv, fig. 3; pi.

Ivi, fig. 3; text (1888), p. 345.

1887. Calamites ramosus Artis, Stur, Cal. Scbatzlar. Sch., p. 96, pi. xii, figs. 1-6; p].

xiib; pi. xiii, figs. 1-9; pi. xiv, figs. 3-5; text figs. 1, 2, 28, 29, 31, 32.

1888. Calamites ramosus Artis, Toula, Die Steiukoblen, p. 205, pi. v, fig. 24.

1851. Calamites communis Ettingshausen (pars), Beitr. Fl. Vorw., p. 73 (ex parte syn.).

1877. Calamites nodosus Scliloth., Lebour, Illustr., pis. ii, iii.

1884. Calamites [Eucalamites) ramosus Artis, Weiss, Steiuk.-Gal., vol. ii, p. 98, j)!. ii,

fig. 3; pi. V, figs. 1, 2; pi. vi; pi. vii, figs. 1, 2; pi. viii, figs. 1, 2, 4; pi. ix, fig.

1; pi. X, fig. 1; pi. XX, figs. 1, 2.

18S6. Calamites [Eucalamites) ramosus Artis, Kidston, Foss. PI. Lauarksh., p. 51.

1893. Calamites {Eucalamites) ramosus Artis, D. White, Bull. U. S. Geol. Surv., no. 98,

p. 17.

1887. Eucalamites {Calamites) ramosus (Artis) Kidston, Foss. Fl. Eadstoek Ser., p. 341.

1889. Eucalamites {Calaonites) ramosus (Artis) Kidston, Foss. PI. Eavenhead coll.,

p. 400.

1888. Eucalamites ramosus (Artis) Kidst., Schenk, Die foss. Pflanzeur., p. 125.

Foliage and fructification: see Annularia ramosa Weiss (Calamostachys

ramosa Weiss).

' Proc. Yortsh. Geol. Polytech. Soc, vol. xii, 1893, pt. iv, pp. 279-293, pis. xiv-sv.

MON XXXVII 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 Missouri.^

Both stems and branches (Annularia ramosd) 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 nearly 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 appeal's less distinct on the outside of the

carbonaceous residue, is nearly obliterated from the cast of the pith in sev-

eral greatly compressed specimens. It should be remarked that the ribs,

which are rather less sharply defined than iisual in this species, are finely

striate throughout.

Localities.—Deepwater, U. S. Nat. Mus., 5421; Owen's bank, U. S. Nat.

Mus., 5420; Gilkerson's Ford, U. S. Nat. Mus., 5419.

Calamites Suckowii Brougn.

1821^. Calamites Suclcowii Brongniart, Hist. veg. foss., p. 124, pL xiv, fig. 6; pi. x\

,

figs. 1-6; pi. XVI.

1835. Calamites SucJco^cii Brongn., Broun, Lethrea Geogn., vol. i, 2, p. 18, jil. vi, figs.

\a-b.

1835. Calamites Suclcoioii Brongn., Gutbier, Abdriicke, p. 17, pi. ii, figs. 1, 2, Irt.

1842. Calamites Sticlcoivii Brongn., Kutorga, Beitr. Pal. Russl., p. 5, pi. ii, fig. 1.

1845. Calamites Suclcowii Brongniart, in Murchison, Verneuil, and Keyserling: Geol.

d. 1. Russie, vol. ii, 3, p. 11, pi. D, figs, la, lb.

1848. Calamites Snclcotcii Brongn., Sauveur, Vt^g. foss. terr. houill. Belgique, pi. iii,

pi. iv, pi. xi, fig. 3.

1850. Calamites Suclcowii Brongn., Mantell, Pictorial Atlas, p. 47, pi. vi, figs. 1, 2.

1855. Calamites Sriclcotoii Brongn., Geinitz,Verst. Steink. Sachseu, p. 6, pi. xiii, figs.

1-3, 5, f) ( ?).

18.55. Calamites Suclcowii Brongn., Phillips, Man. Geol., p. 235, fig. 112.

1865. Calamites Suclcoicii Brongn., Heer, ITrwelt Schweiz, p. 8, fig. 5a.

1869. Calamites Sticlcoipii Brongu., Schimper, Traite, vol. i, p. 312 (excl. syn.) (pi. xviii,^

fig. 1 ?)•

1869. Galamites SitclcowH Brongn., von Roebl, Foss. Fl. Steink. Westphalens, p. 9,

pi. i, fig. 6; pi. ii, fig. 2.

1871. Calamites Suclcowii Brongn., Weiss, Foss. Fl. Saar-Rli. Geb., p. 117, pi. xiii, fig. 5.

1872. Calamites Suckowii Brongn., Balfour, PalfBont. Bot., p. 57, fig. 45a,

' Bull. U. S. Geol. Surv., No. 98, 1893, pp. 17-25.
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1874. Gahtmites Snclxowii Brougu., O. Feistmantel, Verst. bcilim. Kobleiiabl., vol. i,

p. 102, pi. ii, figs. 3, 4; pi. iii, figs. 1,2; pi. Iv, flgs. 1, 2; pi. v, fig. 1.

1876. Calamites Suclcoioii Brongu., Weiss, Steinkolileu-Cal., vol. i, p. 123, pi. xix, fig. 1.

1877. Calamites SucJcowii Brongn., Grand 'Eury, Fl. carb. Loire, p. 14, pi. i, figs. 1-4.

1878. Calamites Sucli-oicU Brongn., Dawson, Acad. Geol., 3d ed., p. 442, fig. 163A, ,_,,

p. 195, fig. 39.

1S79. Calamites SucJwioii Brongu., Zeiller, Veg. foss. terr. bouill., p. 12, pi. clix, fig. 1.

1879. Calamites Suclwwii Brongn., Heer, tJrwelt Schweiz, 2d ed., p. 15, fig. 17a.

1879. Calamites Suclxowii Brongn., Eotbijletz, Abb. Scbweiz, pal. Gesell., vol. vi, no. 4,

p. 2, pi. ii, figs. 1, 2.

1879. Calamites ShcImicH Brongu., Lesquereux, Goal Flora, Atlas, pi. i, fig. 3 (4?);

text, vol. i (1880), p. 20.

1880. Calamites Suclcowii Brongn., Ferd. Eoeinei, Letb. Geogn., Pal., p. 142, pi. 1, fig. 1.

1880. Calamites- Sticlioivii Brongn., Scbimper, in Zittel: Handb. Pal., vol. ii, p. 164,

fig. 124, a, b.

1880. Calamites tSuckoani Brongn., Dawson, Cbain of Lifo, p. 104, fig. 9G(f.

1881. Calamites Suclcou-ii Brongn., Weiss, Aus d. Fl. d. Steink., p. 9, pi. vii, fig. 43.

1882. Calamites Sxlclcoivii Brongu., Renault, Conrs bot. foss., vol. ii, p. 159, pi. xxiv,

figs. 3, 4, 5, G.

1882. Calamites Sxiclcowii Brongn., Twelvetrees, Quart. Journ. Geol. Soc. Lond., vol.

xxxviii, p. 495, pi. xx, fig. 3.

1883. Calamites Suokoicii Bi'ongu., Lappai'ent, Geol., p. 735, fig. 275.

18S3. An Calamites Suclcowii Brongu., Lesquereux, 13tb Rept. Geol. Surv. Indiana, pi.

v,flg. 5?

1884. Calamites Suclcowii Brongn., Weiss, Steinkoblen-Cal., vol. ii, p. 129, pi. ii, fig. 1

;

pi. iii, figs. 3, 3; pi. iv, fig. 1; (pi. xxvii, fig. 3 "?).

1886. Calamites Suclcoicii Brongn., Zeiller, Fl. foss. bassiu bouill.Valenciennes, Atlas,

pi. liv, figs. 2,-2a, 3; pi. Iv, fig. 1; text (1888), p. 333.

1887. Calamites Suckotvii Brongn., Stur, Calamar. d. CarbonFl., p. 145, p]. iii, figs. 3, 4;

pi. V, figs. 5, 6; (pi. ix, fig. 2 ?); pl.xiv,fig.l; (pi. xvi, fig. 1 ?).

1887. Calamites Siickoicii Brongn., Credner, El. Geol., p. 471, fig. 236c.

1888. Calamites Suclcowii Brongn., Toula, Die Steinkoblen, p. 202, pi. v, figs. 1, 2, 9..

1888. Calamites SuclcQwii Brongn., Renault, PI. foss., p. 185, fig. 12.

1888. Cqilamites Suckotvii Brougu., Dawson, Geol. Hist. PL, p. 123, fig. 46a: p. 124,

figs. 49 a-c.

1889, Calamites Suckoivii Brongn., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 105,

text fig.

1889. Calamites Suckowii Brongn.., Miller, N. Amer. Geol. Pal., p. 110, fig. 20.

1890. Calamites Suckowii Brongn., Grand 'Eury, Geol. pal. Gard., p. 216, pi. iii, fig. 24;

pi. xvii, fig. 3.

1890. Calamites Suclcowii Brongn., Renault, Fl. foss. Oommentry, vol. ii, p. 385, pi. xliii,

figs. 1-3; pi. xliv, figs. 4, 5.

1890. Calamites Suclcowii Brongn., Saporta, Rev. gen. bot., vol. 1, p. 584, jil. xxv, figs.

1, la, lb.

1833. An Calamites cannceformis Scblotb., Liudley and Button, Foss. Fl., vol. i, p. 217:

pi. Ixxix?

1877. An Calamites canncvformis Scblotb., Lebour, Illustr., pi. 1?

1833. An Calamites—base of stem, Liudley and Hutton, Foss FL, vol. ii, p. 39, pi. xcvi!
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1848. Galamites Artisii Sauvenr [non (Goepp.) Ett.], Veg. foss. terr. houilL Belgiqne,

pL viijflg. 1 (2?).

1848. Galamites nodosus Scliloth. (non Stb.). Sauveur, Veg. foss. terr. houill. Belgique,

pi. sii, fig. 3.

1851. Galamites communis Ettingsliausen, Beitr. FL Vorw., p. 73 (ex parte syn.j.

1882. Galamites irregularis Achepohl (non Kntorga), jS"iederrh.-Westfal. Steiuk., pt. 6,

p. 89, pL sxviii, fig. 2.

1S84. Galamites (Stylocalamites) Suclcouni Brongn., Weiss, Steinkohlen-Cal., vol. ii,

Atlas, pi. ii, fig. 1 ;
pi. iii, figs. 2, 3 ;

(pi. iv, fig. l?
) ;

pL xvii, fig. 3.

1884. Stylocalamites 8uc1couiii (Brongn.) Weiss, Steinkohlen-Cal., vol. ii. Atlas, pi. ii, fig.

1 ;
pi. iii, figs. 1, 3 ;

pi. xxvii, fig. 3.

1887. Stylocalamites Suclcorcii (Brougn.) Weiss, Kidston, Foss. fl. Radstock Ser., p. 342,

1820. An Galamites decoratus Scliloth. (non Eichwald), Petrefactenknnde, p. 401"?

1822. An Galamites decoratus Schloth., Bronguiart, Mem. mns. hist, iiat., vol. viii, p. 217,

pLxii, fig. 2?

1825. An Galamites decoratus Schloth., Artis, Antedil. Phytol., pi. xxiv!

1828. An Galamites decoratus Schloth., Brongniart, Hist. veg. foss., p. 123, pi. xiv,

figs. 1-5?

1828. An Galamites decoratus Schloth., Bronn, in Bisehoff : Krypt. Gewachse, p. 60, pi.

vi, fig. 11?

1850. An Galamites decoratus Schloth., Mantell, Pictorial Atlas, p. 51, pi. xviif

1S54. An Galamites decoratus Schloth., Mantell, Med. Creation, 2d ed., p. 107, figs.

14, ,, ,;?

1861. An Galamites decoratus Schloth., Lesquereux, Geol. Surv. Kentucky, vol. iv, p.

435 (pi. iii, fig. 4, not published) ?

1897. An Galamites typ. Suckowii Brongn., Potonie, Lehrb. d. Pflanzeupal., p. 192, figs.

188, i, ii; p. 193, fig. 189?

This species, reported b}^ Professor Lesquereux from Henrj- Comity,

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 i-esidue of the vascular tissiie constitutes a A^ery thin,

filmy pellicle, and seems to indicate for this species a very thin-walled

structure, possibly approaching the living type of Equisetimi. It is probable

that some of the tliick-walled or more Calamodendi-oid si^ecimens referred

in this country to this species are really more closely related to C. varians and

other species. The thin tissue of C. Suckowii has been especially emphasized

by the late Marquis Saporta.

Locality.—Pitcher's coal bank, U. S. Nat. Mus., 5425.
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Galamites OiSTii Broiigu.

1828. Galamites Gistii Brongniart, Hist. veg. foss., p. 129, pi. xx.

1848. Galamites Gistii Brongn., Sauveur, V6g. foss. terr. houill. Belgique, pi. xl, fig. 1

(2"?); pi. viii, fig. 3; pi. ix, fig. 1.

1853. Galamites Gistii Brongii., Marcou, Geol. Map N. Amer., p. 38, i>\. v, fig. 1.

1855. Galamites Gistii Brougu., Geinitz, Verst. Steink. Sachseu, p. 7, pi. xi, fig. 7 (8?);

pi. xli, fig. 4 (5?); pi. xiii, fig. 7.

1865. Galamites Gistii Brongn., Heer, Urwelt Suhweiz, p. 8, fig. 4a (b1).

1869. Galamites Gistii Brongn., Scliimper, Traite, vol. 1, p. 313, Atlas (1874) (pi. xviii,

fig. 3 ?).

1871. Galamites Gistii Brongn., Dawson, Kept. Geol. Struct. P. E. I., p. 44, pi. ii, figs.

10, 11.

1876. Galamites Gistii Brongn., Heer, PL Foss. Helv., p. 47, pi. xx (figs. 1, 2, 41), 3.

1877. Galamites Gistii Brongn., Grand 'Eury, Fl. carb. Loire, p. 19, pi. ii, figs. 1, 2, 3.

1878. Galamites Gistii Brongn., Dawson, Acad. GeoL, 3d ed., p. 442, fig. 163B
; j). 194

(fig. 38?).

1879. Galamites Gistii Brongn., Heer, Urwelt Schweiz, 2d ed., p. 15, figs. l&Or-h.

1879. Galamites Gistii Brongn., Lesquereux, Coal Flora, Atlas, p. 1, pi. i, fig. 6; text,

voL i (1880), p. 27.

1880. Galamites Gistii Brongn., Eothpletz, Abh. Schweiz. jial. GeselL, vol. vi, no. 4,

p. 3, pi. ii, fig. 3.

1880. Galamites Gistii Brongn., Dawson, Chain of Life, p. 104, fig. 96B.

1882. Galamites Gistii Brongn., Renault, Cours bot. foss., vol. ii, p. 162, pi. xxiv, fig. 7

1883. Galamites Gistii Brongn., Lesquereux, 13th Rept. Geol. Surv. Indiana, p. 40, pi

V, fig. 4.

1886. Galamites Gistii Brongn., Sterzel, Fl. Rothl. u.-w. Sachsen, p. 12 (pi. i, fig. 8?)

pL ii (figs. 1«, 2?) 3; (pi. iii, fig. 1; pi. vii, fig. 2?).

1886. Galamites Gistii Brongn., Zeiller, Fl. foss. Valenciennes, Atlas, pi. Ivi, figs. 1, 2

text (1888), p. 342.

1887. Galamites Gistii Brongn., Credner, El. Geol., 6th ed., p. 472, fig. 2336.

1888. Galamites Gistii Brongn., Dawson, Geol. Hist. PI,, p. 123, fig. 46B (fig. 48?).

1889. Galamites Gistii Brongn., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 104, text fig.

1890. Galamites Gistii Brongn., Renault, Fl. foss. houill. Commentry, vol. ii, p. 389, pi.

xliii, fig. 4; \A. xliv. figs. 1, 2; pi. Ivii, fig. 4.

1890. Galamites Gistii Brongn., Grand 'Eury, Geol. pal. Gard., p. 217, pi. xv, fig. 1 (2?).

1891. Galamites Gistii Brongn.,Raciborski, Permokarb. FL, p. 13, pi. i (fig. 1?), (fig. 2?).

1835. Galamites tuhereulosus Gutbier, Abdrlicke, p. 24, jiL ii, figs. 4, 14; pi. iiiA, fig. 4.

1843. An Galamites Durrii Gutbier Mss., in Neumann, Gotta, Geinitz, et al. : Gaea v.

Sachsen, p. 69?

1849. An Galamites Durrii Gutbier, Verst. Rothl. Sachsen, p. 8, pi. i, fig. 6?

1849. An Galamites leioderma Gutbier, Verst. Rothl. Sachsen, p. 8, pi. i, fig. 5?

1864. An Galamites leioderma Gutb., Goeppert, Foss. Fl. j)erm. Form., p. 34, pi. iii, fig. 1?

1851. Galamites communis Ettingshausen, Beitr. Fl. Vorw., p. 73 (ex parte syn.).

1854. Galamites tenuifoiius Ettingshausen, Foss. Fl. Radnitz, p. 27 (pars), pi. iii, fig. 4.

1862. Galamites infractus Gutb. var. leioderma (Gutbier) Geinitz, Kachtr. z. Dyas,

vol. ii, p. 135, pi. XXV, fig. 3.
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The characters of this species, incKiding- 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 obsciire

or punctiform cicatrices at the lower extremities, and the shallow furrows,

cleai'ly striate, are so clear and diagnostic in the material at hand as to

leave no doubt as to its identity with the species described by Brongniart

from the Northern Anthracite field in Pennsylvania. The vascular arrange-

ment at the nodes is 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 C. nodosus Schloth. or C. 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 specimens, with much gi-eater proportionate breadth

of rib, and with varying nodal diameter and lax aspect of the stem, under a

separate varietal or specific name, which might at least be of some strati-

graphic value. Illustrations of this phase are given by Raciborski,^ Sterzel,^

and Gutbier. The Calamites infradus, and leioderma of Grutbier appear to

be closely related to these, although they are frequently inscribed as syno-

nyms of Calamites Cistii.

Locality. —Pitcher's coal bank, U. S. Nat. Mus., 5424.

ASTEROPHYLLITES Bronguiart, 1822.

1822. AsUrophyUites Brongniart, Mein. mus. hist, uat., vol. viii, ]i. 210 (pars).

1828. Asterophyllites Brongniart, Prodrome, p. 159.

1820. Casuarinites Schlotlieim, Petrefacteukunde, p. 397 (pars).

1823. Schlotheimia Sternberg, Versuch, vol. i, fasc. 2, p. 32.

1823. 3IyriophylUtes Sternberg, Versuch, vol. i, fasc. 3, p. 39 (pars).

1826. Bornia Sternberg, Versuch, vol. i, fasc. 4, tent., p. xxviii (pars).

1826. Brulcmaimia Sternberg, Versuch, vol. i, fasc. 4, tent., p. xxix (pars).

1826. Bechera Sternberg, Versuch, vol. i, fasc. 4, tent., p. xxx (pars).

1836. JIi2}])tirites Lindley and Hutton, Foss. Fl., vol. iii, p. 105 (pars).

1869. Galamocladxis Schimper, Traite, vol. i, p. 323.

1880. Asterophylhcm Schimper, in Zittel: Hand. Pal., vol. ii, p. 175.

I Permokarb. Fl., 1891, p. 13 (365), pi. v, hgs. 1, 2.

'Foss. Fl. Rothl. n.-w. Saelisens, 1886, p. 12, pi. i, fig. 8; pi. ii; pi. iii; pi. vii.
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ASTEROPHYLLITES EQUISETIFOKMIS (Scllloth.) BrOUgU.

PL LIX, Fig. Ic.

1720. Equisetum minimum, etc., Mylins, Memorabilia Sax. Subten\, p. 30, pi. xix, fig. 12,

1720. Polygonum foemina, etc., Mylius, Memorabilia Sax. Sabterr., p. 30, pi. xix, fig. 7.

1720. JBquiseUim majus, etc., Mylius, Memorabilia Sax. Subterr., p. 30, i)l. xix, figs. 3, 5.

1723. Equisetum palustre, etc., Scheuchzer, Herb. Dil., pi. i, fig. 3; pi. ii, fig. 1.

1723. Equisetum dilmnanum Scheuchzer, Herb. Dil., pp. 15, 70, pi. i, fig. 5.

1804. Schlotheim, Fl. d. Vorw., pi. i, fig. 2; pi. ii, fig. 3.

1820. Casuarinites equisetiformis Schlotheim, Petrefacteuk., j). 397.

1825. Bornia equisetiformis (Schloth.) Sternberg, Yersuch, vol. i, fasc. 4, tent., p. xxviii.

1841. Bornia equisetiformis (Schloth.) Sterub., Steininger, Geogu. Beschr., Nachtr.,

p. 12, fig. 13.

1828. Asteropliyllites equisetiformis (Schloth.) Brougniart, Prodrome, p. 159.

1837. AsterojjhyUites equisetiformis (Schloth.) Brongu., Germar, Isis, col. 428, pi. ii, fig. 3.

1841. Asteropliyllites equisetiformis (Schloth.) Brongu., Hitchcock, Geol. Massachusetts,

vol. ii, p. 541, pi. xxi^ fig. 2.

1845. Asteropliyllites equisetiformis (Schloth.) Brongu., Germar, Verst. Steink. Wettin

u. Lobejliu, p. 21, pi. viii.

1846. Asteropliyllites equisetiformis (Schloth.) Brougn., Teschemacher, Poss. Veg.

Amer., p. 380.

1855. Asteropliyllites equisetiformis (Schloth.) Brougn., Geinitz, Verst. Steink. Sachsen,

1). 8, \A. xvii, fig. 1.

1858. Asterojjliyllites equisetiformis (Schloth.) Brougn., Lesquereux, Eept. Geol. Surv.

Kentucky, vol. iv, p. 436, pi. iv, figs. 1, la.

1804. Asteropliyllites equisetiformis {^(Moth.) Brongu., Goeppert, Foss. Fl. perm. Form.,

p. 36, pi. i, fig. 3.

1869. Asteropliyllites equisetiformis (Schloth.) Brougn., von Koehl, Foss. Fl. Steink.

Westphalens, p. 22, pi. iii, fig. 5.

1871. Asteropliyllites equisetiformis (Schloth.) Brougn., O. Feistmantel, Steinkohlenf.

Kralup, p. 17, pi. i, fig. 1.

1871. Asteropliyllites equisetiformis (Schloth.) Brongu., Weiss, Foss. Fl. jiingst. Steink.

u. Eothl., p. 126 (pi. xii, fig. 21).

1873. Asteroiiliyllites equisetiformis (Schloth.) Brongu., O. Feistmantel, Zeitschr.

deutsch. geol. Gesell., vol. xxv, p. 471 (pi. xiv, fig. 6?).

1874. Asteropliyllites equisetiformis (Schloth.) Brougn., O. Feistmantel, Verst. bohm.

Ablag., vol. i, p. 116, pi. x, figs. 1, 2; pi. xi; pi. xii, fig. 2.

1876. Asteropliyllites equisetiformis (Schloth.) Brougn., Heer, Fl. Foss. Helv., p. 48,

pi. xix, figs. 1, 2.

1876. Asteropliyllites equisetiformis (Schloth.) Brongu., Ferd. Eoemer, Leth. Geogu.,

Pal., pi. 1, fig. 4; text (1880), p. 146.

1879. Asteropliyllites equisetiformis (Schloth.) Brougn., Saporta, Monde d. Plantes, p.

175, fig. 11, 5, 4.

1879. Asteropliyllites equisetiformis (Schloth.) Brongu., Zeiller, Veg. foss. terr. houill.,

p. 19, pi. clix, fig. 3.
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1879. Asterophyllites equifieUformis (Schlotli.) Brougu., Heer, Ilrwelt Scliweiz, 2d ed.,

p. 16, fig. 19.

1879. Asterophyllites equisetiformis (Scliloth.) Brougii., Lesquereux, Coal Flora, Atlas,

p. 1, pi. ii, figs. 3, 3a; pi. iii, figs. 5-7; text, vol. i (1880), p. 35.

1881. Asterophyllites equisetiforniis (Sclilotli.) Brongn., "Weiss, Ans d. Fl. d. Steink.,

p. 9, pi. ix, fig. 45.

1882. Asterophyllites equisetiformis (Scliloth.) Brougn., Renault, Coins Lot. foss., vol.

ii, p. 122, pL xviii, fig. 1; pi. xix, fig. 3.

1883. AsterophyUites equisetiformis (Scbloth.) Brougn., Sclienk, in Richthofen : China,

vol. iv, p. 235, pi. xxxvii, figs, 2, 3.

1883. Asterophyllites equisetiformis (Schlotli.) Brongn., Lesquereux, 13th Rept. Geol.

Surv. Indiana, pi. vi, figs. 1, 2.

1886. Asterophyllites equisetiformis (Schloth.) Brougn., Zeiller, Fl. foss. houill. Valen-

ciennes, Atlas, pi. Iviii, figs. 1-7; text (1888), p. 368.

1888. Asterophyllites equisetiformis (Schloth.) Bi'ougu., Toula, Die Steinkohleu, p. 205,

pi. V, fig. 27.

1888. Asterophyllites equisetiformis (Schloth.) Brougn., Renault, PI. foss.; p. 202, fig. 15.

1889. Asterophyllites equisetiformis {BcUoth.) Brongn., Lesley, Diet. Foss. Pennsylvania,

vol. i, p. 46, text fig.

1890. Asterophyllites equisetiformis (Schloth.) Brougn., Reuault, Fl. foss. houill. Oom-

mentry, vol. ii, p. 409, pi. xlviii, figs. 3, 4, 5.

1893. AsterophylUtes equisetiformis (Schloth.) Brongn., Grand 'Eury, Geol. pal. houill.

Gard., pp. 156, 173, pi. xvii, fig. 4.

1893. Asterophyllites equisetiformis (Schloth.) Brougn., Potouie, Fl. Itothl. Thiiringen,

p. 176, pi. xxiv, fig. 8.

1899. Asterophyllites equisetiformis (Schloth.) Brongn., D. White, 19th Ann. Rept.

U. S. Geol. Surv., pt. 3, p. 513.

1836. Hippitrites longifolia Lindley & Hutton, Foss. FL, vol. iii, pis. cxc, cxci.

1844. AsterophyllitesNeumannianus Goeppert, in Wimmer : Fl. v. Schlesien, vol. ii, p. 199.

1848, Asterophyllites Lindleyanus Goeppert, in Bronn : Index Pal., p. 122.

1851. Galamites Gistii Brougn., Bttingshausen, Fl. d. Vorw., p. 75 (ex parte syn.).

1865. (Jalamites Gistii Brongn., Heer, Urwelt Schweiz, p. 8, fig. 4c.

1855. Asterophyllites grandis L. & H., Geinitz, Verst. Steink. Sachsen, pi. xvii, fig. 5.

1855. Galamites equisetiformis (Schloth.) Ettiugshausen, Steinkohleufl. Radnitz, p. 28.

1869. Galamocladus equisetiformis (Schloth.) Schimper, Traite, vol. 1, p. 324, pi. xx,

figs. 1-3, 4.

1898. Galnmoclailus equisetiformis (Schloth.) Schimp., Seward, Foss. Plants, vol. 1,

p. 334, fig. 87.

1869. Annularia calamitoides Schimper, Traite, vol. 1, p. 349, pi. xxii^ fig. 4.

1876. Galamocladus hinervis Boulay, Terr, houill. uord Fr., p. 22, pi. ii, fig. 1.

1876. Galamostachys germaniea Weiss, Steinkohleu Cal., vol. 1, p. 47, j)l. xvi, figs. 3, 4.

1883. Galamostachys germamica Weiss, Schenk, in Richthofen: China, vol. iv, p. 233,

111. xxxvi, flg. 5.

1878. Galamostachys equisetiformis (Schloth.) [Bigsby?], Bigsby, Thesaurus Dev.-

carb., J).
145.

1880. Asterophyllum equisetiformis (Schloth.) Schimper, in Zittell: Handb. Pal., vol. ii,

pp. 174, 175, fig. 131.

18S1. Asterophyllites annularioides Crepin, in ]\Ionrlon: Geol. 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 been relatively rare in this region at the time of

the deposition of the lower coals. Two or tlu-ee of the fragments are, by
the marked obliquity of the very narrow leaves, the short nodes, and the

general delicacy of form, closely related to Asterophyllites eredifoUus Audi-.

This phase of A. equisetiformis is not rare in the Appalachian Basin, where

it is found near the base of the Productive Coal Measures, or Alleghany

series. The leaves on a branch 2 mm. wide are more than tlii-ee times the

length of the internode, which is about 4 mm.
From the habit of some of the larger stems I am strongly inclined to

believe that some of the segments of large stems referred by authors to

' A. longifoUus or A. rigidus may be merely portions of the main stems or

principal branches of A. equisetiformis.

The Lacoe collection in the United States National Museum contains a

fine example (No. 7689) of the latter species from Cannelton, Pennsylvania,

in which we see a stem segment 43 cm. long, 1 7 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 cm., 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 cm.

in length. In this respect it differs much from certain specimens from

Mazon Creek ascribed by Professor Lesquereux to this species, as well as

from that figured under the same name by Von Roelil.^

It is possible that the distinctions between the different species of

Asterojihyllites have not in numerous cases been consistently established or

followed.

Localities.—Grilkerson's Ford; Owen's coal bank, U. S. Nat. Mus., 5423.

ASTEEOPHYLLITES LONGIFOLIUS (Stb.) BrongU.

PI. XLIX, Figs. 2-4.

1825. Brukniannia longifoUa Sternberg, Yersuch, vol. i, tent., p. xxix, fasc. 4, pi. Iviii,

fig.l.

1828. AsterophylUtes longifoUus (Stb.) Bronguiart, Prodrome, p. 159.

' Fobs. Fl. Steinkohlenf. Westphalens, pi. iii, fin-. 5.
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1832. Asterophyllites longifoUus (Stb.) Brongu., Lindley aud Huttou, Foss. FL, vol. i,

pi. xviii.

1855. Asterophyllites longifoUus (Stb.) Brongn., Geiuitz, Verst. Steiuk. Sacbsen, p. 9,

pi. xviii, flgs. 2, 3.

1869. Asterophyllites loju/ifolius (Stb.) Brongn., Von Roelil, Foss. Fl. Steiuk. West-

• plialeiis, p. 25, pi. iv, flg. 16; (pi. xii fig. Icl).

1874. Asterophyllites longifolius (Stb.) Brongn., O. Feistmantel, Verst. bohm. Ablag.,

vol. i, p. 123, pi. xiv, flg. 6; pi. xv, fig. 1.

1876. Asterophyllites longifoUus (Stb.) Brongn., Heer, FI. Foss. Helv., p. 50 (pi. xix,

fig. 31).

1870. Asterophyllites longifoUus (Stb.) Brongn., Weiss, Steink.-Gal., vol. i, p. 50, pi. x,

figs. 1,2, 3.

1881. Asterophyllites longifoUus (Stb.) Brongn., Weiss, Aus d. Fl. d. Steink., pi. ix,

fig. 46.

1886. Asterophyllites longifoUus (Stb.) Brongn., Zeiller, FI. foss. houill. Valenciennes,

Atlas, pi. lix, fig." 3; te.xt (1888), p. 374.

1890. Asterophyllites longifoUus (Stb.) Brongn., Renault, Fl. foss. houill. Gommentry,

vol. ii, p. 415, pi. xlvii, fig. 4; i^l. xlviii, figs. 1, 6.

1893. Asterophyllites longifoUus (Stb.) Brongn., Potonie, Fl. Eothl. Tliliringeu, p. 178,

X^l. xxxiii, flg. 4.

1848. Asterophyllites elegans Sauveur, Veg. foss. terr. liouill. Belgique, pi. Ixviii, fig. 1.

1851. Galamites tenuifolius (Stb.) Ettingsliausen, Beitr. Fl. Vorw., p. 76 (syn.).

1854. Galamites tenuifolius (Stb.) Bttingsbausen, Steiukohlenfl. Eadnitz, p. 27 (pi. ii,

fig.l?).

1869. Galamodadm longifoUus (Stb.) Schiuiper, Traits, vol. i, p. 323.

1886. Calamocladus longifoUus (Stb.) Schimp., Kidstoii, Gat. Pal. PI. Brit. Mus., p. 41.

1876. Asterophyllites cf. rigidus (Stb.) Brongu., Weiss, Steinkoblen-Gal., vol. i, pi. xii,

fig. IB.

1876. Galamostachys sp. Weiss, SteinkohlenGal., vol. i, p. 56, pi. xii, flg. lA.

1876. Galamostachys longifoUus (Stb.) Weiss, Steinkohlen-Gal., vol. i, p. 50, pi. x, fig. 1.

1884. Galamostachys longifoUtis (Stb.) Weiss, Steinkoblen-Cal., vol. ii, p. 171, pi. xx,

fig. 0; pi. xxi, flg. 11.

1886. Galamostachys longifoUus (Stb.) Weiss, Kidston, Trans. Geol. Soc. Glasgow, vol.

iii, p. 54 (pi. iii, flg. 4!).

1879. Asterophyllites tenuifolius (Stb.) Brongn., Zeiller, Fl. foss. terr. liouill., 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. I'he finely but distinctly striated nodes range from 13 to 30

mm. in length, Avhile the leaves, counting 30 to 40 in the verticil, are from

one and one-half to three times the length of the iiiternode. The verticils

vary greatly in their angle of divergence from the axis, some of them being

erect, while others spread out yary open, according to the distance from the

apex of the branch. The leaves are generall}^ rigid, though curving out
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from an axis not parallel to the stem, narrow, somewhat ronnded or thick

in transection, with a strong midrib, which is striate, carinate on the iDack,

and marked on the inner surface by two parallel lines. Where the carbona-

ceous matter is removed from one of the specimens, broken contig-uously to

the nodal diaphragm, the leaves, which go out at an angle of about 45°

with the stem, seem to be united at the bases in a sheath a little over a mil-

limeter in width.

The occurrence of Asteropliyllites lonfjifolius at the coal banks near
Clinton has already been recorded by Professor Lesquereux.^ But 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. It is clear that confusion exists as to the

distinction 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 descriptions 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, PI. XLIX, to agree with the A. hngifolius as figured by Sternberg,^

Sauveur,^ 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 survey 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 AsterophyUites, explains' that

A. rigidus is distinguished from A. hngifolius by the shorter internodes, the

joints not 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" with
these characters, though the leaves in his Bruhmannia longifolia'^ are 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

CalamostacJiys typica in fig. 1, pi xxiii, of the Atlas to the latter's "Traiti^,"

'Coal Flora, vol. iii, p. 879.

= Versucli einer yiora der Vorwelt, vol. i, pi. Iviii, fig. 1.

3 V^g. foss. terr. houill. Belgique, pi. Iviil, fig. 1.

Fl. foas. bassln houill. Valenciennes, p. 374, p]. lix. fig. 3.

^^Verst. bohm. Ablagerungen, vol. i, 1874, pp. 123-125.
f' Verauch, vol. i, pi. xix, fig. 1.

^Op. cit., vol. i, pi. Iviii, fig. 1.
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von Roelil's figure^ of Volkmannia elongata, and one of the examples^

identified by Weiss as Calamostachys Ludivigii to Asteroi:)hyllites longifoUus.

The variation in the size of the strobili and the width of the bracts in the

fractifications described tinder this name furnish another example of the

uniformity of the vegetation as compared with the reproductive organs in

the Galamari(B.

The specimens of Asterophyllites longifoUus from the mines near Clinton

agree fairly well with examples of that species from the Bristol coal field

in England.

Localities.—Gilkerson's Ford, U. S. Nat. Mus., 5432; Owen's coal bank,

U. S. Nat. Mus., 5423, 5677; Pitcher's coal bank, U. S. Nat. Mus., 5673, 5676.

CALAMOSTACHYS Schimper, 1869.

Traite, vol. i, p. 328.

Calamostachys ovalisLx."?

1858. Gf. Asterophyllites ovalis Lesquereux, in Rogers : Geol. Pennsylvania, voL ii, p,

851, pi. i, fig. 2.

1884. Cf. Calamostachys ovalis Lesquereux, Coal Flora, vol. iii, p. 717 (pi. Ixxxix,

figs. 3, 4«).

Among the CalamaricB 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 Lx. The specimen

comprises a segment of a compressed spike 45 mm. long- and 11 mm. wide,

the distinctly ribbed axis being 1.75 mm. wide, with internodes 4 to 5 mm.
in length.

The bracts, of which there appear to be between 15 and 20 to the

verticil, are slender, narrow, carinate, tapering from near the base to the

very slender apex, and ai'e 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 generic

relationship. But the entire absence of any trace of scars of the sporan-

giophores in the middle or upper portions of the internodes, as well as the

' Foss. Fl. Steinkolilen-Form. Westphalens, pi. vii, fig. 1.

"Steinkohlen-Calamarieu, vol. ii, pi. xviii, fig. 2.
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appearance of the bases of the iuternodes and the position occupied by

several fragments of sporangia, makes it seem probable that the specimen

belongs to the genus Palceostacliya Weiss As such, it might be compared

with P. jyechmculata Will, althougli the iuternodes are rather long for that

species.

The inclusion of this fragment in the species bearing the above name is

made entirely in deference to the great knowledge and experience of

Professor Lesquereux, who seems to have identified it without question as

Calamostacliys ovalis. A comparison of the original figure^ with the later

figm-es^ 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 vicinity of Clinton, Henry

County, Missouri, No. 8056 of the Lacoe collection, U. S. Nat. Mus.

ANNULARIA Sternberg, 1823.

Yersuch eiiier Flora der Yorwelt, vol. i, fasc. 2, p. 36.

That certain among the Annulariseform types represent foliate parts of

some Calamites is now generally accepted, the case of Anniilaria ramosa hav-

ing been amply developed almost simultaneously by both Weiss and Stur.

The more recent researches of Dr. Potoni^ go far in showing the relations

of Annularia to both the Equisekim and Calamodendroid types. As the

result of his study of well-preserved material from the Rothliegende of Thiir-

ino-ia, Potoni^^ demonstrates that the leaves of A. stellata are joined at their

bases in a narrow, spreading sheath, comparable to Eqtdsetum, while theu-

superficial structure is in all respects essentially the same as that of the

leaves of Equisetites semformis (Schloth.) Andra and Calamites varians Stb.

Moreover, in certain verticils of Equisetites ^eaformis he finds the leaves

' In Rogers : Geology of Pennsylvania, vol. ii, 1858, pi. i, fig. 2.

2 Coal Flora, vol. iii, 1884, pi. Ixxxis, figs. 3, 4.

^Der iiussere Ban der Blatter von Annularia stellata (Schlotheim) Wood mit Ausblicken anf

Equisetites zewformis (Schlotheim) Andrii und anf die Bliitter von Calamites varians Sternberg: Ber.

d. Deutscli. l)ot. Gesell., vol. x, 1882, p. 561-.5(i8. Die Flora dea Eothliegenden von Thilringen : Abh. d.

k. Preuss. geol. Landesanst., N. F., Hft. 9, Tb. ii, 1893, pp. 170, 179.
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becoming entirely separated and free as the stems increase in tMckness,

instead of remaining- united in the sheath, thus reproducing- on a smaller

scale the features seen in foliate portions of Calamites varians Stb. {Cala-

mitina of Weiss). So close is A. stellata to the Calamites group that Dr.

Potonie appears to regard its relation as branch or twig of some Calamites

as not very improbable.

Fragments of Aunularia stellata with leaves still joined to larger stems

have been described by Professor Zeiller and Mr. Lacoe.^

Annularia eamosa Weiss.

1S2S. Annularia radiata Brongn., Prodrome, p. 156 (pars.)

184S. Annularia radiata Brongn., Sauveur, Veg. foss. terr. houill. Belg., pL Ixvii, tig. 2.

1855. Annularia radiata Bi-ongu., Geiuitz, Yerst. Steinlcolil. Sacbsen, p. 11, pi. xviii,

figs. G, 7.

1800. Annularia radiata Brongn., von Roebl, Poss. Fl. Steinlioblenf. Westplialens, p.

28, pi. iv, fig. 3.

1874. Annularia radiata Brongn., O. Peistmantel, Yerst. biihrn. Abl., vol. i, p. 130, pi.

xvii, figs. 2, 3, 4.

1878. Annularia radiata Brongn., Zeiller, Yidg. foss. terr. houill.. Atlas, pi. els, fig. 1;

text (1879), p. 24.

18SG. Annularia radiata Brongn., Zeiller, PI. foss. houill. Yalenciennes, Atlas, i)l. lix,

fig. 8; pi. 1x1, figs. 1,2; text (1888), p. 394.

1877. An Calamites nodosus ScMoth., Lebour, Illustr., pi. iii?

1881. Annularia ramosa Weiss, X. Jalirb. f. Min., vol. ii. Brief., p. 273.

1884. Annularia ramosa Weiss, Steinkolilen-Cal., vol. ii, ji. 98, j)l. v, figs. 1, 2; pi. vi,

figs. 1-7; pi. X, fig. 1; pi. XX, figs. 1, 2.

1893. Annularia ramosa Weiss, D. White, Bull. U. S. G-eol. Surv., ISTo. 98, y>. 17.

1887. Annularia ramosa Weiss, Stur, Galamar. Schatzlar. Sch., y>. 106, i)l. xii6, figs.

2, 3, 4, 6; pi. xiii, figs. 1,3-9; pi. xiv, figs. 3-5.

1880. Calamites [Eucalamites) ramosus Artis, Kidston, Poss. PI. Lanarksli., p. 51, pi. iii,

fig. 1.

Pructification.

1884. Calamites (^Eucalamites) ramosus Artis, Weiss, Steinkohlen-Cal., vol. ii, p. 98,

pi. V, fig. 2 ;
pi. vi, figs. 2, 3, 4, 0, 7 ;

pi. xx, figs. 1,2.

1884. Calamostachys ramosa Weiss, Steinkohlen-Gal., vol. 11, p. 180, pi. xx, figs. 1, 2.

1887. Calamites ramosus Artis, Stur, Galamar. Schatzlar. Sch., vol. ii, p. 90, (pi. xii, figs.

5, 6) ;
pi. xiib, figs. 2, 3, 4, 0.

Considerable variation is to be found among the leaves of this species,

which, as was demonstrated by both Weiss and Stur,- includes the foliate

' See Zeiller, Fl. foss. bassiu hmiiller fie Vsileiiclenues, 1888, p. 399; also Bull. U. S. Geol. Surv., No.

98, 1893, p. 27.

- See the resiime on the relations of this species in Bull. U. S. Geol. Suvv., No. 98, 189.^, p. 23.
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branches of Calamites ramosus. It is frequently difficult to distinguish it

from Anmilaria racUata Brong-n.^ by which name it was formerly usually

known. No. 7839 of the Lacoe collection, from Henry County, Missouri,

identified by Lesquereux as Annularia radiata, appears indistinguishable

from the ordinary leaves of this species. It is possible that other species of

Annularies represent the ultimate branches of different species of Calamites.

Locality.—Deepwater, U. S. Nat. Mus., .5460.

Annularia stellata (Sclilotli.) M'ood.

PI. XXIV, Fig. 3/a

1699. Apparinoi densius foliaUe Ijiiidius, Lithopliyl. Brit., p. 12, pi. v, flg. 201.

172.3. Apparince densius foliatm Sclieuchzer, Herb. Diluv., p. 19, pi. ill, flg. .3.

1723. Galium album vulgare Tourn., Sclieuchzer, Herb. Diluv., p. 63, pi. xiii, fig. 3.

1771. Galium album latifoUum Eupp., Walcb, Xaturs;escb. Verst., vol. iii, p. 117, pi. a>,

fig. 2.

1804. Scblotlieim, Flora d. Vorw., pi. i, tig. 4.

1804. Equisetum? Parkiuson, Organic Eem., p. 428, pi. v, fig. 11.

1809. An PhytoUtlms steUatus Martin, Petriflcata Derb., pi. xx, fig. 4?

1820. Gasuarinites steUatus Schlotheim, Petrifactenkunde, 'p. 397.

1832. Gasuarinites steUatus Schlotheim, Meikwiirdige Verst., p. 5, pi. i, fig. 4.

1823. Annularia spinulosa Sternberg, Versuch, vol. 1, fasc. 2, pp. 28, 32; pi. xx, fig. 4;
tent., p. xxxi.

1826. Bornia stellata Sternberg, Versuch, tent., p. xxviii.

1826. Annularia fertilis^t&vnherg. Yevawoh^ vol. i, fasc. 4, p. 43, pi. li, fig. 2; tent.,

p. xxxi.

1837. Annularia fertilis Stb., Bronn, Lethwa Geogn., p. 44, pi. viii, fig. 8.

1859. Annularia fertilis Stb., Eichwald, Lethfea Eossica, p. 187, pi. xiv, fig. 9.

1828. Anmilaria longifoUa Brongniart, Prodrome, p. 156.

1845. Annularia longifoUa Brongn., Germar, Verst. Wettin n. Lobejiiu, p. 25, pi. ix

figs. 1-3.

1852. Annularia longifoUa Brongu., Ettingshausen, Steinkohlenfl. Stradonitz, p. 8, pi. i

fig. 4.

1855. Annularia longifoUa Brongn., Geinitz, Verst. Steink. Sachsen, p. 10, pi. xix
figs. 3-5.

1866. Anmdaria longifoUa Brongn., Lesquereux, Geol. Surv. Illinois, vol. ii, Pal., p. 444
1869. Annularia longifoUa Brongn., Schimper, Traite, vol. i, p. 348 (pars), pi. xxii, fig,

5; pi. xxvi, figs. 2, 3, 4.

1869. Annularia longifoUa Brongn., von Roehl, Foss. Fl. Steink. Westphalens, p. 28, pi,

iv, fig. 6.

1870. Annularia longifoUa Brongn., linger, Sitzb. Akad. Wiss. Wien, Math.-nat. CI.

vol. Ix, 1, p. 783, 1)1. i, fig. 8.

1874. Anmdaria longifoUa Brongn., O. Feistniantel, Verst. bohni. Ablag., vol. i, p. 127
pi. XV, fig. 3; pi. xvi, fig. 1.
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1876. AnnvMria longifolia Brongn., Ferd. Roemer, Letbaea Geogn., voL i, Atlas, pi. 1,

fig. 8; text (isSO), p. 150.

1876. Annularia loncji/oUa Broagu., Heer, Fl. Foss. Helv., p. 51, pi. xix, figs. 1, 5.

1879. Annularia longifolia Brongu., Lesquereux, Coal Flora, Atlas, p. 2, pi. il, figs.

1, 2, 2«; text, vol. i (1880), p. 45.

1881. Annularia longifolia Brongu., Lesquereux, Rept. Geol. Surv. Indiana, 1879-

80, p. 153, pi. xi, fig. 1.

1882. Annularia longifolia Brongn., Renault, Cours bot. foss., vol. ii, p. 126, pi. xx,

fig. 1.

1883. Annularia longifolia Brongn., Lesquereux, 13th Rept. Geol. Surv. Indiana, pt. 2,

\). 44, pi. vii, figs. 1, 2.

1883. Annularia longifolia Brongn., Schenk, in Richtbofen : Chiua, vol. iv, p. 232, pL

xxxix.

1884. Anmilaria longifolia Brongn., Lacoe, in Lesquereux: Coal Flora, vol. iii, p, 706.

1888. Annularia longifolia Brongn., Toula, Die Steinkohlen, p. 205, pi. v, fig, 29.

1889. Annularia longifolia Brongn., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 26,

text fig.

1891. Annularia longifolia Brongn., Raciborski, Rozpraw. Wydz. mat. przyrod. Akad.

Umiej., Krakow., vol. xxi, p. 359, pi. v, figs. 17-19.

1834. Asterophyllites equisetiformis (Scbloth.) Brongn., Liudley and Button, Foss. FL,

vol. ii, pi. 124.

1835. Uquisetum stellifolium, Harlan, Trans. Geol. Soc. Pennsylvania, vol. i, p. 2(i0, pi.

xiv, fig. 4.

1836. AsterophylUtes f Morton, Am. Jour. Sci., vol. xxix, p. 151, pi. ix, fig. 30.

1840. AsterophylUtes, Jackson, Rept. Geol. Surv. Rhode Island, 1839, p. 288, pi. vi.

1841. Annularia, Hitchcock, Final Rept. Geol. Massachusetts, voLii, p. 754, fig. 266,

pi. xxil. fig. 3; pi. xxiii, fig. 1 (center).

1860. Annularia stellata (Schloth.) Wood, Proc. Acad. Nat. Sci., Phila., vol. xii,

p. 236.

1878. Annularia stellata (Schloth.) Wood, Zeiller, Veg. foss. terr. houill.. Atlas, pi. clx.,

figs. 2, 3; text (1879), p. 26.

1886. Annularia stellata (Schloth.) Wood, Zeiller, Fl. foss. houill. Valenciennes, Atlas,

pi. Ixi, figs. 4-6; text (1888), p. 398.

1887. Annularia stellata (Schloth.) Wood, Kidston, Foss. Fl. Radstock Ser., p. 343.

1887. Annularia stellata (Schloth.) Wood, Stur, Calamar. Carbon-Fl., p. 55, pi. xiii/;,

fig. 3.

1890. Annularia stellata (Schloth.) Wood, Renault, Fl. foss. houill. Commentry, vol. ii,

p. 398, pi. xlv, figs. 1-7; pi. xlvi, figs. 1-6.

1891. Annularia stellata (Schloth.) Wood, Raciborski, Permokarb. Fl. Karmiowick.

Wapieuia, p. 7, pi. v, figs. 17-19.

1892. Annularia stellata (Schloth.) Wood, Potonie, Natnrw. Wochenschr., vol. vii, no.

51,p.520, figs. 1,2.

1893. Annularia stellata (Schloth.) Wood, Renault, Fl. Foss. Autuu et Bpinac, vol. ii.

Atlas, pi. xxviii, tigs. 1, 3, 5-15; text (1896), p. 67.

1893. Annularia stellata (Schloth.) Wood, Potonie, Fl. Rothl. Thiiringen, p. 162, pi.

xxiv, figs. 1-6.

1893. Ammlaria stellata(^tih\ot\i.) Wood, D. White, Bull. U. S. Geol. Surv., Xo. 98, p. 25.
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1896. Annularia stellata (Schlotli.) Wood, Potonie, Abh. k. Pr. geol. Landesanst., N. F.,

Hft. 21, p. 37, fig. 32.

1897. Annularia stellata (Schlotli.) Wood, Potoni(', Lehrb. d. Pfiaiizeupal., p. 200, fig.

195.

1898. Annularia stellata (Schloth.) Wood, Seward, Foss. PL, vol. i, p. 265, flg. 58D;
p. 339, fig. 88.

1868. AsterophylUtes lon/jifoUus (Stb.) Brongn., Biniiey, Obs. Struct. Foss. PI. Garb.,

pt. i, p. 28, pi. vi, fig. 3.

1870. Annularia sp. Ferd. Roeiner, Geol. v. Oberschlesieii, p. 117, pi. ix, flg. 9.

1883. Annularia mucronata Schenk, in Richthofeii: Ghiua, vol. iv, p. 226, pi. xxx,
fig. 10.

1887. Annularia Geinitzii Stur, Galamar. Scbatzlarer Sell., p. 215, pi. xvi/>, figs. 1, 2, 3.

1888. Annularia Geinitzii Stur, Toula, Die Steiukohlen, p. 209, pi. v, flg. 14.

1887. An Annularia westphalica Stur, Galamar. Scbatzlarer Sch., p. 213, pi. xiiib, fig. 2?
1887. AsterophylUtes icestphalicus Stur, Galamar. Scbatzlarer Scb., p. 216, pi. iv&, flg. 4.

Fkuctipication.

1826. Brulcmannia tuberculata Sternberg, Versuch, vol. i, fasc. 4, tent., p. xxix (Pars?),

pi. xlv, fig. 2.

1882. Bruckmannia tuberculata Stb., Renault, Gours bot. foss., vol. ii, p. 129, pi. xxi,

figs. 1-6 bis.

1828. AsterophylUtes tuberculata (Stb.) Brongniart, Prodrome, p. 159.

1876. Annularia longifolia Brongn., Ferd. Roemer, Lethaea Geogn., vol. i. Atlas, pi. 1,

fig. 9; text (1880), p. 150.

1877. Annularia longifolia Brongn., Grand 'Bury, Fl. carb. Loire, p. 44, pi. vi, flg. 4.

1879. Annularia longifolia Brongn., Heer, Urwelt d. Scbweiz, p. 16, flg. 22.

1879. Annularia longifolia Brongn., Lesquereux, Goal Flora, Atlas, ]j1. iii, fig. 10 (non
11, 12).

1882. Annularia longifolia Brongn., Renault, Gours bot. foss., vol. ii, p. 126 pi. xxi,

figs. 1-7.

1883. Annularia longifolia Brongn., Schenk, in Richthofen: Ghina, vol. iv, p. 232, pi.

xxxiv, figs. 4-7; pi. xxxv, flg. 7; pi. xxxvi, flgs. 1-4; pi. xxxix; pi. xli, fig. 6.

1876. Stachammlaria tuberculata (Stb.) Weiss, Steinkohlen-Cal., vol. i, p. 17 pi. i,

flgs. 2-4; pi. ii, flgs. 1-3; pi. iii, flgs. 3-10, 12.

1879. AsterophylUtes fruit, Lesquereux, Goal Flora, Atlas, p. 2, pi. iii, fig. 10.

1884. Calamostachys tuberculata (Stb.) Weiss (nou Lx.), Steinkohlen-Gal., vol. ii p. 178.

1886. Annularia stellata (Schloth.) Wood, Zeiller, PI. foss. houill. Valenciennes, Atlas
pi. Ixi, flgs. 3, 3a; text (1S8S), p. 398.

1890. Annularia stellata (Schloth.) Wood, Renault, Fl. foss. houill. Gommentry. vol. ii,

p. 398, pi. xlv, flgs. 1-3; pi. xlvi, flgs. 4-6.

1893. Annularia stellata (Schloth.) Wood, Sterzel, Fl. Rothl. Plauensch. Grund, p. 99
pi. ix, flg. 9.

1899. Annularia stellata (Schloth.) Wood, D. White, 19th Ann. Rept. U. S. Geol. Surv.,

pt. 3, p. 515 (pi. Ixviii, flg. 10?).

An excellent suite of specimens from Henry Countj 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 11
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of the Outlying- Carboniferous Basins of Southwestern Missouri/ In the

material from the vicinity of Clinton is a rock on which one fine verticil of

this species includes as luany as twenty-seven leaves. Another fragment,

from Hobbs's bank, contains portions of a plant in which the leaves are

nearly 6 cm. 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

Dee^jwater, show the mucrons clearly developed at the apices of the sha-

greened leaves. In some examples the upper surface of the leaves is Avell

arched uj^ward, 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 It is possible the rugose or shagreened effect

is due to the presence of very short hairs similar to those described by Dr.

Potonie. I have not yet been able clearly to discern the transpiration

zones noted by Potonit^ on each side of the central nerve.

In many of the Henry County specimens the leaves 23resent a lax,

slightly flexuous habit, suggesting the phase seen in the earliest 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 description of the fruit, which agrees with

the '^Asterophyllites" figured by Lesquereux in fig. 10, pi. 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 oi Anmdaria stellata lias been referred to above

in m}' remarks on the genus Annularia.

Localities.—Pitcher's coal bank, U. S. Nat. Mus., 5434, 5436, 5443;

Hobbs's coal bank, U. S. Nat. Mus., 5444, 5537, 5586; Owen's coal bank,

U. S. Nat. Mus., 5433, 5445; Deepwater, U. S. Nat. Mus., 5442, 5446, 5538;

Gilkerson's Ford, U. S. Nat. Mus., 6229.

Annularia. steli.ata (Schlotli.) Wood var. angustifolia Lx.?

1884. Annularia longifoUa var. angustifolia Lesquereux, Coal Flora, vol. iii, p. 879

[nomen nudum).

1890. Annularia angustifolia (Lx.) Hambacli, Bull. Geol. Surv. Missouri, No. 1, p. S3.

I Bull. U. S. Geol. Suiv., No. 98, 1893, p. 25.



EQUISETALES—OALAMARIE.E—ANNULARIA. ] 63

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 County, Missouri,^ as Annularia longifolia var. angustifolia.

The verticils, 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 distinct. In form

it approaches very close to A. radiata Brongn., though really bound by its

essential characters to A. stellata.

At first I was disposed to reg'ard 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 Museuni; but a more careful examination leads me

to the conclusion that the continuance of its varietal distinction 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 Grard.^ The plant listed by Mr. Gr. Hambach^ as

Annularia angustifolia in the enumeration of the Missouri fossil flora is prob-

ably this variety.

Localities.—Deepwater, U. S. Nat. Mus., 5448; Pitcher's coal bank, U. S.

Nat. Mus., 5447.

Annularia sphenophylloides (Zenk.) Gutb.

1699. Rubeola mineralis Luidius, Lithophyl. Brit., p. 12, no. 202.

1771. Rubia sylvestris Volkmann, Walcli, ISTaturgesch. Verst., vol. iii, p. 117, ])1. oj, fig. 1.

ISOi. Rubia sylvestris Parkinson, Org. Rem., p. 428, pi. v, fig. 3.

1828. Annularia brevifolia Brouguiart, Prodrome, p. 156.

1819. Annularia brevifolia Bronguiart, Tableau, p. 53.

1853. Annularia brevifolia Brongn., iSTewberry, Annals Science, Cleveland, vol. 1, p. 97.

1876. Annularia brevifolia Brongn., Heer, Fl. Foss. Helv., p. 51, pi. xix, figs. 6-9.-

1880. Annularia brevifolia Brongn., Ferd. Eoemer, Lethaea Geogn., vol. 1, p. 150,

fig. 7.

1880. Annularia brevifolia Brongn., SichimTper, in Zittel: Handbucli Paheont., vol. ii,

p. 167, fig. 127.

1883. Annularia brevifolia Brongn., Schenk, in Richthofen : China, vol. iv, p. 233, pi. xl.

1887. Annularia brevifolia Brongn., Stnr, Calaniar. Schatzlar. Sch., p. 223, pi. xvib,

figs. 3, 4.

1888. Annularia brevifolia Brongn., Toula, Die Steinkohlen, p. 204, pi. v, fig. 14.

> Coal Flora, vol. 3, p. 879.

2 g^ol. pal. bassin boaill. Gard, 1890, p. 201, pi. xvii, fig. 6.

3 Bull. Geol. Surv. Missouri, No. 1, 1890, p. 83.
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1833. Galium sphenophylloides Zenker, jS". Jabrb. f. Min., p. 398, pi. v, flgs. 6-9.

1837. Annularia sphenophylloides (Zeuk.) Gutbier, Isis v. Oken., col. 436.

1854. Annularia sphenophylloides (Zenk.) Gutb., Lesquereux, Bost. Journ. N. H., vol

vi, p. 415.

1855. Annularia sphenophylloides (Zeuk.) (xutb., Geinitz, Verst. Steinkohl. Sachsen

p. 11, pi. xviii, fig. 10.

1858. Annularia, sphenophylloides (Zeiik.) Gntb., Lesquereux, Geol. Pennsylvania, vol

ii, p. 852, pi. i, ligs. 5, 5a.

1860. Annularia sphenophylloides (Zenk.) Gutb., Roemer, Palaiontogr., vol. ix, p. 21

pi. xi, fig. 1.

1869. Annularia sphenophylloides (Zenk.) Gutb., Scliimper, Traite, vol. i, p. .347, pi. xvii

flgs. 12, 13.

1870. Annularia sjjhenophylloides (Zenk.) Gutb., Unger, Sitzb. Acad. Naturw. Wieu
Math.nat. 01., vol. Ix, pt. i, p. 783, pi. i, fig. 8.

1874. Annularia sphenophylloides (Zenk.) Gutb., O. Feistmantel, Verst. bolim. Ablag.

vol. i, p. 129, pi. xvii, flgs. 5, 6.

1878. Anmilaria sphenophylloides (Zenk.) Gutb., Zeiller, Veg. foss. terr. liouiller, Atlas,

pi. clx, fig. 4; text (1879), p. 25.

1879. Annularia sphenophylloides (Zenk.) Gutb., Lesquereux, Coral Flora, Atlas, p. 2

pi. ii, figs. 8, 9; text (1880), vol. i, p. 48.

1881. Annularia sphenophylloides (Zenk.) Gutb., Weiss, Aus d. Fl. d. Steink., pi. ix,

fig. 47. •

1882. Annularia sphenophylloides (Zenk.) Gutb., Renault, Cours bot. foss., vol. ii

]5. 133, pi. XX, fig. 3.

1882. Annularia sphenophylloides (Zenk.) Gutb., Sterzel, Zeitschr. d. deutscb. geol

Gesell., vol. xxxiv, p. 685, pi. xxvii, figs. 1-10.

1883. Annularia sphenophylloides (Zenk.) Gutb., Lesquereux, 13tb Ann. Rept. Geol

Surv. Indiana, pt. 2, p. 45, pi. vii, flgs. 3, 4, 5.

1886. Annularia sphenophylloides (Zenk.) Gutb., Zeiller, Fl. foss. bouill. Valenciennes,

Atlas, pi. Ix, figs. 5, 6; text (1888), p. 388.

1888. Annularia sphenophylloides (Zenk.) Gutb., Dawson, Geol. Hist. PL, p. 122, fig. 45&

1888. Annularia sphenophylloides (Zenk.) Gutb., Renault, PI. foss., p. 193, flg. 13.

1889. Annularia sphenophylloides (Zenk.) Gutb., Lesley, Diet. Foss. Pennsylvania,

vol. i, p. 28, 5 text flgs.

1889. Annularia sphenophylloides (Zenk.) Gutb., Miller, Geol. Pal. N. Amer., p. 106,

fig. 7.

1890. Annularia sphenophylloides (Zenk.) Gutb., Renault, Fl. foss. bouill. Gommentry,

vol. ii. Atlas, pi. xlvi, figs. 7-9.

1893. Annularia sphenophylloides (Zenk.) Gutb., D. Wbite, Bull. U. S. Geol. Surv.

No. 98, p. 30.

1893. Annularia sphenophylloides (Zenk.) Gutb., Renault, Fl. Foss. Autun et fipinac

vol. ii. Atlas, pi. xxviii, flg. 2; text (1896), j). 71.

1898. Annularia sphenophylloides (Zenk.) Gutb., Seward, Foss. Plants, vol. i, p. 340

figs. 89A,B.

1899. Annularia sphenophylloides (Zenk.) Gutb., D. Wbite, 19tb Ann. Rept. U. S. Geol

Surv., pt. 3, 518.
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18G0. Annularia micropliylla Ferd. Eoemer (qou Sauveui), Paliboutogr., vol. ix, p. 21,

pi. V, fig. 1.

18(53. Annularia galioides Dawson [non (L. and H.) Kidst.], Can. Nat., vol. viii, fig. 441.

18G6. Annularia galioides Dawson, Quart. Jour. Geol. Soc. Loud., vol. xxii, p. 152.

18G8. Annularia galioides Dawsou, Acad. Geol., 3d ed., pp. 129, 149.

1887. Annularia sarepontana Star, Calamar. d. CarbonFl., p. 221, pi. xiii?*, fig. 1.

Fructification.

1882. Annularia sphenophylloides (Zenk.) Gutb., Sterzel, Zeitschr. d. deutscli. geol.

Gesell., vol. xxxiv, p. 685, pi. xxviii, figs. 1-4.

1888. Annularia sphenophylloidcs Seward, Foss. Plants, vol. i, p. 340, figs. 89A, B.

1876, An Stachannularia calathifera Weiss, Steiiikoblen-Cal., vol. i, p. 27, i)l. iii, fig. 11 ?

1880. Stachannularia calathifera Ferd. Eoemer, Lethaea Geogn., vol. i, p. 157.

1884. Galamostachys cf. Calathifera Weiss, Steinkohleu-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 Stachannularia calathifera of Weiss, shown by
SterzeP to be the fruit oi Anntdaria sphenophylloides.

Localities.—Deepwater, U. S. Nat. Mus., 5449, 5451; Grilkerson's Ford,

Mus. Reg.; Owen's coal bank, U. S. Nat. Mus., 5450.

VOLKMANNIA Sternberg, 1825.

Versuch, vol. i, tent., p. xxix. Lesquereux, Coal Flora, vol. iii, 1884, p. 719.

VOLKMANNIA PR^LONUA Lx.

1880. Galamostachys prwlongtts Lesquereux, Coal Flora, vol. i, j). 59.

1884. Yolkmannia prcelonga Lesquereux, Coal Flora, vol. iii, p. 720, pi. xc, 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 Col-

liery, near Pittston, Pennsylvania,- leaves little doubt as to the specific

identity of these peculiar cones. The Missouri specimen, which comprises

about 15 cm. from the upper part of a strobilus, the base being lost, is 9

to 10 mm. in width, internodes being 2.5 to 3 nnn. long. Both this and
the type seem to be provided with short, delicate, narrow bracts, closely

impressed upon the verticils of sporangia or sporangium groups. Thouo-h

' Zeitschr. d. deutsh. geol. Gesell., vol. xxxiv, 1882, p. 685, pi. xxviii, figs. 1-4.
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the axis and the arrangement of the parts of the cone are not A'isible, the

fossil as a whole strikingly resembles the Macrostachya Hauchecornei of

Weiss. ^

Locality.—Hobbs's bank, U. S. Nat. Mus., 6452.

CTCLOCLADIA Lindley and Huttou, 1834.

1834. Gyoloclcdia Lindley and Hutton, Fossil Flora Gr. Brit., vol. ii, p. 137, pi. esxx.

1868. Gyclocladia L. and H., K. Feistmantel, Abhandl. k. bohm. Gesell., (6) vol. ii, no. 6,

p. 5, pi. i.

1874. Gyclocladia L. and H., O. Feistmantel, Verst. bohm. Kohlen-Abl., vol. i, p. 95, i>l. i,

fig. 8.

1855. Uquisetites (in part) of authors, Geinitz, Verst. Stein kohlenform. Sachseu, p. 3,

pi. X, iig. 5.

1869. Macrostachya Schimper, Traite paleont. veg., vol. i, p. 333 (pars).

1876. Galamitina Weiss, Steinkohlen-Calamarien, vol. i, p. 126.

The stems referred by various authors to Macrostachya or Galamitina

appear to furnish an excellent illustration of the similiarity of the trunks 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 JEquisetum,

JEquisetites, Cycloclaclia, Macrostachya, Galamitina, and Calaniites, in some of

which the fertile spikes are represented as found still in association Avith the

parent stem, shows well the difficulty in distinguishing from the superficial

characters of the trunks the numerous species founded on tlie structure or

arrangement of the parts of the strobili, and vice versa. It is hard to avoid

the conclusion 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 diiferent generic names

for stems and for cones than to countenance so often the probability of both

members of the same plant resting under difi"erent specific names in the

same genus, or, what is no better, the inclusion of the stem of one plant

with the cone of another species ruider the same specific name. Accord-

ingly it may be advantageous to use the terms 3£acrostachi/a and Huttonia in

the sense in which they were employed by Bronn, Brongniart, and Germar

' Steinkohlen-Calamarien, vol. ii, 1884, p. 176, pi. xix, figs. i-ia.
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as applying- to tlie fruiting spikes, while some other name, conforming to the

prevailing rules of nomenclature, is used for the stem, especially when the

particular form of spike exclusively produced on that stem is not yet known.

The genus Macrostachija was founded by Schimper' on tlie Equisetum

infimdihuUforme Bronn,' two of whose figures (representing cone fragments),

previously given by Brongniart' as ''Equisetum,'' are again copied by

Brongniart in his "Histoire."* Recognizing the relations pointed out by

Geinitz, in 1855,^ of these strobili to stems of the Calamites verticillatus type,

Schimper, in 1869, included the stems in his diagnosis of the new genus

Macrostachya with two figures of stem fragments," the better one of which

was copied from Geinitz. But most of the plant remains to which Schim-

per's name has been given by various ' authors are fragments of spikes,

many of the stems continuing to be referred to Calamites or Calamitina.

The name Cydodadia, 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, Cydodadia major

L. 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 Equisetites, making C. major

L. and H. doubtfully a synonym of E. infimdihuUforme.^ In 1868 Karl

FeistmanteP 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 Cydodadia has distinct priority in its application to the

Calamarian stems to which the Macrostadiya cones belong.

1 Traitc, vol. 1, 1869, p. 333.

s Bischoff, Kryptoglimische Gewiichse, 1828, vol. i, p. .52, pi. vi, figs. 4, 9, 10.

3 Classification veg. foss., 1822, p. 90, pi. iv, fig. 4.

•1 Histoire des vegetans foasiles, vol. i, p. 119, pi. xii, figs. 14-16.

"Verst. Steinkohlenform. Sachsen, p.3.

i5Trait6 paleont. v(Sg., vol. i,p. 333, pi. xxiii, figs. 13, 14. These fragments seem to agree with

the figures given by Lesquereux in Coal Flora, pl.iii, fig. 14, and the 13th Eept. Geol. Surv. Indiana,

1883, pt. 2, pi. V, fig. 7.

' Foss. Fl. Gr. Brit. , vol. ii, p. 137, pi. cxxx.

s Verst. Steinkohlenform. Sachsen, p. 3.

9 Abh. k. biihm. Gesell., (6) vol. ii, no. 6, p. 5, pi. i.

10 " Genus Cyci.ocladia Lindley and Hutton. Caulis artieulatus, eoriice glabra rarius smsim striata:

marticulationihiis omnihus tuberciiUs ohlongis (cicatrictilwfoHormn), saejnus adhuc cum folusiimdetinbus

;

in ariiculationibus singulis tuberculis vel cicatricibns majoribus (cicatrices ramarum)." Verst. buhm. Ablag.,

vol. 1, p. 95, pi. i, fig. 8.
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However, a new generic appellation was given in 1876 by Weiss^ to

this group, the principal characters of the genus Calamitina being the same

as those already published for Cycloclaclia. Just as other paleobotanists had

referred to the latter genus as a synonym of JEquisetites or Macrostacliya, so

Weiss quotes it in the discussion of his 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 Paleozoic

types pubHshed by Lindley and Hutton in the "Fossil Flora," identifies^ the

type of Cydodadia major L. and H. as "probably Calamitina varians, Sternb.

sp., var. inconstans, Weiss." But in a footnote Mr. Kidston states that while

Cydodadia "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 independently applied to an altogether

different class of plants by Goldenberg, led him to conclude that "under

the circmnstances it is perhaps better not to resuscitate the genus Cijdo-

dadia." Still, although the same name was used by Goldenberg,^ 1 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 Macrostacliya and

Calamitina. Mr. Richard Howse, in his Catalogue of the Fossil Plants

from the Hutton Collection,* in which Cyclocladia major, Macrostachya

infundihdiforme, Calamites verticillatus, and others are combined with Hip-

purites gigantea L. and H., describes five stems labeled as Cydodadia major,

of which the four specimens not figured are clearly of the Macrostachian

stem type, all of the five being generically identical, though the one figured

is verj' poor.

From the foregoing review it appears (1) that Cyclocladia 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

o-enerally recognized by paleontologists; also (2) that prior to the founda-

tion of either Macrostachya or Calamitina its characters had been described

and illustrated, and its generic value as representing the Macrostachian

group of stems had been developed.

' Steinkolilen-Calamarien, vol. i, p. 126.

-Notes on the Pala'ozoic species mentioned in Lindley and Button's ''Fossil Flora;'' Proc.

Eoy. Phys. Soc. Ediub., vol. x, 1891, p. 371.

spiora saraepontana fossilis, pt. i, 1855, p. 19.

M888,p.l7.
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Under these conditions, according- to the rules of nomenclature now

generally obtaining in both botany and paleontology, Cydocladia 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.

For the use of a dual nomenclature, such as the employment of Cydo-

cladia for the stems of the Macrostachian or Calamites verticillatus type and

Macrostadiya or Huttonia for the fruiting spikes, there is abundant precedent

in paleobotany, even within the Calamarian family itself

GYCLOCLADIA BRITTSII 11. sp.

PI. XLIX, Fig. 1.

1897. Cydocladia sp., D. White, Bull. Geol. Soc. Amer., vol. viii, p. 297.

Stems attaining a width of 10 cm. 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 3.5 cm. distant from border to border,

consisting of a transverse compact row of rounded or oval disk-like depres-

sions, each 1.5 to 2 cm. in longitudinal diameter and about 1.75 cm. 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; leaf 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, PI. XLIX, Fig. 1, than

from a description. Both the figured specimen and another example are

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 portic^i has still a third verticil of large scars.
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the entire interval and character of the intervening 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 or Macrostachya

infundibuUforniis, though the leaf internodes are shorter and closer. All

the cicatrices in the verticils of large scars are 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 Galamitina

Solmsii 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. infundibulifonnis of various authors, being, in

part, disposed like those shown in some examples identified as C. varians,

or the Cyclocladia major figured by 0. Feistmantel.^

The carbonaceous covering is rather thick and finely striated longi-

tudinall}', though no distinct traces of ribs are present. Eight or nine very

short foliate nodes occur between two verticils of large scars. Distinct leaf

traces can be seen in portions of the specimens, where they are found to be

transversely oval, the longer diameter being about 1.5 mm., while the punc-

tate or slightly mamraillate centers are nearly 4 mm. apart.

In all the verticils of large scars, three consecutive rows of which may

be seen on one specimen, the cicatrices are uniform in size, and it therefore

appears that either all the large scars for three consecutive rameal, or

strobilar, verticils are of tlie same kind, or that the rameal and cone scars,

if both present, are alike and of the same size. With respect to the dis-

tance between the leaves in the same verticil and the aspect of the large

scars, our example resembles the Calamites Germarianus Groepp. figured by

Stur."

Cyclocladia Brittsii is distinguishable from other species by the very

broad and rather distant leaf scars and the short foliar internodes, 7 to 9

' Verst. Steinkohlenform. Sachsen, 1855, p. 3, pi. x, fig. 5.

- TraitiS pali5out. veg., vol. i, p. 333, pi. xxiii, figs. 13, 14.

' Coal Flora, i)l. iii, tig. 14.

•' EttiDgshausen, Steinkohlenfl. v. Kadnitz, 1855, p. 27, pi. i, fig. 34.

s Steinkohlen-Calamar., vol. i, 1876, p. 127.

i^Op. cit., p.l29.

'Zittel, Handbnch PaLvont., vol. ii, p. 172.

* Verst. bohm. Ablag., vol. i, pi. ii. figs. 1, 2.

"Calamarien tl. Carbon-Fl., p. L76, pi. xiv6, 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 bv

Dr. Britts ; still another from Henry County, Missouri, without ^Ji'ecise

locality, U. S. Nat. Mus., 5466.

MACEOSTACHYA Scbiiuper, 1869.

Traite paleont. veg., 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 manuscript 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, I give here the nomen nudum merely as a matter of geological

and geographical record.

It is possible that the stems from the same locality referred to Cyclo-

cladia may belong to the same plant.

Locality.—Owen's coal bank, U. S. Nat. Mus., 5467.

IIvrOERTiE SEDIS.
EADICITES Potonie, 1893.

1825. Hydatica Artis, Autedihivian Phytology, pi. i (pars), pi. v.

1834. Pinnularia Lindley and Huttou (non Ehrenb.), Fossil Flora Gt. Brit., vol. ii, p.

81, pi. iii.

1847. Bhizolitlies Braun, Flora, N. R., vol. v, No. 6, p. 86 (pars?).

1893. Badicites Potonie, Flora Eothl. 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 Hutton'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 previously

employed to designate such remains, Hydatica and Myriophyllites of Artis

appear to be either too comprehensive in their scope or too uncertain in

' Bull. U. S. Geol. Surv., No. 98, 1893, 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 liJiuolithes, used by Braun/ Unger,^ and Lesque-

reux,' might be available for this type of rootlets, though, while there is no

doubt as to the generic identity in Lesquereux's plant, the application of the

name jJi'oposed b}^ Braun is at present equivocal, while Unger's figure of

the specimen from the Dyas leaves us still in uncertainty.

The name Badicites is proposed by Potonie explicitly for this type of

roots, and, for the present at least, answers well the purpose.

Radicites oapillacea (L. and H.) Pot.

1834. Pinnularia capillacea Liudley aud Hutton, Fossil Flora, vol. ii, pi. cxi.

1858. Pinnularia capillacea L. and H., Lesquereux, iu Rogers: Geol. Penusylvania,

vol. ii, p. 878, pi. xvii, tig. 22.

1869. Pinnularia capillacea L. aud H., vou Roehl, Foss. Fl. Steiukohl. Westphaleus,

p. 27, pi. i, fig. 7&; pi. ii, fig. 5a; pi. iv, figs. 1, 11.

1874. Pinnularia^ capillacea L. aud H., O. Feistmautel, Steink. Perm. Abl. u.-w. Prag.,

p. 72 (pi. i, fig. 2?).

1874. Pinnularia capillacea L. and H., O. Feistmantel, Verst. bohiu. KoMen-Abl., vol. i,

p. 137, pi. xix, figs. 8 ^7?).

1877. Pinnularia capillacea L. and H., Leboiir, Illustrations, pis. lix (Ix?).

1889. Pinnularia capillacea L. and H., Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 647,

text fig.

1840. Fucoides filiformis Steiuinger, Geogu. Beschr. Land zw. Saar u. Rheine, p. 36,

fig.l.
'

1893. Badicites capillacea (L. aud H.) Potonie, PI. Rothl. Thiiriugen, p. 261, ul. xxxiv,

fig. 2.

There appears to be some lack of agreement as to what shall be

meluded 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 cohimnaris Artis. Pinnu-

laria columnaris (Artis) Zeiller seems to be much more robust than Badicites

capillacea (L. and H.) Pot., with striated divisions more densely provided

with rootlets. .1 follow the example of Kidston and Potonid in restricting

the species to the type of Pinmdaria capillacea L. and H.

Locality.—Pitcher's coal bank, U. S. Nat. Mus., 5585.

' Flora, 1847, vol. i, p. 86.

- Ueber zwei dyadische Pflanzen, N. Jahrb. f. Miu., 1863, p. 528, pi. vii.

•' Rept. Geol. Surv. Arkausas, vol. ii, 1862, p. 313, pi. v, fig. 9.
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EADICITES PALMATIFIDA. (Lx.).

1860. RMzolitlies palmatifidus Lesquereux, Kept. Geol. Surv. Arkansas, vol. ii, p. 313,

pi. V, fig. 9.

1879. MMzolithes palmatifidus Les<iuereux, Coal Flora, Atlas, p. 16, pi. Ixxv, fig. 9;

text, vol. 1 (1880), p. 518.

1880. Pinnularia palmatifida Lesquereux, Coal Flora, vol. i, p. 518.

1889. Pinmdaria palmatifida Lx., 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 flaccid. The}^ are larger and more lax than those

referred to Radicites capillacea.

Locality.—Owen's coal mine, U. S. Nat. Mus., 5587.

SPHENOPHYLLALES.

SPHEISrOPHYLLE.E.

SPHENOPHYLLUM Brongniart, 1828.

1822. SphamophylUtes Brongniart, Mem. mus. hist, nat., vol. viii, p. 209.

1822. 8pheno])hyllites Brongniart, Mem. mus. hist, nat., vol. viii, p. 234.

1823. Rotularia Sternberg, Versuch, vol. i, fasc. 2, p. 33 : tent, 1825, p. xxxii.

1828. Splienophyllum Brongniart, Prodrome, p. 65.

Fructification.

1871. Boiomanites Binney, Obs. Struct. Foss. PI. Carb. Str., pt. ii, p. 59.

1898. Sphenopliyllostachys Seward, Foss. PL, vol. i, p. 402.

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 Boivmcmnites, so

thoroughly analyzed by the late Professor Williamson, as the fruiting spike

of Splienophyllum. In Bowmannites Daivsoni (Will.) Zeiller found the details

obscurely revealed to him in his study of the S. cuneifolmm (Stb.) Zeill.,

from the Valenciennes Basin, to which I have previously made reference.^

As now demonstrated,^ the ovoid or oval sporangia are pluriseriate in each

' Bull. V. S. Geol. Surv., No. 98, p. 39.

- R. Zeiller, Sur la coustitution des episde fructification du Splienophyllum cuneifolium: Comp-

tes Rendus, vol. cxv, 1892, pp. 141-144. fitude sur la constitution de I'appareil fructificateur des

Splienophyllum: M^m. Soc. G^ol. Fr., Pal<Sont., vol. iv, m^m. 11, 1893, pp. 1-39, pis. 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 vascular bundle, which is regarded by M. Zeiller as a ven-

,
tral lobe of the bract, presenting an arrangement analogous to the fertile

fronds of the MarsileacecB or the Ophioglossacece. A similar arrangement is

described by the same author in Splienopliyllum ohlongifolium and S. gracilis.

Taking into account, then, the structiire of the cones. Professor Zeiller

would make the Splienophyllem constitute a distinct class among the vascular

cryptogams, comparable to the MarsileacecB and Opliioglossacece.

It would seem as though the fertile specimens of Splienophyllmn trichoma-

tosum Stur described and illustrated by Mr. Kidston^ might differ in structui'e

from S. cuneifolium only by the single circle of sporangia, attached, perhaps,

though not necessarily, by the base to a short j^edicel, the position on the

inner surface of the bracts being the same.

In an earlier reference to the nature of the genus Sp)lienophyllum, I

have expressed an inclination 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. Potoni^, after discussing the details collated by Zeiller, reaches the con-

clusion^ that the Sphenopliyllum should be ranked in the group Pteridales of

Prantl, near the Salvinece. In the genei-a Splienopliyllum, Trizygia; Salvinia,

and Alalia, Dr. Potoni^ would detect a genetic as well as a geologic sequence.

Sphbnophyllum cuneifolium (Stb.) Zeill.

1823. Rotularia asplenioides Steruberg, Versucb, vol. i, fasc. 2, p. 30, pi. xxvi, figs. 4a-&.

1823. Rotularia cuneifolia Sternberg, Versucb, vol. i, fasc. 2, jj. 33, pi. xxvi, tigs. 4rt-6.

1826. Rotularia pusilla Steruberg, Versucb, vol. i, fasc. 4, tent., p. xxxii.

1826. Rotularia jioli/phylla Steruberg, Versucb, vol. i, fasc. 4, p. 42; tent., p. xxxii,

pi. 1, fig.
4."

1828. Rotularia dichotoma Germar and Kaulfuss, I^ova Acta Acad., 0. L. C. nat. cur.,

vol. XV, pt. 2, p. 226, pi. Ixvi, fig. 4.

1828. SphenophyUum fimhriatum Brongniart, Prodi'ome, p. 68.

1828. Sphenophyllum dentatum Brouguiart, Prodrome, p. 68.

1850. Splienophyllmn dentatum Brongn., Unger, Gen. et Species, p. 70.

>0n the Fructification of Sphenopliijllum trichomatosiim Stur, from the Yorkshire Coal Field:

Proc. Eoy. l^hys. Soc. Edinb., vol. si, 1892, pp. 56-62, pi. i.

-Bull. U. S. Geol. Surv., No. 98, 1893, p. 36.

'Ueber die Stellung der Sphenophyllaceen iiii System: Ber. d. Deutsch. bot. Gesell., vol. xii,

1894, Hft. 4, pp. 97-100.
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1855. SphoiopliyUnm dentaUim Biongn., Phillips, Manual Geol., p. 234, fig. 110.

1831. Sphenophyllum erosum Liudley and Hutton, Foss. Flora, vol. i, pi. xiii.

1847. Splienophyllum erosum L. and H., Bunbury, Quart. Jour. Geol. Soc, vol. iii, ji. 430,

pi. xxiii, figs. 3«, ob.

1864, SphenophyUum erosum L. and H., Coemans and Kickx, Monogr. Splieu., p. 149,

pi. i, figs. 5a-c.

1869. Sphenophyllum erosum L. and H., Schimper, Traitc, vol. i, p. 341.

1869. Sphenophyllum erosum L. and H.,Von Roebl, Foss. Fl. Steiuk. Westpbalens, p. 30,

pi. iv. fig. 19.

1869. Sphenophyllum erosum L. and H., Dawson, Acad. Geol., 3d ed., p. 444, fig. 165c.

1880. Sphenophyllum erosum L. and H., Lesquereux, Coal Flora, vol. i, jj. 55.

1881. Sphenophyllum erosum L. and H., Weiss, Aus d. Fl. d. Steink., pi. x, figs. 57, 57rt.

1888. Sphenophyllum erosum L. and H., Dawson, Geol. Hist. PI., p. 122, fig. 45;;'.

1891. Sphenophyllum erosum L. and H., Newberry, Jour. Giuciunati Soc. N. H., p. 215,

pi. xix, figs. 1-4.

1836. Botularia erosa (L. aiid H.) Goeppert, Foss. Farrnkr., p. 431.

1848. Sphenophyllum pimllum (Stb.) Sauveur, Veg. foss. terr. houill. Belg., pi. Ixiv,

fig. 4.

1848. Sphenophyllum saxifragcefoUum (Stb.) Goeppert, in Bronu: Index Pal., vol. i,

p. 3166.

1854. SphenophylliMn saxifragcefoUum (Stb.) Goepp, Geinitz, Fl. Haiu.-Ebersdorf., p. 37,

pi. xiv, figs. 7-10.

1869. Sphenophyllum saxifragcefoUum (Stb.) Goepp., vou Eoehl, Foss. Fl. Steink. West-
pbalens, p. 31, pi. iv, fig. 17.

1878. SphenophyUum saxifragcefoUum (Stb.) Goepp., Zeiller, Veg. foss. terr. bouill., pi.

clxi, figs. 4, 5; text (1879), p. 31 (pars).

1848. Sphenophyllum nmltificlum Sauveur, Veg. foss. terr. bouill. Belg., pi. Ixiv, figs. 1, 2.

1852. Sphenophyllum Schlotheimii Brougn. var. p dentatum (Brongn.) et var. Z eros^im

(L. & H.) Ettingsbauseu, Steinkoblenfl. Stradouitz, p. 6, pi. vi, fig. 6.

1855. Sphenophyllum Schlotheimii Brougn. var. /:/ dentatum (Brongn.) et var. Z erosum

(L and H.) Ettingsbausen, Steinkoblenfl. Eadnitz, p. 30, pi. xi, figs. 1-3.

1854. Sphenophyllum trifoliatum Lesquereux, Boston Jouru. N. H., vol. vi, uo. 4, p. 415.

1858. Sphenophyllum trifoliatum Lesquereux, Geol. Pennsylvania, vol. ii, p. 853, pi. i,

flg. 7.

1855. Sphenophyllum Schlotheimii Brongn., Geinitz, Verst. Steink. Sacbsen, jjl. xx,

fig. 6.

1873. Sphenophyllum Schlotheimii Brongn., O. Feistniantel, Zeitscbr. d. deutscb. geol.

Gesell., vol. xxv, p. 594, jjl. xviii, flg. 13.

1864. Sphenophyllum erosum L. and H. var. saxifragcefoUum (Stb.) Coemaus and Kickx,

Monogr. Splien., p. 151, pi. i, figs. 6a-fZ.

1869. Sx)henopliyllum erosum L. and H. var. saxifragcefoUum (Stb.) C. and K., Scbimper,

Traite, vol. i, p. 342, pi. xxv, figs. 10, 11-14.

1880. Sphenophyllum erosum L. and H. var. saxifragcefoUum (Stb.) C. and K., Scbimper

in Zittel: Handb. Paliiont., vol. ii, p. 179, fig. 135, .,^,.

1874. Sphenophyllum emarginatum Brongn., O. Feistmantel, Verst. bobm. Ablag., vol. i,

p. 134, pi. xviii, figs. 2 (5, 6?). '

1874. Sphenophyllum Schlotheimii Brougn. var. saxifracjcBfoUum (Stb.) O. Feistmantel,

Verst. bobm. Ablag., vol. i, p. 134, pi. xviii, fig. 4.
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3S77. Sphcnophyllum dichotomum (Germ, and Kaulf.) ting., Stur, Culm-Flora, vol. ii,

p. 119 (225).

1887. SpJienojjhylhim dichotomum (Germ, and Kaulf.) Ung., Stur, Calamar. d. Carbon-

Fl., p. 233, fig. 43, pi. XV, figs. 5a, 6, c; pi. xiii, fig. 2.

1888. Splienopliyllum dichotomum (Germ, and Kanf.) Ung., Toula, Die Steiukoblen, p.

204, pi. V, figs. 16, 21.

1878. Sphenophijllum cuneifoUum (Stb.) Zeiller, Veg. foss. terr. houill., pi. clxi, fig. 1;

text (1879), p. 30 (pars).

1882. Sphenopkyllinn cuneifoUum (Stb.) Zelll., Renault, Cours bot. foss., vol. ii, p. 87,

1)1. xiii, fig. 10.

1886. Sphenophyllum cuneifoUum (Stb.) Zeiller, Fl. foss. houill. Valenciennes, Atlas,

pi. Ixiii, figs. 1-3, 6, 7 (3, 4, 5, 10, fruit); text (1888), p. 413.

1893. Sphenophyllum cuneifoUum (Stb.) Zeill., D. White, Bull. U. S. Geol. Surv., No.

98, p. 36.

1893. Sphenophyllum cuneifoUum (Stb.) Zeiller, Mem. Soc. geol. Fr., Pal., vol. iv. No.

11, p. 12, pi. i; pi. ii, figs. 1-3; pi. iii, figs. 1-2.

1894. Sphenophyllum cuneifoUum (Stb.) Zeill., Potonie, Ber. d. deutsch. bot. Gesell.,

vol. xii, 4, p. 99, figs. Za-h (fig. 1 fruit).

1896. Sphenophyllum cuneifoUum (Stb.) Zeill., Potonie, N. Jahrb. f. Min., 2d Abth.,

p. 142, fig. 1; p. 143, figs. 2a-h; p. 152, fig. 8.

1897. Sphenophyllum. cuneifoUum (Stb.) Zeill., Potonie, Lehrb. d. Pflanzenpal., p. 176,

fig. 171; p. 179, fig. 177.

1SS6. Sphenophyllum cuneifoUum (Stb.) Zeill. var. saxifragcefolium (Stb.) Zeiller, Fl.

foss. houill. Valenciennes, Atlas, pi. Ixii, fig. 1; pi. Ixiii, figs. 4, 5, 9, 10; text

(1888), p. 413.

1893. Sphenophyllum cuneifoUum (Stb.) Zeill. var. saxifragwfoUum (Stb.) Zeill., D.

White, Bull. U. S. Geol. Surv., No. 98, p. 37.

1888. Calamites Sachsei Stur, Toula, Die Steinkohlen, p. 205, pi. v, fig. 22.

1888. An Sphenophyllum [Calamites) Sachsei Star, Toula, Die Steinkohlen, i>. 204, pi.

V, fig. 20?

1898. Sphenophyllostachys Daicsoni (Will.) Seward, Foss. PL, vol. i, p. 400, figs. 107A, G;

p. 402, fig. 108.

This species, represented by the normal form with narrow, concave-

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 I have doubtfully referred to S. emargi-

natum Brongn.

As usual in this species, the tips of the leaves ai-e 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. hifmxatam Lx. in appearance, though this latter species, found in the

"conglomerate" or "subconglomerate" coals, I have not seen in any

material from Missouri. Obscure fragments of cones, ptobably belonging

to this species, are found mingled with the specimens of stems and leaves.

To Splienophyllum cuneifolium doubtless belongs the specimen from

Clinton recorded in the Coal Flora^ as S. filicuhne Lx. In this specimen,

which was collected by Dr. Britts and was formerly in Professor Lesquereux's

private collection, and which is now No. 8679 of the Lacoe collection in

the U. S. 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

distinctly oblique to the venation of the leaves. There is no evidence of

any inequality in the arrangement of the leaves other than is common in

S. cimeifolimn, 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 species, so well worked out

by Professor Zeiller, are stated in the discussion of the genus.

Localities.—Owen's coal bank, U. S. Nat. Mus., 5454, 5456, 5475?;

Pitcher's coal bank, U. S. Nat. Mus., 5455; also found at Gilkerson's Ford.

Sphenophyllum emarginatum Brongn.

PI. LIX, Fig. Id.

1822. SphenopMUites emarginatus Brongniart, Classif. veg. foss., p. 234, jil. ii, flgs. 8,

Sa-b.

1822. Rotularin marsilewfoUa Sternberg, Versucli, vol. i, fasc. 2, p. 33 (pars).

1825. Rotularia marsilecefoUa Sternberg, Versucb, vol. i, tent., p. xxxii (pars).

1828. Rotularia marsilecefoUa Sternberg, Bronn, in Bischoif : Kryptogam. Gewachse,
p. 89, pi. xiii, figs. la-b.

1838. Rotularia marsileiefolia Sternberg, Presl, Verb. G-esell. Mus. Bobmeu, p. 29, pi.

ii, figs. 2-4.

1828. ISphenophyllum emarginatum' Brongniart, Prodrome, p. 68.

1835. Sphenophyllum emarginatum Brongn., Bronn, Letb. Geogn., vol. i, p. 32, jjl. vii,

fig. 10.

1855. Sphenophyllum emarginatum Brongn., G-einitz, Verst. Steinkobl. Sacbsen, p. 12,

pi. XX, figs. 1-4 (5-7?), (pi. xxxiv, fig. 4 ?).

'Vol. 1, p. 59.

MON XXXVII 12
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1864. Sphenopliyllum emarginatum Bronga., Coemans and Kickx, Monogr. gen. Spbeii.,

p. 144, pi. i, fig. 2; (pi. ii figs. 1-3?).

I860. Sphenophylhim emarginatum Broiign., vou Roehl, Foss. Fl. Steinkolilenf. West-

pbalens, p. 30 (pars), (pi. iv, fig. 12?).

1869. SphenophyUum emarginatum Brongii., Scbimper, Traite, vol. i, p. 339, (pi. xxv,

fig. 18?).

1874. SphenophyUum emarginatum Bro7)gii., O. Feistniaiitel, Verst. bohm. Ablag., vol. i,

p. 134 (pars), pi, xviii, flg. 5? (iiou fig. 3).

1876. SphenophylluM emarginatum Brongu., Heer, Fl. Foss. Helv., p. 53, pi. xix, flg. 1.5.

1879. Au Sphenophyllmn emarginatum Brougn., Heer, Urwelt d. Scbweiz., 2d ed., pi. i,

fig. 10'?

1880. Sphenophylhim emarginatum Brougu., Lesqnereux, Ooal Flora, vol. i, p. 53.

1880. SphenophyUum emarginatum Brongn., Scbimper, iu Zittel: Handb. Palaoiit., vol.

ii, p, 179, fig. 135, .

1880. SphenophyUum emarginatum Brongn., Ferd. Roeiiier, Letb. Geogu., Pal
, p. 153,

pi. 1, flg. 6.

1881. SphenophyUum emarginatum Brongn., Saporta and Marion, fivol. reg. veg., crypt.,

p. 198,fig, 82, A' (ff, c'l).

1881. SphenophyUum emarginatum Brongn., Weiss, Aus d. Fl. d. Steink., pi. x, flg. 58.

1886. SphenophyUum emarginatum Brongn., Sterzel, Fl. Rotbl. n.-w. Sachsens, p. 23

(pars), pp. 26, 27, figs. 18 (19?); (pL xxiii, flgs. 2-5?).

1886. SphenophyUum emarginatum Brongu., Zeiller, Fl.foss. bouill. Valenciennes, Atlas,

pi. Ixiv, figs. 3-5; text (1888), p. 409.

1891. SphenophyUum emarginatum Brongu., Raciborski, Permokarb. Fl., p. 26 (378)

(pars).

1893. SphenophyUum emarginatum Brongu., Zeiller, Mem. Soc. geol. Fr., Pal., vol. iv,

no. 11, p. 24, pi. ii (iv), figs. 4, 4a.

1898. SphenophyUum emarginatum Brongn., Seward, Foss. Plants, vol. i, p. 407, flg. 109.

1832. SphenophyUum Schlotheimii Brongn., Lindley and Hutton, Foss. Fl., vol. i, pi.

xxvii, figs. 1-2.

1848. SphenophyUum Sehlotheimii Brongu., Sauveur, Veg. foss. terr. bouill. Belg., pi.

Ixiv, fig. 3.

1876. SphenophyUum Sehlotheimii Brongn., Ferd. Roemer. Letb. (ieogu., vol. i. Atlas,

pi. 1, flg. 6.

1880. SphenophyUum Sehlotheimii Brongn., Lesquereux, Coal Flora, vol. i, p. 52 (pars).

1881. SphenophyUum Schlotheimii Brongn., Lesquereux, Rept. Geol. Surv. Indiana,

1879-80, p. 374, pi. xliii, flg. 2.

1890. SphenophyUum Schlotheimii Brongn., Lesley, Uict. Foss. Pennsylvania, vol. iii,

p. 980, text flg.

1841. SphwnophyUum Hitcbeock, Geol. Massacbusetts, vol. ii, p., 542, pi. xxii, flg. 2.

1800. Sphenophylhim. Osnabrugense F. A. Roemer, Beitr. z. Kenntn. n.-w. Harzgeb., p. 21,

pi. V, figs. 2a-h.

1864. SphenophyUum emarginatum Brongn. var. /i Brongniartianum Coemans and

Kickx, Monogr. gen. Spbeu., p. 144, pi. i, fig. 3.

1869. S2)he.nophyllum emargiiiatum Brougn. var. /i Brongniartianum C.and K., Scbimper,

Traitc, vol. i, p. 340, pi. xxv, flgs. 15. 16, 17.
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1869, Sphenophyllum emarginatum Brongn. var. (i Brongniartianum C. and K., von Eoehl,

Foss. Fl. Steinkohlenf. Westpbalens, p. 30, pi. xxvi, flg. 2; pi. xxxii, fig. 6A.

1879. SpheiiophyUum euneifol'mni (Stb.) Zeill., Vi'g. foss. terr. liouill., p. 3 (pars).

1882. An Sphcnophyllinn truncatum Brongn., Eeuault, Oours bot. foss., vol. ii, p. 87,

pi. xiii, figs. 8,9'?

I have referred, though in part provisional!)^, to Sphenophyllum emargi-

natum, a number of specimens in which the hxrge broad leaves, the slightly

rounded or even fainth^ 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 by Brongniart^ from Wilkesbarre,

Pennsylvania. Some of these specimens, in which the teeth are broken

away or buried, probably constituted the basis for the identification and

enumeration of S. Schlotheimii Brongn. in the list of plants from Missouri.

But notwithstanding the identification of the common form in Pennsylvania

by Brongniart, the species is badl}^ confused in om- American material.

The examination of a large numljer 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. S. National Museum, the

fossils labeled S. ScMotheimii by Lesquereux " have the characters of S.

emarginatum.

Plants referable to the Palmacites verticiUatus of Schlotheim,^xhe specific

name of which Kidston has justly restored, are extremely rare in tlie Ameri-

can Carboniferous flora, so far as it has yet beenmade 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 crenulate,

often giving the leaf a narrowly obovate form, 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, but, like most of .the common representatives of

the species from other localities in this country, seems to belong to the

variety Brongniartianum as figured hj Goemans and Kickx* and others.

> Prodrome 1828, p. 172.

- The specimen figured by this distinguished and justly honored paleobotanist in the Kept. Geol.

Surv. Indiana, 1880, p. 374, pi. sliii, fig. 2 (copied by Lesley in Diet. Foss. Pennsylvania, vol. iii. p. 980), as

S. Schlotlieimii belongs with others to the *'. emarginatum, while, on the other hand, fig. 3 of the same
plate (Lesley, op. cit., p. 978) belongs very probably to the group represented by S.filiculme Lx.

^ Flora d. Vorwelt, 1801, pi. ii, fig. 24:.=S2}henophyUum Schlotheimii Brongn.

••Monogr. d. genre Sphenophyllum d' Europe: Bull. Acad. Roy. Belgique, (2) vol. xviii, 1864, p. 139,

pi. i, fig. 3.
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Some of the larger specimens, especially those from the anthracite region,

are difficult to distinguish from the form figured by Stur^ as SplienophyUum

Crepinl j\Iany of the large dissected leaves have the aspect of those figured

by O. Feistmantel."

The structure of the fertile spike of Sphenophyllum emarginatum has

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-

arbly pedicellate and agreeing in essential details with the better-known

species 8. cimeifol'mm (Stb.) Zeill. The cones of S. emarginatum illustrated

by Zeiller are somewhat larger than those of the former species, and do not

in their superficial aspect appear very unlike the more imperfect specimens

figured by PresP in 1838 as Botidaria marsiiecefolia Stb.

Although it is a species of long duration, SphenoplvyUum emarginatum

seems to have been considerably modified in time. And while the earlier

forms in America are generally smaller, the species soon becomes of the size

and characters of the variety Brongniartianum, the still later forms being

much more lax, proportionately less distinct at the base, and more irregular

or rounded at the top. A separation of these later forms as varieties, if not

as species, would, I believe, serve a useful purpose in correlative work, and

therefore be desirable. Many of the forms figured by Sterzel and Eaci-

borski^ appear closely related to the 8. Fontaineaniim Mill. (8. latifoHum

F. and W., nee Wood, necqne Ren.)

Localities.—Owen's coal bank, U. S. Nat. Mus., 5457; Pitcher's coal

bank, U. S. Nat. Mus., 6137.

Sphenophyllum ma.tus Bronn.

PI. L, Figs. .5, 6a; PI. LI, Fig. a; PI. LXXIII, Fig. 3.

1828. Botidaria major Broun, in Bischoff: KryptogJim. Gewiicbse, vol. ii, p. 89, pi. xiii,

figs. 2a-b.

1835. Spheno2)hyllum majus Broun, Leth. Oeogn., vol. i, p. 32, pi. viii, figs. 9rt, 9b.

1886. Sphenopliyllum majus Broun, Zeiller, Fl. foss. houill. Valenciennes, Atlas, pi.

Ixiv, figs. I, la, 2, 2a; text (1888), p. 420.

1 Calamar. d. Carbon-Fl., p. 232, pi. xv6, fig. 4.

= Ver8t. bohm. Ablag., vol. i, 1874, p. 134, pi. xviii, figs. 3, 5.

^ VI. foss. houill. Valeuciennes, p. 410, pi. Ixiv, fig. 5. fitude s. 1. constitution d. I'appareil fruet. d.

Spbenophyllnm : Mi5in. Soc. gcol. Fr., Pal., toI. iv, no. 11, 1893, pi. ii, figs. 4, 4a.

' Verb. d. A^aterl. Mns. Bohmen, 1838, p. 29, pi. ii, figs. 2-4.

• Pevmnlcarb. Fl., p. 26, pi. v, figs. 20-30; pi. vii, fig. 23.



SPHENOPHYLLALES—SPHENOPHYLLUM. 181

1893. Sphenopliyllum mayns Broun, D. White, Bull. U. S. Geol. Surv., No. 98, p. 40.

1848. Si}he)i02)hyUum. mulUfidmn Sauveur, Veg. foss. terr. bouill. Belgique, pi. Ixiv,

figs. 1, 2.

'

1855. SplienophyUum lonyifolium (Gerin.j Geiu. et Gutb. (uou Sauveur), Geiuitz, Verst.

Steink. Sachseu, p. 13, pi. xx, figs. 15, 10, 17.

1869. Sphenopliyllum longifolium (Germ.) Geiu. et Gutb., Schiuiper, Trait(% vol. i, p.

340, pi. XXV, fig. 22 (uou 23).

1880. SphenophyUwn loiujifoMum (Germ.) Gein. et Gutb., Lesquereux, Coal Flora, vol.

i, p. 53.

1883. Sphenopliyllum longifolium (Germ.) Gein. et Gutb., Lesquereux, 13tli Eept. Geo).

Surv. Indiana, 2, p. 46, jjl. vii, figs. 10, 11.

1884. Sphenophyllmn longifolium (Germ.) Geiu. et Gutb., Lesquereux, Coal Flora, vol.

iil, p. 726, pi. xcl, fig. 6.

1855. Sphenophyllum sajsifragafoUum, (Germ.) Geiu. et Gutb., Geiuitz, Verst. Steink.

Sacbsen, p. 13. j)l. xx, figs. 8, (9?).

1866. An ISphenophyUum latifolium Wood (uec Font, et White, necque Eeu. et ZeilL).

Trans. Amer. Phil. Soc., vol. xiii, p. 347, pi. viii, fig. 3?

In the discussion of tliis species from the outlying basins in south-

western Missouri^ I have stated at length uiy reasons for accepting Broun's

name as the proper designation of this form, in preference to the name 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 tendency to dissection than appeared in the others.

The photographs seen in PI. L, Fig. 5 and Fig. 6, an enlargement of which

is given in PI. LI, Fig. a, show undersized specimens of this beautiful 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 Grermar.^ The plant illustrated by Raciborski" tinder this

name would seem to be more closely related to the S. Fontaineamim Miller.

Splienophyllum inajus is represented in the Lacoe collection in the U. S.

I Bull. U. S. Geol. Surv., No. 98, p. 41.

^ Traite, vol. i, 1869, pi. xxv, fig. 23 (copied from Germar), p. 340.

'Mouogv. d. genre Splienophyllum, Bull. Acad. Eoy. Belg., (2) vol. xviii, 1864, p. 147, pi. i, fig. 4.

< Au8 der Flora d. Steiukobleuformation, 1881, pi. x, fig. 60.

6 Foss. Fl. Steink.-Form. Weetphalens, 1869, p. 31, pi. It, fig. 14.

^ Cours bot. foss, vol. ii, 1882, p. 88, pi. sill, fig. 18 (from C'oemaus .and Kicks).

'Fl. foss. bassin bouill. Commeutry, vol. ii, Atlas, pi. 1, figs. 12-17.

sjsis, 1837, col. 426, pi. ii, fig. 2. Verst. Koblenf., p. 17, pi. vii, fig. 2.

apermokarbouiska Fl., 1891, p. 29 (381), pi. v, figs. 14, 15.
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National Museum by a numlier of specimens from the vicinity of Clinton,

Missouri, labeled S. longifoliimi by Professor Lesquereux. This type, as

seen in PI. L, Fig. 5, closely resembles the leaves found on the robust

branches of S. emarginatiim, while, when dissected, the leaves are quite

suggestive of 8. bifurcatum. The nervation of this S2Decimen, studied hj

Lesquereux, is shown in the photographic enlargement, PI. 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 antiquity than has been supposed.

Localities.—Owen's coal bank, U. S. Nat. Mus., 6462, 5671, 5679,

5680; Deepwater, U. S. Nat. Mus., 5465; Pitcher's coal bank, U. S. Nat.

Mus., 5463; Gilkerson's Ford, U. S. Nat. Mus., 5461.

SPHENOPHYLLUM LESCURIANUM II. sp.

PI. L, Fig. 6b; PI. LI, Fig. h; PI. XXIV, 3c.

1897. S])henophyllum sp., D. White, Bull. Geol. Soc. Amer., vol. viii, p. 297.

Stems slender, delicate, branching freely; internodes long in propor-

tion to the width of the axis, the ribs being narrow, distinct, 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 angles to the stem, narrowly obcuneate, 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 latoral mai-gins slightly convex, generally

divided by a shallow angular or rounded sinus into two obtuse or obtuselj^

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 both nerves forking again near the

top of the leaf ; fructification unknown.

Among the specimens in the Lacoe collection labeled SphenojihyUum

angustifolimn Germ, by Professor Lesquereux, one example. No. 8711, from

the vicinity 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 ^^ain for a satisfactory place for it among the many exist-

ing species.

The phmt is of a dehcate type, the branches slender and graceful, the

internodes relatively long, the ribs narrow, angular, Avliile the segment of

a larger stem at the left in Fig 6«, PL L, is distinctly lineate. While in

its general aspect and especially in the outlines of the leaves our form,

which is photographed twice the natural size in PL LI, resembles the Splieno-

phyUites angustifoUus of Germar,^ the difference in the minor characters, par-

ticularly the details of the nervation, as shown in the description and figures

of S. angustifolkmi (Germ.) Goepp. given by Coemans and Kickx," Renault,^

and Weiss,* or of the var. Ufidum Gr. 'Eury by Renault,^ in all of which we

find long, slender, acute-pointed pinnules more deeply dissected and with

the nerves separate and distinct 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 nearer *S'. oblongifolium, 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.

Sphenophylhim Lesairianum is not easily confused with the j^ounger

species, S. fiUculme Lx., S. temiifolmm F. and W., or S. densifoUum F. and

W., all of which difi"er by the disposition of the leaves in the verticil, by

the nervation, and by the margins.

Locality.—Near Clinton, Henry County, Missouri, precise locahty not

known; Lacoe collection. No. 8711, U. S. Nat. Mus.

Sphbnophyllum (Astebophyllites?) fasciculatum (Lx).

PI. L, Figs. 1-4.

1879. AsterophijlUtes fasciculatus Lesquereux, Goal Flora, Atlas, p. 2, pi. iii, figs. 1-4,

4a; text, vol. 1 (1880), p. 41.

Stems 1 to 7 mm. wide, branching freely, dichotomously, or oppositely

(f), with about 3 to 6 rounded, obscurely lineate-rugose, hardly striate, non-

alternating ribs dilated at the nodes ; branches irregular, flexuous, forking

' Verst. Steink. Wettiu ii. Lobejiin, p. 18, pi. vii, figs. 4-7. Schimper, Traits, vol. i, pi. xx, figs. 1-4.

Von Roehl, Fo.ss. Fl. SteinkoUlenf. Westphalens, pi. iv, fig. 18.

; Bull. Soc. Roy. Belg., (2) vol. xviii, 1864, pi. i, tigs. la-c.

5 Cours bot. foss , vol. ii, 1882, pi. xiii, figs. 19, 20, 21.

I Aus d. Flora d. Steinkohl., 1881, pi. x, fig. 61.

^Fl. foss. bassin houill. C'ommentry, vol. ii, p. 485, pi. 1, figs. 6, 7.

6 Coemans and Kickx, loe. cit., figs. 8a-c. Schimper, op. cit., 1, p. 343, pi. xxv, figs. 5-9. Renault, op.

cit., vol. ii, pi. xiii, iigs. 15, 16, 17. Weiss, op. cit., pi. x, fig. 59.
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equally or unequally at a narrow angle, leafy, 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 lamina?, 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,

or erect when young, at the point of attachment, then curving- outward, ofteu

more or less reflexed according to age and position, then turning upward

and sometimes slightly inward, approaching a semi-uncinate form, some-

what thickened at the slightly constricted base, nearly smooth or obtusely

carinate on the arching dorsal surface ; median nerves of each jjair of leaves

simple at the base, or distinct and separate, converging to contiguous points

of origin, relatively broad, 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

branch, each node bearing a verticil of bracts slighth' longer than the pre-

ceding leaves, somewhat strongly reflexed, then curving upward at the

middle and finally turned inward; sporangia slightly oval, the g-reater

diameter being a little less than 1 nnn.

A number of typical specimens, some of which are from the type

locality, bring to our attention new features in this unique and interesting

species.

The common aspect of the plant is indicated in pi. iii, fig. 1, of the

Coal Flora by Professor Lesquereux, though the habit of the leaves is not

there shown so well as in our PL L., Figs. 2 and 3. On my first examina-

tion of the species I was disposed to regard the dichotomous fasciculate

specimens as specifically distinct 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 ligidity, 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 diff'ers, furthermore, from the figure by the much more falcate

character of the leaves, A^-hich are more open at the l:iase, then cur^^ng
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gradually upward and slightly inward, while eacli joint of the main stem

is provided with a verticil of leaves within which the Ijranches have their

origin. But, although by this character of the main stem, the internodes

of which are much longer in proportion to their width than in other speci-

mens, and b}' the angle and habit of the branches this individual specimen

is so different from all others examined, being in effect very similar to

Asteroplvijllites gracilis Lx., 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, hoNvever, pertain entirely to the remaining

suite of specimens, all of which are more or less distinctly 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 cm. in diameter, are usually more or less flexuous,

especially the smaller ones, while the delicate twigs are often sinuous 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 Siohenophyllum emdrginatum

Brongn., that it is onl}^ after a glance at the leaves that one pauses to inquire

whether it belongs to some other group. The ribs are few, broad, broadly

rounded or flattened, and separated in the larger segments by a rounded
furrow. Toward the upper end of the internode 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

Spliemphyllum, _^o that just above the node, or within the verticil, the stem is

reduced in size. These features may be indistinctly seen in PI. L, I'ig. 3.

In the larger and older stems the leaf traces show indistinctly as roundish

or transversely oval scars more or less distinctly paired according to the size

of the stem. In such advanced stems the leaves are so open that they are

seldom seen except in profile. However, in the younger portions, and
particularly 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 one-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 sheatli, as shown frag'mentavily iu Fig. 1, PL L, which

represents a portion of No. 829G of the Lacoe collection, from Henry

County, identified by Professor Lesquereux. This character of the pairing,

which constitutes bifurcation of the leaves in effect, and which is also

illustrated in PI. 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 paii-ed) leaves

gradually part and become distinct in the older stems, as Potoni^ has

noticed occasionally in tlie leaves of Equisetites zeceformis (Schloth.) A]\dra,

and that both forked and simple leaves may occur on the same stem. In

some cases there appear to be but three leaf pairs on the young twigs, but

this incomplete observation ma}^ be erroneous. The young twigs with

bifurcated leaves are frequently united with the larger stems, in which, so

far as I am able to discover, the leaves are separate quite to the base.

Among several fertile spikes attached to the branches of this species I

have not yet seen any with the structure illustrated in the Coal Flora,

though the original of pi. iii, 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 xather longer than the leaves below, and

are iiiore strongly reflexed before curving outward, upward, and, finallv,

slightly inward. Tlie sporangia, a number of which are scattered irregularly

among the verticils in some of the specimens, are slightly oval and nearly

1 mm. in greater diameter.

As a species of Asteropki/Uites this form is unique. In its' general

composition and make-up it is a Sphenophylluin. Its habit, the broadly ribbed

stems, the inflated joints, the verticils, which appear to be confluent with the

upper ends of the ribs, giving the leaves a decurrent effect, the bifurcated

character of the leaves, at least in the younger stages, all combine to make

us question whether we are not in reality dealing with a type more nearly

related to SphenophyUum, 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 cases, howevor, both the lenres and the nerves appear to be simple, especially iu the

lowi r 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 structure of the stems, we are left to search for fruiting cones

in wliich the arrangement of the sporangia Avill be discernible. I anticipate

that the cones will be found to show the characters of SiilienophyUum, 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 pi. iii of Coal Flora will be placed in or near Asterophyllites

gracilis Lx., or A. grandis Stb., with which in many respects it agrees.

I am not sure whether or not a specimen of Asterophyllites fascicidatus

was the basis of the identification by Lesquereux of Splienophyllum furcatiim

Lx. in the Missouri flora, but I am inclined to believe tliat the enrollment

of tlie 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 8. bi/urcafum, as described from the

"coal-bearing shales" of Washington County, Arkansas, is quite different

from anything I have yet seen 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, 5675; Deepwater, U. S. Nat. Mus., 5540, 5658; Gilkerson's Ford,

U. S. Nat. Mus., 5641 ; Hobbs's coal bank, U. S. Nat. Mus., 5543.

LYCOPODIALES.
LEPIDODENDREZE.

LEPIDODENDROIf Sternberg-, 1820.

1820. Lepidodendron Sternberg, Fl. d. Vorw., vol. i, fasc. 1, p. 25; tent. (182.5), p. x.

1822. Sagenaria Brongniart, M6m. mus. hist, nat., vol. viii, p. 239.

Of the five species of this genus occurring in the Lower Coal Measures

in the region of Henry County, Missouri, two, Lepidodendron Brittsii Lx.

and L. lanceolaUim Lx., belong to older types of the genus, the former hav-

ing been probably derived from L. Volkniannianum of the culm or some

related species, while the latter is most intimately coimected with the L.

Sternhergii as identified by Pi'ofessor 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 secondary or exogenous growth, 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 LepidopMoios by Dr.

Potoni^^ shows that the two lateral appendages below the leaf scar in Lepi-

dodendron and LepidopMoios are the aerial termiiiations, beneath greatly

thinned bolster walls, of strands of thin-walled parenchjaiia cells, apparently

with intercellular spaces. These strands or ducts, whose function is

regarded hy Potonie as transpiratory, pass through the leaf scar by way of

the lateral cicatricules and correspond with the two similar tracts found by

Felix ^ in the cross section of the leaf of Lepidodendron selaginoides. Potoni^

follows Stur* in designating the trace on the bolster above the leaf scar in

the Lepidodeiidrem as the "ligular pit," on account of its supposed homol-

ogy with the ligule of the recent SelagineUa. The propriety of this corre-

lation has, however, been doubted by a number of paleobotanists, among

whom is Mr. Kidston.^

Lepidodendron Bbittsii Ls.

PI. LII, Figs. 1, 2; PI. LIII, Fig. 1; PL LIV, Figs. 1, 2.

1879. Lepidodendron Briitsii Lesquereux, Coal Flora, Atlas, p. 11, pi. Ixiii, figs. 1,2;

text, voLii(lS80), p. 368.

1883. Lepidodendron Brittsii Lesquereux, 13th Rept. Geol. Surv. ludiaua, 2, pl. xvii,

figs. 4, 4&.

1889. Lepidodendron Brittsii Lx., Lesley, Diet. Foss. Peimsylvania, vol. i, p. 313, 2

text figs.

Stems of cousideralDle size, slightly rigid, freely branching at a rather

naiTOW angle in Ijoth equal and unequal dichotomies, the branches becom-

ino- 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

'Detailed descriptions of the structure of a number of species may be found in the series of

memoirs published in the Philosophical Transactions of the Koyal Society, by the late Prof. W. C.

Williamson, or in tho painstaking- studies of Professors Renault and Bertrand. A very short resume

relating to the development of the Lepidodendroid stem was given by the author in Science, 1896, vol.

ill, pp. 751-759.

-Anatomie der beiden "Male" auf dem unteren Waugenpaar uud der beiden Seitenuiirbchen

der Blattnarbe des Lepidodeudreeu-Blattpolsters: Ber. d. deutsch. hot. Gesell., vol. xi, 1893, Hft. 5,

pp. 319-326, pl. xiv.

' Untersuchuugeu iiber den innereu BauWestfiilischer Carbon-Pflanzen: Abh. d. k. Preuss. Geol.

Landesanst., vol. vii, 1886, Hft. 3, pl. ii, fig. 3.

"Die Culm-Flora d. Ostrauer u. Waldeuburger Schichten : Abh. d. k.-k. Geol. Keichanst., vol.

viii, 1877, Hft. 2, p. 327 (231 j, pl. xxsvi (xix), fig. 1.

Traus. Royal Society of Edinb., vol. sxxvii, pt. iii, 1893, p. 537.
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length being- more tlian ten times the breadth, tapering to very slender, flexuons

tips in moderate relief, convex, the lower half and the upper portion above

the foliar cicatrice distinctly marked by irregular, rather coarse transverse

corrugations ; leaf cicatrices a short distance above the middle of the

bolsters, moderately protuberant, broad, crescentic, very narrow vertically,

concave-convex upward in plan, the upper margin round-convex, slightly

mucronate 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, close above the leaf cicatrice ; append-

ages oblong, close on either side of the base of the midrib, and inclined

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 apex, 10 to 60 mm. or more in length, thin, ventrally concave

at the base, which is open, or often reflexed, tlien outward curved, generally

turning upward, giving a plumose aspect to the slender twigs, and often

adhering to stems of considerable size ; midrib distinct, rather narrow,

dorsally round, diminishing gradually to the apex.

This well-marked representative of an ancient group is excellently rep-

resented among the abundant material collected by Mr. Van Ingeu from

Hobbs's mine, where it is especialh^ common. This is perhaps the type

locality. The mine from which the originals described by Professor Les-

quereux were obtained is not stated. It is certain that all the specimens

came from the vicinity of Clinton. The distinct, irregular, transverse

wrinkles, which' ornament the rounded surface of the bolster both below

and above the leaf, and which constitute the most conspicuous specific char-

acter, as will be seen in PI. LIT, Fig. 3, are present and observable in even

the small twigs. The bolsters are usually very slender and acuminate,

though often broadened somewhat, approaching nearer the L. Volkmcmnianimi

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 crescentic, 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 generall)' 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 Lesqnereiix, Coal Flora, vol. ii, p. 368, pi. Ixiii, tigs. 1, In, U, 2.
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or where the bases of tlie leaves are reflexed or comjDressed 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 leaf appears as a single line on the outer sides

beyond the appendages. Even in the central portion of the scar I have not

been able to find more than a very small transversely rhomboidal trace, such

as is seen in PI. LIII, Fig. Irt, the vertical diameter of which seems to be

no more than that of the midi'ib of the leaf. In all the specimens of this

easily distinguished species, including the types and other specimens from

Henry County, Missouri, identified by Professor Lesquereux and now in

the Lacoe collection, the leaf scar is of the same form. The examination

of the original of fig. 1, pi. Ixiii of the Coal Flora, shows clearly the cres-

centic line, which describes a rather larger arc than is indicated in fig. la.

The latter figure, too, conveys a better idea of the transvei'se corrugations

which diminish and vanish some distance below the leaf scar. Although in

portions of the originals and in jnany 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

can be consti'ued 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 similar liberty is taken in introducing a central

point in several of the supposed leaf scars, though generally only the two

subcicatricial appendages are 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 , la, and Ih, of the Coal Flora, unless the singular

curved line in fig. lb 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

described above. The true position and attitude of the oval or oblong-

respiratory appendag'es are shown in the lowest bolster in fig. la.
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Usually when the base of the leaf is not inclmed somewhat downward
in the fossil state, the base of the midrib is expressed as a lo\v, rounded

ridge vanishing quickly in passing a short distance downward from the

base of the leaf scar. This feature, which is indicated in fig. Ih, loc. cit., is

well shown in our Fig. 2, PL LII, or Fig. la, PL LIV. The respiratory

appendages generally lie rather close to the Avascular scar and have been

drawn conventionally in the Coal Flora as the lateral mammillee 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 boundaries of the leaf cicatrix.

The "ligular scar" is not generally apparent in the aA^erage 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 leaf

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 corresponding portions of Lepidodendron Haidingeri Ett.

or L. lanceolatwn Lx. 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 LIII, Fig. 1, the slender tapering tips are hardly so high as

the bases. Occasionally they are found adhering to stems of considerable

size, such as that shown in fig. 2, pi. Ixiii, of the Coal Flora.

It would be very interesting to know the strobili of this species. It

is possible that Lepidophyllum or 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 Lesquereux, from "Clinton, Missouri."
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Leindodendron BrittsU is easily distinguished from all other species of

this genus, except L. Wortlieni and L. Volkmanniammi, by its generally

elongated, fusiform bolsters, which are rounded and transversely corru-

gated, and by its thin crescentic leaf scars. The narrow form of its leaf

scars and its more acute bolsters separate it from the older species. The

chief distinctions between it and L. Wortheni, as figured by Lesquereux,^

seem to lie in the much broader, more oval leaf scars of the latter, and the

continuation of the distinct 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, figiu-ed two specimens from the

Valenciennes Basin," in which the details as well as the general appearance

are striking'ly similar to L. BrittsU. In fact, whatever ma}' be its relation

to L. Wortheni, the branch on the right in fig. 1, pi. Ixxi, of the Valenciennes

Flora is perhaps nearer in its characters to that of L. BrittsU, shown in our

PI. LIII, 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 scar, 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 distinguished by the distinctly diamond-shaped leaf scars

of the former, whose twigs are larger, the leaves being several times as long.

Localities.—Pitcher's mine, U. S. Nat. Mus., 5640, 6042; Deepwater

mine, U. S. Nat. Mus., 6040; Hobbs's mine, U. S. Nat. Mus., 6039.

Lepidodendron lanceolatum Lx.

PI. LIII, Fig. -2.

1879. Lepklodetidron lanceolatum Lesquereux, Coal Flora, Atla.s, p. 11, pi. Ixiii, figs.

3-5, 5a; text, vol. ii (1880), p. 369.

1887. Lepidodendron lanceolatum Lesquereux, Kidstou, Foss. Fl. Radstock Ser., p. 39-4,

pi. xxvii, fig. 5; pi. xxviii, figs. 3, 4.

1884. Lepidodendron (Beryeria) marginatum Presl, Lesquereux, Coal Flora, vol. iii,

p. 784 (pars)
;
pi. evil, fig. 3.

' Geol. Surv. Illinois, vol. ii, 1866, pi. xlix, figs. 4, .5, p. 452. Copied in Atlas to Coal Flora, 1879,

pi. Isiv, figs. 8, 9, p. 388.

^Fl. foss. liassin houill. Valencienues, Atlas, 1886, pi. Ixxi, figs. 1, 2, p. 467.

' Bull. Geol. See. Am., vol. ii, 1890, p. 533, pi. sxii, figs. 5-8
;

pi. xxi, fig. 4.
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Trunks of moderate size; bi-auches 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

rhoiiiboidal or rhomboidal-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 margins generally very slightl}- con-

cave, the longer axis traversed throughout by a low, narrow keel, high at

the upper end where it joins the midrib, very distinct throughout, and rising

slightly toward its union in the somewhat protruding angle at the base of

the leaf; fohar cicatrices more than halfway fi-om 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

apj^endages close to the midrib, oblong, and usually obscure.

Among the collections in hand there is but a single good frag-ment of

this rare species, which is hardly known from any other localit}^ in the

United States. The specimen, PL LIII, 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 better preservation of its bolsters.

The latter, as is shown in Fig. 2a, are of the type more familiar in Lejndo-

dendron Sternbergii or L. li/cojMdioides. 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 ujoper end.

As a whole the aspect of the shield is suggestive of L. opMurus, 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 leaf scar. In most cases the apex of this

shield is broken, and the effect is a somewhat irreg'ular, usually concave

fi'acture, like that seen in fig'. 5 on pi. 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 midrib of the leaf,

MON xxxvii 13
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which seems continuous with the keel of the bolster, is sometimes sliglitly

compressed at the point of attachment, so as to convey the idea of a small,

flat, triangular area somewhat like that figured, but I have not yet seen any

distinct 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 Lexiidodendron lycopodioides. It

difi'ers from the latter, liowever, by the straight or nearly straight sides

forming an angle. The siirface of the shield is divided from apex to base

!:»}- the medial narrow keel, which is distinct, though low. The lower lateral

margins of the bolster are slightly raised and separated from the nearest

field of the next bolster by a nari'ow 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 slightl)'' concave, perhaps

on account of the constantly raised upper end of the keel. The latter in

tlie decoi'ticated or abraded specimens is marked by a rounded apex, in the

center of which is a pore corresponding to the jiassage of the vascular

strand. This condition 1 find in Nos. 5461-5464 of the Lacoe collection,

which come fi'om the same locality and were labeled as Lepidodendron (Ber-

gerici) marc/inatum Presl by Professor Lesquereux. I fail to find the slightest

reason for separating from Lepidodendron lanceolatum either these specimens

or No. 5460 from the same' vicinity, which is illustrated in fig. 3 on pi. cvii 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 iii all the fragments

before me are slender and taper from near the base 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 zone is frequently

concave on the ventral surface, while the margins are slightly turned back-

ward. The slender midrib usually 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 occasionall}^ seen,

lie close to the apex of the keel and are but slightly outward inclined.
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111 liis admirable memoir, on the flora of the Radstock series Mr.

Kidston figm-es^ and describes stem, twig, and cone fragments which he

regards as belonging to L. lanceoJatum. The aspect of the larger fragment

and its bolsters, shown in fig. 3, 2)1. 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 th^e shields are rather less distinctly 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 pi. xsvii, 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 figm-es on Kidston's pi. xxviii, it seems to me probatte

that the Radstock plant would have been labeled by Lesquereux under the

latter name. The small twig on Kidston's pi. xxvii would also seem to

deserve comparison with the Lexndodendron Sternbergii of Lesquereux or the

L. lycopodioides of Em-ope. However, the recognized danger of identifying

species of this genus from figures and too brief descriptions becomes doublj^

great when the characters of the leaf scar are so little known.

Lepidodendron lanceolatum is not difficult of distinction from the other

species of the flora from the Henry County region. It is easily separated

from L. Brittsii Lx. by the smooth carinate shield below the leaf scars and

the more slender leaves. L. scutatum 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 our plant is probably derived, has its bolsters less angular at the

sides, the leaves being shorter, tapering less, and distinctly more or less

subfalcate.

Localities.—Pitcher's coal mine. No. 377 of Dr. Britts'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. Soc. Edinb., vol. xxxiii, 1887, p. 394, pi. xxvii, fig. 5 ;
pi. xxviii, figs. 3, 4.
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Lepidodendeon rimosum Stb.

1820. Lepidodendron rimosum Sternberg, Versucb, vol. i, fasc. 1, pp. 21, 23, pi. x, fig 1;

tent. (1826), pi. xi.

1848. Leindodendron rimosum Stb., Sauveur, V6g. foss. terr. houill. Belg., pi. Ixii, fig. 1.

1866. Lepidodendron rimosum Stb., Dawson, Quart. Jour. Geol. Soc, Lond., vol. xxii,

pi. ix, fig. 42.

1869. Lepidodendron rimosum Stb., Von Roelil, Foss. Fl. Steink. Westphalens, p. 132,

pi. viii, fig. 1.

1870. Lepidodendron rimosum Stb., Schimper, Traite, vol. ii, p. 33, pi. Ix, fig. 8.

1879. Lepidodendron rimosum Stb., Lesquereux, Coal Flora, Atlas, p. 12, pi. Ixiv, fig.

11; text, vol. ii (1880), p. 392.

1881. Lepidodendron rimosum Stb., Weiss, Aus d. Fl. d. Steink., p. 7, pi. iv, fig. 28.

1882. Lepidodendron rimosum Stb., Renault, Cours bot. foss., vol. ii, p. 15, i)I. v,

figs. 6, 7.

1883. Lepidodendron rimostim Stb., Lesquereux, 13th Ann. Rept. Geol. Surv. Indiana,

2, ]}\. xvii, fig. 3.

1884. An Lepidodendron rimosum Stb., Kidston, Ann. Mag. Nat. Hist., (5) vol. xiv,

p. 115, pi. V, fig. 5?

1886. Lepidodendron rimosum Stb., Zeiller, Fl. foss. bassin bouill. Valenciennes, Atlas,

pi. Ixvii, figs. 4, 5, 5a.; text (1888), p. 449.

1889. Lepidodendron rimosum Stb., Lesley, Diet. Foss. Pennsylvania, vol. i, p. 321,

text fig.

1838. Sagenaria rimosa (Stb.) Presl, in Sternberg: Versuch, vol. ii, fasc. 7 and 8, p.

180, pi. Ixviii, fig. 15.

1855. Sagenaria rimosa (Stb.) Presl, Geinitz, Verst. Steink. Sacbsen, p. 35, pi. iii, fig. 13

(non pi. ii, figs. 1, 3, 4; pi. iii, fig. 15; pi. x, fig. 2).

1859. Sagenaria rimosa (Stb.) Presl, Eicliwald, Lethtea Ross., vol. i, Atlas, p. 1, pi. vii,

fig. 7; text (1860), p. 125.

1875. Sagenaria rimosa (Stb.) Presl, O. Feistmantel, Verst. bohm. Kolilen.-Ablag., vol.

ii, p. 36 (pars), pi. xix, fig. 1.

1848. Lepidodendron dissitum Sauveur, Veg. foss. terr. houill. Belg., pi. Ixi, fig. 6 (pi.

lix, fig. 3 1).

1860. An Lepidodendron dicrocheilus Wood, Proc. Acad. Nat. Sci. Phila., vol. xii, p. 239,

pi. vi, fig. 1?

1866. Lepidodendron dicrocheilum Wood, Trans. Amer. Phil. Soc, vol. xiii, p. 346, pi.

ix, figs. 6, 6a.

Lepidodendron rimosum Stb. retocorticatum, nov. var.

PI. LIV, Figs. 3, 4.

Among the numerous fragments of Lepidodendron recently collected

one clearly belongs to this well-marked type. This specimen, as will be

seen in PI. 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 PL LIV, Fig. 3a, are, even for this species, very slender.
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tapering into long, slender, filamentous tips that are lost in the meslies of the
cortex. The leaf scars situated jiist 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, sKghtly
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
sometimes be seen Tlie three cicatricules within the leaf scar lie at the

same level, distinctly below the middle of the scar, 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 direction 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 margins of the proximate
bolsters, higher on either side as is seen in Fig. 3a. 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 PI. LTV, Fig. 4. This fragment, No. 5280 of the Lacoe collection,

was identified as Lepidodendron rimostim 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 imperfect 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 scars, the low position of the interior cicatrices, the absence of

transverse ridg-es 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 camptotmiia Wood. The normal species is generally

re^Dresented as having the margin stnated 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. S. Nat.

Mus., is said to have come from the same Adcinity.

Lepidodendron scutatum Lx.

PI. XLV, Fig. 4 ; PI. LIV, Fig. 5 ; PI. LV, Figs. 1,2; PL LXXII, Fig. 4.

1879. Lepidodendron scvtatum Lesquereux, Goal Flora, Atlas, p. 11, pi. Ixiii, iigs. 6,

U-c; text, vol. ii (1880), p. 269.

1880. Lepidodendron setifoUum Lesquereux, Goal 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

largest of the types shown by Lesquereux, in fig. 6, pi. Ixiii, of the Coal 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 aspect 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 bolster shows in most instances 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, I have observed

no distinct supracortical evidence to wai-rant the detail delineated in fig. 6«

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 countei'part of this is No. 5600 of the Lacoe collection.

The present repository of the original of the two smaller figures given.
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without details, by Professor Lesquereux is not known to me. My identi-

fication, therefore, of the more recently collected material with Lepidoden-

dron scutatwn is not Avithout doubt, since 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 tj'-pe. Yet, being, far from certain that they are not specifically

identical with the figs. Qh and Qe in the Coal Flora, I have assumed that

Professor Lesquereux maj- have included two distinct plants in L. scutatum,

and that the material in hand belongs with figs. 6b and 6c, on pi. Ixiii, of

his great work. It may in fact have come from the same localit}-. iNever-

theless, while I refer all the stems and branches to the same specific division,

I trust that the figures and following description of the recently collected

material will be sufficient both 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 di^dde the material placed at present under the above

name.

The description of the later collected material is, Ijrieflv, as follows:

Stems rather small, brandling freely at a narrow angle; branches and branchlets
generally straight, rigid, and robust, the smaller ones rather thickly set with leaves;

bolsters small, close, rhomboidal or rhomboidal-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 scar, and a few quite obscure, short,

transverse frets in the lower portion ; foliar cicatrices in the upper part of the bolsters,

l)laced so that the lower angle frequently reaches the middle of the bolster, rather
more than oue-half the width of the latter, slightly protruding, transversely rhom-
boidal, the upper margins usually 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 rounded in the twigs, the lower angle well rounded; trans-

piratory vents, a short distance on either side of the median Hue, 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 punctiform 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 outward and curving
upward, very narrow, taperuig 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 sliglitly marked ou the dorsal surface.

The fragment of stem shown on PI. LV, Fig. 2, with the detail (PI.

LIV, Fig. 5), is a good example of the larger portions of stem seen, while the
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leafy branch shown in PI. 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 leaf

scar. Prevailingly, however, the iipper borders are very slightly concave,

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 cm. in diameter. The ramose habit of the species is shown in

PI. LV, Fig. 1.

The specimens described above bear the closest relation in the details

of the bolsters and leaf scars to certain material from the Appalachian

region referred by Professor Lesquereux to Lepidoclendron dichotomum Stb.

It even seems probable that they should be combined under the same name,

as may eventually be done. But since the specimens included ^^nder 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

been 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. I am inclined to

regard it as specifically distinct from the larger fragment illustrated in the

Coal Flora, to which the name Lepidodendrou scutatum should probably

adhere. Eventually the systematic relation and nomenclature of the form

before us should be treated in connection with the revision of the American

material now resting under Lepidodendron dichotomum Stb.

The species described above is easily separated from the other species

of Lepidodendron found in the Hemy County region by the shorter bolsters,

the imperfect, transA'ersely 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. S. Nat. Mus., 6045, 6046; Pitcher's

mine, U. S. Nat. Mus., 6044, 6074; Gilkerson's Ford, Township of Chnton,

U. S. Nat. Mus., 6117.
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Lepidodendron clypeatum Ls.

1854. Lepidodendron clypeatum Lesquereux, Jour. Bost. Soc. ISTat. Hist., vol. vi, p. 429.

1858. Lepidodendron clypeatum Lesquereux, in H. D. Rogers: Geol. Pennsylvania.,

vol. ii, 2, p. 875, pi. xv, fig. 5; pi. xvi, fig. 7.

1879. Lepidodendron clypeatum Lesquereux, Coal Flora, Atlas, p. 12-, pi. ixiv, figs, 16,

16 a-b (non figs. 17, 18); text, vol. ii (1880), p. 380.

1889. Lepidodendron chjjyeatiim Lx., Lesley, Diet. Foss. Pennsylvania., vol. i, p. 315,

text flg.

1895. Lepidodendron clypeatum Lx., Dana, Man. Geol., 4th ed., p. 668, flg. 1034.

The single specimen representing- a mold in sandstone, which I refer to

this species, is, by the characters of the bolster and the form of the A^ery

large leaf scar, nearer the fossils from the Boston mine, near Pittston, Penn-

sylvania, which were labeled by Professor Lesquereux under the above

name, than to any other Lepidodendron known to me. In fact, it differs from

the Pittston fossils only by the rather less acute lateral angles of the leaf

scars 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 scars are

proportionately much smaller. That type appears from the figure to be

closer to the specimens from Cannelton in western Pennsylvania, recorded

under this name, which are undoubtedly distinct from the form in hand.

In his memoir on the plants from the Ayrshire coal fields, Mr. Kidston-

records Lepidodendron clypeatum Lx. in the synonymy of L. ohovatum Stb.,

and, in addition, remarks on the specific identity of specimens, presumably

from Pittston, communicated to him by Mr. Lacoe. While I confess I

should hardly have identified the specimens from the Boston mine with the

European figures by which alone L. ohovatum is known to me, it is neces-

sary to note that our specimens from that mine are very different from the

American specimens referred b}^ 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 Stb. It bears a close resemblance to the

L. Bhodeanum figured by Stur in the Ostrau-Waldeuburg Flora.

Locality.—Four miles south of Clinton, Missouri, from a horizon about

60 feet above the Jordan coal. Collected by Dr. Britts.

I Vol. ii, pt. 2, 1858, pi. xv, fig. 5.

'^ On the fossil plants of the Kilmarnock, Galston, and Kilwinning coal tieltls, Ayrshire : Trans.

Koy. Soc. Edinb., vol. xxxvii, 2, 1893, No. 16, p. 336.
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LEPIDOPHLOIOS Sternberg, 1825.

1825. Lepidopkloiosi Sternberg, Flora d. Vorwelt, vol. 1, tent., p. xili.

1833. Haloida Lindley tiud Uutton, Foss. Flora, vol. ii, p. 14.

1836. Pachyphlcetis G-oeppert, Foss. Farnikr., p. 468 (pars).

1838. Zamiten Presl, in Sternberg: Flora d. Vorwelt, vol. ii, fasc. 7-8, p. 105 (pars).

1855. Gyclocladia Goldeuberg (uon L. and H.), Fl. Sarsep. Foss., vol. i, p. 19.

1867. LomatopIUoios Corda, Flora d. Vorwelt, p. 17.

Arborescent lycopods with dichotomous ramification. Stems and

branches bearing mncli developed scalehke 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

immediatel)' beneath the leaf cicatrice. Leaf cicatrices transversel)^ 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. Fructification consisting of cones, stalked (! or

sessile), borne on specialized branches which show, when decorticated, spi-

rally arranged protuberances (Halonia) ; in corticated condition the Halonial

scars 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 vascular axis composed of scalariform 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 generic diagnosis is

quoted, Mr. Kidston, after reviewing in a most jjainstaking manner both the

literature and many of the specimens of the previous authors, enters into a

detailed examination of the British material for the purpose of definitely

determining the relations of Lepidophloios, LomatopMoios, and Halonia. As a

result of this invaluable study we learn (1) that the Sternbergia pith,

originally described as proper to LomatopIUoios, is not org-anically united to

the cortex described under the latter name; (2) that Lep>idopMoios and Loma-

' On Lepidophloios and on the British species of the genus : Trans. Eoy. Soc. Edinb., vol. xxxvii,

pt. iii, No. 25, 1893, pp. 529-563, pis. i, ii.
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topliloios, which, though united by many paleobotanists, have l^eeu kept

separate by others on the ground that the leaf scar in the latter is at the top

of the bolster instea^d 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

species, or even to the part of the tree, the leaf being situated, morphologi-

cally, at the apex and always rising upward; (3) that the tuberculate

branches described as Halonia and regarded as a distinct genus of trees, as

roots or rhizomes of Lepidodendron, as branches of Ulodendron, and (espe-

ciall}' more recently) as branches oi Leindophloios, are unquestionably merely

the fructiferous 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 oi Lepidopltloios and Halonia was independently and almost

simultaneonsly demonstrated by Potonie.^ The latter author also discovered,

while studying the organization of some dolomitized bolsters of Lepido-

phloios from Langendreer, that the two lateral cicatricules in the leaf scar

wei-e 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

LepidopUoios are " transpiratory openings."^ Potoni^ follows Stur hi regard-

ing the vertical trace above the leaf on the bolster in the Lepidodendra as

the "ligular pit."

Although the genus Lepidopliloios 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 described below as L. Van Ingeni. The superficial cortical

features of the trunk of this tree are usually well presented in numerous

'Die Zngehorigkeit von Halonia: Ber. d. deutsoh. bot. Gesell., 1893, vol. xi, Hft. 8, pp. 484-493,

pi. sxiii.

-Anatoraie der beiden "Male" auf dem unteren Wangenpaar und der beiden Seiteunilrbschen

der Blattnarbe des Lepidodendreen-Blattpolsters: Ber. d. deutscb. bot. Gesell., 1893, vol. xi, Hft. 5, pp.

319-326 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 certain leaves

which, to judge by circumstantial evidence, are not likely to have grown

on any other type of cortex.

As fructifications of this genus fi-agments 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 belong-

ing' to L. dikdatus, a species very closely related to L. Van Ingeni. The

originals of the figures of the supposed fruits, now in the Lacoe collection

in the United States National Museum, 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 consideiing them as

pertaining to LepidopMoios, and I shall not therefore further discuss their

structui-e or relation in this place.

The fragments of cone described by Goldenberg^ and Von RoehP

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 acerosiis L. and H., illustrated by Kidston,* is

at least very suggestive. In another place I have described as Lepidopliyllum

(Lepidostrobus) missowriensis, a species frequently found associated with

fragments of the Lepidophloios. The fragment, PI. LX, Fig. 1, apparently

representing a cone of this species, which I am inclined to consider as

referable to the Lepidopldoios, merits a comparison with the bracts or leaves

figured by Goldenberg and Kidston. It is perhaps a significant fact that

generally in the American Coal Measures some large Lepidopliyllum is

reported from the same locality as one of these species of Lepidophloios.

Examples are Lepidophloios dilatatus and Lepidophyllwn Mansfieldi from

Cannelton, Pennsylvania, Lepidophloios auricidatus and Lepidophyllwn auric-

ulatum from Morris, Illinois. Caution, however, must always be used in

considering the argument of coincidental occurrence.

Quite unlike any desci'ibed Paleozoic Lycopodineous fruit are the

'Atlas to Coal Flora, pi. Ixviii, figs. 6, 7; text, vol. iii, p. 781, pi. cv, fig. 1.

= Fl. Sariep. Foss., vol. i, 1855, pi. iii, figs. 13a, 13!», p. 21 ; vol. iii, pi. sv, fig. 5, pp. 33, 34.

'Foss. Fl. Steink. Westphalens., pi. xiii, figs, la, 1ft, p. 149. A portion of fig. la is copied by

Lesquereux iii Ooal Flora, pi. Ixviii, fig. 1.

•Op. cit., pi. 1, fig. 1.



LYCOPODIALES—LBPIDODENDEEiE—LEPIDOPHLOIOS. 205

Cordaianthiis-like, racemose fructifications springing from rosettes among

the leaf bases of a short snbtruncate-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 Cycads. The irregular and sometimes intercalated areolation, which

seems to circumscribe by rigid, prominent walls the deeply sunken leaf

bases or bolsters, is quite like that about the leaf bases in the Cycadeoidece

group, while the racemose organs of fructification, resembling Cordaianthus,

will at once reinforce, this idea by the suggestion of Bennettites. The

presence of well-preserved Cycadaceous fronds described as belonging to

the Mesozoic genera Pteropliyllum and Zamites, in the Upper Coal Measures

in several of the European basins, seems to fully waixant an inquirj^ 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 Cycadeoidean group represented by Ci/cadeoidea, is not Cycadaceous in

its afiinities. Unfortunately the author gives no information, either b}-

desci'iption or enlarged detail, as to the characters of the sunken leaf bases.

The internal str^^cture of Lepidophloios described by Williamson and

others as bearing the closest relation and similarity to that of Lepidodendron

favors a predisposition to search for the fruit of the former, manifested in

some form comparable if not identical with Lepidostrohtis.

Lepidophloios Van Ingeni n. sp.

PI. LVI, Figs. 1-8; PL LVII; PI. LVIII, Fig.l"?; PI. LXI, Fig. Ic; PI. LXII, Fig./;

PI. LXIII, Fig. 5.

Trunks of large size, showing, when decorticated and compressed, the

outhnes of the diagonal rows of bolsters marked by rather long incision-

like longitudinal pits, the lower ends of which corres^jond 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

base, 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 being at or close to the lower border of the exposed

' G4ol. et pal. bassin bouill. Gard, 1890, p. 234, pi. vi, fig. 17.
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surface, and tliei'efore directed downward; exposed surface of the bolsters

on the compressed specimens rather narrowly transversely rhomboidal,

very acute at the sides, the lateral ang-les very slender and often curving

slightl}' downward in ])assing around the median arch of the next bolster

below and to the left, the four sides being nearh' straight, though really

sinuate, and unsymmetrical on the upper border by reason of tlie phyllo-

taxy; lower borders of the exposed surfaces generally slightly concave,

though very neaidy straight except when passing around the median arch of

the preceding bolster in the next spu-al to the left ; leaf scar usually hi the

lower ang-le 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 scar some-

what concave and rounded near the median line to a flat or sometimes dis-

tinctly emarginate tipper 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, ratlier distant from the center and situated very close to

the lower margin of the scar; 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 Lepidopliloios from

Missouri described above, it seemed probable that ainong the material,

which fortunately had been collected in good quantity, would be found

some representatives of Lepidopliloios dilatatus Lx., a number of the origi-

nals of which are said to have come from the same beds in the same region.

But although the discovery in the Lacoe collection of several frag-ments

from the -sdeinity of Clinton labeled with the latter name b}' Lesquereux

made it seem certain, especially since they are specificall}^ identical with

those before me, that this anticipation would be realized, very careful

examination and comparison of all the Missouri specimens to which 1 have

had access with the description and figures given by Professor Lesqu.ereux^

have led me to the conclusion that the figured originals, all of which are

said to have come from Cannelton, Pennsylvania, are specifically distinct

from the examples from Missouri, even those labeled by the author.

' Coal Flora, vol. iii, p. 781, pi. cv, figs. \-i.
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In PI. LVII, and PI. LVI, Figs. 1 and 2, I have shown several specimens

which iUustrate the general characters of the compressed stems of the species

before me. As seen in the enlargements, PI. LVI, Fig-. 2a, 2h, and PI. LVII,

Fig. la, the exposed surface is rhomboidal, the sides being fairly straight,

the lateral wings very acute 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

scar, as described above, is remarkable for the prolongation of the lateral angle,

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 cv, 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 tliat in No. 6943 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 verj^ much

more rounded than is shown in the figure. A comparison, however, of the

cicatriciiles 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 Coal Flora the vascular trace is close to the upper margin

of the scar, the lateral traces being situated 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 far above the leaf 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 roiinder type, its form being

nearly intermediate between L. Van Ingeni and L. aiiriculatus 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 LepidopJiloios dilatatus may be retained,
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especially since .there is doubt as to the generic identity of the snp]30sed

fructifications also described under that name. It seems doubtful whether

the latter represent any portion of a tree of LepiclopMoios. 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 difiPerence in the

exposed portion of the compressed bolsters may be noted hj a comparison

of Fig. 2, PI. LVI, representing No. 5944 of the Lacoe collection, or

PL LVII, 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 PI. LVII of a small portion from a large trunk. This

fragment, 42 cm. long, 28 cm. wide, compressed to a thickness of 2 cm.,

fails to give an adequate idea of the probably gi-eat diameter of the trunk,

since neither lateral margin is shown. Before leaving the discussion of

the compressed stems we maj 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 compressed speci-

mens, while the middle part is slightly below the line of the ventral traces.

An interesting feature of the more recent collections from Missouri is

the occurrence 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. Ic, PI. LXI; Fig./,

PI. LXII, and Fig. 5, PI. LXIII. The chief details of these may be seen in

the photographs. Most of these detached bolsters from this locality appear

as casts of the spongy tissue, to which are attached patches of dull carbona-

ceous crust, attaining a thickness of about 5 mm., which probably represents

cortical tissue as well as the real epidermis. In general it will be noted

that the greater inflation of the bolsters is toward or at the side opposite

the leaf scar. This side is usually, as shown in Figs. 4 and 7, and PI. LVI,

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

imbncate for a considerable distance on those below. It also appears that a

portion of the dorsal surface of the upper bolster must lie beneath it and

upon the upper ventral borders of the bolsters partly underlpng it. If

any such expansion exists, however, it must be greatly constricted at the
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point of attachment. None of the isolated bolsters are so preserved as to

show a dorsal snrface of any considerable size. Such as are preserved so

as to sliow the carbonized cortex concave seem to re^^resent merely an inner

surface conforming- to the wall shown convex in the otlier instances, and

without trace of the leaf scar, though the ventral cicatrix is distinct. A
conspicuous character of all the bolsters from Avhich the cortical residue

has been removed is the large and deep pit, often vertically elongated,

corresponding to the ventral trace. The ventral trace is prominent also on

the rmder surface, as may be seen in Fig. 5, PL LVI, or Figs. 3 and 6. A
not uncommon wrinkling in a generall}^ longitudinal direction of the

interior (?) casts of the leaf cushions, which is probably due to the flatten-

ing of the bolster, is best seen in PI. LVI, Fig. 4, in 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 A^ery slight.

Several other detached bolsters deserve illustration. One of these,

PL LVI, Fig. 8, from Pitcher'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 also 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, producing wrinkling, the precise extent of which can onlv be esti-

mated from the comparison of the other bolsters. The margins on either

side of the leaf scar are regular and natural, though slighth' abraded along

the central portion of the foliar scar. The position of the ventral cicatrix,

relatively close to the leaf scar, is ver}^ 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 <:)f the leaf scar is its upi^er margin, the small

deltoid or subtriangular pit or trace being thiis ventral. Nevertheless, the

apparent outlines of the detached bolsters, tlie marginal position of the leaf

scars, together with the general form of the side opposite the scars, seem

entirely incompatible with a pront>unced l^ulbil or stalklike form or habit

in these bolsters, as in L. erassicaulis Gold., or L. scoticus Kidst. It is

evident that either the leaf scar was at the summit of a relatively thin,

shell-like or scale-like cushion or leaf base, attached along a portion of the
MON XXXVII 14
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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 eacli bolster, or that the attachment was by the entire periph-

ery of the detached bolsters, in which case the latter were but slightly

protuberant. To explain the areolation of the decorticated trunk and the

slight imbrication of the bolsters, as shown in Fig. 2, photographically

enlarged with reversed light in Fig. 2a, PI. 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 Ingeni belong, I believe, the scales and cone

described in another part of this report as Leiyiclopliyllum (Lepidostrohiis)

missouriense. The relation of such cones to Lepidophloios has been referred

to in my remarks on the genus. The association of the scales in the same

matrix Avith the bolsters, e. g., PI. LXI and PL LXIl, as well as the fact

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 described

under the two names.

Likewise it is probable that the very broad Lyco^^odineous leaves

described as Lepidophloios sp., PL 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 Lesqiiereux in the register as Sigillaria

Defrancii Brongn.

Lepidophloios Van Ligeni differs from L. anricnlahis and L. maerolepidotus

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 upjjer angle smaller,

and the cicatricules near the center and in a row. The large specimen of cor-

tex from Caunelton, Pennsylvania, described as L. dilatatus, has the bolsters

more rounded at the top, the sides when exposed more rounded, the ventral

trace farther from the leaf scar, and the cicatricules near or above the center.

Localities.—Clinton, Henry County, Missoiu'i, Nos. 6944, 5947, 5951,

5953, 5954, of the Lacoe collection ; Gilkerson's Ford, U. S. Nat. Mus.,

6048-6052, 6075; Pitcher's coal mine, U. S. Nat. Mus., 6047,' 6053; Hemy
County, Missouri, Old Museum collection. No. 2267.
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Lepidophloios (!) cf. Van Ingeni.

PI. LVIII, Fig. 1.

Among the specimens from Pitclier's coal mine and Gilkerson's Ford
are immerous fragments of large Lycopodineous leaves, reaching- a width

of 12 mm. or more at the base and a length of 24 cm. or more, tapering

gradually from the base to the A'ery slender, acute apex. Portions of two
of these leaves, associated with twigs oi Lepidodenclron BrittsU^ are illustrated

in PL LVIII, 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 median line, is a narrow
zone, depressed in portions of its length, marked distinctly at some points

by a double line. This I interpret as the stomatiferous zone. Both
between and outside of these zones there are other parallel lines or strise

which resemble filaments or slender vascular strands. The feature of most

interest in the specimen is the impression of the upper part, if not the whole,

of the leaf scar. This scar, in which the mith-ib and lateral lines vanish,

occupies the whole breadth of the leaf base, and was evidently of very
little altitude. It appears to agree with the foliar cicatrices of Lejndojihhios

Van Ingeni, to Avhich I believe the leaves to belong.

The reasons for regarding these leaves as pertaining to the trunks of

LejndojMoios Van Ingeni are: (1) The great width of the leaf bases, which
are much wider even than the leaf scars of Sigillaria camjjtotmiia 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 between what appear to be
the stomatiferous zones, which accords with that between the lateral cica-

tricules in the Lepkloxildoios, but which is much greater than in the

Sigillaria above mentioned, and (4) the coincident occurrence of these

leaves and the trunks of Lepidophloios at the same localities and in the

same beds.

Localities.—Pitcher's coal mine, U. S. Nat. Mus., 6061; Grilkerson's

Ford, U. S. Nat. Mus., 6072.
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LEPIDOSTROBUS Brougniart, 1828.

Prodrome, p. ST.

LEPIDOSTROBUS PRINCEPS Lx.

PL LXII, Fig. /); PI. LXIII, Figs. 1, 2; PL LXIV, Fig. a.

1866. Lepidostrohus princeps Lesquereux, Rept. Geol. Surv. Illinois, vol. ii, p. 455,

1)1. xlv, figs. 1-4.

1880, Lepidostrohuis priiici'pn Lesquereux, Coal Flora, vol. ii, p. 434.

Cones linear, -40 cm. or more iu length, 6 to 8 cm. in width, narrowed

slightly toward the base, somewhat abrupth' 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 1.7.5 mm. wide, the central scar

being about .75 mm. in diameter; sporangiophores usually nearly at a right

angle, sometimes slighth' reflexed, but often, especially in the upper part

of the cone, oblique, narrow, slightly concave!y cuneate, nearly 20 mm.

long, 5 to 7 mm. wide at the distal end, witli a clear though not verj^

prominent central strand; bracts usually nearly -erect, though often slightly

open, generall}^ arching outward a little, slender, 4 to 5 cm. 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, ver}- slightly depressed zone, or

forming a broad, low keel on the dorsal surface, tapering and very slender

toward the apex; sjjoraugia 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 nature of the

sporangium or its contents. The sporangiophores show, when the cone is

broken along the axis, as is seen in PL LXIII, Fig. 1, little but a mass of

densely compressed strands and marginal laminae, which are often distorted

and apparently somcAvhat macerated. Occasionally, but very sparsely,

both macrospores and microspores are 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 I have been able to join

fragments so as to construct segments over 4() cm. in lengtli without

including 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 frona a number of

specimens from Mazon Creek, Illinois, identified by Professor Lesquereux

as Lepidostrohus princeps? The bracts in one specimen are, however, a little

longer in proportion to the width of the base than in the specimens from

Duquoin, Illinois, figui-ed in the Coal Flora, while the whole width of our

cones, as well as those from j\Iazon Creek, is rather greater than that

indicated in the original figure.

It is quite uncertain as to what arboreal species Lepidostrohus princeps

was joined. Were it not for the description by Lesquereux" of a quite

different cone as the fruit of SigiUaria camptotcenia Wood (S. monostigma Lx.)

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 LepidopiMoios. Lepidostro-

hus princeps is very near to certain American material recorded as L.

Goldenhergii Schimp.^ It differs, however, by the greater width of the cones,

the longer, more slender, acuminate bracts, and the narrower axis. L. prcr-

longus Lx. 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.

iocrtKfes.—Gilkerson's Ford, U. S. Nat. Mus., 6057, 6071; Hobbs's

coal bank, U. S. Nat. Mus., 6286.

Lepidostrobus sp.

A small cone about 5 cm. long and 18 mm. wide, having slender, taper-

ing, acute bracts, with fine distinct median nerves, comes from Pitcher's

' Kept. Geol. Surv. Hlinois, vol. ii, 1866, p. 455, pi. xIt, ligs. 1-4.

2 Coal Flora, vol. iii, 1884, p. 793.

^ Schimper, Traits, vol. ii, p. 61, pi. Ixi. Brongniart, Hist. viSg. foss., vol. ii, pi. xxiv, fig. 6

(non pi. xxiii, iigs. 4, 5).
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coal bank. It is too jjoorly preserved to show the arrangement of the parts

or admit of a satisfactory identification by the superficial characters.

Locality.—Pitcher's coal bank, U. S. Nat. Mns., 6196.

LEPIDOPHYLLUM Brongniart, 1828.

1822. Filicites sect. Glossopteris Brongniart, Mem. mus. hist, nat., vol. viii, p. 232.

1828. Lepidoph}/lhtm Brongniart, Prodrome, p. 87.

LEPIDOPHYLLUM JENNEYI 11. Sp.

PL LIX, Figs. 1-3; PI. LXIII, Fig. G.

1897. LepidophyUnm sp., D. White, Bull. Geol. Soc. Amer., vol. viii, pp. 298, 300.

Cones short, oval or slightly ovate, about 4 cm. in length and 2.5 cm.

in width; scales oblong-lanceolate, 12 to 22 mm. long, 7 to 12 mm. wide,

expanded in broad rounded auricles 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 sporano-iophore, the dilation being inclined slightly downward; midiib

slender, quite inconspicuous; 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

lamiufe rather lax, Avith nearly straight margins, and often more or less

infolded; sporangia oblong, rounded or round-cylindrical, with rather dense

walls.

The small scales described 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, which is

ovate-triangular. These characters clearly distinguish the species from

Lepidopliyllmn hastakim Lx. or L. ovatifolmm Lx., whose blade is similar

except for the absence of the basal dilation, or from L. hrevifolium Lx.,

which, as seen in pi. Ixix, fig. 33, of the Coal Flora, or m}^ report on the

plants from the McAlester coal field, ^ has a long but narrow sporangiophore,

while the blade is shorter. The general aspect of the bracts is fairly well

seen in PI. LIX, Figs. 16, 2, and PI. LXIII, Fig. 6.

' 19th Ann. Rept. U. S. Geol. Surv., pt. 3, 1899, p. 529, pi. Ixviii, figs. 15-18.
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The laro-er portion of a coiie about which a number of bracts are scat-

tered is illustrated in Fig. la, PI. LIX. The contraction at the base indicates

that we have nearly the full leng-th of the strobile, which may be immature,

the bracts near the top being small and short, wliile 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 obscured 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 Lepid'o-

strohus of Lepidophyllum 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, PI. LIX, an illustration is given of one of two specimens

in which the margins of the sporangiophores appear to be completely folded

over inward.

In the same shales are found a number of partially compressed sub-

cyhndi-ical, rounded sporangia whose size and mode of occurrence indicate

their origin in cones of the type illustrated. These sporangia, which may

be designated as Lepidocystis Jenneyi, appear distinct 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 obscure. 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 distinctions between Lepidopliyllum Jenneyi and the most nearly

related species, L. ovatlfolium 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 Lepidopliyllum Jenneyi at Owen's

coal bank, a locality at which Lepidodendron Brittsii is abundant, suggests

a possible specific identity between those two types.

Localities.-Owen's coal bank, U. S. Nat, Mus., 6054, 6079, 6080;

Pitcher's coal bank, U. S. Nat. Mus., 6078.
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Lepidophyllum missouriense n. sp.

PL LVIII, Fig. 2; PI. LX, Figs. 1-3; PI. LXI, Figs, la-h; PI. LXII, Figs, a, h, c, d, e;

PI. LXIII, Figs. 3, 3«.

Coues large, probably oblong or oval; bracts very large, 11 to 13

cm. long, 17 to 2.5 mm. wide above the middle; blades rather thick, very

finely striated, oblong-lanceolate, broadest generally near the tojj of the

middle third of the length, acuminately prolonged at the apex, slightly

contracted f) to 8 mm. above the base which is dilated or auriculate

at the point of union, at a very open angle, to the sporangiopliores ; spo-

rangiophores 23 to 2fi mm. long, nearly as wide as the lower part of tbe

blade, triangular, thick, very narrow at the base, and glossy, the sides of

the axis strongly concave toward the top, nearly straight at the base, the

lateral margins generally nearly straight or slightl}" concave np to the base

of the lateral projection or auricle ; midrib 2 mm. wide at the base, strong,

passing distinct into the apex, bordered on either side on the ventral sur-

face b}" a rounded fuiTOw, or two rather close parallel lines, the surface of

the blade being marked b}^ fine parallel, longitudinal, rather faint lines, 15

to 18 of which fall within a millimeter; sporangia, or Lepidocystes, 18 tc

25 mm. long, 8 to 12 mm. wide, rather naiTower at the base, with truncate-

rounded ends, consisting of a thin-walled sack, smooth and shining, gran-

ular under the lens, breaking 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 slight! 3^ rup-

tiu'ed ; macrospores (Triletes) apparently round, a little more than 1 mm. in

diameter, and marked by a prominent triradiate 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. a, 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 mucronate 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 liueate, tlie longitudinal lines or rows of cells num-
bering about seventeen within the millimeter. In one specimen the bract 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 be

three cone fragments, shown in Fig. 1, PI. IjX. The largest, illustrated in

the upper jiart of Fig. 1, is somewhat remarkable for its size and is inter-

esting as showing the aspect of the imbricated bracts in situ. 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 entire widtli of tlie 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 m.j remarks under this genus, I am disposed to follow

Goldenberg in regarding these very large Lepidophylla and their cones,

Lepidostrohus, as pertaining to the genus Lepidophloios. If such is the true

relation, Lepidophylluni (Lepidostrohus) missouriense most probably represents

the fructification of Lepidophloios Van Ingeni. In the most intimate asso-

ciation with these bracts are numerous sporangia, or Lepidocysts, most of

which ai-e broken and spread out in smooth black trapezoidal forms, about

20 to 25 mm. long, and ha^ang 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 PI. LXI, Fig. 2, dr PI. LXII, Fig. ft, while

the unruptured, somewhat compressed sporangia with their macrospores are

illustrated in PL LXII, Figs, c and d. These sporocysts are perhaps

specifically indistinguishable from examples of Lepidocystis fraxiniformis

(Goepp.) Lx., from Canneltou, Pennsylvania. The latter are found in place

on the bracts of Lepidophyllum Mansfieldi Lx. It is probable, however, that

the spore sacs of several of the large species of Lepidophylla are not dis-

tinguishable by supei-ficial macroscopic characters.

In L. missouriense the macrospores, shown enlarged in Figs. 3 and 3ff,

PI. LXIII, are perhaps a little over 1 mm. in diameter when uncompressed.

They appear minutely granular luider a strong lens. The triradiate crests,

' Fl. Foss. Sara?.p., vol. i, pi. iii, figs. 13a, 136.

=Foss. Fl. Steink. Westphalens, pi. xiii. figs. In, \h.

^ Coal Flora, pi. Isviii. fig. 1 (copied from Von Roehl, op. cit., fig. la).
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characteristic of the Triletes of Reinsch and Kidston, are sharp and promi-

nent, extending across one side of the flattened spore.

The scales which I have described nnder the above name represent a

larger type, I believe, than any heretofore illustrated. Among the Old

World species it is comparable to Leindopliylliim majiis Brongn.^ It appears,

however, to differ specifically from the latter by tlie bx'oader apex of the

sporangiophore, the prominently 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. Lepidopliyllum atiricidatum 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 auricles 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. S. Nat. Mus., 6060,

6062, 6065, 6066, 6072, 6081; Pitcher's coal mine, U. S. Nat. Mus., 6058;

Owen's coal mine, U. S. Nat. Mus., 6059!. The large cone fragment, loaned

to the United States National Museum by Dr. J. H. Britts, is from Pitcher's

coal mine.

OMPHALOPHLOIOS D. White, 1898.

Bull. Geol. Soc. Amer., vol ix, p. 336.

OMPHALOPHLOIOS CYCLOSTICiMA (Lx.) D. W.

PI. LXV; PI. LXVI, Figs. 1-5; PI. LXVII, Figs. 1, 2; PI. LXVIII, Figs. 1, 2,

1870. Au Lepidodendron niammiUatum Lesquereux, Rept. Geol. Surv. Illiuois, vol. iv,

p. 432, pl. XXV, fig. 1?

1879. Lepidodendron cyclostigma hes(\iiereax, Goal Flora, Atlas, p. 11, pl. Ixii, fig. o;

text, vol. ii (1880), p. 39J:.

1898. Omphalophloios cijclostigma (Lx.) D. White, Bull. Geol. Soc. Amer., vol. ix, pp.

329-342, pis. xx-xxiii.

Stems or trunks of considerable size, the larger ones covered by more

or less clearly defined Lepidodendi-oid 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-rliomboidal, or often

reduced and truncated by compression, somewhat prominent, rounded, Avitli-

out caudne or corrugation, marked near tlie 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,

probably the leaf scar; central boss of the partially decorticated stem

usually conspicuous, often appearing as an oval, slightly concave elevation,

frequentl}'- 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, slightl}- raised, angular

or slightly crescentic, the sides slightly inclined upward, subaugular 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 vanishing short of the margin or curving upward and blending with

the base of the large central boss, within which, close above the foliar

cicatrix, lies a smaller oval or slightly ovate boss containing- an interior

depression and puuctiform trace; oval boss situated upon the large boss

close within the ventral curve of the leaf scar, 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 obscure, nearly or quite tangent to the leaf cicatrix and"

either partly or wholly inclosing a minute j)unctiform mammilla, which

appears nearly contiguous to the foliar cicatrix and may be a part thereof;

interior of the oval boss occupied 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 zone, the upper and deeper end of the

depression containing a minute lunbilicate 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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Uuited States Geological Survey, contain a series of specimens which throw

much lig-ht on the unique and somewhat problematic species described by

Professor Lesquereux as Lepkloclendron cyclostigma}

Pitcher's coal mine, in Hemy 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 it is certain, as is shown by the records and labels, that the fossils

described 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 be 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 supei'ficial details.

The bolsters of these compressed trunks are, as was stated hj Lesque-

reux, variable in form as well as size. Illustrations of these varying forms,

which sometimes suggest the Lepidodendron dypeatum of Lesquereux,^ are

seen in PI. LXV and PI. LXVI, Figs. 1, 2; also PI. LXVII, Fig. 2. The

fragmental impression, a portion of which is seen in the first plate, is 31

cm. in length and 13 cm. in width, the entire breadth of the trunk being

miknown. It 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 distinctly Lepidodendroid aspect is well seen,

the fine separative lines of the rhomboidal, acute bolsters 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,

I Coal Flora, vol. ii, 1880, p. 394, pi. Ixii, hg. 5.

- Geol. Pennsylvania, vol. ii,2, p. 875, pi. xv, tig. 5 ;
pi. xvi, tig. 7. Coal Flora, vol. ii,p. 380, pi. lxiv,fig. 16.
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are in agreement with the original figured by Lesquereux.^ It will Ije

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 distinctl}- triangular, and
that the boundar}^ of the latter is often a sharp, clear furrow, from the lat-

eral angles of which short, (piickly vanishing lines pass outward toward the

curved bolster margin, which tliey fail to reach. Other compressed speci-

mens, mostly impressions, to which reference will be made, show the great

variability in the aspect of these central areas. The photograph of the

example under consideration fails to sljow a punctiform mammilla situated

near the center of the convex area or but a very little nearer the lower
border. This, which we ma}^ temporarih^ 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
cases either to be crescentic or to contain a very obtuse angle, is made to

constitute the base. This arrangement, which seems to conform with that

of Fig. 1, PI. LXVII, 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 Lcjiidodendron, as represented, for example, in L. dypeatum.. I 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 Lesquereux, we find that

the figure given in the Coal Flora represents a small portion of an irregular

fragment 27 cm. in length and 15 cm. in width. In this fragment, which,

like the one described above, is a mold or impression, the Lepidodendroid
form of the bolsters is clear. In a portion of the slab one end, presumablv
the lower, of the bolsters is shghtly 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 eases,

> Coal Flora, Atlas, pi. Ixii, fig. 5. No. 5501 of the Lacoe collection, U. S. 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 described by Lesquereux is a small slab, No.

5502 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, photog'raphed

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 obscure 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 cm. wide, showing the mold or

external impression of the stem, is partially illustrated in PI. LXVI, Fig. 2.

In this specimen, chosen because it represents the more elongated bolsters

witli the central convex areas slig'htly displaced, we find in many 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 th6 vascular trace is seen in all cases to

lie. Occasionally a second trace is observed at the apparently open end of

the horseshoe. The same interior characters are seen in Mus. Reg. 6030,

another impression of a fragment with short, squarish bolsters, illustrated in

PI. LVIII, Fig. 2.

The specimens described above are all impressions or molds of stems,

in some of which the ejaidermis 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 PI. LXVII, Fig-. 2. Here

we see again a type of foreshortened, truncated bolster, comparable in form

to that of Lepidodendron dypeatum Lx. Within the bolsters we have a very

obtuse-angled prominence occxipviug 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 leaf scai', we see the horseshoe-shaped loop, including one

or two small cicatrices. Indications of the more orbicular or prominent

development of the large boss are seen on the cortex on the left or in the

partially decorticated area on the lower right.

A better understanding of this fragment, which has been removed from

the left branch of the trunk illustrated in PI. 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 PI. LXVIII, 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 rise slightly and increase in thickness in approaching the center,

where they in some instances form a very low deltoid area. The peripliery

of this transverse area exhibits for a distance of from 1.75 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 rim can hardly be anything else than the leaf cicatrix.

And I 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 crescentic, pass narrow,

vanishing ridges, which may lie in the same direction as the corresponding-

side of the cicatrix "angle," or tliey may curve 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 based on the place of the fragment in the dichotomous trunk,

PI. LXVII, Fig. 1. The interpretation of this prominence as leaf scar, though somewhat tentative,

preserves the Lepidodeudroid analogy in the holsters.
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part iu pi-eserving the roundish, distinct outHne of the boss seen in the

impressions earher described. It must be remembered that on the cortex

of the stems the interior surface of the large bosses is shghtly concave. A
resemblance to the impressions is seen in several of the bolsters in the abraded

and parti}' decorticated portion on the right in the tigure. There is, how-

ever, when the entire cortex is preserved, no line of displacement or break

in the continuit}' of the epidermis beyond the leaf scar along this large sub-

circular or subtriangular boss that, in my judgment, can be construed as

marking the separation of any appendage or organ.

Proceeding to the observation of the characters above and within the

angle of the leaf scar, we note, as seen in the photographic enlargement,

PI. LXVIIl, Fig. 1, an oval or slightly ovate area, the vertical diameter of

which is about 2.5 ram., the transverse diameter being about 1.75 mm. The

surface of this o^-al area is slightly raised as a boss above the concave sur-

face within the large convex, rounded boss, and is bordered in many cases by a

ver}^ 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 occasionally seen

hardly more than the sharply defined change of level in passing- across its

margin down to the large boss. I am inclined, 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

ou-t below, and partly inclosing, a small punctiform mammilla, which, in one

instance, it appears to completely inclose. It is 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

distinct from the leaf, if n(it, 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 border of the oval boss,

the distance between being- l)ut little more than .5 mm., is deepest near the

upper end, where it surroiuids a minute bordered pit or umbilicate trace.

The latter is the "trace" observed iu the central area of the impressions and

decorticated stems first described. The true vascular trace of the leaf is
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frequently deiiued in the carbon at the margin of the ovate-trianguhir, con-

cave areas, representing the compressed large bosses in those specimens.

It remains also to note a minute mammilla, sometimes slightly depressed,

occasionally seen a little 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 scar itself little can

yet be said. What appears to be a vascular trace is observable in many
instances. Also certain obscure depressions in the bolster, which occupy

the position of the respiratory appendages at the base of the leaf, seem to

be present; but I am far from certain that these appearances may'not really

be due to accident or other causes.

In the slab, Mus. Reg. 5636, photographed in PI. LXVII, Fig. 1, we
have a large forked segment showing on the left the full width of the

branch, 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, PI. LXVIII,

Fig. 2, just discussed. The similarity of the preservation on the lower left

to that found in the lower right on the same slab is at once apparent. The
middle portion of the branch on the right presents, however, the same char-

acters as the lower portion of the other branch. In fact, we have at once

on this specimen impressions of the large central convex boss of the type

originally described as Lepidodendron cyclostigma, the quadrangular com-

pressed bolsters, and the flattened bosses, showing distinctly the details noted

on the surface of the preserved stem. I am not absolutely certain whether

in this slab we have a dichotomizing stem or trunk, or whether possibly two

trunks are superimposed. The facts that the bolsters below are in accord-

ance as to direction, 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 numerous plications of the cortical

tissues, make it seem most probable that the two branches are in actual

union. Such plications are usually found in the angle of compressed

Lepidodendroid stems, and they are especially to be looked for in those in

which the cortical tissues are evidently spongy and therefore subject to

displacement under pressure.

JION XXXVII 15
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The above notes cover the essential details of the species, so far as I

can discern them, in the compressed specimens before me. But mention

should be made of a number of other peculiarities in this singidar as well

as problematic tree.

To illustrate one of these I have partially rejDresented in PI. LX^^I,

Fig. 3, an impression or a mold to which the ej^idermis adheres. The mar-

gins of the outer boss appear to come ncarl}^ in contact with the margins of

the bolsters in the upper part, althougli the latter can easily be traced to their

apex, then curving inward and slightly downward, while becoming obscure,

to meet the oval boss a little below its apex, thus producing a somewhat

cordate effect. This aspect of the bolster and bosses is surprisingly- like that

figured as the type of LepidopMoios obcorclatus by Professor Lesquereux.^

It is possible that both are referable to the same species. The oval bosses,

as well as the central mammillfe, are A'ery clear in tliis specimen.

Another fragment, a part of which is photographed in PI. LXVI, Fig. 4,

shows but a faint and fragmentary trace of the bolsters here and there.

The surface is nearly flat, the larger bosses 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 oi'uamented by several large, shallow pits of two sorts. The larger

ones, in the lower portion of the specimen, are nearl}- circular, and nearly

equal in size the larger bosses of the other specimens. The details of their

interiors are obscure. They show, however, traces of the two low, rounded,

vertical ridges passing across them, Avith 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 indicated

and wrinkled outline of the large boss. These elliptical pits are evidently

coincident with the area and position of the A^ertical, rounded furrows seen

in the round pits on the same fragments. The leaf angle and o\-al boss are

wholly obscured. This elliptical or horseshoe appearance of the vertical

ridges crossing the larger bosses, while never conspicuous in any of the

' Kept. Geol. Smv. Hliuois, vol. ii, 1866, p. 457, pi. xll. fig. 1 (uot fig. 2. 2a).
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specimens, is present and faintly visible in many of the bolsters of tlie frag-

ment, Fig. 5, PL LXVI. Although but little wider than the oval boss, it is

much longer, extending in this case a little beyond the large boss and

including as usual the upper punctiform trace near the truncated upper

margin of the bolster. In some respects the large, shallow depressions in

this specimen are perhaps analogous to the abnormal or strobiliferoiis scars

seen in some of the Sigillarice.

The difficult task of the interpretation of the details and of the ascription

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 Lycopodinece,

both living and fossil, will furnish more accurate and valuable correlations.

The type of cortex before us appears to be one characterized suj^er-

ficially by rather strongly protuberant, noncarinate bolsters, exhibiting in

outline the general variations characteristic of the Lepidodendi'oid 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 im^jressions, 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 Lepidodenclron Veltheimianum Stb. or

L. clypeatum Lx. ' Pressure in a direction probably nearly vertical to the large

boss evidently produced the rounded impressions described and figured from

the originals by Lesquereux as Leindodendron cyclostigma. From the lower

and more prominent part of the large flattened boss two nearly parallel

obscurely defined, broad, rounded, perhaps subcoi'tical ridges pass upward

across the boss, and apparently a little beyond it, then apparently unite in

a horseshoe curve or rounded angle. Within the apex of this loop, and

apparently a shoi't distance above the boss, is situated a rarely visible puncti-

form trace. I am unable to state whether this long, obscure, vertical loop
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is closed at the base to form an ellipse, tliougli it slightly affects that appear-

ance in the pits figured in PI. LXVI, Fig. 4. It may j)roceed on either side

from the lateral wings of the leaf scar at the base of the boss. There is

nothing on the specimens before me to indicate an attachment of any

vegetative organ along its surface or margin.

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 definitely

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 distinct from

that "scar" or whether it is organically connected therewith. The analogies

with the other Paleozoic Lycopodinem, 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 wdiole of the foliar cicatrix. The

evidence in support of such a supposition lies largely in the presence of

the generally clear, narrow, very low, marginal rim of the boss and its

naturally suggestive similarity to the form of the cicatrices in some of the

Bothrodendra. 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 revei'sing the

position of the specimen, the punctiform ti'ace, wliich 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 Bofhrodendron. 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 Avell as the form of the bolster

itself, seem to be arraigned. 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 cicatrix at the base of the oval boss and on the

lower edge of the large boss showing a surface of separation, appears to be

supplied with a vascular trace, and occupies the position of a leaf 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 on the relation of the oval Ijoss to the transverse scars, which I have

designated as leaf cicatrices, and these relations can perhaps be ascertained

only by the discovery of additional mateiial. On those bolsters the cortical

tissue of Avhich appears best preserved and intact the rim of the oval boss

would seem in some cases, as shown in the photograph, PL LXVIII, Fig. 1, to

be nearly but not quite tangential to the transverse scar, the punctiform trace

being slightly within the outer oval boundary. In this matter the evidence

of other bolsters would, however, seem somewhat conflicting. It should be

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 inaterial will show a confluence of the oval rim Avith

the transverse scar, in which case the punctiform trace may represent some

expression or development of the vascular 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

hand appear to point to a lack of such a union. In either 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 appeai-s more probable, an oval plaque in the

depression of which was a minute umbiHcate trace, the purpose of which is

unknown. In accordance with such an hypothesis the punctiform trace near

the ujDper 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 distinct from the latter, may be

analogous to if not homologous with the so-called "ligular pit" in those stems.



230 FLORA OF LOWEE COAL MEASUEES OF MISSOUEI.

Whatever tlie interpretation offered, the superficial characters of these

stems seem to be quite diff'erent from those of any of the existing L}'copo-

dineous genera. Consequently, in an earlier publication I proposed for

those trees with this type of embossed cox'tex the generic name Omplmh-

pldoios. The diagnosis of the genus, of which 0. cyclostigma is the type, is

postponed until the relations between the oval boss and the leaf cicatrix

are more clearly demonstrated.

A specimen which I regard as representing a decorticated or Knorria

state of this type strongly resembles the Knorria of Bothrodendron, to

which genus ours is perhajis most closely allied.

Loccdities.—The originals described by Lesquereux from Clinton, Henry

County, Missouri, are Nbs. 5501 and 5502 of the Lacoe collection, U. S.

Nat. Mus. Later accessions are from Deepwater, U. S. Nat. Mus., 60771;

and from Pitcher's coal mine, U. S. Nat Mus., 5636, 6024, 6030. The

Knorria fragment, of doubtful identity, is from Gilkerson's Ford.

SIGMI^LARIE.?E.

SIGILLARIA Brongniart, 1822.

1820. Palmacites Schlotlieim, Petrefacteiik., j). 393 (pars).

1820. Lejndodendron Sterubergj Flora d. Vorw., vol. i, fasc. 1, pp. 20, 25 (pais).

1820. Syringodendroii Sternberg, Flora d. Vorw., vol. i, fasc. 1, p. 23.

.1822. Sigillaria Brongaiart, Mem. mus. hist, uat., vol. viii, p. 209.

1S22. Clathraria Brougniart, Mem. mus. liist. uat., vol. viii, p. 209.

1823. Bhytidolepis Steruberg, Flora d. Vorw., vol. i, fasc. 2, p. 36.

1826. Favularia Steruberg, Flora d. Vorw., vol. i, teut., p. xiii.

1826. Catenaria Steruberg, Flora d. Vorw., vol. i, teut., p. xxv.

1841. Calamosyrinx Petzlioldt, De Balauo et Oalamos., p. 28.

1860. Asola.nv,s H. C. Wood, Proc. Phila. Acad. Sci., vol. xii, p. 237.

1877. PseudosigiUaria Orand 'Eury, Fl. carb. Loire, p. 142.

1890. Sigillaria-Gamptotcenia G-raud 'Eury, Geol. et pal. bassin bouill. Gard, p. 262.

STJB SI&ILL^^E.IJE.

Sigillaria (Asolanus) camptot^nia H. C. Wood.

PI. LXIX; PL LXX, Figs. 1, 3, 4,; PL LXI, Fig. l(jP, PI. LXII, Fig. il;

PI. LXIV, Fig. el

1S57. Au Sigillaria rimosa Goldenberg, Fl. Saraep. Foss., vol. ii, p. 22, pl. vi, fig. 1

.(2-4?)?

1869. Sigillaria rimosa Gold., Von Eoelil, Foss. Fl. Steiuk. Westphalens, p. 93, pl. xxx,

fig. 5.

1888. Sigillaria rimosa Gold., Scheuk, Foss. Pdauzeureste, p. 83, fig. 41.
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1894. SigiUaria rimosa Gold., Nathorst, Pal. Fl. Arkt. Zone, p, 64, pi. xvi, figs. 9, 10.
1860. All Lepidodemh-on barbatum P. A. Eoeraer, Beitr. z. Keuntu. uw. Harzgeb., pt.

iv, p. 196, pi. xxxi, fig. 12'?; Palieoiitographica, vol. ix, p. 40, pi. viii, fig. 12?
1860. AsoJcmus eamptotwnia H. C. Wood, Proc. Phila. Acad. I^at. Sci., vol. xii, p. 238,

pi. iv. fig. 1.

1866. SigiUaria camptotcvnia H. C. Wood, Trans. Auier. Phil. Soc, vol. xiii, p. 342,
pi. ix, fig. 3.

1886. SigiUaria camptoUvnia Wood, Zeiller, Fl. foss. bassiu liouill. Valenciennes,
Atlas, pi. Ixxxviii, figs. 4-6; text (1888), p. 688.

1866. SigiUaria monostiyma Lesquerenx, Eept. Geol. Surv. Illinois, vol. ii, p. 449,
pl. xlii, figs. 1-0.

1870. SigiUaria monostigma Lesquerenx, Geol. Surv. Illinois, vol. iv, p. 446 pl xxvi
fig. 5.

»
;
X ,

1879. SigiUaria monoistigma Lesquereux, Coal Flora, Atlas, p. 15, jjI, Ixxiii, figs. 3-6-
text, vol. ii (1880), p. 468; vol. Hi, p. 793 (pars!).

1870. Lepidodendron cruciatum Lesquerenx, Eept. Geol. Surv. Illinois, vol. iv p. 4.32

pl. XXV, fig. 2.

1877. PseudosigiUaria monostigma (Lx.) Grand 'Eury, Fl. carb. Loire, p. i44.
1890. PseudosigiUaria monostigma (Lx.) Grand 'Eury, Geol. et pal. bassin bonill. Gard

pp. 173, 260, pl. ix, figs. 4, .5, 6.
'

1890. PseudosigiUaria dimorplia Grand 'Eury, Geol. et pal. bassiu houill. Gard pl ix
figs. 7, 8.

"
'

1890. SigiUaria- Gamptotcenia monostigma (Lx.) Grand 'Eury, Geol. et pal. bassin
houill. Gard, p. 262, pl. ix, figs. 4-7.

1S90. SigiUaria-Gamptotcmia gracilenta Grand 'Eury, Geol. et pal. bassin houill. Gard
p. 262, pl. ix, fig. 6 (pl. xxii, fig. 1?).

"
'

1894. Asolanus dimorplia (Grand 'Eury) Potonie, Jahrb. k. Pr. geol. Laudesaiist , 1893
p. 36.

'

Fkuctification.

1884. An SigiUariostrobus Laurencianus Lesquereux, Coal Flora, vol. iii, p. 794?

EOOTS.

1870. SigiUarioides steUaris Lesquereux, Eept. Geol. Surv. Illinois, vol. iv, p. 450
pl. xxix, fig. 3.

1879. Stigmaria steUaris Lesquereux, Coal Flora, Atlas, p. 15, pl. Ixxiv, fig. 7 (fio-. 5?).
text, vol. ii (ISSO), p. 516.

'
"'^ '

'

1883. Stigmaria ficoides Brougn. var. steUata Goepp., Lesquereux, Eept. Geol. Surv.
Indiana, vol. xiii, pt. 2, p. 96, pl. xix, fig. 4.

1890. Stigmaria ficoides Brougn. var. steUata Goepp., Lesley, Diet. Foss. Pennsylvania
vol. iii, p. 1074, text fig.

Trunks larg-e, branching rarely if at all, uoncostate; surface of the
cortex marked between the usually distant foliar cicatrices by rough, irregu-

lar, ropelike striae or strands, especially distinct 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 irreo-ular
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lougitudinal areoles, flexuose, and coursing from either of the four sides

of every rhomboidal leaf scar toward the proximal side of the correspond-

ing leaf scar, so that the principal and most conspicuous strands radiate

from each leaf scar to the four nearest scars, the intermediate strands in the

rhomboidal areas thus formed tending toward parallelism with the border

that is nearest; foliar cicatrices borne on small bolsters, more or less distant,

usually quite distant, probably in vertical rows, though plainly aifecting a

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 concave in the vertically

broader scars, or nearly straight in the vertically narrow forms, rounded

below, often more or less distinctly emarginate at the uppei- edge, which is

bordered above by a narrow, smooth, somewhat crescentic zone nearly one-

half the altitude of the leaf scar, the convex, truncate-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 suprafoliar

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

cylinder 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; vascular trace small,

situated near to or a little alcove 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 ha^^ng the appearance of, if not actually forming a

ring or slightly obovate cicatricule, reaching nearly to the upper and lower

margins of the leaf scars; partially decorticated stems, showing the rough

striations less distinctly, 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 Knorria form, the blunt, slightly promi-

nent upper ends of the narrow, distant elevations corresponding to the

vascular traces, while the intermediate surface is minutely and irregularly

striated.
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The peculiar type of SigiUaria described in 18(;o Ijy Dr. Wood as

Asolanus camptotcenia and by Professor Lesquereux in 1866 as SigiUaria

monostigina is now one of the more familiar and most easily recog-nized

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 Sui-vey of

Illinois and the Coal Flora.^

However, some additional details ascertained during- the course of a

critical 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 SigiUaria camptotcBnia 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 described as superficial, owing to the relative delicacy

and consequent general absence of the tissue surmounting the narrow bolster

or cushion. Thiis the lateral angles of the foliar scars 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, continuous over the surface originallj- covered by the leaf-scar angles.

Suggestions of this phase are seen in the photographs, PI. LXIX and PI.

LXX, Fig. 4. It is also well shown in Weiss's fig. 25, pi. 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 pi. 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

' The general aspect of the decorticated and Kiiorria stages is seen in Rept. Geol. Suit. Illinois,

vol. iv, 1870, pi. xxvi, fig. 5; op. cit., vol, ii, 1860, pi. xlii, fig. 4; Goal Flora, pi. Ixxiii, figs. 5, 6. Par-

tially decorticated fragments are illnstrated, Rept. Geol. Surv. Illinois, vol. iv, pi. Ixsiii, figs. 2, 5; Coal

Flora, pi. Ixxiii, figs. 3, 4, 5, 6. The same conditions as well as the supracortical aspects are figured

by Weiss, Sigillarien, vol. ii, 1893, pi. iv; and Grand 'Eury, Geol. et pal. bassin houill. Gard, pi.

ix, figs. 4, 6, 7, and 8.

The facies of the outer cortex is well represented by Wood, Proc. Acad. Sci. Phila., vol. xii,

1860, pi. iv, fig. 1; Trans. Amer. Phil. Soc, vol. xiii, 1866, pi. ix, fig. 3. The form of the leaf scars is

seen in Lesquerenx's figures, Rept. Geol. Surv. Illinois, vol ii, 1866, pi. xlii, figs. 1, 3, and 5; Coal Flora,

pi. Ixxiii. fig. 3, and in the figures cited under Zeiller in the above synonymy. The details of the

foliate scars il]ustv:iti-il by Weiss, op. cit.. pi. 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 cushion; (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 semicircular in its lower

outline. In some instances the boundary of this appears to correspond Avith

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, PI. 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, PI. 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 penetrates from the upper border nearly across the field to the leaf

scar. In the angle or depression thus formed is situated the suprafoliar,

punctiform cicatrix or "ligular scar." In many of the specimens this depres-

sion resembles a V-shaped incision, but in reality the details of this field

ao-ree 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 encircling and often obscuring the vascular

trace. In the figure above referred to, which represents most of the cuticle,

these cicatricides are linear-crescentic, and, while in one scar they appear to

unite above, they are distinctly separate at the base. The close scrutiny of

others convinces me, however, that they are a little distant at the top also.

These details agree substantially with those illustrated in fig 23A on the

• Op. cit., pi. iv, figs. 22a, 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

cicatricules of the leaf scar in Lejndodendron or LepidopMoios, which are

regarded by Potoui^ as the cross sections of transpiration strands, leads us

to conclude that, if the hypothesis is not incorrect, the transpiration tissue

of Sigillaria camptotcenia was extensively developed, occupying 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 Favidaria 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 cm. wide, flattened

and lenticular infection. Scattered somewhat irregularly on the lower 11

cm. of this fragment are seen a number of rounded or oval pits, which,

when the epidermis is preserved, are found to be bordered by a smooth,

irregularly rounded zone containing a rather large central trace. These

scars are quite indejDendent 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 it 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

camptotcenia is definitely known. The cone described by Lesquereux^ as

Sigillariostrohus Laurencianus and referred by him tp the species in hand is

not in actual union with the cortex contiguous to it in the fossil state.

While appearing to represent a true Sigillariostrohus, its specific reference

appears to be based solely on the circumstance of commingled fragments in

the material from Kansas.^

To Sigillaria camptbtmiia probably belongs the Lepidodendron cruciatum

described in 1870^ from a single decorticated specimen with coarse, oblique

1 Coal Flora, vol. iii, pp. 793, 794.

-The specimens now iu the Lacoe collection in the United States National Museum are, as Pro-

fessor Lesquereux pointed out, loc. cit., p. 794, clearly congeneric if not specifically identical with the

cones earlier described by him as TrochophijUicm clavatinn, Coal Flora, p. 65, pi. iii, fig. 21.

^ Rept. Geol. Surv. Illinois, vol. iv, p. 432, pi. xxv, fig. 2.
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striae intersecting at the obscure scars. Likewise the Sigillaria Grand ^JEuryi

of Lesqnereux/ which Avas sejDarated from S. cam/ptotcenia on account of the

close leaf scars and the smooth cortex, is perhaps of doubtful specific value.

The type specimen, which is comparable to fig. 8 (Pseudosigillaria dhnorplia)

on pi. ix of Grand 'Eury's admii'able work on the flora of the basin of Gard,

is certainly extremely closely related. The leaf scars are close and obscure,

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-

totccnia is present in great numbers, necessitates great caution in discussing

its specific individuality.

After examining all the material at my disposal I am convinced that

the roots or rhizomes described as SigiUarioides stellaris' and later referred

by Lesquereux to Stigmaria'^ belong to the subterranean or subaqueous

portions of SigiUaria camptotcenia.

Although Sigillaria camptotcBnia 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 Potonie'^ and Kidston* concur,

Lesquereux and Nathorst'' have questioned the proprietj^ of the union. It

is true that the quite distinct separation of the lateral cicatricules, which

constituted the principal difference, in the judgment of Professor Lesquereux,

between S. rimosa Gold, (non Sauv.) and S. monostigma Lx., have been shown

to be due to error, since the cicatricules of the original type of fig. 1 on

pi. vi of the Flora Sarsepontana Fossilis has been shown by Weiss and

Nathorst, each of whom has refigured a part of the original, to agree, pei'-

liaps indistinguishably, with those of specimens whose identity with our

species is indubitable. The extreme obliquity of the interfoliar cortical

strias in Goldenberg's figure, which, as Nathorst points out, do not pass so

' Coal Flora, vol. iii, p. 795.

•Eept. Geol. Surv. Illinois, vol. iv, 1870, p. 450, pi. xxix, fig. 3.

^Coal Flora, vol. ii, p. 516, pi. Issiv, fig. 7.

iFl. foss. bassin houill. Valenciennes^ 18S8, p. 590.

f'G(1ol. et piiloout. bassin liouill. Card, 1890, p. 261.

eSigillarieu d. Vi. Steink. u. Rothl., pt. 2, 1893 (1894), p. 68.

"Jalirb. d. k. Pr. geol. Landesanst. u. Bergakad , 1893 (1894), p. 35.

8Trans. Roy. Soc. Edinb., vol. sxxvi, pt. 1, 1891, p. 16.

"Zur pal.-iozoiscbeu ^lora der Polarllinder, 1894, p. 64.
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directly nor meet the four neighboring scars as in 5'. camptotcenia, is hardly-

less apparent 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 I can say only that among several scores of specimens

from the Coal Measures of Missouri, Illinois, Ohio, and Pennsylvania, I

have not seen any with striae arranged in this manner. This form, together

possibly with the phases illustrated by Weiss, op. cit., figs. 24 and 28,

appears to represent a variation tending toward the other Leiodermance.

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 Lepidodemh-on harhatum of

Roemer^ seems to be near these, though it may be merely a fragment of

Sigillaria camptotmiia in which the leaf scars are abraded or partially

decorticated.

The reference of Grand 'Eury's Sigillaria camptotmiia gracilenta to Dr.

Wood's species, made by SterzeV and more recently by Potonie,Mn 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
collection in the United States National Museum.

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-

tinction of Clatliraria or Gancellata and Leiodermaria. Accordingly, most

'Die fossileu Pflanzenreste, 1888, p. 82, fig. 41.

- Beitr. z. geol. Kenntn. n.-w. Harzgebirges, p. 40, pi. viii, fig. 12.

'J. T. Sterzel, in Weiss : Sigillarien d. Preuss. Steinkohl. u. Rothl., pt. ii, p. 67, footnote.
" Die Wechsel-Zonen-Bilduug der Sigillariaceen : Jahrb. d. k. Pr. geol. Lande.sanst. ii. Bem-akad

1893 (1894), p. 36.
° ''

"'Geol. et pal. bassin houill. Gard, pi. ix, figs. 7, 8. Fig. 7 is also cited in the text as Sig. campt.
moiiostigma.

" Beobachtungen an Sigillarien von Wettin und Umgegend : Zeitschr. d. deutsch. geol. Gesell., vol.
xli, 1889, p. 376.

' Sur les variations de formes du SiijiUaria Brardii Brongniart: Bull. soc. g^ol. Fr., (3) vol. svii,

p. 603, pi. 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 Sigillarise. Thus

they were made by the late C. E. Weiss the subject of an elaborate and

admirable discussion, since completed with conscientious efficiency and

delicacy by Dr. Sterzel, under the title Die Subsigillarien} This term for

the group was adopted by Potonie,- who for the Rhytidolepis, Tesselkda, and

Favularia sections (or Bhjtidolepis in the broadest sense) employs the group

name EtisigiUarim. M. Grand 'Eury, who at first ranged the species grouped

about SigiUaria camptotcenia in a genus which he named Pseudosigillaria and

placed in the Lepidodendrem,^ has since restored them to the Sigillarice

under the comprehensive group term SigillaricB-camptotcenicB,'^ which cum-

bersome and inconvenient term he adopts, in the singular, for generic use,

employing for the type described by Wood the name Sigillaria-camptotmnia

monostigma Lesq. Potoni^ I'igl^tly 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 SigiUaria rimosa and Bothrodendron {Cyclo-

stigma) Kiltorkense Haught. sp., which he regards as probably related, while

Weiss'^ includes in the SuhsigillaricB both the Cydostigma (Bothrodendron?)

Kiltorkense, and the genus Bothrodendron, the latter being enrolled as a sub-

genus of SigillariecB. To the writer the group of species centered about

S. camptotcenia Wood, S. corrugata Lx., or Bothrodendron, seems to stand on

the side of the SigiUariece that is nearest the Lepidodendre(B, betAveen which

and the SigiUariece it helps to bridge the gap.

SigiUaria camptotcenia is distinguished from other species in the group

SuhsigiUarice 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 scar and apparently forming an

oval or obovate ring, and especially by the ropy, meshed cortical striatious

extending from each leaf scar to the four scars nearest thereto.

Localities.—Pitcher's coal mine, U. S. Nat. Mus., 6064; Gilkersou's

Ford, U. S. Nat. Mus., 6063.

' Die Sigillarieu der Preussischcn Steinkohlen und Rothliegendengebiete, vol. ii ; Die Gruppe der

Subsigillarien : Abh. d. k. Pr. geol. Landesaust., N. F., Hft. 2, Berlin, 1893, pp. xvi, 255. Atlas, pi. i-s.xviii.

= Loc. cit., p. 24. ' Op. cit., p. 64.

^Fl. carb. Loire, 1877, p. 142. " Op. cit., p. 60.

*G6ol. at pal. bassin houill. Card, 1890, p. 260.
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SiGlLLARIA (ASOLANUS) SIGILLAEIOIDES (Lx.).

PI. LXX, Fig. 2.

1879. Lepklopldoios ? sujiUarioides Lesquei'eux, Coal Flora, Atlas, p. 13, pi. Ixviii,

figs. S, 8rt.

1880. Lepidophloios sir/illarioides Lesquereus, Coal Flora, vol. ii, p. 425.

Trunks large, the epidermis finely longitudinally shagreened over the

traces of broad, low, irregular, diagonal or longitudinal, irregularly meshed,

strandlike, very obscure ridges of the cortex ; bolsters usually distant,

aj)parentl)^ 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, stib-

angular at the apex, slightly acute at the lower angle, the margins on either

side of the latter being distinctly 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 nearly straight, the

medial angle rounded-tnmcate or even slightly emarginate, marked just

above the center by a minute punctiform trace; vascular 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 vascular

trace; subcortical phases and cones unknown.

While examining the specimens in the Lacoe collection in the United

States National Museum I was much interested at finding three specimens

from the vicinit}'- 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 resemblaiice of

the parts connected with the leaf scar to the corresponding portions

of Sigillaria camptotcenia Wood. But my attention was at once engaged

by the similarity of the impression of certain portions of 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



240 FLORA OF LOWER COAL MEASURES OP MISSOURL

type of LepMophhios ? sigUlarioides Lx.^ Later I received from Dr. Britts,

through whose unfailing courtesies I have had the opportunity to study

many of the paleobotanical types from the Missouri Coal Measures, the

original type described and illustrated by Lesquereux. A comparison of

this type with the material labeled SigiUana Jissa, 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 contiguous segment of stem fitting against the type partially illustrated

as Leimhphloios sigUlarioides. The two fragments were either separated at

the time of collection or one was afterwards misplaced. Both of these frag-

ments, which may be treated as one, represent the impression of a trunk

12 cm. or more 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 described, and when placed in

its original position it is fomid to lie across the line of fracture between No.

6660 and the type of the LepidopMoios, covering, in fact, a portion of both.

The intimate relationship of the species in hand to Slgillaria campto-

tcenia 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. camptotcema, but the broad strands are low, when present, faint and

nearly vertical. As in the latter species, the leaf scars project beyond the

bolster, and are apparently epidermal in their connection ; but the scar is

more angular above, and, especially, rather narrowl}^ angular below, so

that the vertical diameter is proportionately much greater, the loAver mar-

o-ins being much more convex. The superior and inferior fields are much

broader vertically in 8. camptotmnia. In S. sigUlarioides the lateral cicatri-

cules are higher in the leaf scar, distinctly separate, and more arched.

'Sigillaria fissa Lx., as described and figured from the Southern Antlu-a-

cite field of Pennsylvania,^ has the cortex marked in "narrow, undulate,

smooth lines," its scars " cordate," emarginate, and its punctiform vascular

' Coal Flora, Atlas, p. 13, pi. Ixviii, figs. 8, 80; text, vol. il, p. 425.

-Lesquereux, Proc. Boston Soc. N. H., vol. vi, 1854, p. 426; Geol. Peunsylvania, vol. ii, 2, 1858,

p. 871, pi. xiii, lig. 4.
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trace near the center of a tviang-ular-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 SiibsigillaricB.

It is, however, impossible to identify the character of the leaf scar, as given

in both the figure and the description of S. fissa, with those seen in the

type of Lepido]oliloios sigillarioides. Hence, 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 SigiUaria sigillarioides.

Localities.—Near Clinton, Henry County, Missouri. The portion

figured by Lesquereux is in the collection of Dr. J. H. 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. S. Nat. Mus., 6173.

SiGiLLAEiA TESSELLATA (Steinh.) Brongn.
•

1818. Phytolithiis tessellatus Steinhauer, Traus. Amer. Phil. Soc, vol. i, p. 295, pi. vii,

fig. 2.

1835. Phytolitlms tessellatus Steiah., Holland, Hist. Descr. Foss. Fuel, p. 94, text fig. 5.

1820. An Palmacites variolatus Schlotheim, Petrefactenkunde, p. 393, pi. xv, fig. 3a, 6?

1828. SigiUaria tessellata (Steinh.) Brongniart, Prodrome, p. 65.

1836. SigiUaria tessellata (Steinh.) Brongniart, Hist. v(^g. foss., vol. i, p. 436, pi. clxii,

figs. 1-4
;
pi. clvi, fig. 1.

1850. SigiUaria tessellata (Steinh.) Brongn., Mantell, Pict. Atl., p. 27, pi. v, fig. 8.

1855. SigiUaria tessellata (Steiuh.) Brongn., Geinitz, Verst. Steinkohl. Sachseu, p. 44,

pi. v, figs. 6-8.

1857. SigiUaria tessellata (Steinh.) Brongu., Goldenberg, Fl. Foss. Sarrep., vol. ii, p. 29,

figs. 14, 15.

1879. SigiUaria tessellata (Steinh.) Brongn., Schimper, Traite, vol. i, p. 8 (pars),

pi. Ixviii, fig. 2 (figs. 1,3?).

1875. SigiUaria tessellata (Steinh.) Brongn., W. H. Bailey, Figs. Char. Brit. Foss.,

pi. xxxiv, figs. 5, 5b.

1876. SigiUaria tessellata (Steinh.) Brongn., O, Feistmantel, Yerst. bohm. Kohlen-Abl.,

vol. iii, p. 7 (pi. i, figs. 1,2?).

1878. SigiUaria tessellata (Steinh.) Brongn., Zeiller, Veg. foss. terr. houill., p. 132,

pi. clxxiii, fig. 2.

1879. SigUlaria tessellata (Steinh.) Brongn., Lesquereux, Coal Flora, Atlas, p. 14,

pi. Ixxii, fig. 2 (3?, 4?); text, vol. ii (1880), p. 481 (pars).

1881. SigiUaria tessellata (Steinh.) Brongn., Weiss, Aus d. Fl. d. Steink., p. 4, pi. i,

fig. 4.

MON XXXVII 16
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1880. SifjiUaria tesseltata (Steinh.) Brongn., Zeiller, Fl. foss. bassin houill. Valen-

ciennes, Atlas, pi. Ixxxv, tigs. 1-4, ia, 5-9, 9«; pi. Ixxsvl, figs. 1-6; text (1888),

p. 561.

1886. Sifiillaria tessellaia (Steinh.) Brougn., Weiss, Sig. d. Pr. Steink., vol. i, p. 56,

pl. XV, figs. 9, 10, 33 (21, 26?).

1888. SigiUaria tessellata (Steinh.) Brongn., Toula, Die Steinkohlen, p. 199, pl. iv, fig. 9.

1890. SujiUaria tessellata (Steinh.) Brongn., Grand'Eury, Geol. et pal. bassin houill.

Gard, p. 252, pl. x, fig. 10.

1833. Favularia tessellata (Steinh.) Lindley and Hutton, Foss. FL, vol. i, p. 205, pl. Ixxiii,

pl. Ixxiv, pl. Ixxv.

183G. Sigillaria Enorrii Brouguiart, Hist. veg. foss., p. 444, pl. clvi, figs. 2, 3; pl. clxii,

fig. 0.

1857. Sigillaria Knorrii Brongn., Goldenberg, Fl. Foss. Sarajp., vol. ii, p. 28, pl. vii,

fig. 18.

1876. Sigillaria Knorrii Brongn., O. Feistmantel, Verst. bobni. Kohleu-Abl., vol. iii,

p. 9, pl. i, figs. 7, 8.

1836. An Sifiillaria alveolaris (Stb.) Brongniart, Hist. veg. foss., vol. i, p. 443, pl. clxii,

fig. 5?

1841. Galamosyrinx Zwiclcaviensis Petzholdt, De Bal. et Cal., p. 28, pl. ii, figs. 1, 2.

1842. Galamosyrinx Zioicliaviensis Petzholdt, N. Jahrb. f. Min., p. 183, pl. v.

1848. Sigillaria Zwiclcaviensis (Petz.) Goeppert, in Bronn: Index Pal., p. 1145.

,1848. Sigillaria Morandii Sauveur, Veg. foss. terr. houill. Belg., p. Ivii, fig. 4.

1887. Sigillaria Morandii Sauv., Weiss, Sigill. d. Pr. Steink., vol. i, p. 60, pl. xv, fig. 24.

1848. Sigillaria sexangula Sauveur, Veg. foss. terr. houill. Belg., pl. liii, fig. 1 (fig. 2?).

1848. Sigillaria contigua Sauveur, Veg. foss. terr. houill. Belg., pl. Iii, fig. 1.

1870. Sigillaria lalayana Schimper, Traite, vol. ii, p. 84, pl. Ixvii, fig. 2.

1880. Sigillaria lalayana S,chimper, in Zittel : Handb., vol. ii, p. 205, fig. 155.

1874. Sigillaria Dournaisii Brongn., Schimper, Traiti5, Atlas, p. 24, pl. Ixviii, fig. 2.

1879. Sigillaria mammillaris Brongn., Lesquereux, Coal Flora, Atlas, p. 14, pl. Ixxii,

fig. 5 (fig. 61); text, vol. ii (1880), p. 483 (pars).

1883. Sigillaria alternans L. and H., Achepohl, Niederrh.-Westflll. Steink., p. 24, pl. v,

fig. 3.

A few fragments of tlie 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 fuiTOw, so that our specimens very closely

resemble, both in size and in aspect, the enlargements of Sigillaria ciimulata

\?a: paucistriata given by Weiss ^ in his elaboration of the Favularice. The

form in hand probably represents the variety y of Brongniart.

Although Sigillaria tessellata is kept separate from S. elegans Brongn. by

'Die Sigillarien d. Preuss. Steinkohlen: Abh. d. geol. Specialk. Pr. u. Thiiring. St., vol. vii, 3,

p.30, pl.ix, figs. 34«, 6.
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many paleontologists, among- whom is Professor Zeiller,^ the two species

are nnited 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 European paleobotanists in

other S]Decies, while assigning to S. mammillaris Brongn. certain tyj^es which

appear to harmonize better with the European S. tessellata.

The genus SigiUaria 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 European

literature of the first three-quarters of this centurj^ are found on a compari-

son of specimens to be faulty.

Locality.—Jordan's coal mine, U. S. Nat. Mus., 6214.

SiGILLAEIA OVATA Sauv.

1848. SigiUaria ovata Sauveur, Veg. foss. terr. houill. Belg., pi. li, fig. 2.

1886. SigiUaria ovata Sauv., Zeiller, Fl. foss. bassiu houill. Valenciennes, Atlas, pi.

Ixxix, figs. 4, 5, 5a, 6, 7 (fig. 3 1); text (1888), p. 522.

1883. SigiUaria Ussenia AchepoliI, Niederrh.-Westfal. Steink., p. 118, pi. xxxvi, fig. 9.

Several fragments of stems belonging to the subgenus Bhytidolepis

exhibit oval scars of the proportions illustrated by Sauveur under the above

name. They are also closely related to forms determined by Professor

Lesquereux as 8. mammillaris var. latior and 8. orbictdaris, 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.—Jordan's coal mine, U. S. Nat. Mus., 6215.

Fl. foss. bassin houill. Valenciennes, p. 561.

-In unpublislied MSS.
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STIGMARIA Brougniait, 1822.

Mum. Mus. liist. nat., vol. viii, p. 228.

Sti&maria verrucosa (Martin) S. A. Miller.

1S04. Parkiuson, Org. Rem., vol. i, pi. iii, iig. 1.

1809. FhytoUthus verrucosus Martin, Outlines, p. 203.

1809. PhytoUthus verrucosus Martin, Petrificata Derb., pis. xi, xii, xiii* : Syst. arrange-

ment, p. 23.

1818. PhytoUtlms verrucosus (Martin) Steinhauer, Trans. Amer. Phil. Soc, vol. i, p. 208,

pi. iv, figs. 1-4(5, C>%

1820. Yariolaria ficoides Sternberg, Fl. d. Vorw., vol. i, fasc. 1, p. 24, pi. xl, figs. 1-3

1822. SUgm aria ficoides (Stb.) Brongniart, M^m. Mus. hist, nat., vol. viii, pp. 228, 239,

pi. 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

description in order to secure its recognition. Besides the figm-es 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 Palgeonto-

graphical Society.-^ No attempt is here made to cite the numerous descrip-

tions, the multitudes of figures by Groeppert 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 Parkiiison's illustration, and it is generally inscribed in the

> London, 1887, pp. iv, 1-62, pis. i-xv.

^Orn-anic Remains of a Former World, etc., 1804, pi. iii, fig. 1.

'The construction and scope of the name PliyioUthiis verrucosus are clearly and explicitly defined

in Martin's " Outlines of an attempt to establish a knowledge of extraneous fossils on scientific prin-

ciples." Macclesfield, 1809. See Sect, v, " Principles of nomenclature," pp. 198-205. See " Petrificata

Derbiensia," 1809, Systematic Arrangement, p. 23, pis. xi, xii, xiii*.
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synonymy ^ of Stigmaria ficoides, as are also the rednced figures given by Mar-

tin and Steinhauer. We appear, therefore, to have had in use for this Stigmaria

a sufiiciently defined and illustrated binomial appellation of earlier date than

the name proposed by Sternberg. Hence, if this'is true, we should, in the con-

sistent observance of laws generally just and tending to imiformity and preci-

sion in paleontologic nomenclature, employ the earlier name of the species,

although conscious of the annoyance or disadvantage to geologists and others

not in close touch with paleobotanical literature resulting from the reference

to this most familiar fossil imder an entirely unfamiliar specific name.

Among the specimens in the present collection is one with rather dis-

tant pits, the intermediate surface being rugose and irregularly wrinkled

longitudinally. It is difiicult 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. S. Nat. Mus., 6271; also in shale from

the same region, transmitted by Dr. J. H. Britts.

Stigmaria Evenii Lx.

1866. Stigmaria Evenii Lesquereux, Rept. Geol. Surv. Illinois, vol. ii, p. 448, pi. xxxix,

tig. 9.

1879. Stigmaria Evenii Lesquereux, Coal Flora, Atlas, p. 16, pi. Ixxv, fig. 1.

1886. Stigmaria Evenii Lx., Zeiller, Fl. toss, bassin houill. Valenciennes, Atlas, pi. xci,

fig. 7; text (1888), p. 618.

' Examples are

:

1832. Liudley and Huttoa, Foss. Flora, vol. i, p. 92, pi. xxxi.

1841. Unger, Chloris Protogaja, p. liii; Synopsis, 18-15, p. 116, and {asStig. anabathra) Gen. Sp.

PI. Foss., 1850, p. 228.

1841. Goeppert, Gattungen, p. 47; Zeitschr. d. deutsoh. geol. Gesell., vol. ill, 1851, p. 279. Ueber-

gangsgebirge, 1852, p. 245. Foss. Fl. perm. Form., 1864, p. 198.

1853. Gelnitz, Preisschrift, p. 59.

1862. Goldenberg, Fl. Sartep. Foss., vol. iii, p. 19 (syn. S. anabaihra).

1869. Von Eoebl, Foss. Fl. Steiuk. Westphalens, p. 119 (syn. S. anabathra).

1871. Weiss, Foss. Fl. Steink. u. Rothl. Saar-Rh. Geb., p. 169.

1872. Scbimper, Traits, vol. ii, p. 114.

1875. Binney, Obs. Struct. Foss., pt. iv, p. 139

1876. O. Feistmautel, Verst. bobm. Koblen-Ablag., vol. iii, p. 41.

1880. Lesquereux, Coal Flora, vol. ii, p. 514.

1886. Kidston, Cat. Pal. PI., p. 203; Yorkshire Carb. Flora, pt. i, p. 7.

1887. Williamson, Monogr. Stig. ficoides, p. 2.

1888. Howse, Cat. Foss. PI. Hutton Coll., p. 107 (123).

1880. Zeiller, Fl. foss. bassin houill. Valenciennes, p. 611 (cites Parkinson).

1890. Renault, Fl. foss. bassin houill. Commentry, vol. ii, p. .552 (cites Parkinson).

"I have not thought it necessary to reiigure the common aspects of Stigmaria ficoides with its

attached rootlets. Every geologist is familiar ivith these forms. Such figures have been well sup-

plied by Martin under the name of Phytolithus verruooaus; by Artis as FicoicUtes furcatus, I'errucosus,

and major; by Lindley and Hutton and by Corda as Stigmaria ficoides." (Williamson, Monograph of

Stigmaria ficoiden, 1887, p. 2.)
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1890. Stigmaria Evenii Ls., Grand 'Euiy, Geol. et pal. bassin bouill. Gard, pL xiii. figs.

7 B', 13.

18S0. Stigmarioides Evenii Lesquereux, Coal Flora, vol. i, p. 333, pi. Ixxv, fig. 1.

1890. Stigmarioides Evenii Lx., Lesley, Diet. Foss. Pennsylvania, vol. iii, p. 1077, text fig.

1890. Stigmariopsis Evenii (Lx.), Grand 'Eury, Geol. et pal. bassin honill. Gard, p. 243,

pi. xiii, figs. 7, 13.

Although the scars on the specimens which I refer to this species are

shghtly smaller than those illustrated in fig. 1, pi. Ixxv, of the Coal

Flora, they are in perfect agreement with material from Mazon Creek,

Illinois, labeled b}^ Professor Lesquereux under the above name. One of

the specimens from Missouri is 26 cm. in length, over 15 cm. 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 ei'ect trunk of an unmistakable SigUlaria

{S. Mauricii) of the JRliytidolepis group, 150 cm. long, in which the lower por-

tion for nearly 75 cm. between the ribbed portion and the point of origin of

the roots is slightly dilated, cylindrical, and Syringodendroid in its sculpture.

The rapidly tapering roots which diverge, apparently radially, from the base

of this trunk are identified as Stigmaria Evenii^ which name is engraA^ed on

the plate, although the figure is cited in the text as Sligmariopsis Evenii Lx.

The latter genus is used by Grand 'Eurj^ to designate the usually relatively

short, tapering roots at the base of Sigillarioid trunks, while the Stigmarics

are regarded by him as floating or submerged independent rhizomes capa-

ble of transfonnation and the development of Sigillarics whenever they

might encounter favorable conditions or the proper environment.

Stigmaria Evenii Lx. is easil)^ distinguished from the other species

described from this country by its small scars quite irregularly and unevenly

arranged.

Locality.—Mine at Deepwater, U. S. Nat. Mus., 6272.

Stigjiarioid impression.

PI. LXX, Fig. 5.

The fragment illustrated in PI. LXX, Fig. 5, is one of two specimens,

apparentl)^ impressions, to which the epidermis or a portion of the cortical

layers still adheres in the form of a thin carbonaceous residue. The surface,

' G^ol. et pal. bassin liouill. Gard, 1890, Atlas, pi. xiii, ficr. 7B'.
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as will be observed in the figure, is marked by irregularly flexuose, subpar-

allel, distantly anastomosing, narrow, sliarp, rugose ridges. The fragments

appear to belong to some root or rhizome. The suggestiveness of the sculp-

ture of the cortical striation of SigiUaria camptotcenia, which is found at this

locality,. leads me to suspect that it maybe apart of that tree, although the

specimens have no trace of a rhomboidal arrangement or of cicatrices.

Locality.—Pitcher's coal mine, U. S. Nat. Mus., 6067.

INCERT.^^ SEDIS.

TJENIOPHYLLE^gE.

TJ^NIOPHYLLUM Lesquereux, 1878.

1878. Twniophyllum Lesquereus, Proc. Am. Phil. Soc, vol. xvii, p. 331 ; Coal Flora,

vol. ii, 1880, p. 461.

1878. Besmiophyllum Lesquereux, Proc. Am. Phil. Soc, vol. xvii, p. 332; Coal Flora,
vol. ii, 1880, p. 556.

TWNIOPHYLLUM LATIFOLIUM U. Sp.

PL LXIir, Fig. 4; PL LXXI.

Axis attaining a diameter of 10 cm. 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

strise
; leaves (!) crowded at the strongly decurrent narrowed bases, curAang

outward and radiating parallel, linear, straight, or lax, appearing in com-
pound specimens as ribbonhke, fine-nerved, dehcate impressions, 8 to 35
cm. 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 snlall oval umbilical scars, and covering a longitu-

dinal fascicle of strands 1 to 3 mm. wide, and either straight or windino-

irregularly with slight curves within the borders; uncompressed leaves

probably oval or cylindi'ical, lax, and consisting of a central (F) fascicle or a
vascular axis, between which and the outer sheath the tissue is either

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 occurring generally remotely on the leaves correspond to the

irregular points of origin of other smaller leaves (!) extending out, generally
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at a very open angle, from the larger ones; nervation usually obscure but

often distinct in portions of the same leaf; nerves parallel, close, rounded,

numbering about 40 to the centimeter; e|)idermis marked with rows of

longitudinal cells or fine striae numbering about 18 to the millimeter.

The fragments collected at Deepwater by Dr. Jenney, of the United

States Geological Survey, and by Dr. Britts, fiu'nish some interesting

details as to the supei-ficial characters of Tceniopliyllum, 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 cm. long

and 48 cm. wide, there is near the left border a portion of a trunk or

branch about 5 cm. 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 cm. 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 call leaves, is better seen in PI. LXXI. This specimen

shows the usual A^ery 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 epidennis.

Showing clearly tln-ough 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 fascicle or axis is seen in nearly all the leaves, and

branches pass from it into the smaller leaflets. It 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 cicatrices 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 pliyllotaxy. 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 cylindrical or rounded, a suggestion

that is demonstrated by a number of cross fractures, two of which are

obliquely seen in PI. 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 In No. 644 these axial fascicles, which may
also be found in the leaflets, are plainly seen, as is also the nervation.

Specimen No. 645 shows a rather slender segment of what appears to be a

slender branch, 10 cm. 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 indicated in Fig. 4, PI.

LXIII. 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 oi'iginating 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 Besmiopliyllum 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 ha\dng formerly rested in the

Lesquereux collection. 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 fact, this character appears to have consti-

tuted the essential basis for the separation of this type from Tmiiophyl-

Imn, with the leaves of which the leaves of Desmiophyllum were said to

' PI. Isxxii, fig. 1. Proc. Amer. Phil. Soc, vol. xvii, 1878, pi. liii, fig. 1, p. 333.

''Coal Flora, vol. ii, p. 556.
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agree. A close examination of the axis of Besmiophjllum shows, however,

that the leaves come from scars closely, althoug-h irregailarlv, sitnated, as in

the Missouri specimen. The scars, which are likewise iimbilicoid, are

scarcely arranged in nodes, thongh an approximation to grouping is seen in

both specimens. Finally, the nature of the leaf, with thin walls, an internal

lax vascular fascicle, and small umbilicate scars, is, as Professor Lesquereux

remarked, apparently the same as in Tceniophyllum. In short, the re-exami-

nation of the original of DesmiopliyJlum and the comparison of the latter

with the Missouri specimen of Tmniophyllwn now under consideration

leave, in my judgment, no generic distinction between the two plants, the

essential differelices, such as the greater frequency of the scars? on the main

segment and the finer and more obscure nervation in the former, being of

merely specific value. Accordingl}^ I have little hesitation in uniting the

genus Desiniopliyllum to Tceniophyllum, which preceded it in the literature.

The compressed condition of the main axes, which are covered with a

thick mask of flattened carbonized leaf bases, conveys but 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 indistinctly, 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

tnie relations.

The generic identity of the specimens from Missouri with the speci-

mens from Cannelton described as Tceniophylkim is at once apparent on an

examination of the original specimens described by Professor Lesquereux.

The thin-walled, cavernose character of the compressed leaves of Tcenio-

phyllum and their decurrent 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, fascicular axis. In fact.
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the leaves of T. decurrens, whicli is nearest 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, including No. 9256 of the Lacoe collection, a

part of which is seen in fig. 1 on pi. 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 unequivocal.

With regard to the relations of the plants in the genus Tainiophyllum,

little that is conclusive can yet 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 Grymnosperms, though

regarding it as perhaps constituting a family distinct from the CordmtecB.

Later, in the second volume of the Coal Flora,^ he describes the occurrence

of spores in the cavernose leaves, and ranks the genus with the Lycojwdiacece,

with a suggested comparison with Isoetes, 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. Thev
are undoubtedly macrospores of the TrUetes type, and, since I am unable

to find any of them actually within the leaves, their position l^eing, on

the other hand, in groups or singly scattered irregularh' about among the

leaves,'' I am led to regard them as extraneous. It seems probable that, as

frequently happens with these bodies, they were lodged or drifted amono-

the leaves of the Tceniophyllmi, 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 circimistance of considerable interest, if not significance, is the

association, described in one specimen by Lesquereux,^ of the leaves of

Tceniophyllum with the Caulopteroid fern trunks published by him as Stem-

matopteris Schimperi. The specimen. No. 9250 of the Lacoe collection,

' Trans. Amer. Phil. Soc, vol. xvii, 1878, p. 330. -P. 463. =P. 788.

>In Tmniophyllnm brevifoHum Lx. they are not described as found within the leaves. See Coal
Flora, vol. iii, p. 788.

'Coal Flora, vol. ii, pp. 462, 463.
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discussed in the Coal Flora, shows, as there remarked, a segment of Stem-

matopteris, about 70 cm. long, the upper part of which is clear, while the

lower part is so associated with the leaves of Tceniophylhmi, 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 TcBniopliyUmn were for-

eign to the fern trunk. For my own jDart, after a close scrutiny 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 trunk, associated in the same way with the typical leaves of Tcsnio-

phyllum with Triletes and other plant fragments mingled therewith. So also

Nos. 9257, 9262, 9265, labeled as T. decurrens, and No. 9272, and apparently

9275, marked as T. 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 obscurity 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 bases 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 TcEniophylUmi on which no Caulopteroid scars are

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 occurrence in No. 9265 of unmistakable Tceniopliylhim 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 Stemmatopteris, are

strongly in favor of an organic relation of the leaves with the trunks.

Against an hypothesis which may presuppose a ramental function for

the TcBniophyllum would, on the contrary, seem to stand the branching habit

of the leaves, as shown in PI. LXIII, Fig. 4, which I can hardly explain as

penetrative rootlets of Stigmaria. Even the epidermal features of tlie leaf

itself seem to argue against such a view. Nevertheless, the habit of these
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thin-walled cylindrical "leaves," with loose axial fascicle within caAdties

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 distinctly' nmbilicate point of origin, may be con-

strued as perhaps indicating a radical homology. But while in some re-

spects the affinities of TcEniophylkim seem to be strongest with Stigmaria or

Stigmarioims, 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

TcBniopliyllmn to be a Stigmarioid type.

Localities.—Deepwater, U. S. Nat. Mus., 6070; Owen's coal mine, U.

S. Nat. Mus., 6068; Hobbs's coal mine, U. S. Nat. Mus., 6069.

LEPIDOXYLON Lesquereux, 1878.

Proc. Am. Phil. Soc, vol. xvii, p. 333; Ooal Flora, vol. ii, 1880, p. 557.

Lepidoxylon anomalxjm Ls.

1878. Lepidoxylon anomalum Lesquereux, Proc. Am. Phil. Soc, vol. xvii, p. 334, pi.

liv, fig. 5; pi. Iv, figs. 1, Iff.

1879. Lepidoxylon anomahim Lesquei-eux, Coal Flora, Atlas, p. 17, pi. Ixxxiv (]3l. Ixxxiii,

fig. 5f); text, vol. ii (1880), p. 557 (excl. ref. " Schizopteris anomala Brougu. ?").

Axis linear, robust, attaining a diameter of 5 cm. or more, giving origin

on all sides to numerous, apparentlj^ irregularly disposed, rather distant,

lax, linear, flat or flaccid leaves or leaflike appendages, and rather densely

clothed with short, linear, upward-curving, chaffy scales, or densely and

irregularly lineate when decorticated; scales irregulai'ly 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 cavernous, narrowed near the
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dowiiward-ciu'ving- base, glossy iu 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 irregular 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 description is based is the large

fragment, a portion of the upper part of which is illustrated in pi. 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 cm. in length and 22 cm. in width. The

axis is compressed to a thin and somewhat uneven interior cast, which, on

account of its variances from the cleavage suiface, is so fractured as to

expose portions of the fossil at all its levels, although it is difficult at any

point to ascertain its precise width. Thus, as is very imperfectly indicated

in the plate just referred to, the upper surface, covered with the imbricated

appressed scales, 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 a fracture by a cleavage plane oblique to the axis has, naturally, 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 level

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 trimk is about 6.5 cm. at the base (assuming that

the scales and "leaves" are directed iipward) 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 rig-lit is more or less crumj^led. 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. lb in

the Coal Flora, and form by this imbrication a dense thatch. I am unable

to detect 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 a miniTte central punctation, is disproportionate as comjDared with the

scales in the published figure.

The leaves, which are relatively few, are generally inclined slightly

downward near the trunk. None of the leaves on the slab, except a few

erect bases near the top, issue from the upper surface of the trunk, and I

am iinable 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 Coal Flora

come from beneath the trunk 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 leaves or appendages themselves, it is

sufficient to say that there seems to be no essential distinction between

those of the type segment and those of Tmiioj^hylhim. In the large segment

of Lepidoxylon anomalum they are 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 cylin-

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 u-regularly 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 le'af in a manner extremely sugges-

tive of the Desmiophylliim, mentioned in the remarks on TcEniopliyllum lati-

folium.



256 FLORA OF LOWEE GOAL MEASURES OF MISSOUEL

So far as I am able to detect from the examination of the large type

described by Professor Lesquereux, the only distinctions between the genera

Lepidoxylon and Tceniophyllum are 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 tlian specific importance. Both genera

are found as segments of robust longitudinal axes of large size, about which

are gathered, usually at aii acute angle and a uniform orientation, ribbonlike,

delicate, collapsed leaves or appendages, agreeing in texture, apparent mode

of origin, the loose central vascular I'ibbon 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 TceniopliyUum, I 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 Pro-

fessor Lesquereux as fig. 5, on pi. Ixxxiii, is generically distinct from TcBuio-

liliyllwn.

As to the systematic position of the type in hand, there is little to add

to what has been said of Tmniopliyllum. That both types belong to a form

of vegetation as far advanced as the higher Crj^ptogams 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, altliough 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 described from one of the trunks of Tceniopliyllmn

latifoli'um corresponds to the epidermal impressions in the type in hand, since

they are similar in size, form, and distance, and it is not difiicult to discover

here and there, in small areas, a spiral arrangement in the accidental 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 tj^pe described as ? Caulopteris acantopliora 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 tfunk or from a true Stigmarioid form.

Locality.—The type illustrated in pi. Ixxxiv of the Coal Flora is from

Pitcher's coal mine, U. S. Nat. Mus., 6082.
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GYA/ENOSPERIVIS.

CORDAITALES.

CORDAITAOE^E.
CORDAITES Unger, 1850.

1822. Flabellaria Sternberg, Fl. d. Vorw., vol. i, fasc. 1, p. 32 (pars).

1849. PychnophyUunt Brouguiart (uou K'einy), Tabl. d. Geu., p. 65.

1850. Gordaites Unger, Geu. et Spec. PI. Foss., p. 277.

The study of the structure of the plants long- known as Gordaites has

revealed an organization having- some of the characters of the Cycads, some

in common -with the Taxinecs, yet presenting an ensemble quite foreign to

either. Hence they have more recently been set apart as constituting- a

distinct 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, Gordaites, 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 fifth genus, Dictyocordaites, by Su-

William Dawson.^ The characters of the leaves of these genera may be

briefly summarized as follows:

Gordaites.—Leaves thick and transversely enlarged at the point of

attachment, simple, sessile, entire, lanceolate, spatulate, rounded at the

summit or obovate, 20 to 90 cm. 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 belono-

some of the species of wood described as JDadoxylon, Gordaioxylon, and

Araucarites or Araucarioylon, the bark, Gordaijloyos, the fragments of pith

1 La flore carboniffere de la Loire, 1877, pp. 208-227.

^Comptes Eendus, vol. C, 1885, p. 869; Fl. foss. bassin houUl. Commentry, pt. 2, 1890, p. 203.

'Amer. Jour. Sci., (3) vol. xxxviii. 18S9, p. 2; Canad. Rec. Sci., vol iv, 1S90, p. 2.

MON XXXVII 17
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knowu as Artisia, and the leafy branches named Cordaidadus, while the

flowers are included in the AnthoUthi or Cordaianthi. Cordaicarpus is referred

by Grand 'Emy 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 Cardioccnyi, or Samaropsis, and Botryoconus.

Poacordaites.—Leaves very long, narrow, perhaps as long as 40 cm.,

while only 1 cm. wide, linear, tapering slightly and obtuse at the summit,

rather fleshy, borne on slender branches, the scars being transverse, slightly

arched, and much narrower than in Cordaites. The nerves are simple,

equal, parallel, all springing from the base of the leaf The fruit of this

genus, according to Grand 'Eury, is Taxosperrnum.

Scutocordaites.—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 striae

Didyocordaites.—Leaves persistent, long, ribbonlike, probably truncate

or uneA^en at the apex, nerves sharp, forking at an acute angle and occasion-

ally anastomosing to form linear, acute, somewhat irregular areoles. , Fruc-

tification terminal on tlie 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 Epinac, 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 i-emains. 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.- ]\Iany

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

' G(5ol. et pal. bassiu houill. Gard, p. 314.

-fitudes desgitea miiiiSraux de la France. Publifes sous les auspices de le Ministre des Travaux.

Publics. Bassin liouiller et Permien d'Autun et d'fipinac, fasc. iv, Flore fossile, 2rae partie, par B.

Renault. Atlas, 1893 ; text, 1896. See pp. 332-3ri2.
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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 vascular strands of the

nerves in the leaves comprise a triangular primary axis partially surrounded

by a secondary growth. The trees of the Corclaitece grew rapidly to a con-

siderable height, branching only near the top. The flowers were diclinous

and aperianthous, but whether the unisexual flowers were monoecious or

dioecious is not yet known. Both sorts 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 involucre of bracts. The male flowers are in small

cones spirally arranged in the axils of bracts about a rather robust axis.

Each flower is composed of two or three stamens, each compiised 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 dOju in

longer and bOju 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 72 ju, respectively. The seeds, including among others the Cordai-

carjms, 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 erect. 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, although the

latter appear to have been fully developed. Renault points out that in

Cordaites, as in the living Cemtozamia, 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

symmetrical. In his Com-s de Botanique Fossile^ he refers to the Cordaitece

the genera Cardiocarpus, Biplotesta, Sarcotaxus, Leptocaryon, Taxospermum,

and Bliahdocarpus, while M. Grand 'Enry has since" included Hypsihcarpus,

Cydocarpm, and Samaropsis in the same category.

1 Vol. i, p. 102. ^ G^ol. et pal. bassiu houill. Gard, 1890, p. 312.
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All the material from Missouri, with the i^ossible exception of the doubt-

ful fragments referred to as Cordaites diversifolius f belong to the group Eucor-

daites of Grrand 'Eury, i. e., to the genus Cordaites restricted.

Cordaites communis Lx.

PI. Ill, Fig. 1; PI. XVI; PI. XLVI.

1S78. Cordaites communis Lesquereux, Proc. Amer. Phil. Soc, vol. xvii, p. 320.

ISSO. Cordaites communis Lesquereux, Coal Flora, vol. ii, p. 534.

1893. Cordaites communis Lx., D. White, Bull. U. S. Geol. Surv., Xo. 98, p. 105.

1899. Cordaites communis Lx., D. White, 19tli Ann. Rept. U. S. Oeol. 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 PI. 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 cm. 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. Even 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 increased

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 stride number about twelve to the millimeter in some

specimens.

The inflorescence described as Cordaiantlms ovatiis Lx. belongs almost

certainly to this species, to which I am also disposed to refer the Cordai-

carpus cerasiformis as the fruit. Cordaites comviunis is, in the Missouri flora,

the host of Rysterites Cordaitis Grr. 'Ey., the bordered perithecise of wliich

are frequently found in its leaves.
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The distinction between the leaves desciibed as Cordaites communis

and certain forms referred to other species, such, for instance, as the leaves

from Cannelton recorded as C. horassifoUus (Stb.) Ung., is not clear to me.

From C. lingiilatus Gr. '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. S. Nat. Mus., 5418, 5702; Gilkersou's Ford, a small fragment, U. S.

Nat. Mus., 6282 ; also a specimen of doubtful specific identity from Jordan's

coal bank, U. S. Nat. Mus., 6281.

Cordaites diveesifolius Lx.!

1870. Cordaites angustifoUus Lesquereux (non Dawson), Rept. Geol. Surv. Illinois,

vol. iv, p. 420 (pars?).

1878. Cordaites diversifoUus Lesquereux, Proc. Amer. Phil. See, vol. xvii, p. 320, pi.

xlviii, figs. 3, 3ft (pars).

1879. Cordaites diversifoUus Lesquereux, Coal Flora, Atlas, pi. Ixxvii, figs. 3, 3«; text,

vol. ii (1880), p. 535 (pars).

There are among the ironstone nodiiles from Gilkerson'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 specimens in hand appear to agree with matei'ial 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 G. diversifoUus 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. horassifoUus (Stb.) Ung. My identification of the specimens in the

ironstone is both temporary and questionable. The fragments before me
are nearer the Borycordaites group, and may, in conformity with the views

expressed by Grand 'Eury, belong to the Samaropsis type of fruit. It is

quite possible that the leaf fragments in hand may have been borne on the

same 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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CORDAIANTHUS OA'ATUS Lx.

PI. LXXII.Figs.l,-'.

1878. Cordaianthus gemmifer Or. 'By.. Lesquereux, Proc. Am. Phil. Soc.,vol. xvii, p. 326,

pL xlvii, fig. 5.

1879. Cordaianthus gemmifer Gv. 'Ey., Lesquereux, Uoal Flora, Atlas, p. 16, pi. Ixxvi,

figs. 5, 5fl; text, vol. iii (1884), p. 914.

1880. Cordaianthus ovatm Lesquereux, Goal Flora, vol. ii, p. 545, pi. 3.xxvi, figs. 5, 5«.

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 ai-e 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 distinctly cariuate

toward the top, the keel being somewhat prominent in the almost mucronate

apex. Usually they are erect and fairly clearly defined, numbering perhaps

40 to 50 to the gemmule. The bracts are very broad at the base, contracting

rapidly with a concave margin to a narrow lineate rigid spine of variable

length, though always longer than the gemmule. The enlaa-ged detail, 5fl on

pi. Ixxvi of the Coal Flora, appears to have been drawn from some specimen

other than the original of fig, 5. The same features are seen in No. 9192,

another of the specimens originally studied, and in No. 9202, illustrated in

PI. 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 crowded gem-

mules with long scales. So far as the character of the latter have weight

the S'pecimen would seem rather to belong to Cordaianthus dichotomus Lx.,

if, indeed, that species is really distmct from the one under consideration.

The striation of the axis is not, however, constantly visible in the specimens

of C. ovatus, since it seems to depend on the degree of compression, and shows

only in those portions of the stem that are slig'htl)- decorticated. In most

of the specimens from Penns3^1vania referred by Professor Lesquereux to

this species, including Nos. 9190 and 9191 of the Lacoe collection, originals

used in the description of the species, the axis is somewhat convex and shows

'The fragment figured in the Coal Flora is from the vicinity of Clinton, Missouri; not from

Ciiiinelton, Pennsylvania, .i* inferred from the habitat named on p. 546 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 . elation to the chambering of the i)ith. The

specimens from Cannelton have the gemmules usually more crowded, the

scales being generally a little shorter.

Very interesting, as furnishing the data for the correlation of this

species, is the tjq^e described on page 534 of the Coal Flora as the stem of

Cordaites communis Lx. In the specimen. No. 8946 of the Lacoe collection,

the impression of a segment of stem or branch 14 cm. long and 2.3 cm. 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

half of the segment, there radiate rather slender racemes of Cordaiantlms.

The pedicels and gemmules on the upper part of the slab are rather slender,

having about the proportions of the C. dicliotomus figured in the Coal Flora, ^

but those nearer the base of the segment are unmistakable specimens of

Cordaiantlms ovahis, 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 bracts is rarely 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. Volkmanni (Ett.) Zeill.,^ though the resemblance to Ettingshausen's

Calamites Volkmanni* is more remote.

Cordaiantlms 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. dicliotomus 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 s^secies.

I PI. Ixxvi, tig. 6.

= F1. carb. Loire, p. 230, pi. xxvi, fig. 7.

"FI. foss. bassiu houill. Valenciennes, p. 637, pi. sciv, figs. 6, 6a.

^ Steinkohlenli. Strndoiiitz, pi. v, figs. 1-3.



264 FLORA OF LOWER COAL MEASUEES OF MISSOUEL

Localities.—Yicinity of Clinton, Missouri, Nos. 8946, 9187, 9192, 9202,

9209, 9210, Lacoe collection, U. S. Nat. Mus; Pitcher's coal mine, U. S.

Nat. Mus., 6073, 6212; Hobbs's coal mine, U. S. Nat. Mus., 6210.

COEDAIANTHUS DICHOTOMUS Lx.

1878. Gordaianthus (jemmifer Gr. 'Ey., Lesquereux, Proc. Amer. Phil. Soc, vol. xvii,

p. 32G, pi. xlvii, fig. 6.

1879. Gordaianthus (jemmifer Gr. 'Ey., Lesquereux, Coal Flora, Atlas, p. 16, pi. Ixxvi,

figs. 6, 6b; text, vol. iii (1884), p. 914.

1880. Gordaianthus dichotomus Lesquereux, Coal Flora, vol. ii, p. 546, pi. Ixxvi, figs

6, m.

The relationship of the tyjje^ described under the above name to

C. ovatiis 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 6&,

on pi. 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, though this character is not brought out in the

detail, fig. 6&. So also the bracts are dilated at the base 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 Corclaites

communis (type No. 8946 of the Lacoe collection) which bear indubitable

gemmules of Cordiantlms 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. dichotomus. The

inspection of the figure of the latter species given in the Coal I'lora^

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, U. S. Nat. Mus.
- PI. Ixxvi, ligs. 6. 66, p. 546
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iu different planes, while the fourth lower central dichotomy in the figure

leaves much to be desired as to distinctness. However, dichotomy is not

unknown in other species of Cordaianthtis.

It is quite possible that further discoveries of Cordaianthus in these beas

will lead to the union not only of Cordaianthus dicJiotomus and C. ovatus,^

but also C. rugosus Lx., 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. S. Nat. Mus., 6200; and Deep-

water, U. S. Nat. Mus., 6199.

CORDAICARPON Geinitz, 1862.

1828. Gardiocarpon Brongniart, Prodrome, p. 87 (pars).

1857. Gyclocarpon Goeppert and Fiedler, Nova Acta Acad. 0. L. C. jSTat. Cur., vol. xxvi,

p. 292.

1S62. Cordaicarpon Geinitz, Dyas, vol. ii, p. 150.

1881, Gordaispermum Bronguiart, in Renault: Oovus bot. foss., vol. i, p. 102 (pars).

COBDAICARPON CERASIFORME (Presl).

1838. GarpoUtes cerasiformis Presl, in Sternberg : Fl. d. Vorw., vol. ii, p. 208, pi. x, flg. 9.

1884. GarpolWms cerasiformis Presl; Lesquereux, Goal Flora, vol. iii, p. 824, pi. cxi,

flg. 18.

The two specimens which I 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 Cordaicarjms Boidayi?

At first I was disposed to regard these bodies as sporangia, but the

texture is quite different from any sporangia I have seen, while the presence

' The reference, on p. 933 of the 3d volume of the Coal Flora, of fig. 6, pi. Isxvi, to Cordaianthus

ovatus is probably a mechanical error.

'Fl. foss. bassin houill. Valenciennes, Atlas, pi. xciv, figs. 14, 14a.
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of a narrow Ijorder zone, apparently (xirresponcling to the compressed profile

zone of one of the envelopes of a Cordaicarpou, such as C, Guibieri, 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-

formis is not without doubt.

Localities.—Deepwater, U. S. Nat. Mus.. 6164: Hobbs's coal mine,

U. S. Nat. Mus., 6165.

GAEDIOOARPON Broiigniart, 1828.

Prodrome, p. 87 (pars).

Cabdiocakpon (Samaropsis) Buanweri Fairch. and D. W. MSS.

PI. LXXII, Fig. 3; PI. LXI, Fig. le.

1899. Cardiocarpon Brannerl Faircli and D, W. MSS., D. White, 19th Ann. Eept. U.

S. Geol. Surv., pt. 3, p. 534.

Fruit small, oval or ovate, and slightly prolonged at the somewhat

truncate base, 10 to 12 mm. long, 7 to 9 mm. wide, consisting of an ovate

nucleus within a relatively wide wing; wing oval, blunt, and incised a little,

or very slightl}^ emarginate at the apex, sometimes slightl}' 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 3 to 6

mm. wide, extending 3 to 5 mm. downward and truncate, or truncate

roiinded at tlie base, which is often traversed by a fine, clear line passing

downward 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 base, very thinly lenticiilar 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 ridg-e

passes upAvard to the micropyle.

The interesting examples of Samaropsis, one of which is figured in PI.

LXXII, Fig. 3, 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 ha\-e 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. lu one compressed sr[Decimeu the nucleus

is bordered by an inter\^ening narrow, minutely rugose-striate zone, about

.5 mm. in width, which apparently 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 ^aewed by the lens.

The illustration of C. Branneri in Fig. 3, PI. 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 Grilkerson'^ Ford, has also

been 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 orhicidaris Ett.,^

though the basal portion is quite different. It is probably nearest to C.

sonulatus Lx.," from which it differs, however, by the much broader down-

ward expansion of the wing. The C.fluitans of Dawson^ is somewhat smaller,

more distinctly granular, and lacks the pronounced dilation of the wing at

the base, while the marginal expansion at the top is proportionally wider.

Xoca%.—Gilkerson's Ford, U. S. Nat. Mus., 6150, 6157, 6255, 6262.

EHABDOCARPOS Goeppert and Berger, 1848.

De fructibus et Seminibns ex Form. Lithanthr., ]). 20.

Rhabdocarpos (Pachttesta) Mansfieldi Lx.

1879. Rhahdocarpus Mansfieldi Lesqnereux, Coal Flora, Atlas, p. 18, pi. Ixxxv, fig. 21.

1883. Rhahdocarpus Mansfieldi Lesquereux, 13th Eept. Geol. Surv. Indiana, pt. 2, x>l.

xxii, fig. 7."

1889. Rhahdocarpus Mansfieldi Lx., Lesley, Diet. Foss. Pennsylvania, vol. ii, p. 868,

text fig.

1880. Gordaicarpus Mansfieldi Lesquereux, Goal Flora, vol. ii, p. 539, pi. Ixxxv, fig. 21

;

vol. lit (1884), p. 916.

1880. Gordaites Mansfieldi Lesquereux, Coal Flora, vol. ii, p. 537 (pars), pi. Ixxxvii, fig. 8.

Several specimens from Missouii agree well with examples in the col-

lections of the United States National Museum derived from the type

locality, Cannelton, in Pennsylvania, and labeled with the above name by

Professor Lesquereux. On one slab three specimens, slightly smaller than

' Steinkohleufl. V. Stradonitz, pi. vi, fig. 4.

-Coal Flora, vol. iii, p. 813, pi. cs, figs. 14-17.

^Contl. Dep. of Coal, pi. xii, fig. 74.
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the avei'age, lie nearly in a row, their axes parallel, close by the side of a

striated branching stem over 2 cm. 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 Rhahdocarpos 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 occurring in the same beds, no leaves have yet-been found in

Missouri that can, I believe, safely be identified with the Cannelton Cordaites.

Bihahdocarpos Mansfieldi resembles in size Pacliytesta 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

distinctly 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. Rhahdocarpos ScJmltsianiis, which has also been included in

Pacliytesta by Grand 'Eury,^ is much smaller than R. Mansfieldi, oval, and

rounded at the ends.

Localities.—Owen's coal mine, U. S.Nat. Mus., 6178. The precise locality

of the slab from the vicinity of Clinton is not known; U. S. Nat. Mus., 6170.

Rhabdocarpos multistriatxjs (Presl) Lx.

1838. GarpoUtes mulUstriatus Presl, iu Sternberg : Versuch, vol. ii, p. 208, pi. xxxlx,

figs. 1, 2.

1880. Bhabdocarpus mulUstriatus (Presl) Lesquereux, Coal Flora, vol. ii, p. 578 (pars).

1899. Bhabdocarpus multistriatiis (Presl) Lx., D. White, 19th Aun. Rept. U. S. G-eol.

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 Scliultzianmn of

' Paris, 1881, pis. six, xx. See also pis. xvii, xviii, xxi.

-Bassin houiller et permien d'Autun et d'fipinac, fasc. iv; Flore fossUe, 2me partie, Atlas, Paris,

1893, pi. Ixxx.

^Gtol. et pal. bassin houill. Gard, 1890, p. 308, pi. viii, fig. 3. *Y\. carb. Loire, p. 203.
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Goeppert and Berger^ more properly than to Carpolites multistriatus Presl.-

Tlie former type, setting aside the question of the essential Trigonocarpal

character, appears to be longer, more distinctly 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 Bhahdocarpos

apiculahis and B. 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-

patibihties 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 access, seems to show that most of our speci-

mens determined as Bliabdocarpos mtdtistriatus are really much nearer the

Trigonocarpmi SclmUdamim, although in the flattened specimens the main tri-

costate feature is often obliterated. On the other hand, some of the examples

labeled as Trigonocarpum Scliidtzianum often lack all traces of the tricostate

character and are probably nearer the Bliabdocarpos multistriatus, while still

others approach the Bliabdocarpos Jacksonensis of Lesquereux.'' The material

from Missouri, although lacking a distinct Trigonocarpoid aspect, belongs

among the large number of specimens which, as it seems to me, would

better be placed under Trigonocarpum Sclmltzianum. However, for the pres-

ent I follow the identification by Professor Lesquereux, leaving the final

reference of this fruit to a revision of this entire group of species.

Localittj.—Owen's coal mine, U. S. Nat. Mus., 6202.

1 berger, De fruct. et serain. ex form, litbanthr., 1848, p. 20, jjI. ii, figs. 22, 23.

"-In Sternberg: Versuch, vol. ii, appendix, 1838, p. 208, pi. xxxix, fig. 12.

3 Cat. Pal. PI. Brit. Mus., 1886, p. 213.

"Coal Flora, vol. iii, p. 819, pi. ex, figs. 63-65.

^Die foss. Fruchte d. Steink.-Form., 1857, p. 283, pi. xxiv, figs. 18-20; pi. xxvi, figs. 25-26.

6F1. foss. bassin houill. Valenciennes, p. 651, plate xciv, figs. 15-16.

'Eept. Geol. Surv. Illinois, vol. ii, 1860, p. 461, pi. xlvi, fig. 4.



270 FLOKA OF LOWER COAL MEASURES OF MISSOURI.

TITANOPHYLLUIVI Renault, 1890.

Fl. toss, bassiu liouill. Commentry, pt. 2, p. 622.

Among the material sent by Dr. Britts from North and Wood's coal

shaft, one-half mile east of North's Station, on the Kansas City, Clinton and

Springfield Railroad, there was fonnd what appears to be the base of a very

large and very thick leaf, like Corclaites in several respects. In a memo-

randum accompan}dng 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 specimen,

though imperfectly preserved, seemed so strongly to resemble the large leaf

bases figured by Renault^ that further inquiries were made as to the occur-

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. * * * I found several bases of these

leaves, but no points. * * * The bases 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 intei-esting genus of Grymno-

sperms, Titanopiiyllum, hitherto known only in the Commentry Basin'. The

generic description given by Renault^ is as follows:

Leaves of great size, measuring 70 to 75 cm. long by 20 to 25 cm. wide, with smooth,

shining upper surface, traversed by longitudinal, hypodermal, parallel, nonbifurcatiug

bauds, inserted by a much enlarged elliptical base; outline rectangular, gradually

tapering toward the upper end, which is often fissured, the opposite extremity being

sometimes concave or cordate. The bands and tlie 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 thicli and smooth covers the epidermis.

From a study of the internal structure of the Commentry species,

Titanopiiyllum Grand 'Euryi, Renault was enabled to demonstrate a Cycadean

organization analogous to that of the Colpoxylon Brongn. described from

silicfied material obtained at Autun.

' Fl. foss. bassiu houill. Commentry, pt. ii, p. 622, pi. Ixis.

-Loc. cit., J). 622.
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1

'?TlTANOPHTLLUM BeITTSII n. Sp.

The specimen in hand, from what seemg 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 distinctly 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 measm-ing 6 to 12 inches in width and 4 to 6 feet in

length, distinguish our plant, supposing it to belong to Titcmophyllum, from

the Titcmopliylhim 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 be given until more satisfactory material,

susceptible of good illustration, is at hand. The specimens from Missomi
are entirely carbonized and strongly compressed.

Localities.-^l^orth 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. S. Nat. Mus., 6168. A
smaller fragment, possibly of the same nature, comes from Gilkerson's

Ford, U. S. Nat. Mus., 6169.

conifer./e.

taxace^:p
DICRANOPHTLLUM Grand 'Eury, 1873.

Coraptes Eeiidus Acad. Sci., vol. Ixx, p. 1021.

The genus Dicranophyllum, as founded by Grand 'Eurj'-, contains certain

arborescent conifers with spirally arranged, long, narrow, dichotomous, coria-

ceous, rigid, acute, parallel-veined leaves with decurrent contiguous cushion-

' Loc. oit., pi. Ixix, tig. 4 or fig. 13.
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like enlarged subrhomboidal, slightly oblique fleshy leaf bases. The aspect

of the branches is somewhat like TricJiopitys. 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 Lepidodenclron, 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 vascular bundle.

Dicrano2)hyllum should, perhaps, together with TricJiojntys, Ginkgophyllum,

Saport(Ba, and Wliittleseya be associated with the Salisburiece in the Giiik-

goales, to which, among living plants, it appears to be most closely related.

DlCRANOPHYLLUM? Sp.

PI. LXXIII, Fig. 1; PI. XLI, Fig. 10.

Among the specimens collected by Dr. Britts from Hobbs's coal mine

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 cm. 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 cm

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,

PI. XLI, Fig. 10, slightly rigid, though often forked but a short distance

'Fl. foss. basain liouiU. Commentry, pt. 2, p. 62S.

'Renault, Fl. foss. bassin houill. et perm. d'Aiitiiu et d'fipiuac, 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 are often strongly outward

ciu-ved. 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, Avhile

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

the fossil should be rather associated nearer the Algae. 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 bifurcation and apparent basal rigidity of the latter—in fact,

hi their habit and such superficial characters as are visible, these plant ft-ag-

meuts seem to represent badly macerated twigs of Dicrauophyllum. 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, such as tlie Thallophyta.

The specimen in hand is not the first representative of this genus to be

reported from this country, I), dichotomum and D. dimorpliimi having been

described by Professor Lesquereux from Cannelton, Pennsylvania.^

Of the few species of Bicranophylkmi yet described, D. gallicimi Gr. 'Ey.

and I), tripartitum Gr. 'Ey. are nearest to the form in hand. Our specimens

should be compared with the illustrations of the former species given by

Grrand '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 nearer the base, are less rigid, while the lower

' Coal Florii, vol. ii, p. 553, pi. Ixxxvii (bound in text), figs. 9, 9a, p. 5.54: pi. Ixsxii, figs. 1-3.

= F1. Carb. Loire, 1877, p. 275, pi. xiv, figs. 8-10.

'Moiiogr. d. gen. Dicrauophyllum, 1888, p. 13, jil. i, figs. 2,3; pi. iii.

•Fl. foss. bassiu liouill. Commeutry, pt. 2, pp. 6, 26, pis. Ixx, Ixxi.

"Grand 'Eury : Geol. etpal. bassiu houill. Gard., p. 335, pi. vi, figs. 12, 13.

''Op. cit., pi. iii. 'Op. cit., pi. Ixx, fig. 7; pi. Ixxi, fig. 5.

MON XXXVII IS



274 FLORA OF LOWER COAL MEASURES OF MISSOUKL

portions of the leaf are wider. Wliile the fragments from Missouri appear

to re^jreseut a species different from any yet described, a specific designation

or description of them is postponed pending the discovery of additional

better-preser\-ed material.

Locality—Hobbs's coal mine, U. S. Nat. Mus., Xo. 6076.

PAL.F:0XYRIS Biouf^niart, 1S2S.

1828. Palwoxyris Broiiguiart, Auu. Sci. Nat., vol. xv, p. 450; Prodrome, p. 137.

1810. Carpolithes Morris, Trans. Geol. Soc. London, (2) vol. v, p. 189 (i)ars).

1852. ^akeobromeliK Ettiugshauseu, Abb d. k.-k. geol. Reiclisaust., vol. i, no. 3, p. 1.

18(i0. iSporlederia Stiehler, Brouieliaceeu d. Vorwelt, p. 5.

1872. Spirangium Schimiier, Traite, vol. ii, p. 511.

Paljeoxyeis appendiculata Lx.

1870. Palcvoxyris appendiculaia Lesijuereux, Rept. Geol. Snr\-. Illinois, vol. iv, i). 465,

pi. xxvii, fig. 11.

1888. Pakvoxyris appendiculata Lx., Renault and Zeiller, Fl. toss, bassin bouill. Oom-

mentry, pt. 1, p. 18, pi. xlii, figs. 6, 6a, Qh.

1879. Spirangimn appendiculatum Lesquereux, Coal Floi-a, Atlas, p. 1(5, pi. Ixxv, (ig. 12;

text, vol. ii (1880), p. 520.

1889. Spirangium appendiculatum Lx., Saporta, Paleout. franc., Veg. Juiass., vol. iv.

p. 46, pi. ccxxxi, fig. 3; pi. ccxxx, fig. 3.

Of this, the most common American species of Pakeoxi/ris, I have seen

but a single fragment from Missouri. This specimen shows the narrow,

sharp-keeled, equivalvate form characteristic of the species. The ^^alves,

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

this species Avith the Old World Pdceoxyris carbonaria Schimp. The two

forms are undoubtedh' very closely related, biit from an examination of

material representing tlie latter species from the vicinity of Dudley, Eng-

land, I am couA-inced that the American type is distinguished by the

narrower valves, and consequently smaller areolation 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 described which is liable to be mistaken for

the one in hand.
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Palmoxyris 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 si^ecies,

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 ths living Xyris, the generic appellation

Palceoxyris is clearly understood to have been applied exclusivel}' to this

type. It therefore has priority, and in its proper function as a generic

designation, not as a description, it should prevail.

Locality.—Gilkerson's Ford, Grand River, U. S. Nat. Mus., 6203.



DISCUSSION OF THE FLORA.

SPECIES REPORTED FROM THE LOWER COAL MEASURES OF MISSOURI,
BUT XOT INCLUDED IK THE FOREGOIXG ARRAKGEMEKT.

As was remarked in the introduction to this report, the descriptions and

discussions given herein reh^te onh' 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 ^lissouri ever published

bv Professor Lesquereux was collected by Dr. J. H. Britts, of Clinton,

JVIissouri, to whose enthusiastic and continued researches paleobotany owes

a o-reat debt, and this material is now either in the private collection of

the latter or in the national collections. The latter include 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, Penns.vlvania, through

whose generous patriotism and disinterested love of seieiace they were

transmitted as a part of the Lacoe collection to tlie L^nited States National

Museum.

Two lists of the fossil })lants from the Coal Measures of Missouri have

been publi.shed. 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 described or identified from Henry and Vernon counties up

t(i the date (1884) of the termination of the manuscript for the third volume.

I repeat in the following list the enumeration there given, the species

discussed or quoted as synonyms, etc., in the preceding pages being-

marked with an asterisk (*):

*Alethopteris amhigua *A. Serlii

*A. loncJiitica^ *Annularia longifoUa'

'Second Geological Survey of Pennsylvania, Report of Progress P, vol. iii, 1884, pp. 879, 880.

-Specimens referred to A. Serlii Brongn.

^A. siellata {Schloth.) Wood.

276
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*A. longifoUa var. anguntifoUn

*A. splienophyUaides

*Asterophyllites fasciculatus

*A. rigidiis'

*Calamites Suckowii

*C. Gistii

* Callipteridium memhranaceum

G. O'wenii

*G. SullivcMtii

* Gordaites communis
* C. diversifolius

* Gordaianthtis dichotomus

*G. gemmifer^

*Dictyopteris ohliqua '

*Eremopteris Missouriensis

*Lepidodendron Brittsi i

*L. cyclostigma*

*L. lanceolatum

*L. marginatum'''

*L. scutaUim

L. Sternbergii

*Lepidophloios dilatatus'^

*L. sigillarioides

'

Lepodophyllum minus

Lepidostrobus Goldenhergii "

*Lepidoxylon anomalum

'•'Mcgapliytum Goldenhergii

*Neuoptevis angustifoHa "

N. cordata

*i\'. dilutata

iV. fle.vuosa

*N. hirsnta^o

N. Loschii

*N'. Missouriensis

*N. rarinervis

Odontopteris suhcrimulata

0. heterophylla

*0. splieHojjteroides"

*l'ecopteris arhorescens

*P. Gliiitoni

*P. cristata^'^

*P. deniata

*P. erosa

*P. pennceformis '?

*P. restita

*Pinnularia capillacea "

*Pseudopecopteris acuta ^''

*P. irregularis '"

P. macilenta

*Pseudopecopteris nummularia '

*P. obtusiloba

P. Sillimanni

'Specimens referred to J. longifoUus (Stb.) Brongn.

^The specimens figured from Missouri under this name were used as types of C. oi-atus Lx. and
C. diclioiomus Lx.

•Tlio specimens from Clinton tlius recorded represent tlie Linopterls yUkeraonensia.

•Type of the genus Omphalophloioa.

''Specimens from Missouri referred to L. lanceolatum Lx.

^Missouri specimens changed to L. Van Ingeni n. .sp.

' Transferred to SujiUaria.

'Probably the species treated as L. princeps in this report.

^ Neuropteris Scheuchzeri var. angustifoHa (Brongn.) Lx.
'° Neuroptcris Scheuchzeri Hotfm.
" Mariopieris sphcnopteroidea (Lx.) Zeill.

'''Aloiojjteris JVinslovii n. sp., from the Missouri specimens.

'^A species concerning which there is much uncertainty in the American material. All the
specimens from the region of Missouri found by the writer under this name represent the Pecopteria

devlnia of Brongniart.
'* Badicites capillacea (L. and H. ) Pot.

'"Specimens from Missouri identified with this species are referable to Mariopteria xphenopieroides

(Lx.) Zeill.

'"The Missouri form is indistinguishable from that described as Paetidopecopteria oblusiluha

(Stb.) Lx.

" The secondary types of Sphenopteria mixta Schimp. were labeled by Lesquereux with tins name.
I have been unable to discover the species of Gutbier in any of tlie collections.
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*RhacophyUum adnascens^ * 8. filiculme''

*R. arhoresteens- * S. lonr/ifolium"

*B. filiciforme' *S. ohloiuj[folium^

B. fimhriatum *S. Schlotheimii'^''

*B. hamulosum *Sorocla(les ophioglossoides^^

*E. hirsutum * Sphenopteris Brittsii

*B. Ifictiu-a* . *S. chcerophylloides

*B. memhranaceum *S. Dtibuissonis^'^

*B. sipinosum *S.furcata^'

* SigiUaria fissa" *S. Gravenhorstii

S. Mcnardi *S. mixta

8. reniformis *S. spinosa'^'^

8. sculpta 8. splendens^'-'

8. spinulosa 8. tridactylites^*

* Sphenophyllum erosum'^

Certain of the above species may with a high degree of probabiHty be

refeiTed to other forms described in the preceding pages, thoiigh the names

have generally Ijeen omitted from the discussion for the reason that I have

not seen tlie specimens on v/hich the determinations were based. Such are

(1) the Lejndodendron Sternbergli, which, as seen in the collections identified

by Professor Lesquereux, was sometimes interpreted so broadly as to include

branches hardl}' distinguishable from L. lanceolatum, to which I am inclined

to believe the fragments from Missouri mny have belonged; (2) the Xejpi-

dostrobus Goldenhergii, which is no doubt the cone correlated in the fore-

going pages with Lepidostrohus princeps Lx.
; (3) Nearopderis cordata, which

is here, as in most other cases in our American literature, used for certain

' Mentioned in connection with Pecopteris dentata Brongn.

-Material from Jlissonri referred to Jphlebia cf. filiciformis and A. crisjm.

"Tlie earlier generie name Jphlebia Presl has priority, and is employed for this and other

sjiecies inolnded bj" Lesfxuoreux and Schimper in BharoplniUinn.

'Cf. A. Cermari Zeill.

''The specimens deterrainnd as SlpiUafia fissa lieloug to S. sit/illarioiden (Li'pidojihJoios sigillari-

oides Ls. ).

'''.S\ ciinei/oUnm (Stb.) Zeill.

"The examples fonnd under labels bearing '• S. filicidme Lx." are releralile to .S'. emargiiiatum

VJvong'u., or S. vnncifoUitm (Stb.) Zeill.

"The specimens from Missouri appear to represent the S. majiis of Bronu.

"The specimens labeled " S. ohlonr/ifoHum Germ." are included in a new species,,?. Lesctirianum.

'"The Missouri specimens and most other American material recorded as this species belong to

Splieiinphi/llum emargiiiatum Brongn.
" Sphenopteris ophioglosaoides (Lx. ).

'-The plant listed under this name is hereinbefore described as S. Van Ingenii n. sp.

'"All specimens in the collections from Missouri found labeled with this name are here referred

to Eremopteria missoiirieiisis Lx.

'"The examinatiou of the figured speciiueus from Missouri shows them to belong to the species

earlier described by Lesquereux as Sphenopteris plnuatifda.
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more lanceolate pinnules of N. Sclieuchzeri Hotfui.; (4) OdotUoj)teris lietero-

phylla^ which represents probably bnt heteroniorphous pinnules of the same

type of Neurojjtcris, and (p) Ithaco2iJiyUu)iiJii>iibriafuiii, a wholh' obscure and

equivocal species. Nowhere in the writings of Professor Lesqiiereux have I

found any other mention than that cited above of a Lexyidophylliiin [or

Lepidostrobus] minus. In Hanibach's list, referred to below, it is credited to

Lesquereux. It is not likely to be Schenk's L. minus,^ for I 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 importance as a species to merit any further

consideration.

If we accordingly exclude the somewhat doubtful records just passed

in re"\aew we shall have left, unaccounted for, species as follows:

CkdUpteridium. Oivenit Lx.
,

Ps. MJimunni (Broiign.) Lx.

Neuropteris flexuoga Stb. 8ifjillaria Menard il Broiign.

N. Loschii Bi'ongu. 8. sculpta Lx.

Odontopteris subcremdata Lx. S. sptnidosa Genu.
Pseudopecopteris macilenta (L. aud H.) Lx.

It is appropriate in this place to consider l^i-iefly a few points relating

to both the affinities and the geologic occurrence of these species.

Ccdlipteridmm Oiuenii is a species in g-eneral characteristic of the upper

part, or Sewanee group, of the Pottsville series; and I have not yet seen it

from the Lower Coal Measiu'es.

As generally differentiated in our American collections, Neuropteris

flextiosa 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. ovata, and should be so designated. Pseudopecopteyis macilenta, as

at present exemplified in our collections, includes two very distinct types,

one of which, from the higher coals, is similar to the species of Lindley

and Hutton, while the other, from the upper beds of the Pottsville series,

passes by transition into the form described as Pseudopecopteris decipiens Lx.

It is uncertain which of these two types is meant in the above list. Odon-

topteris subcremdata and Pseudopecopteris SiUimanni are both rare species,

and are closely identified with the Mammoth vein in the Southern Anthra-

cite field. Sigillaria Menardi, S. sculpta, and 8. spinulosa, the remaining

>In Richthofen's "China:" vol. iv, 1883, p. 219, pi. xlii, fig. 1.3.
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species, are, iu general, to be found onl)" in the higher coals of the anthra-

cite series. Thus, from a cursory glance at the stratigraphic range of the

species giA'en on the high authoritj^ of Professor Lesquereux iu the above

list, it appears that most of the plants of limited range are more or less

distinctly peculiar to the coals below the Freeport in the Ijituminous fields

of Pennsylvania or the Mammoth vein in the region of the Southern Anthra-

cite field iu the same State.

The second list of the fossil plants of the Carbonifei'ous of Missouri is

that embodied in Mr. G. Hambach's Preliminary Catalogue of the Fossils

Occurring in Missouri.^ In this enumeration we find, besides the species

listed by Lesquereux, a number of others, as follows:

Neuropteris tenidfoUa Brongn.,

Spheiiopteris cristata Stb.,

Lepidophyllum majus Brongu., and

Taonurus CoUetti Lx. from Henry County.

INetiropteris fimbriata Lx. and

Desmiopyhlhtm gracile Lx. from Jasper County.

LepUlodendron aculeatum Stb. from Yeiiiou County.

Trigonocarpus Daicesii L. and H. and

T. olivcvforniis 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 frona the standpoint of their affinities and

stratigraphic occurrence, we may note that Neuropteris temiifolia as a name

is somewhat ambiguous in this country, some of the material, even con-

tiguous fragments, included tliereunder being identical with other material

known as N. Loschii. The species, in an}'' 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. Neuropteris

fimhriata Lx. is not found until we reach some distance above the base of

the Coal Measures, and it passes up into the higher coals of the Northern

Anthracite field. Desmiophyllmn gracile is \evj close to Tmiiophyllum lati-

folium. Lepidodendron aculeatum Stb. should have a Avide range in the

upper part of the Lower Coal Measures, while Trigonocarx>us Batvesii, if

' Bull. Geol. Surv. Missouri, No. 1, 1890. See pp. 83-85.
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correctly identified, ma.j 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 are 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 an}' of the specimens

outside of Henry County came from, but we are also furnished no other

geographic localization than the bare name of tlie county in \vhich 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 in the Coal

Measures of Missouri, but which have not been seen in any of the collections

to which I have had access.

EVIDEJ^CE OF THE FOSSIL PLAjSTTS AS TO AGE AST) EQUITALE]SrCE
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 diff'erentiate

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 in this report. This accomplished,

we may proceed to the comparison, with special reference to the contempo-

raneities indicated by the vegetable remains, of the Lower Coal Measures

of Missouri (1) with sections 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 jjlants from the Lower

Coal Measures of Missouri and their occurrence in other regions I shall

exclude the few reported-' species of which I have not seen specimens,

limiting my discussion to the species examined by myself, and recording

only such disti'ibution of these species as is based on personal observations.

To obtain a comprehensive view of the plants treated in the foregoing

' Euuuierated in the preceding sections.
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pages, we mav suminarize them, somewhat uiisystematically, as follows, the

figures given representing the number of species' described:

Aloie 2. Cyclocladia aud Blacrostachya, 2.

Fungi, 2. Radicites, 2.

Eremopteris, 2. Spheiiophyllum, 5. _

Pseudopecopteiis, 3. Lepidodeudrou, 5.

Mariopteiis, 4. Lepidopliloios, 1.

Spbeuoptei-i.s, 19. Lepidostrolms, 3.

01ioocari)ia, 3. Lepidoxjliyllum and Lepidocystis, 2.

Pecopteris, 10. Omphalopliloios, 1

Spiropteris aud Brittsia, 2. Sigillaria, 4.

Aphlebia and Feru truuks, 12. Stigmaria, 2.

Aletbopterls and Tt^niopteris, 3. TaniiopliylUnn and Lepidoxylon, 2.

Callipteiidium, 5. Cordaites, 2.

iS^europteiis, 5. Cordaiauthus, 2.

Liuopteris and Odontopteris, 2. Uordaicarpon, 1.

Calamites, 3. Cardiocarpon, 1.

Asterophyllites, 2. Rliabdocarpos, 2.

Aunularia, 3. Titanophyllum? 1.

Calamostachys aud Volkiuanuia, 2. Dicrauopliyllnm ' 1.

GENERAL RANGE OF THE MISSOURI FLORA IN THE COAL MEASURES OF THE
UNITED STATES.

From the summary given above, it will be seen that nearly all the com-

mon genera of the Mesocarboniferous of the world are represented in tlie

flora of Missouri. Among the more important exceptions are the genera

Trigonocarpum,^ Bothrodendron, Loncltopteris, and the newer divisions of the

old genus Cordaites. The second genus, Bothrodendron, is very rare in this

country and has been supposed by many to be entirely wanting. There

are, however, numerous specimens of it in the recent collections made by

the Survey from the Kanawha series (Lower Coal Measures in the Europeaia

sense) of West Virginia. There is, moreover, little room for doubt that the

fossil described by Professor Lesquereux^ from "near the base of the Middle

Carboniferous Measures" near Alta, Ilhnois, as Cydostigma Kiltorkense

Haught., is a representative of the same genus, though the identity of the

fossil with the species found in the Old Red Sandstone of Ireland is most

improbable. The genus Loncliopteris has not yet, so far as I am aware,

been found in North America.

1 It is possible tliat the evnsbed fruits idi-utified as RluiMocarpos muWstriatm may, when found

better preserved, show the characters of Trigonocarpmn.

- Coal 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 Splienopteris and Peco-pteris, mwnj of them representing types generally

found at no little distance above the base of the Lower ProductiA-e Coal

Measures, or No. XIII of the system of denomination employed in the later

State geologic reports of Pennsylvania. In fact, the aggregate of species

is distinctly such as is only to be found in the Coal Measures proper. With

the exceptions of a very obscure fragment, doubtfully refera,ble to Sphenopteris

Hoeninghausii Brongn., and a sohtary specimenh-epresenting 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 varietalh^ different from any I have yet seen in the rich floras

gathered from the Pottsville series in the Appalachian province. Even the

exceptions just noted are represented by not more than three fragments in all.

A large proportion of the species in our flora appear to range through

a 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, Conosticlms, Cmilopterisf acantophora, and Excipulites GaUipteridis

are presumably little adapted for stratigraphic use on account of their nature

and mode of occurrence, though the last named has not, I beheve, been found

on any other host than Pseudopecopteris squamosa (Sphenopteris neuropteroides).

As representing the former category, or as species insufficiently defined in

general, or species whose distribution has not yet been properly studied in the

American collections, we may exclude from further consideration Sphenopteris

pinnatifida, Pecopteris dentata, the ApJdehice, Callipteridium SulUvantii, Neurop-

teris rarinervis, N. Scheuchseri, the Calamites, Asteropliyllites equisetiformis,

the AnmdaricB, Sphenophylhmi cimeifoliuvi, S. majus, Sigillaria tessellata, Stig-

maria verrucosa, Cordaites diversifolius, and Rliabdocarpos midtistriahis.

Before dismissing these, however, I should add that a close inspection

of many of the species of wide vertical range shows some ver}' interesting

chronologic modifications or phases, which, though they may be local, appear

' CalUpteridimn Owenii enumerated by Lesqnereus in the list of species from Henry County,

Missouri, should perhaps also be included, although I have not seen the specimens or specimen on

which the record is based.
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to be vertically liiuited and to promise in many cases as great aid, within cer-

tain conditions, as distinct 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,

yet 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 Viro-inia. 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 Neuropteris Scheuchzeri and the more delicate AsterophyUUes

eqiiisetiformis found in the Missouri material are as yet unknown in any of

the coals above the Kittanniug group of the bituminous series of Pennsyl-

vania or the E coal of the anthracite region.

So, too, the species which have not hitherto been found outside of the

Missouri terranes under consideration have but a subordinate coiTelative

value, based chiefly on analogies and inferences drawn from their relations

to other species. The species which, so far as I am aware, are, with refer-

ence to their American distribution, peculiar to the flora under discussion,

are given in the following list:

Hysterites (Jordaiti.s. Twniopteris missouriensin.

Eremopteris hilobata. Sphenoj^hylhimfasciculatum.

Sphenopteris Broadheadi. Cychvladia Brittsii.

S. misHOnriensis. Macrostachya longifolia.

8. Van Ingeni. Sphenopliyllum Lescurianum.

S. suspecta. Lepidodendron Brittsii.

IS. capitata. L. lanceolatmn.

S. ophioglossoides. L. scutatum.

S. hilobata. Lepidophloios Van Ingeni.

Oligocarpia missouriensis. Lepidophyllum missouriense {Lepi-

Pecopteris Jenneyi. dostrohus aud Lepidocy.stt.s mis-

P. Glintoni. souriensis).

P. mertensides. L- Jenneyi (Lepidostrobns Jennexji).

P. pseudovestitu. Omphalophloios cyclostigma.

Brittsia probleniatica. Lepidoxylon anomahm.

Apliiebia membranacea. SigiUaria ovata.

A. sithgoldenbergii. Cordaites communis.

GaUipteridium membranaceum. Gordaicarpus cerasiformis.

G. Jenneyi. Gardiocarpus Branneri.^

Neuropteris missouriensis. TitanophyUmn? Brittsii.

Dictyopteris gillcersonensis.

' This species is also found in the Coal Measures of Ai-kaiisas, though the report m which it is

described by Prof. H. L. Fairchild and myself for the State f,'eological survey is not yet publislied.
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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 sohdarity or their somewhat limited vertical range, be regarded as

compositely possessing a more direct and accurate chronologic significance.

In the following table is shown the summarized distribution of these

species in the bituminous fields of Ohio, Indiana, Illinois, and Pennsyl-

vania, and in the Northern Anthracite field, based on a personal examina-

tion of the collections that have formed the subjects of the principal 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 inspected it is seen that

they represent entirely distinct 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 distinctly 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 duration.

The distribution of the species in Rhode Island is omitted on account

of lack of information relating to both the geographic and the stratigraphic

sources of much of the material. It 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.

"See Reports of Progress, P, vol. iii, 1884; PP, 1880; and P i, vols, i-iii, 1889-90.
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Occurrence of Missouri species observed in other basi7is of the United States.

n „;,„,.ii Kittaimiug Darlington AutUracite^ M„^ ,^ •
.
coals, ludf-

i
coal, C°m- coals, Nortb-

fWB?- ,anaorOhio. , neltou, Pa. ern Held.

Ls.

Eremopieris misaoiiriensis Lx...

Pstudopecopleris ohIiisiJoha (Stb.

Ps. squamosa (Lx. )

Mariopteris sphenopUroidcs (Lx.) Zeill.

Sphenopierls pimiatijida ( Lx. )

SjjhcnojitfHs mixta Schimp

5. Lacoei 'Whi t(^

S. cliiiropliyUoklcs Brougn

Maht Jlr(

S. Brittsii Lx
S. iUinoiseiisis u. sp

S. canneltoneiiHs n. sp

5. subcreuulata Lx
Oligocarpia cf. G h Ihieri Goeiip

Aloioptefis TTinslorii u. sp

A. erosa Gnib

Pecopteris arhoresctns Brougn. ?

P. hemitelioides Brnugu

P. sijiiamosa Lx
P. CaudolUana Brongu

P. clintoni Lx
P. vestita Lx
Caulopteris oralis Lx. Mas

Aphlehia liamulusa (Lx)

A . sxnuosa (Lx)

Alethopteris amhigua Lx
A. Serlii Brongn

Callipteridiitm Mansfieldi Lx
C. inwquale Lx
C. Sttllivantii (Lx. ) Weiss

Neuropteris fasciculaia Lx
jff. dilatata (L. & H.) Schimp

Megaphyion Goldeniergii Weiss

Asterophylliies longifolius (Stb.) Brougn .

Calamostachgs ovalia Lx. f

SphenophyJUim emarginaimn Brougn

S. majus Broun

Volkmannia prmlonga Lx
Lepidodendron rimosum Stb -

.

i. clgpeatiim Lx
Lepidostrobua princeps Lx
Sigillaria camptotainia Wood
Stigmarla Evenii Lx
Taniophgllum lalifolium White ,

Cordaianlhus ovatiishx

C. dichoiomua hx
Rhahdocarpos Manafieldi Lx
PaUioxgris appendiciilala Lx

Total (48)

E

D
C, D,E, Fi

DE?

D &E
D
D

D & E
E
D
E

B, C, Df

Kans

G
G +
Kans
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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 which have a relatively restricted A'ertical range ha^-e also

been collected from near the horizon of coal B near Morris or Mazon Creek,

Illinois, or in the Kittanning coals of Ohio and Pennsylvania, and that the

plants from the Lower Coal Measures of Missouri, especially in Henr}-

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-half of them have been gathered

from the Kittanning (chiefl)' the Darlington and Middle Kittanning) of Ohio

and Pennsylvania, and (4) that nearly one-half are also present in the

collections from coals D and E (the "Marcy" and "Pittston" coals) in

the Northern Anthracite field.

If we take into account the stratigraphic occurrence of the species most

nearly related to those that are peculiar to the ]\Iissouri flora the projjortions

will not be materially changed. Thus Oligocmym alabamensis Lx., the

nearest American ally of 0. Missouriensis, is found in the upper beds of the

Pottsville series. The fern figured b}^ Lesquereux^ as Pecopteris abhreviutaf

Brongn., the Lepidodendron Wortheni Lx., and Lepidopliyllum ovatifoUitm,

which are correspondingly related to Sphenopteris opMoglossoides, Lepidoden-

dron Brittsii, and Lepidophijllum Jenmyi, respectively, are found at Mazon

Creek; Tmiiopliyllimi' deflexum Lx., Lepidophylliim Mcmsfiekli, and Lepido-

phloios dilatatus Lx., the relatives of'T. latifoliiim, Lepidophyllum Missouriense,

and Lepidophloios Van Ingeni, are typically from the Darlington coal at

Cannelton, while Pecopteris oreopteridia, P. pennceforniis (as seen in some

American collections), related to P. Jenneyi and P. pseudovestUa in the

Missouri flora, are abundant in the E and D coals, respectiveh', of the Lack-

awanna antln-acite 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 yet been discovered

below coal B of the northern bituminous fields.

If we assume, then, that the table fm-nishes a fair representation of the

average or mean vertical distribution of our flora, it becomes quite apparent

' Coal Flora, Atlas, p. 8, pi. slvi, figs. 4-6.
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that the flora from ^Missouri is 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 Kittanniiig- coal of western Pennsylvania. For,

witli the exception of the obscure fragment which may possibly belong to

S])lienopteris Hoeningliausii, the two specimens of a new species of Pseudo-

2)ecopteris, 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 jDlants from

the latter series in Avestern Pennsylvania, Ohio, the Virginias, Kentucky,

and Tennessee, are now imder examination. The flora of the uppermost

beds of this series in the anthracite regions in eastern Pennsyh-ania, is,

however, largely iinknown. It is certain that the exceedingl}' 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 ]\Iillstone 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 3Iorris coal, in the direction of the Kittanning horizons

of Ohio and Pennsylvania. Thiis, in e^ddence of a later age for our flora

we find a number of types of a generalh^ 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 testimonjr of these elements

into consideration, we can only conclude that, while the j^reponderant

identity of the vegetation under examination is found near the horizon of

the Morris coal in Illinois, it can not, as a whole, be of quite so early a

date. The intimate relations of the Missouri plants, especially of the later

tvpes unknown in the stage of the Morris coal, with those of the Darlington

coal point strongly to a stratigraphic position for the synchronous beds in
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the interval between the Morris, or supposed Clarion coal, and the' Upper

Kittanning. In other words, if we take Henry County, from which most

of our evidence, both 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,

yet 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 Anthi-acite 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 paleobotanic

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 E 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, but the flora as a whole is

of a similar 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 Henry County,

JMissouri, as more nearly contemporaneous with those in the roof of the D
or "Marcy" coal in the Northern Anthracite field, though they are possibly

as old as the C 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 between the

' See Coal Floraj vol. iii, p. 859.

MON XXXVII 19
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contemporaneous beds and the top of tlie Lower Carboniferous in the Wyo-
ming Valley, are represented by an imcoirformability in poi-tions of Missouri.

But very little is known of the plants of the Lower Coal Measures

south of the Kentuckv-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 Annularia splienophylloides or Neurop-

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 Coal Measures of Europe, as will in due time be shown.

TEMPORARY OBSTACLES TO ACCURACY IN CORRELATION.

Far more serious than all the natural limitations of fossil plants as a

means for geologic correlation in our American Carboniferous terranes is

the difficult}" resulting from the lack of standard paleobotanic sections for

comparison. B}- jjaleobotanic section is here meant a knowledge of tlie

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 neaniess 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

horizons in the same vicinity or region, but for the determination of time

equivalents in diiferent 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. S. Geol. Survey, No. 98, 1893, pp. 118-120. Tho conclusion that in these basins coals

were probably formed ue.ir the close of the time of No. XIII, or during the deposition of the Lower
Barren Measures, No. XIV, reached in the report on these basins, h.as, 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 Territorv.
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Since the report on these basins was written, comprehensive collections

have been made from the lowest coals (including- the Brook-sdlle and
Clarion) of the Bernice semi-anthracite basin, the bituminous fields of

northwestern Pennsylvania, and the lowest coals above the Potts-salle

series in the anthracite regions. But our knowledge of the floras of the

different stages above these or the Morris coal of Illinois, and below the

Upper Barren Measures (XVI) 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, lieen done from any horizon between the

Clarion coal in the lower part of the Lower Productive Coal Measures and
the Waynesburg coal, except at Cannelton, near the Upper Kittanning.

Not only are we ignorant of the floras of the .vai-ious 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 l)y mag-
nets toward the stages of Cannelton or Morris. It is paradoxical that these

two stages at Mazon Creek and Cannelton should have been 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 Kittanning and Waynesburg
coals.
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COMPARATIVE POSITION OF THE COALS.

Notwithstandino- 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 dowii soon after the Morris coaP in Illinois, though probably earlier

than the Upper Kittanning of western Pennsylvania, 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 Mesocarboniferous 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

Potomac River, but also the lower portion of the Lower Productive Coal

Measm-es, or "Alleghany series" (XIII), extending as far upward at least

as the Clarion coal, had been laid down on the Lower Carboniferous (Eocar-

boniferous) group b}^ 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 very 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

accmnulated subsequent to the Eocarboniferous uplift and but imperfectly

distributed and sorted when the subsidence of the coast brought about the

' Supposed by many, for stratigrapliic reasons, to be the equivalent of the Clarion coal of the

eastern bituminous fielfl, 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 below 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 su])jacent 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 been 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 encroachment of the

sea on the old coast in the region of Clinton. The paleobotanic criteria

indicate that the minimum time represented b}^ the unconformity between

the Jordan or Owen coal and the subjacent Eocarboniferous terrane is

measured by the period required for the deposition of the Potts^nlle and

the Clarion group of the Lower Productive Coal Measures, a series of rocks

reaching a thickness of over 1,200 feet in portions of the anthracite regions,

and exceeding 2,400 feet in southern West Virginia.

EELATIOjST of the MISSOURI FLORA TO THOSE OF EITROPEAN BASINS.

ZONE OF THE FLORA IN THE COAL MEASURES OF GREAT BRITAIN.

In the preceding pages it has been shown that the coals, resting in

places directly on the Lower Carboniferous terranes in Henry County, Mis-

souri, are probably of a rather later date than the plants of Mazon Creek

and the Mori-is coal in Illinois, and that they are very likely older than the

Upper Kittanning coal of Pennsylvania.

It is customary to consider the flora of Mazon Creek, the plants from

which are preponderantly identical with those from Missouri, as tj-^Dically

representative of the flora existing immediately at the beginning of Lower

Coal Measures time, there being but little difference between the plants

from Illinois and those of the bituminous Brookville and Clarion coals in

northwestern Pennsylvania, which are probably fully as old as those of the

Buck Mountain coal, long since made the boundary between the Potts^dlle

series and the Productive Coal Measures of the typical section in the South-

' Amer. Geol., toI. xir, 1894, pp. 380-388.

= Bull. Geol. Soc. Amer., vol. iii, 1892, pp. 109-121; Amer. Geol., vol. sv, pp. 81-89; Prelim. Kept.

on Coal, Geol. Surv. Missouri, 1891, p. 19.

= Amer. Geol., vol. sii, 1893, p. 100.
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ern Anthracite field. It will be interesting, therefore, in a brief comparison

of the Missouri flora with the floras of the European basins, to note the

positions of our species in several of the paleobotanically better known

Old World Carboniferous sections.

This task, so far as it relates to Great Britain, is made easy through

reference to a late publication in which Mr. Robert Kidston, the highest

British authority on the Paleozoic floras, has combined and tabulated the

results of his most valuable and interesting studies of the fossil floras of the

British Carboniferous rocks.^

In the following table is given (1) the vertical distribution by groups

of the species found iDoth in our Missouri flora and in Gfreat Britain, and

(2) the distiibution of a number of Old World species (parenthesized)

whose relations to our species are sufficiently intimate to lend an inferential

significance to their stratigraphic occiu'rence. But in drawing conclusions

of a chronologic nature, relatively little weight should be given to the dis-

tribution of the related species, whose evidence is subject to othei' and per-

haps more important elements of uncertainty than those of mere personal

opinion and interpretation of figures and descriptions.

Table showing distrihution in the Coal Measures of Great Britain of the plants of the

Lower Goal Measures of 2Ussouri or of certain closely related species.'^

'= iileasures.

Middle
Co.ll

Measures.

Upper
Coal

Measures.

Exdptdites Callijyteridis (Schimp.) Kidst

Pseiulopecoirieris obtvsiloba (Brongn.) Ls

Ps. squamosa (Ls.)

Mariojyteris cf. nervosa {21. nervosa (Brongn.) Zeill.)

M. 8phenox)ieroidee (Ls.) Zeill. (i/. acuta (Brongn.) Zeill.).

Mariopteris u. sp. (Sphenojjteris Jaequoii (Zeill.) Kidat.) ...

Sphenopteris mixta .Schimp

/S, Lacoei D. W. {S. rotundifolia Andrii)

S. Broadheadi D^W. {Symenotheca Dathei Fot.)

5. missouriensis J). W. (5. JVoodttiardii Kidst.)

S. pinnatifida (Lx.) (5. quadridaciylites Gntb.)

S. cristata (Brongn.) Presl

-S. suhcrenulata (Ls.) (Pecopterls crenulata Brongn. j

OUyocari>ia missouriensis D.W, (0. Brongniartii Stnv)

' oh tlie Various Divisions of British Carboniferous Rocks as determined by their Fossil Flora.

Address of the retiring vice-president. Proc. Roy. Phys. Soc. Edinb., vol. xii, 1894, pp. 183-257.

-Names of foreign related species, -whose distribution is given, are in parentheses immediately

following the names of the American species to vrhich they bear relation.
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Table showing distribution in the Goal Measures of Great Britain of the plants of the

Loicer Coal Measures of 2Iissoiiri or of certain closely related sj;ec(es—Continued.

Species.
Millstone I--f

grii.
iieasares.

Aloiopteris Jrinslovii D. W. {A. Steruhergii (Ett.) Pot.)

A. erosa Gutb - •

Pecopteria dentata Brougn

P. cf. arhoreecens (P. arborescens (Scbloth.) Brougn.)

P. hemitelioides Brougn. f (P. arborescens var. cyathea

(Brougn. ) Kidst. )

P. Jenneyi D. W. (P. oreopieridia (Schloth.) Brongn.)

P. Candolliana Brongn

P. squamosa Lx. (P. lamuriaiia Heer)

P. restita Lx. (P. viUosa Brongn.)

Aphlebia spinosa (Lx.)

A. crispa (Gutb.) Presl

A. fiUciformis (Gutb.) Sterz

A. subgoldettbergii D.W . (A. Goldenbergii Vfeiss)

Alethopteris amUgiialiS.. (J. aquilina (Schloth.) Goepp.)...

A. Serlii (Brongn. ) Goepp

CalUpteridium Mansfieldi Lx. {Alethopteris Grandini

(Brongn.) Goepp.)

C. inii-gHaZe Lx. {A. Dan-eiixii (Brongn.) Goepp. ?)

Odontopteris Bradlcyi Lx. (Od. Liiidleyana Stb.)

Neuropteris rarmervis Bunb

N. missouriensis Lx, {N. flexuosa Stb.)

N. fasciculata Lx. {N. macrophylla Brongn.?)

N. Scheuchzeri Hoft'm

y. dilaiata (L. & H.) Lx

Littopteris gilkersonensis D. W. (£. lliinsteH (Eichw.)

Brongn.)

Calamiies ramosus Artis

C Suokowii Brougn

C. Cistii Brongn -

AsteropihylUtes eqidsetiformis (Schloth. ) Brougu

A. longifoHus (Stb.) Brougn --

Calamostachys oralis Lx.f {Palwostackya pedunculata Will.),

Annularia stellata (Schloth.) Wood

A. sphenophylloides (Zenk.) Gutb •

A. ramosa Weiss {A.radiata (Brougn.) Stb.)

Cyelocladia Brittsii D. W. {Macrostachya infundibuliformis

(Broun) Schimp.)

Eadicites capillacea (L. & H. ) Pot

SpTienoi)hyUuvi cuneifoUum (Stb.) Zeill

5. emarginatiim Brongn

S. majus Broun

Middle
Coal

Measures,

Upper
Coal

Measures.

X?
X
X
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Table showing distrihutmi in the Coal Measures of Great Britain of the plants of the

Lower Goal Measures of Missouri or of certain closely related si^ecies—Coutinued.

Species.

S. Lescnrianum T>. AV. (S. ohJonf/ifoUnm {Getm.) Ung.)-

Lepidodendron BrUtsii Ls. (i. Worlheni Lx.) . .,

L. lanceolatum Lx

X. rimosiim Stb

L. 8C«tote?ii.Lx. (i. opMurus Brongn.)

Zepidostrohus 2'rinceps Lx. (Z. Geinitzii Schimp.)

Lepidophylhim Jeimeiji D. W. (L. iriangulare Zeill.) ...

L. Missourienae D. W. (X. majits Brongn. )

Slgillaria camptotwnia AVood

S.iesseUata (Steinh.) Brongn

S. ovata Sauv

Stigviaria verrucosa (Mart.) S. A. Mill

S. Evenii Lx

Cordaiies communis Lx. (C. lorassifolius (Stb.) Ung.?).

Cordaianthus ovatus Lx. (C. Volhmanni (Ett.) Zeill.)...

Blidbdocarpos multistriaius (Pre8l.)Lx

Palceoxyris appendicitlala Lx. (P. carionaria Schimp.) .

Millstone
grit

Lower
Coal

Measures.

Identical species

Related species .

.

Middle
Coal

Measures.

X?

Transi-
tion

series.

Upper
Coal

Measures.

A glance at the accompanying table shows tliat the greater portion of

our species are found in the Upper Coal Measures and the Middle Coal

Measures of Great Britain. Whether in this table of distribution the

related species are excluded or taken into consideration, we find nearly

equal proportions of the floras occurring in either of these two groups.

The number of species found in the LoAver Coal Measures is but about

one-half that in either of the above-mentioned groups, and is, moreoA^er,

composed largely of plants of wide A^ertical range, found in one or all of

the above groups. It is important to note that the percentage of species in

the Millstone grit of Great Britain, as Avell as in the PottsAalle series of the

United States, is A'ery small, being practically insignificant.

On the face of the numerical proportions it Avould seem that the Henry

County flora is so eA^enly diA'ided between the floras of both the Upper

and the Middle Coal Measures as to deserA'e consideration as intermediate

between them. The Sphenopteroid species, both identical and related, appear
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to bind our flora to the Middle Coal Measures. But the characteristic floras

of these British groups are more conspicuously marked by the important

additions which enrich the variety of plant life as we pass upward than b}"

the disappearance of the older forms, though the latter feature is clearly

indicated and of great service. The development of the Pecopteroid flora

appears to be confined in Great Britain almost exclusively to the Upper

Coal Measures. And it is largely to the proportion of identical or related

species of Pecopteris and the intimately connected Aplilebice that the approxi-

mate equality of the percentages in this table is due. It must, however, be

borne in mind that the Middle Coal Measures of England contain a number

of more recent species, such as Pecopteris polymorpha Brongn., P. Miltoni

Artis, and P. pteroides Brongn., which are of generally younger rank than

the flora from Missouri. Among the extensive material from the Radstock

coal field in the Lacoe collection the higher forms are in abundance, not-

withstanding the presence of very many species in common with those

from the trans-Mississippian region. On the other hand, the younger types,

such as Pecopteris Jenneyi, P. CanclolUana, P. hemiteUoicles% and P. cf. arho-

rescens, are very rare in our flora.

In view of the foregoing considerations it appears very evident that

the flora of Henry County is not older than that of the Middle Coal Meas-

ures of Great Britain. The presence in our flora, not onlj- of an equal

number of species, but also of a considerable number of younger types

identical with or closel)^ related to those of the Upper Coal Measures justi-

fies the belief that our flora is not much 3-ounger than the Upper Coal

Measures, and that, considering its almost equally close relation to that of

the Middle Coal Measures, it may safely be considered as intermediate

between the two, or as occupying approximately the position of the "tran-

sition beds,"^ with a very intimate connection with the flora of the Upper

Coal Measures, The plants of these beds are very imperfectly known, but

from the common facies of their flora as yet revealed I am at present dis-

posed to regard these terranes as not younger than the lower coals of

Henry County. The flora of the latter may even correspond in part to

that of the basal portion of the Upper Coal Measures in the British coal

fields.

'The "New Rock'' and the "Vohster Series" of the Bristol and Somerset coal held and the

"Lower Pennant" of the South Wales coal field.
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ZONE OF THE MISSOURI FLORA IN THE CARBONIFEROUS BASINS OF
CONTINENTAL EUROPE.

A comparison of the fossil plants from Henry County, Mazon Creek,

or Cannelton with the floras of the different stages of the Carboniferous in

the Old World coal fields reveals a series of paleontologic and chronologic

relations that are full of significance and interest to American students.

One need but glance at the monographs of the floras of the various

sti-atigraphic groups in the Carboniferous basins of western Europe to

recogTiize the strong similarity between the forms familiar in our American

Lower Coal Measures of the Northern States and those from the Valen-

ciennes or Franco-Belgian Basin, the Westphalian coal field in Grermany,

or the Schatzlar group in Bohemia.

The broadest, most general, and most valuable results of a compara-

tive study of these forms would be reached by a view of the identities,

affinities, and distribution, as well as the vertical range and seqiience, of

the plants of those European basins in which the Middle Carboniferous

is present combined with those of the xlmerican Lower Coal Measures.

But since such a study would be laborious on account of its extent, and

would encounter numerous difficulties in local stratigraphic correlations and

nomenclature, it would be much simpler to consider each basin separately,

regarding the succession of floras from the various levels as constituting

a single paleobotanic section of that basin.

Since, however, the series in the Valenciennes Basin is more limited

in vertical extent, and since its flora, exhaustively elaborated with special

reference to the stratigraphic problems, is more readily adapted to an epit-

omized comparison, it ma}^ be chosen as typically illustrating the general

continental position of the flora under consideration.

In his admirable monograph of the fossil flora of the Valenciennes

Basin,^ M. Zeiller divides the terranes on the basis of the floral characters

into three well-marked zones, viz: 1. The lower zone, or zone of Vicoigne,

represented at numerous points in the horizons of Annoeulin and Vicoigne,

Departments of Nord and Pas-de-Calais, and populated with Sphenopteris

'Etudes des gites min^raiix de la France. PubliiJes sous les auspices de M. le Miuistre des

travans publics par le Service do topographies souterraines. Bassin houiller de Vallencieunes.

Description de la tlore fossile, par K. Zeiller, Ingeuienr en chef des mines. Text, Paris, 1888,

pp. 1-731, 4-. Atlas, 1886, pp. i-vi, pi. i-xciv, 4-.
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Hoenmghausii, Mariopteris muricata, Pecopteris aspera, F. dentata, Alethopteris

lonchitica, Neuropteris Schlehani, Lepidodendron Veitheinm, Botlirodendron

pundatum, and Sigillaria elegans} This zone is presumably next above the

Millstone grit, 2. The middle zone, or zone of Anzin-Meurchin, is divisible

on paleobotanic lines into three horizons, of which the lower is character-

ized by the great abundance of Splienopteris {Pseudopecopteris) trifoliolaia,

Biplothmema {Splienopteris) fiircatum, Alethopteris Davreiixii, Sphemphyllum

mi/riopihyllum, and Sigillaria rugosa, as well as rarer specimens of Splienop-

teris (Pseudopecopteris) obtusiloha, Pecopteris abbreviata, Asteropliyllites equi-

setiformis, Sigillaria l(Bvigata, and Cordaites horassifoVms ; the middle horizon

by the continuation of Splienopteris Hoeninghausii, Alethopteris lonchitica,

Botlirodendron punctatum, and the rare appearance of Alethopteris valida,

A. Serlii, and Sigillaria camptotcenia, while the third horizon is marked by

the excessive rarity of the species typical of the lower zone, the absence

of the Stephanian species found in the upper zone, and the abundance of

Pecopteris abbreviata. 3. The third or upper zone, that of Bully-Grenay,

in the Franco-Belgian Basin, includes among its typical species the Splie-

nopteris {Pseudopecopteris) obtusiloba, S. neuropteroides, Pecopteris abbreviata,

Alethopteris Serlii, Neuropteris rarinervis, N. tenuifolia, Linopteris Suh-

Brongniartii (near to L. obliqua Bunb.), Asteroplujllites equisetiformis, Splie-

nophyllimi emarginatum, Sigillaria tessellata, S. camptotcenia, and Cordaites

borassifolius in abundance, and the first examples of the Stephanian types,

Alethopteris Grandini, Anmdaria spliemphylloides, A. stellata, Pecopteris crenu-

lata, and Linopteris Miinsteri, while the characteristic species of the lower

zone are entirely wanting.

The reader will already have recognized the names of the common

American species in this upper zone, which belongs to the upper portion of

the "Westphalian" group.' The Westphahan {HouUler Moyen) is succeeded

in. the stratigraphic column of Europe by the Stephanian, on which rest the

Autunian and other Permian subdivisions.

The relation of our flora to the European series is, however, somewhat

concisely represented by the accoiupanying condensed tabulation of the

' In this discussion no attention wiU be paid to tlie horizons or minor geologic subdivisions of

which the yarious species are characteristic or at which their distribution begins or ends. These

features, which have been Tvorlied out with brilliant results by M. Zeiller, are too detailed to warrant

consideration in an intercontinental comparison.

-It seems possible that the Valenciennes series may hardly extend to the top of the Westphalian.
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abridged distribution of (1) the identical and (2) the apparently closely

related (parenthesized) species in the Westphalian as represented in the

Valenciennes Basin:

Table slioioing distribution in the Valenciennes Basin
(
Westphalian) of species identical

with or probably closely related (parenthesized) to those from Missouri.

[X=pre3ent; C= common; Harare.]

Species.

Eremopteris misaouriensia Lx. (Diploilimema furcatiim (Brongn.) Stur)

Paendopeeopteris obtusiloba (Brongn.) Lx

Pa. aquamoaa (Lx.)

Mariopteris cf. nervosa (Brongn.) Zeill. {M. mtiricata (Schloth.) Zeill.)

M. S2>henopteroide8 ( Lx
.
) Zeill

Mariojiieris n. sp. {DipJothmema Jacquoii Zeill.)

Sphenopteris mixta Schimp

S. pinnaUfida (Lx.) (S. qtiadridaehjUies Gutb.)

S. cliarophylloides (Brongn.) Presl

S. criatata (Brongn.) Presl {S. Dourillei Zeill.)

S. canneltonenais D. \V. (Diploilimema Zeilleri Stur)

S. capUaia'D. W. {S. Folieri Zeill.)

S. opMoglossoides (hx.) (S. CrejMiii Zeill.)

S. suhcrenulata (Lx.) (Pecopteria crenulata Brongn.)

Oligocarpia missouriensia D. W. (0. Brongniartii Stur)

Aloiopteria Winalovii D. W. {A. Sternbergi (Ett. ) Pot. )

Fecopieria deniata Brongn

P. paeiidoveatiia D. W. (P. abbreviata Brongn. ?)

P. vestita Lx. (P. Follimanni Sauv.)

P. clMoni Lx. (P. Integra (Audrii) Schimp.)

Aplilebia crispa (Gutb.) Presl

Alethopteria Serlii (Brongn.) Goepp

CaUipteridium cf. Manafieldi Lx. (Alethopteria Grandini (Brongn.) Goepp.).

Neuropteris rarinervia Bunb

Jf. miaaoiirienais Lx. {N'. flexuosa Stb. )

X. Scheuchzeri Hoffm

Linopteris gilkeraoneiiaia D. W. (i. Miinsteri (Eichw.) Brongn.)

Catamites ramoaiis Artis

C. Suclcowii Brongn

C. Cistii Brongn

Aaterophyllites etjuisetiformia (Schloth.) Brongn

A. longifoliua (Stb.) Brongn

Calamostachys oralis Lx.? {Palwoatachya pcdunculata Will.)

Annulnria aphcnophylloidea (Zenk.). Gutb

d. atellata (Schloth.) Wood

Fadiciles capiUacea (L. & H.) Pot. (Finnnlaria columnaris (Artis) Zeill) ...
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Table showing distribution in the Valenciennes Basin {Westphalian), etc.—Continued.

Species. Upper

Sphenophyllum ciineifoUum (Stb.) Zeill

S. emarginaium Brongn

5. majus Bronu

Lepidodendron Britisii Ls. (L. Wortheni Ls.)

L. rimosum Stb

L. lanceolatum hs.. {L. lycopodioides Stb.?)

L. scutatum JjX, (L. ophiurus Hiongn.)

Lepidostrobus 2}rinceps Lx. {L. Gemteii Schiivip.)

Lepidophyllum Jenneyi D. W. (£. triangulare Zeill.) ..

Sigillaria camptotwnia Wood
S. tessellata (Steinh.) Brongn

S. orata Sauv

Stigmaria verrucosa (Martin) S. A. Mill

S. Evenii Lx
Cordaiies communis Lx. (C horassifoUus (Stb.) Ung.).

Cordaianthus ovatus Lx. (C. Volkmanni (Ett.) Zeill.) .

Identical species

Supposed related species

The comparative distribution of identical or closely related species

exhibited in tlie foregoing table is at once striking and instructive. A
glance at the columns shows that many among both identical and related

species are found in the middle zone. But the conspicuous and significant

fact is the occurrence of 24 or 25 of the 26 of the identical Missouri species

in the upper zone of the Franco-Belgian basin. If we take account of the

distribution of the related species, we find 21 of the 27 in the same zone.

Thus our flora has a very marked and preponderant affinity with the flora

of the zone of Bully-Grenay.

The evidence afforded by the distribution of the species needs only to

be supplemented by a review of the profuse and admirably executed figures

of the species from the upper zone given in Professor Zeiller's great memoir
to insure a conviction that in that upper zone of the Valenciennes coal field

we find terranes of the age of the lower coals in Henry County, Missouri.

In fact, assuming a uniform distribution for the plants, there can be little

doubt that the floras are nearly synchronous.
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But although the ideutieal species coincide so nearly exactly in their

occurrence in the upper zone, we may profitably inquire as to the relations

of the Missouri flora to that of higher beds not represented in this field, and

therefore not tabulated, or whether, while the main body of our flora is

most closely allied to the zone of Bully-Grenay, the flora as a whole is not

more closely bound to the succeeding floras or those of the lower zone.

The testimony of the related species recorded in the table, so far as it

concerns this inquir}-, would seem to indicate less strongly the similarity of

our flora to that of the upper zone, although nearly the same ratio prevails

in the distribution in the middle zone. As tending, however, to explain this,

it should be stated that in a few cases the species from the Valenciennes Basin,

tabulated for the comparison, are not really so intimately bound in their

specific details to the corresponding Missouri plants as are other Stephanian

species not occurring in the Valenciennes series. Thus Splienopteris Van

Ingeni is probably most closely related to Sphenopteris Matlieti from the Com-

mentry Basin (Stephanian), Pecopteris Jenneyi to P. densifolia or P. oreopteridia

of the same group, while Lepidostrohiis princeps is much nearer L. Goldenbergii

than to L. Geinitsii, used for comparison with the Valenciennes flora.

But besides the evidence of related species, Avhich is after all of very

subordinate weight, we have in the material from Henry County a number

of species of Stephanian identity or affinity. Among the former are Spihe-

nopteris cristata, 8. suhcremdata, Pecopteris hemitelioides ? , and P. Candolliana

and P. cf. arhorescens, while Splienopteris climropliyUoides is regarded as essen-

tially a Stephanian species. Still other types are more modern in their

characters or generic occurrence. Examples of these are possibly present

in Brittsia, which is perhaps related to the Stephanian genus Zygopteris, and

in the plants provisionall}^ referred to TitanophyUiim and Dicranojihyllum, both

genera of the Stephanian, or in CaUipteridiwn Sullivantii, perhaps most nearly

related to Odontopteris obtusa, Sphenophylluin Lescurianum, which seems to

belong to the later group represented by 8. angustifolium, etc. ; the Rhahdo-

carpus Mansfieldi, which is undoubtedly ver}^ closely allied to Pachytesta

insignis of the higher Measui-es, and perhaps the Tceniopteris missouriensis.

The presence of these later types in the flora of Henry County,^ as

' Of the 26 species represeuted in both the Missouri and Valenciennes floras, only 1, Lepidodendron

rimosum, is lacking in the upper (Bully-Grenay) zone. This species was found only in the lower

horizon of the middle zone of the Franco-Belgian Basin.
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well as the comparative absence of species characteristic of the middle

zone of the Valenciennes Basin, indicates for our flora a greater and more
significant affinity with that of the beds succeeding the zone of BuUy-
Grrenay than with tliose below it; and, if the Old World deposits which are

contemporaneous with the Henry County Coal Measures transgress either

boundary of the upper zone of the Valenciennes series, the transgression

or overlap is undoubtedly on the side of the beds succeeding the Valen-

ciennes series and perhaps infringing on the Stephanian. For my own
part, I am inclined to consider our flora as perhaps in a measure transi-

tional; and that, -^vhile it is probably contemporaneous with a portion at

least of the upper zone of the Valenciennes Basin, its marked affinities

with many of the types of the Stephanian, as presented in the basins of

Commentry or the Saar, make it far from impossible that it may repre-

sent a slight paleontologic transgression on the Stephanian ("Houiller

superieur").

The above conclusions as to the coutemporaneit}- of the Henry County
flora with the plants of the upper zone of the Westphalian ("Houiller

moyen") in the Franco-Belgian Basin are in striking harmony with the

conclusions drawn from our comparisons with the British Coal Measures-

For the study of the respective floras by Kidston^ and Zeiller- has shown
that the variations of the flora in the different stages of the British series

are ver}^ nearly parallel with those in the Valenciennes Basin, so that the

Lower Coal Measures of Great Britain are regarded as essentially contem-

poraneous with the lower (Vicoigne) zone of the Valenciennes Basin.

The Middle Coal Measures are correlated with the middle zone,^ while the

transition beds of the British series, the plants of which are less completely

known, are referred with little doubt to the zone of Bully-Grenav. Thus we
find that those portions of the Old World terranes in (1) the British Coal
Measures and (2) the Franco-Belgian Basin, which as the result of entirely

independent and distinct paleontologic comparisons I have been led to

regard as contemporaneous with our Missouri flora, have, in the course of

the paleobotanic studies of the Old World series, been correlated by the

'Foss. Fl. Eadstock Ser., 1887, p. 408.

-Bull. Soe. g(5ol. Fr., (3) vol. xxii, 1895, p. 494.

3 In the case of the Potteries coal field in North Staffordshire, the uppermost beds are regarded
by Zelller, from their paleophytologio characters, as extending a little above the middle zone.
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European paleobotanists. In the uniformity, consistency, and definition of

tlie correlative evidence the fossil plants here offer an example seldom

equaled iu any other class of paleontologic evidence.

If we compare the Missouri plants Avith the floras of the other Euro-

pean basins, we shall find the synchronologic evidence essentially the same.

Thus, in brief, just as our flora, while it is largely identical and probably

contemporaneous, in part at least, with the "Transition series" of Grreat

Britain and the zone of BuUy-Grrenay, in the Valenciennes Basin, seems to

transgress slightly on the Upper Coal IMeasures and the Stephanian, so we

find it in the basin of Saarbriick near the top of the Westphalian (Saar-

brvcker ScJdchten'), where in the Geislautern beds, which probably extend

higher than the to]D of the Valenciennes series, being in partial con'espond-

ence with the British Upper Coal Measures, a number of Stephanian

(Otkveiler Schichten) types make then- appearance.

In the basin of Zwickau, in Saxony, the treatise on the plants of which

by Greinitz is among the classics in paleobotanic literature, the closely

related and probably synchronous beds are toward the base of a continuous

series marked in passing upward by a mingling of Westphalian and Ste-

phanian forms, ^ Avhich give way to the predominance of the ordinary species

of the latter division.

In the basins of lower Silesia and Bohemia we shall find large repre-

sentations of our species in the Schatzlar and Radnitz groups. With the

flora of the '^ Scha^Iarer Schichten," the monographic elaboration of wliich

was unhappily interrupted by the death of Director Stur, there is a close

relation, especially between plants from the upper beds of that group and

those which form the subject of this report. Of the groups in central

Bohemia, the "Radnitzer Schichten" whose plants have received treatment

by Sternberg, Corda, Ettingshausen, and 0. Feistmantel, are of the greatest

present interest to us. The presence in this series, especially in the Swina

and Mostitz beds, of a large number of species either identical or closely

related to those from Missouri is at once apparent from an inspection of

Ettingshausen's plates or the memoirs of 0. Feistmantel,^ though the nomen-

clature in the former is largely different.

' See Sterzel : Paliiont. Char. A. Oberen Steink. u. Rothl., p. 70.

- Verst. d. Ijiihui, Koblen-Ablag., i-iii, 1874.
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GENERAL CONSIDERATIOXS.

General comparisons, such as those summarized in the preceding pages,

of the flora in hand from Missouri with the floras of the Mesocarboniferous

series in the principal basins of Europe show (1) so large a number of

identical species, (2) so great a proportion of related species, (3) so impor-

tant a predominance of the same floral elements, and (4) so close a general

parallelism in the appearance and disappearance of the types as shown m
their vertical distribution and occurrence in the upper beds of the- West-

phalian (Houiller Moyen, Saarhrucker SchicJden), that the conclusion that

the lower coals of Henry County, Missouri, were deposited near the close

of that period is not on any demonstrable grounds avoidable. The evi-

dence of uniformity in the climate prevailing over Europe, within the

Arctic Circle,^ in North America, Asia, and, to some extent at least, in the.

southern hemisphere, during early Carboniferous time, is too generally

recognized to require discussion as to the fact. The astonishingly large

proportion, not only of genera, but of species as well, found to be identical

in the Culm and Mesocarboniferous in all the basins of Europe, North

America, and China, and the comparative regularity in the sequence of the

floras in these basins, are so strongly marked as to leave little room for doubt

as to the extremely intimate connection of the floras living about the respec-

tive basins, or the existence of continental conditions necessary to then-

rapid, almost simultaneous and uniform, distribution. The extremely close

relationship, so well known to paleobotanists, between the respective floras

of the Culm, Millstone grit (Pottsville series), and basal portions of the

Lower Coal Measm-es in the fields df Europe and America necessitates the

assumption of wonderful facihties for plant distribution during Culm and

early Mesocarboniferous time, facihties which, with the aid of an even climate

and presumably relatively low topography, made possible the comparatively

regular distribution and sequential order of probably nineteen-twentieths

of the genera and an unknown proportion (perhaps over one-half between

North America and Europe) of the identical species. The degree of iden-

tity in the types is not less remarkable than the geographic range of

' The plants of Bear Island and Spitzbergen are shown by Nathorst not only to have inclnded

the common genera, but lar-elv identical species, while the individuals are as fully developed aud

robust as those found in the contemporaneous beds of southern Europe or the Tnited States. (See

Zur Paliiozoischen Flora d. Arkt. Zone, Stockholm, 1893.)

MON XXXVII 20
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individual species, and this in turn is much less impressive than the uni-

formity of the sequence and the parallelism of their appearance and

extinction during- this epoch, or the similarity of the elements which com-

posed each flora. The writer is disposed to believe that the conditions

favorable for plant distribution and the consequent comparatively homo-

geneous dispersion of the successive floras of the northern hemisphere

during the period extending' from the later Culm to near the middle of the

Mesocarboniferous have never been equaled since. That there was plant

migration can not for a moment be questioned. Yet the evidence of dis-

tribution, of A'ertical range, of characteristic associations, and of the suc-

cession of the floras bespeaks for the terrestrial plant species of that period

such geographic iiniformity of climate and such facility of intermigration,

probably over a minimum distance, as to justify us in regarding the aston-

ishingly similar associations of identical or closeh' related g-enera and

species which characterize each stage, zone, or group of the Culm and

Mesocarboniferous as essentially contemporaneous in all the basins of the

northern hemisphere.

Whether the Carboniferous flora was developed within the arctic zone

or some other region of the earth is hardly more than a subject for specu-

lation. Personally I am inclined to believe that many of the species or

genera of the Mesocarboniferous were, under similar local conditions,

evolved in different portions of the laud surface, whence they spread, with

a rapidity diflicult to conceive in the present day, over the greater part of

the northern continents. Such a mode of generation, at different points,

of the various elements comprising a given flora might be described as

polychthanous.

The suggestion ofl^ered at different times by several European paleo-

botauists^ that the flora of Mazon Creek, which is generally cited in America

as the familiar illustration of the plant life of the lower part of our Lower

Productive Coal Measures, really represents a stage much higher than the

lowest series above the Millstone grit of Europe seems to be fully corrobo-

rated by a comparative examination of the floras. Such an examination

will show, if we accept the synchronology of the respective floras, that the

plants of the Middle Kittanning, or of the E coal, fall within and are

apparently nearly contemporaneous with the Geistlautern beds or the upper-

' See Zeiller: Fl. foss. bassin houill. Valeucienaes, p. 195.
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most beds of the Westphalian, while the Pittsburg coal of the bituminous

basius^ aud the G coal of the Northern Anthracite field are clearly referable

to the Stephanian (Ottiveiler Schichten).

There is a strongly marked contrast between the known flora of the

lowest coals of Missouri, Illinois, Indiana, Ohio, and western Pennsylvania

and that of the Pottsville series, or Millstone grit, which lies in most cases

close beneath them, there being in fact relatively few species in common.

Tlie latter flora agrees in its later phases with the flora of the Millstone

grit of Europe.

The Lower Coal Measures of Great Britain and the zone of Vicoigne

in the Franco-Belgian Basin, with their intermingling of Millstone grit or

Culm species with the earliest of the Coal Measures types, appear, so far

as we know at present, to be unrepresented by any interval in the Lower

Productive Coal Measures in the bituminous regions mentioned above. It

is not improbable, however, that this interval is concentrated in some cases

in the deposition of the highly variable upper benches of the Pottsville series

in the Northern States, rather than that it is represented by a time break or

that there is homotaxis without contemporaneity in the floras. For in the

greatly expanded sections of the Lower Coal Measures in the Kanawha
region in West Virginia, which is in the same Appalachian trough aud was

throughout Mesocarboniferous time united with the northern areas by con-

tinuous shore lines, the characteristic forms of the lowest coals of the Lower

Productive Coal Measures of the States north of the Ohio and Potomac

rivers are not met until we arrive at a point several hundred feet above tlie

Pottsville series as hitherto limited. The floras of the Kanawha series,

extensive collections from which are now in my hands for examination,

will be found to show a lower zone of mingled types, corresponding very

closely to the Lower Coal Measures of Great Britain or the lower zone of

the Franco-Belgian Basin.

' The flora of the Freeport coals is so nearly unknown that its relations to the floras of any-

other stage outside of the anthracite series is still quite uncertain.
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PLATE I.

strip coal pit at Hobbs's liaDk,8 miles soiith of Clinton, Missouri, shoTvingbaBin-shapedbeddino

of coal and overlying plant-bearing shales. (From a photograph by Dr. W. P. Jenney.)
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PLATE II.

CONOSTICHUS Broadheadi Lx.

(Pages 12 and 13.)

Fig. 1. Basal ( 1) view of the type of the species, Coal Flora, Plate B, figures 1 and 2. The trira-

diate ctaraeter is not very distinctly shown in the photograph. No. 250, Lacoe collection,

U..S. Nat. Mus.

2. Lateral view of the same type. The side exposed is not that illustrated in the original figure.

3. Lateral view of No. 251,, Lacoe collection, U. S. Nat. Mus. Identified by Professor Lesquereux

4. Basal (?) view of the same example, showing profile of top and small concave point of sup

posed separation from its anchorage.

5. Apical (?) view of the same specimen, showing concave surface.

OONOSTICHUS PROLIFEE Lx.

(Page 13.)

Fig. 6. Side view of characteristic discoid extensions, concave above, convex below. U. S. Nat. Mus.,

p. 6035.
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PLATE III.

Hysterites Ooedaitis Grand 'Eury

with

OoRDAiTES Communis Lx.

(Pages 14 and 260.)

Fig. 1. Portion of a rock slab bearing fragments of several leaves of Cordaites communis Lx., between

the nerves of which are seen the small oblong pits, with raised borders, produced by the

fungus, Hysterites Cordaitis Gr. 'Ey.

la. Photographic enlargement of portion of Cordaites leaf, showing pits produced by the fungus.

U.S. Nat. Mus., 5418. x2.
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PLATE IV.

Ekemoptebis bilobata D. W.

(Page 19.)

The large liexuose axis of the I'eiu frond, with faintly ribbed central zone and broad border zones,

traverses vertically the center of the slab. Two pinnae are given off on the left and three on the right

of the axis or rhachis.

U. S. Nat. Mus., .5699.
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PLATE V.



PLATE V.

Eremopteris missouriensts Ls.

(Page 16.)

Fill. 1. Fragment with distant slender pinnules. U. S. Nat. Mus., 5670.

2. Segment showing small pinn:f and pinnules. U. S. Nat. Mus., 5681.

2a. Piuua of the same specimen enlarged x2. .

3. Fragment of segment with very large pinnules. U. S. Nat. Mus., 5659.

3a. Enlarged piunule of the same to show characteristic surface and dentitioa.

Eremopteris BILOBATA D. W.

(Page 19.)

Fig 4. Small pinna and pinnules. U. S. Nat. Mus., 5700.

5. Fragment of compound pinna. U. S. Nat. Mns., 6036.

5n. Enlarged pinnie of the same, showing epidermal striato-rugosity. x2.

6. Fragment with large pinnules. U. S. Nat. Mus., 5701.

6a. Enlarged detail of two pinnules from the same specimen. x2.
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PLATE VI.
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PLATE VI.

Eremopteris missoxtriensis Lx.

(PageXe.)

Fn;. 1. Sections of parallel pinnit, showing tlie form aud proportions of tlie ultimate piuuie and

pinnules. U. S. Nat. Mus., 56.57.

la. Enlarg-ed detail of pinnules from same slab. x2.
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PLATE VII.

PSEUDOPBCOPTERIS OBTUSILUBA (KrOUgll.) Lx.

(Page 24.)

Fig. 1. Fragment with very sraiill, deeply lobed pinnnles. U. S. Nat. Miis., 563.5.

2. Segment showing the ijolymorphoiis character of the inferior pinu:c and pinnules in the lower

portion of the frond. U. S. Nat. ilns., 5717.

3. Apical portions of the primary piuniu, showing flexuons rachis and rather lax pinna'. U. S.

Nat. JIus., 5718.

PSEUDOPECOPTEUI8 sp. UOV. I

(Page 29.)

Fig. i. Fragment showing compactly jilaced, thick, leathery pinnules, or pinna', terminating in spinous

prolougatiou of the rachis. U. S. Nat. Mus., 5667.

4(1. Enlarged detail. x2.

5. Apical portion of a compound pinna showing long, naked extension of tlie rachis. U. S.Nat,

Mus., 5618.

Mariopteuis sp.

(Page 34.)

Fig. 6. Fragment showing short triangular pinna' witli broad pinnules or lobes, the lamiua convex
between the nerves. U. S. Nat. Mus , 5666.

6a. Enlarged detail of pinnule. x2.
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PLATE VIII.

PSBUDOPECOPTERIS OBTUSILOBA (BrongU.) Lx.

(Page 24.)

Coiitiguons apical j)ortious of two bi- or quadripartite piun;u. U. S. Nat. Mus. 5627.
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PLATE IX.

Mariopteris sphenopteroides (Lx.) Zeill.

(Page ;il.)

Fig. 1. Portions of two sections of ;i primary pinna. The lower sijecimeii illustrates the heteromorphy

of the inferior pinn* and pinnules. U. S. Nat. Mus., 5709.

la. Enlarged detail of pinna showing heteromorphy and dentition. The teeth are generally

longer than is shown in the ligure, and the lamina of the pinnule is strongly convex

Ijctween the nerves. x2.

2. F"ragmeut from near the apes of one of the quadri-sections of the primary pinna. U. S. Nat.

Mus., 5710.

Mariopteris (sp. uov.).

(Page 33.)

Fio. 3. Fragment very closely related to M. inflata, an unpublished MS.S. species of Dr. Newberry,

from Ohio. Lacoe collection, U. S. Nat. Mus., -4438.

3a. Enlarged detail of pinna from the same specimen. x2.

Pseudopecopteris squamosa Ls. sp.

with

Excipulites Gallipteridis (Schimp.) Kidst.

(Pages 15 and 27.)

Fig. 4. Fragments of the Psendopecopteris sqmimoso, the pinnules of which are dotted by the fuugus,

ExcipulUes CaUiptericlis. No. 325 of the collection of Dr. J. H. Britts, Clinton, Missouri.

4a. Enlarged detail of pinnules of the same fern showing the fungus between the nerves. X2.
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PLATE X.

Mariopteeis sphenopteroides (Lx.) Zeill.

(Page 31.)

Fir;. 1. Portions of fiuadrisectioiis of primary pinnje, showing characteristic apices. U. S. Nat. Mus.
5708.

la. Enlarged detail of pinna of same specimeu. x2.
2. Terminal portions of primary pinniB. The convex lamina between the nerves is partially

abraded so as to reveal the more deeply impressed nervation in the photograph. U. S.,

Nat. Jlus., 5707.
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PLATE XI.

Sphenopteris Wardiana D. W.

(Page 39.)

Fig. 1. Small compact piniup. U. S.Nat. Mus., 5617.

In. Enlarged detail of portion of tlie same. x2.

2. Segment from one side of middle portion of a secondary ( ?) pinna. U. S. Nat. Mus., 5615.

2a. Enlarged detail from the same showing three ultimate pinn;T? with form of pinnules and nerva-

tion. x2.

Sphenopteris mixta Scliimp.

(Page 85.)

Fig. 3. Upper part of a primary pinna, showing compact pinnules near the top, and pinnatifid

pinnules, developing as tertiary pinna;, in the lower portion. U. S. Nat. Mus., 5712.
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PLATE XII.

Sphe>optekis mixta Scbiiup.

( Page 35.

)

Fig. 1. Fragmeut of .secondary piuna showiug form with compact pinuules and slender raoLi.s. The

;ipex of one of the tertiary pinme of this species is seen on the far right, a small fragmeut

of CalllptericUum SiiUivantii (Lx.) Weiss lying between. U. S. Nat, Mus., 5714.

la. Detail of pinnule of the same specimen, showing characteristic slightly crennlate margin.

X2.

2. Portion of a primary ( ?) pinna of the species. The specmieii, though somewhat dim, is

interesting as showing the delicacy of the slender graceful pinnae and the smaller ordi

nary pinnules. II. S. Nat. Mus., 5687.

Sphenopteris Lacoei D. W;

(Pag6 3><.)

Fig. 3. Pinuiu showing small ultimate pinuse or lobes. Original described in Bull. U. S. Geol. Survey,

No. 98, p. 56. U. S. Nat. Mus., 5802.

3a. Enlarged detail showing broadly rounded pinnules or lobes. x2.
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Sphbnoi^teris Broadhbadi D. W.

(Page 41.)

Fi(i. 1. Fragment from near the apex of a fertile piuiia. U. S. Kat. Mus., 5620.

la. Enlarged iletail of portion of the same to show the frnit dots (sori) on the ends of the lobes;

the sori, which are not well represented, appear to be referable to Hijmenollieca. x'2.

2. Largeraegnientlowerinthe frond of thesauiespecies; also fertile. U. S.Nat. Mus., 5619.

2a. One of the lateral pinna; enlarged to show the lobation and the position of the fruit. x2.

Sphenopteeis Van Ingbni D. W.

(Page 47.)

Fk;. 3. Penultimate and ultimate piuu;e. The very delicate, membranaceous quality of the lamina is

imperfectly indicated. Fragments of Aloiopfcris JVinslorii D. W. are seen at tlie top.

U.S.Nat. Mus., 5616.

3a. Enlarged detail from the former. x2.

Sphenopteeis mixta Schimp.

(Page 35.)

Fig. 4. Portions of several gracelul, curving, secondary (?) pinna?. U. S. Nat. Mus., 5713.

4a. Enlarged detail from same showing slightly crenulate lobes or pinnules. X2.

5. Fragment of lateral pinna- with pinnules or lobes connate to an unusual dearee.- U. S. Nat.

Mus., 5692.

5o. Enlarged detail from the same specimens. x2.
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PLATE XI Y.

Sphenopteris missouriensis D. W.

(Page 43.)

. 1. Segment allowing lateral pinnne in lower part of a primary (?) pinna. The broad rachis

indicates a large pinna of considerable length. U. S. Nat. JIus., 5663.

la. Enlarged detail of ultimate pinna of the same, to illustrate obtuse aud imperfect lobation.

X2.
2. Apical portions of lateral pinnfe of the same species. U. S. Nat. Mus., 5664.

2a. Enlarged detail of pinnules from the same. X2.

338



FERN5
: SPHEMOPTERIi





PLATE XV.

339



PLATE XV.

Sphenopteris Brittsii Lx.

(Page 53.)

Fig. 1. Fragment showing the long, slender, secondary ( ?) pinnije, in which the teeth of the pinnules

are less buried in the matrix than usual. U. S. Nat. Mns., .5626.

Irt. Enlarged pinnule from upper part of the same segment, showing punctations caused by

minute glands or the bases of hairs. x2.

16. Similar detail from the lower pinna in the same specimen. x2.

Sphenopteris canneltonensis D. W.

(Page 55.)

Fig. 2. Fragment showing the form of the pinnules and lobes, drawn natural size. U. S. Nat. Mus.,

5567.

Sphenopteris capitata D. W.

(Page 57.)

Fig. 3. Section showing the rather lax aspect of the pinn;e and pinnules. U. S. Nat. Mns., 5662.

3a. Enlarged detail of ultimate pinna showing very obtuse erect lobation of broad pinnules

marked by appressed short hairs, which are really much more numerous than the drawing

indicates. x2.
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PLATE XVI.

GORDAITES COMMUNIS Lx.

with

Sphenopteris Beittsii Lx.

(Pages 53 and 260.)

The large leaf of the Cordaite:!, on the left, is slightly above the average iu size; the base is

wanting. A basal fragment is shown in PI. XLVI, while another small medial portion is seen in PI.

XXVII. U.S. Nat. Mus., 5702.

The specimen of Sphenopteris Britisii, on the right, represents the ordinary aspect of the frag-

ments of that fern, though the photograph is obscure. U. S. Nat. Mus., 5706.

342















PLATE XVII.

343



PLATE XVII.

Sphenopteris British Ls.

(Page 53.)

The photograpli shows the ordinary aspect of portions of the fronds of this species, in which

the margins are usually curved backward, burying the tepth more or less completely in the matrix.

U.S. Nat. Mus., 5668.
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PLATE XVIII.

Sphenoptbbis Brittsii Lx.

(Page 53.)

Fig. 1. Fragment with spread pinnules. U. S. Nat. Mus., 5705.

2. Upper portion of young pinna on which the pinnules are the smallest found. This form is

perhaps identical with that listed from the same beds by Professor Lesquereux as Sphen-

opteris Gravenhorsiii Brongn. U. S. Nat. Mus., 6669.

2a. Enlarged detail of small pinna of same. x2.

Sphenopteris pinnatifida Lx. sp.

(Page 45.)

Fig. 3. A fragment with large pinnules of this species occupies the central and lowei portions of the

rock. Small fragments of Callipteridium memtranaceiim Lx. occur on the left center, while

pinnEe of Pecopierls veftita Lx. lie near the lateral borders. U. S. Nat. Mus., 5807.

4. Apical portion of pinna of Sphenojiteris pinnatifida with smaller pinnules. U. S. Nat. Mus.,

5803.

4a. Enlarged detail from the same, showing lobation of the pinnules. x2.
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PLATE XIX.

SPHENOPTERIS PINNATIFIDA Lx. Sp

(Page 45.)

Fig. 1. Photograph of the original specimen, a portion of which was illustrated in fig. 9, pi. Iv, of

the Coal Flora as SjilienoiHeris iridactijlites. The greater portion of the rock, to the left, is

covered by a fertile segment ; a sterile fragment is on the right. Lacoe collection, U. S.

Nat. Mus., 4304.

la. Enlarged detail from the sterile pinnre on the right in the same specimen. x4.

1ft. Similar enlargement of' reduced fertile pinnule to show sporangia. X4.

Sphenopterts cf. Graa'enhorstii Brongn.

(Page 50.

)

Fig. 2. Fragment of doubtful specific identity. U. S. Nat. Mus., 5720.

2a. Enlarged detail of pinna to show margins and nervation of pinnules. X2.

Sphenopterts Brittsii Lx.

(Page 53.)

Fig. 3. Pinnae showing rather strong, rugose, ventrally depressed rachises. U. S. Nat. Mus., 5703.

SPHENOPTERIS ILLINOISENSIS D. W.

(Page 58.)

Fig. 4. Terminal portion of pinna. XJ. S. Nat. Mus., 5697.

ia. Enlarged detail of pinnule of the same showing simple, very oblique lobation. x2.
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Oligocarpia missouriensis D. W.

(Page 66.)

Fig. 1. Portion of primary pinua shon'iug slender flexuoae rachis and graceful lateral piun.T. The
piuna3 in the upper portion are fertile, the sori being expressed as small rounded eleva-

tions on the ventral surface of the pinnules. U. S. Nat. Mus., 5694.

la. Enlarged detail showing sterile pinnules on same slab. X2.

2. Small sterile pinna-. U. S. Nat. Mus., 5619.

Sphenopteris (Grossotheca) ophioglossoides Lx. sp.

(Page 60.)

I'lG. 3. Portions of secondarj- sterile pinua'. U. S. Nat. Mus., 5698.

3n. Enlarged detail to show outline and nervation of pinnules. x2.

36. Pinnule of No. 5698 still further enlarged to show the nervation. The convex margin and
slightly depressed nervation are imperfectly indicated in Fig. 3. X 6.

4. Portion of the same frond as that seen in the left of Fig. 3. U. S. Nat. Mus., 5698.

Sphenopteris sitbcrentjlata Lx. sp.

(Page 64.)

Fig. 5. Piun:e showing pinnules of ordinary type. Collection of Dr. J. H. Britts, Clinton, Missouri.
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Oligocarpia missoueiensis D. "W.

(Page 66.)

Fig. 1. Fragment with slender fertile lateral pinnte supposed to be referable to this species. The

sori are impressed in the lamina and show on the upper surface of the pinnules as minute,

dome-shaped elevations. Lacoe collection, U. S. Nat. Mus., 4467.

la. Enlarged detail of pinnule of the same. X2.

2. Terminal yiortion of pinna of same character as that shown in Fig. 1. Lacoe collection, U. S.

Nat. Mus., 4468.

2a. Enlarged small pinna from the same specimen. X2.

3. Fragment of secondary pinna of 0. missouriensis, representing the form shown in PI. XX,

Figs. 1, 2. U. S. Nat. Mus., 5695.

4. Another specimen similar to that in Fig. 3, but smaller, the sori showing as dark spots on the

pinnules. U. S.Nat. Mus., 5696.
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PLATE XXI I.

Aloiopteris Winslovii D. W.

(Page 72.)

Fig. 1. Portions of three of the very long secondary pinnae bearing ultimate pinnae of the normal

form and size. U. S. Nat. Mus., 5609.

2. Sterile pinu;i3 of same species on right. Fragments of several fertile pinnse on the left.

U.S. Nat. Mus., 5610.

3. Fragments showing very large pinnules of the same species. U. S. Nat. Mus., 5613.
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Aloiopteris Wxnslovii D. W.

(Page 72.)

Fig. 1. Small ultimate pinnie, in whicli the pinnules are but partially separated, the nerves forking

once at a wide angle, more than halfway from the rachis to the margin. U. S. Nat. Mus.,

5721.

la. Enlarged detail of the same, showing dentition and nervation. x2.

2. Macerated pinnfe, revealing skeletonized nervation of the same species. It will be noted

that the nerves fork only above the middle. U. S. Nat. Mus., 5611.

3. Enlarged detail, showing pinnules and nervation of another specimen of the same species

U. S. Nat. Mus., 5612. x2.

4. Fragments of fertile pinuie of J. Winalovii. U. S. Nat. Mus., 5690.

5. Portions of fertile secondary (?) piume of the same species. The reduced fertile pinnules

are obscure, the margin obliterated by the projecting elongated sporangia. A fragment

of sterile pinna, with large pinnatifid pinnules is seen in the upper part. U. S. Nat. Mus.,

5689.

Aloiopteris erosa Gutb. sp.?

(Page 70.)

FiCt. 6. Ordinary pinme, below the average in size. U. S. Nat. Mus., 5614.

6rt. Enlarged detail from same, showing character of margin, and nerves forking below the mid-

dle at a not very wide angle. x2.
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Pecopteris dentata Brongn.

(Page 75.)

, 1. Pinnje witli pinnules of ordinary form and size. U. S. Nat. Mus., 5643.

la. Photographic enlargement of portion of tlie same. x2.

lb. Similar enlargement of same, showing lamina convex between the nerves. The photograph

is inverted in the plate. x2.

2. Fertile pinnie of the species, seen from the upper surface. U. S. Nat. Mus., 5739.

Aloioptebis eeosa Gutb. sp.?

70.)

Fig. 3A. Portion of secondary pinna with large pinnules. The specimen was identified as Pecopteris

erosa Gutb. by Professor Lesquereux. Lacoe collection, U. S. Nat. JIus., 23S6.

SAa. Enlarged detail from the same fragment, showing dentition and nerves forking below the

middle. x2.

AnnulARIA stellata (Sclilotli.) Wood.

(Page 159.)

Fig. 3B. Verticils with rather short leaves, on the left of Fig. 3. Lacoe collection, V. S. Nat. Mus.,

2386.

Sphenophyllum Lescurianum D. W.

(Page 182.)

Fig. 3C. Obscure specimen ; shows frequent branching. Lacoe collection, U. S. Nat. Mus., 2386.
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Pecopteeis dentata Brongn.

(Page 75.)

Parallel secondary ( ?) pinnie, the upper portions ol" which are sterile. U. S. Nat. Mus., 5655.
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Pbcopteeis testita Lx.

(Page 91.)

Fig. 1. Pinna Bhowiug strong puuctate rachis. U. S. Nat. Mus., 5808.
la. Detail of portion of same enlarged to show villosity and nervation. x2.

Pecopteris dentata Brongn.

(Page 75.)

Fig. 2. Small pinnaj in which the lohes and young-pinnules are unusually connate and obtuse. U. S
Nat. Mus., 5641.

3. Characteristic aspect of large pinna; with young pinna; and pinnatifid pinnules of this spe-
cies. U. S. Nat. Mus.. .5642.

3a. Enlarged detail of apes of one of the lateral pinna; of the same specimen. The aspect of the
lamina and border are not well shown. x2.

4. Enlarged detail of small pinna of U. S. Nat. Mus., 5621, shown in PI. XXVII. x2.
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PLATE XXVII.

Pecoptekis dentata Brongu.

(Page 75.)

Upper portion of a primary pinua, showing very large pinnules in the uppermost secondary

plnnfe, and ordinary and typical pinnules in tertiary pinnas a little above the middle of the specimen.

The lower portion of the segment is fertile, the margins of the pinnules being rolled backward a little

and buried in the matrix. U. S. Nat. Mus., 5621.

An enlarged detail of sterile pinnules of this specimen is given in PI. XXVI, Fig. 4.
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Pecopteris pseudovestita D. W.

(Page 85.)

Fig. 1. Typical lateral, secoadary (?)pinna3, with characteristic slightly obtuse ultimate pinna' of

this sxiecies. This specimen, formerly a part of Professor Lesquereux's private collection,

Tvas named by him as Pecopteris CUntoni Lx. Lacoe collection, U. S. Nat. JIus., 3174.

la. Enlarged detail of pinnule of the same. xL
2. Fragment with pinnae similar to those in Fig. 1. This also was determined by Professor

Les([uereux as F. CUntoni. Lacoe collection, U. S. Nat. Mus., 3179.

3. Enlarged detail of pinniB of No. 5648, partly shown in PI. XXIX. X2.
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Pecopteris psetjdotestita D. W.

(Page 85.

)

Portion of a slab 36 cm. in height covereti by parallel sections from the interior of large pinnse.

The large size of the rachises of the two segments shown in this plate indicate a great length,

perhaps more than 5 meters for the large pinnae, which evidently belonged to the same individual

tree fern. It is not, however, certain whether these large fragments of rachis proceeded directly

from the trunk or axis of the fern or whether, as their close parallelism suggests, they belong only to

lateral pinna= of giant fronds of the fern. A detailed enlargement of one of the ultimate pinnse of

this specimen is shown in PI. XXVIII, Fig. 3. U. S. Nat. Mns., 5648.

In the lower right-hand corner of the plate are seen several rather dim fragments of Pecopteris

din ton i Ls.
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Pecopteeis pseudovestita D. W.

(Page 85.)

. 1. Segment showing pinnatifid pinnules and young pinn* of tliis species. Small Aphlehiai are
present at the bases of the second lateral pinna from helow on the left, and of the fourth
on the right. U. S. Nat. Mus., 5725.

1(1. Enlarged detail of pinnatifid pinnules in upper portion of same. X2.
16. Detail of young pinna from left middle of Fig. 1. x2.
Ic. Enlarged detail of young pinna in lower right of the slab. The nervation is too close and

too much divided in the upper lobes. x2.
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Pecoptebis pseudovestita D. W.

(Page 85.)

s. 1. Portion of lateral pinna similar to those in PI. XXIX. This specimen is one of the originals

illustrated in pi. xxxi, tig. 2, of the Coal Flora as Jleihopteris ambigua Lx. Lacoe collec-

tion, U. S. Nat. Mus., 3093.

Irt. Pinnule from same specimen enlarged. X2.
2. Pinn;e of the same species, in which the sori are in the process of development on the under

surface of the pinnules and the lamina is slightly reduced. This example also was
labeled as Aleihopteris anibigna by Professor Lesquereux. Lacoe collection, U. S. Nat. Mus.,
3097.

2(1. Enlarged detail of pinnules of the same. x2.

3. Fertile pinna' supposed to be referable to the same species. U. S. Nat. Mus., 5809.

3o. Photographic enlargement of a portion of the same species. The oblong sporangia of Astero-

Iheca are dimly indicated. x2.
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Pecopteris psexjdovestita D. W.

(Page 85.)

Fig. 1. Portion of secondary ( ?) pinna, showing robust young pinnae of this species. U. S. Nat. Mus.,

5644.

2. Fragment showing form of lateral pinnae, and portion o' large rachis similar to those in

PI. XXIX. U. S. Nat. Mu-., 5645.
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Pecopteris vestita Lx.

(Page 91.)

Fig. 1. Pinna of ordinary form, tapering gradually toward tbe apes. U. S. Nat. Mus., 5685.

lo. Pinnules of same enlarged. The villo-sity of the surface is not shown in this or Figs. 2a and 5a.

X2.

2. Common form of pinnatifld pinua of this species. U. S. Nat. Mas., 5647.

2a. Enlarged detail from the same to show nervation. The villosity of the pinnules is not

represented. X2.

3. Young piume. U. S.Nat. Mus., .5683.

4. Apical portion of secondary (?) pinna. Characteristic slender tapering apex. U. S. Nat

Mus., 5646.

4a. Pinnules of tbe same enlarged to show the Tillosity. X2.

5. Portion of secondary (?) pinna, showing lateral pinnse with pinnules a little larger than those

figured in pi. xxxi of the Coal Flora. U. S. Nat. Mus., 5684.

5a. Detail of pinnules of 5684. The marginal crenulation is exaggerated. X2.

6. Pinna of same species, showing tapering form. U. S. Nat. Mus., 5688.

Pecopteris cf. arborescens Brongn.?

(Page 78.)

Fig. 7. Specimen with mostly simple nerves, doubtfully referred to the above species. U. S. Nat.

Mus., 5686.
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Pecopteris clintoni Lx.

(Page 94.)

Fig. 1. Pinnae of lax habit, showing irregularity in their large pinnules. U. S. Nat. Mus., 5606.

la. Details of pinnules in upper left of the large segment. x2.

lb. Detail of pinnule in middle right of same specimen. x2.
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Sphenopteris suspecta D. W.

(Page 51.)

Fig. 1. Fragment -witili large, rather lax, pinnules. U. S. Nat. Mus., .5650.

2. Portions of secondary ( ?) jiinuaj with more compact pinnules. U. S. Nat. Mus., 5652.

2a. Eularged detail of pinnules in the lower part of the same specimen. x2.

2b. Similar detail of jjinuule higher in position. x2.

3. Enlarged detail of small pinnules of another specimen, No. 5649, U. S.Nat. Mus., doubtfully

referred to the same species. X2.

PBCOPTERIS CLINTON! Lx.

(Page 94.

)

Fig. 4. Part of secondary ( f ) pinna showing lax habit of pinnules. U. S. Nat. Mus., 5605.

4a. Pinnule of the same enlarged, showing distant, thin nerves. X2.

Pecopteris iiemitelioides Brougn. ?

(Page 79.)

Fig. 5. Fertile pinnie provisionally referred to this species. U. S. Nat. Mus., 5594.

5a. Eularged detail of jiortiou of one pinnule to show the two rows of sori of the type of

Asterolheca, each consisting of four or five slender acute sporangia, inclined, in the com-

pressed specimen, toward the midrib of the pinnule. X4.

Sphenopteris sp.

(Page 66.)

Fig. 6. Fragment sluiwiug lax pinnules, slightly stalked, with undulate margins. U. S. Nat. Mus.,

5654.

6a. Enlarged detail of two jiiunules iu lower part of the same specimen. X2.
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Pecopteris Jenneyi D. W.

80.)

Fig. 1. Portions of two Interal pinnas from a part of whicb tlie organic residue has been removed.

U. S. Nat. Mus., 5598.

la. Single pinnule of the same (slightly enlarged).

16. Photographic enlargement of pinna of same specimen, showing very coarse nervation. x2.

2. Another example of the same species, in which the pinnules are proportionally longer.

U. S. Nat. Mus., 5599.

Pecopteris cf. arborescens Brougn. f

(Page 78.)

Fig. 3. Pinnie on the lower jtortion of which the sporangia are in the process of development. U. S.

Nat. Mus., 5596.



FERNS; PECOPTERI





PLATE XXXVII.

383



PLATE XXXVII.

Alethopteris Seklii (Brongn.) Goepp. var. missouriensis D. W.

(Page 117.)

Fig. 1. Young pinna witli small pinnules. U. S. Nat. Mus., 3594.

la. Enlarged detail of pinnules of the same. X2.

2. Pinna with fully developed pinnules. U. S. Nat. Mus., 3594a.

Alethopteris ambigua Lx.

(Page 113.)

Fig. 3. Young pinnas of this species. U. S. Nat. Mus., 5634.

3a. Detail showing young pinnules. X2.

i. Pinn* and pinnules showing the normal form and size. U. S. Nat. Mus., 3590. A pinnule of

the angustifoUa form of the Nenroptcris Scheuchzeri Hoffm. is seen on the left.

4o. Enlarged detail of pinnule of ^/e(/iOi)(em a»t%M(i. X2.
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GALLIPTBRIDIUM ilEMBRANACEUM Lx.

(Page 120.)

Fi(i. 1. Fragment from which the carbonaceous matter is largely removed. Its reference to this

species is tentative. U. S. Nat. Mus., 5810.

la. Enlarged detail of pinnule of same. x2.

2. Slender pinna showing slightly variable pinnules. U. S. Nat. Mus., 5625.

3. Fragment with large pinnules separate to the rachis. U. S. Nat. JIus., 5691.

3a. Enlarged detail of pinnules of the same. x2.

i. One of the types of the siiecies. Original of fig. 5, pi. xxvii, ]>. 177, of the Coal Flora.'

Lacoe collection. U. S. Nat. Mus., 3182,

4a. Fiunule from the upper portion of the same enlarged to show the nervation. The margin;il

gutter, slightly exaggerated in the drawing, is also present in the other specimens. x2.

.5. Apical segment determined as this species by Professor Lesquereiix. Lacoe collection, V. S.

Nat. Mus., 3187.

G. Apical fragment with young pinnte doubtfully referable to this species. It appears to

represent a peculiar form with very broad rachises and thin midribs. The example
]ihotographed is the only one yet found. Collection of Dr. J. H. Britts, Clinton, Missouri.

6a. Enlarged pinnules from the same. x2.
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Gallipteridium Sullivantii (Lx.) Weiss.

(Page 123.)

1. Portion of secondary ( ?) pinna with roljust lateral pinnie, tiie lower pinnules of wliich are

constricted in Neuropteroid form at the base. U. S. Nat. Mus., 5660.

la. Detail showing one of the hasally constricted lower pinnules. x2.

2. Ordinary aspect of a pinna of the species. U. S. Nat. Mns., 3589.

2a. Enlarged detail of an average pinnule, from the same. X2.

3. Apex of secondary ( ?) ]iinna. U. S. Nat. Mus., 5674.

CALLIPTEBIDIUM INyEQUALB Lx.

(Page 123.)

4. Fragment of pinna. U. S. Nat. Mus., 5603.

388



GEOLOGICAL

FERNS: CALLIPTERIDlUM,





PLATE XL.

389



PLATE XL.

Tjj:nioptbris? missouetbnsis D. W.

(Page 140.)

. 1. Fragmeut in whicL the pinnules are attached by the entire width of the liase. U. S. Nat. Mus.,

5557.

2. Upper portion of pinna with connate Alethopteroid pinnules. U. S. Xat. JIiis., 5.556.

3. Alethoptevoid phase from still higher in the pinna. U. S. Nat. Mus., 5560.

4. Aijex of the pinna, Alethopteroid, with stronglj' decurrent pinnules. U. S. Nat. Mus., 5558.

5. Fragment low in pinna, showing basally constricted pinnules attached to central zone of a

broadly bordered rachis. U. S. Nat. Mus., 5557a.

6. Fragments of pinnules. U. S. Nat. Mus., 5556a.

7. Portiiinof a very large pinnule. Specimen in the collection of Dr. J. H. Britts, Clinton. Missouri.
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Callipteridium SuLLiVANTii (Lx.) Weiss.

(Page 123.)

KiG. 1. Young pinna- developing in Odontopteroid form, constricted at base. U. S. Nat. Mus., 5479.

2. Apex of compound pinna, showing Neuropteroid constriction of large pinnules, before passing

into the pinnatifid stage. U. S. Nat. Mus., 5481.

3. Incomplete fragment, becoming subloliate. U. S. Nat. Mus., 5482.

Netiropteris MISSOURIENSIS Lx.

(Page 130.)

Fig. 4. PinniE showing characteristic forms of lateral and terminal pinnules. U. S. Nat. JIiis., 5631.

5. Example with smaller pinnules of the same species. U. S. Nat. Mus., 5472.

Neuropteris dilatata (L. and H.) Lx.

(Page 137.)

Fig. 6. Portion of No. 5672 (shown in PL XLII, Fig. 1), showing the nervation; natural size.

Enlarged detail of small area to show vascular strands in the lamina between the larger

nerve bundles. The number and distribution of the strands is greater than is represented.

They are somewhat irregular. x2.

6a.

LiNOPTERIS GILKERSONENSIS D. W.

(Page 139.)

Fig. 7. Slightly undersized pinnule, showing nervation. U. S. Nat. Mus., 5485.

8. Large pinnule showing linear form and peculiar meshing of the nerves. U. S. Nat. Mus., 5485.

Alethoptesis ambigua Lx.

(Page 113.)

Fig. 9. Fragment showing young pinna, with irregular pinnules. The specimen was identified by

Professor Lesquereux. Lacoe collection. U. S. Nat. Mus., 3590.

DiCRANOPHYLLTJM? Sp.

(Page 272.)

Fig. 10. Fragment from the macerated specimen photographed in PI. LXXIII, Fig. 1. It should per-

haps be regarded as an Alga. U. S. Nat. Mus., 6076.
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i^EUKOPTERIS DILATATA (L. and H.) Lx.

(Page 137.)

Fig. 1. Portion of relatively small pinnule. U. S. Nat. Mns., 5672.

la. Detail of portion of surface showing vascular bundles. Another detail of an area nearer the

base is shown as PI. XLI, Fig. 6a. X2.

Ojdontopteris ? BradLEVI Lx.

(Page 12.5.)

Fig. 2. Apical jKirtion of pinna, on right of which are seen pinnules representing O. BradUiji, while

on the left the lamina is for some distance entire as in 0. Worlheni Lx. The specimen is

perhaps only a heteromorphous pinna of the Nenropteris Sclieuchzeri Hoflfm. U. S. Nat.

Jlus., .5623.

2o. Eularged detail of portion of the same showing nervation and short fine hairs appressed on

tbe surface of the pinnules. U. S. Nat. Mus., 5623. X2.

:^fEUROPTEBIS SCHEUCHZERI Hoffm.

(Page 132.)

Fig. 3. Single pinnule, representing a small narrow form of the species, with relatively slender apex,

known as .y. anrjusUfolia. U. S. Nat. Mus., .5633.

3a. Portion of the same enlarged to show the asymmetrical auriculate aud pedicellate base, the

nervation, and the short slender hairs appressed on the surface. x2.

!N"EUROPTERIS MISSOtTRlENSIS Lx.

(Page 130.)

Fig. i. Typical small pinuiP. U. S. Nat. Mns., 5632.

ia. Enlarged detail of a pinnule of the same. X2.

Alethopteris Serlii (BrongD.) Goepp. var. missouriensis D. W.

(Page 118.)

Fig. 5. Characteristic aspect of pinna with large pinnules. U. S.Nat. Mus., 3591 B.

5n. Enlarged detail of pinnule. X2.
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Neuropteris dilata'I'A (L. and H.) Lx.

(Page 137.)

lucomplete, large, Cyclopteiid pinaule. Original of the description by Professor Lesquereux
undev the above name in Coal Flora, vol. i, p. 78. U. S. Nat. Mus., 6038.
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Sphenoptebis illinoisenis D. W.

(Page 158.)

Fig. 1. Ajiex of cumijound piuua. U. S. Nat. Mus.. 5661.

In. Detail of i)iunulo showing simple dentition. X2.

Neuropteeis dilatata (L. aud H.) Lx.

(Page 137.)

Fli;. 'J. Portion of a pinnule of more elongated form. The margin is .seen on the left only. U. S. Nat.

Mas., 5058.

Pecopteius aeboeescens BroDgu.'?

(Page 78.)

Fig. 3. Fragment, natural size, Lacoe collection. U. S. Nat. Mns., 4873.

3". Enlarged detail of pinnules of the same. xi.

Algoid axis?

Fig. 4. The figure shows the finely punctate surface of the impression on which no clear tiaees of

vascular bundles are seen. U. S. Nat. Mus., 5726.
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Aphlebia sp.

(Page 112.)

Fig. 1. Large axis, 3.5 cm. iu diameter, clothed by large, oblong, chafty or foliar scales. On the right

is seen au expanded Aphlebia comparable to A. Lactuca. U. S. Nat. JMiis., 5727.

Sphbnopteris sp.

Fig. 2. Fragment showing lax habit of decurrent pinme and lobes. U. S. Nat. Mus., 5815.

2a. Enlarged detail showing nervation of the same. x2.

jSTEUROPI'ERIS missouriensis Lx.

(Page 130.)

Fig. 3. Pinna showing very large pinnules of the species. U. S. Nat. Mus., 5630.

Lepidodendron scutatum Lx.

(Page 198.)

Fig. 4. Cortex of compressed branch showing leaf cushions and leaf scars. U. S.Nat. Mus., 6044.

Other examples of this species are illustrated in PI. LIV, Fig. 5, and PI. LV, Figs. 1, 2.
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.

Aphlebia Germari Zeill.

CORDAITES COMMUNIS Lx.

(Pages 106 aud 260.)

The photograpli shows the greater portion of a large from! of Aphlehia Germari Zeill. spread out

ou tlie slab. The spinous, villose aspect of the surface, especially uear the base, is imperfectly iudi-

cated. U. S. Nat. Mus., .'5546.

On the right lies a small leaf of Conlaites communis Lx. For further ilhistratiou of the latter

see PI. I.
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BEITTSIA PROBLEMATICA L), W.

(Page 98.)

Fig. 1. View of frond in wliioh the pinn:i; are rolled back on all sides, showing the broad central

rachis. Portions of the thalloid expansions are seen on the upper right. The photograph

is inverted. U. S. Nat. Mus., 5683.

2. Opposite side of the same sjiecimen, with inrolled pinnaj.

3. Expanded frond, from which the pinnules have been removed, showing the broad lobular

expansions of the fleshy or thalloid wing of the rachis. The light spots in the sinuses of

the lobes correspond to the attachment of the imbricated pinnules. The margins of the

lobes, though thinning, are hardly so uneven as the retouching indicates. U. S. Nat. JIus.,

5724.

4. Enlarged detail of one of the lobes or fleshy expansions of the rachis of a lateral pinna. The

vascular bundles are seen to diverge from the axis and pass to the sinus at the upper

angle of the lobe, where a distinct carbonaceous residue of the base of the pinnule usually

remains. The character of the surface of the lobe, which is destitute of vascular trace,

is also shown in the enlargement. X5.

5. Portions of two of the " pinnules" which are attached at the sinuses of the lobes. The detail

enlargement shows the nervation and a very small portion of the margin, including one

of the teeth. U. S.Nat. Mus., 5723. X5.

PEOOPTERIS Cf. ARBORESCENS BrOUgU. ?

(Page 78.)

Fig. 6. Fertile pinnie. U. S. Nat. Mus., 5595.

Aphlebia subgoldenbergii D. W.

(Page 110.)

Fig. 7. Fragment showing lateral divisions or pinn;e, with thin lobes or pinnules traversed by broad,

flat vascular bands. Lacoc collection, U. S. Nat. Mus., 9599.

7a. Portion of the same enlarged to show the form of the lobes. X2.
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Bbittsia problematica D. W.

(Page 98.)

Fig. 1. Froud showing flesliy expansions of the central axis (rachis) and pinnje. The thick, appar-

ently veinless, thalloid lobes of the latter are seen on the left. In the lower left fragments

of the pinnules overlying the fleshy bordered rachises are seen. U. S. Nat. Mus., 5723.

la. Enlarged detail of the lower left of the same specimen, showing jiortion of main axis and four

pinn;e with their fleshy expansions or thalloid lobes. The vascular system is also indi-

cated. Toward the margin portions of several of the pinnules expanding in a plane

above the rachis are seen, with their dentate margins. The individuality of the pinnules

is not clear in the figure. X2.

2. Photograph of portion of frond from which the rachial plane has been broken away, leaving

the imbricated pinnules in the matrix. (See 2a.) U. S. Nat. Mus., 5811.

2a. Enlarged photograph of the same. The remains of the double (parallel) rows of pinnules of

three pinnn; are seen, especially the two rows of one pinna on the right. x2.

2b. Detail of the same showing the broken remains of the two imbricated rows of pinnules or

scales of the pinna on the right of Fig. 2a. The basal portions of the pinnules which

narrow to the sinuses between the lobes of the rachis are broken away. The pinnules

are not so striated as the drawings la and 26 indicate. x2.

2c. Detail showing pinnules in left of Fig. 2. The thick nerves and several of the teeth of the

pinnules are seen, while the trend of the nerves toward the sinuses, and the vascular bands

of the rachis are indicated. The impressions on thi underlying fleshy rachis indicate a

considerable length for the basal portions of the pinnules. x2.

3. Small frond showing axis, pinnaj which are somewhat radiately disposed, and fleshy lobes of

the rachis, the borders of the lobes being overlain in places by fragments of the over-

lying compressed pinnules. U. S. Nat. Mus., 5722.
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Cyclocladia British D. W.

(Page 169.)

Fig. 1. Fragment of stem showing large excentric brancli cicatrices, and transversely elongated leaf

scars. Collection of Dr. J. H. Britts, Clinton, Missouri.

ASTEBOPHYLLITES LONGIFOLIUS (Stb.) BrOUgll.

(Pagel53.)

Fig. 2. Stem with spreading verticils. U. S. Nat. Mus., 5677.

3. Fragment with more nearly erect leaves. U. S. Nat. Mus., 5676.

4. Distinctly carinate leaves. U. S. Nat. Mus., 5673.

4a. Enlarged details showing cortex of stem and lineate, minutely carinate leaves from same
specimen. x2.
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Sphenophyllum (Asterophyllites!) pasciculatum Lx. sp.

(Page 183.)

Fig. 1. One of the specimens determined by Professor Lesquereus as JsterophyllHes fuscictdatus Lx.

Lacoe collection, U. S. Nat. Mus., 8296.

111. Photographic enlargement of the npper portion of the same, showing hifnrcate leaves. X2.

Ic. Detail of a portion of the same to show the nervation. x2.

2. Another specimen labeled as Asteropht/Uites fasciculatus by Professor Lesrjuereus. The bifur-

cate form of the leaves appears in the npper part, though it does not show well in the

photograph. Lacoe collection, U. S. Nat. Mns., 8295.

3. Branches of the same species. Most of the leaves are seen in profile, but several in the front

of the verticils in the upper part of the specimen show the forked form. U. S.Nat. Mus.,

5639.

4. Examples of small branoblcts. IT. S. Nat. Mns., 5637.

Sphenophyllum majus Bronu?

(Page 180.)

Fig. 5. Two verticils, showing form of leaves. U. S. Nat. Mns., 5679.

6A. Leaves on tlie upper part of the rock, showing margin. Lacoe collection, U. S. Nat. Mus.,

8711.

Sphenophyllum Lescurianum I). W.

(Page 182.)

Fig. 6B. Branches, showing verticils of peculiarly bidentate leaves. This example was labeled and

recorded by Professor Lesquereux as Sphenophyllum ohlonijifolhim Germ. Lacoe c(dlection,

U. S. Nat. Mns., 8711.

6ft. Enlarged detail of leaves. x2.

The entire rock is photographically enlarged in PI. LL
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Sphenophyllum majus Bronn?

(Page 180.)

Fig. a. Enlarged photograph of Fig. 6A, PI. L. x2.

Sphenophyllum Lescueianum D. W,

(Page 182.)

Fig. (i. Photographic enlargement of Ko. 8711, Lacoe collection, U. S. Nat. Mus., shown natural size in

Fig. 6, PI. L. The enlargement shows well the form and dentition of the leaves. x2.
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Lepidodbndron Brittsii Lx.

(Page 188.)

, 1. Slab covered with brauchlets and leafy twigs. The bifurcation of the branches is seen at

several points. U. S. Nat Mus., 5610.

2. Enlarged detail from lower right of the same slab, showing lower portions of leaves attached

to the bolsters. Xi.

3. Portions of the cortex of old trunks, showing the form of the bolsters or leaf cushions; the

crescentic leaf scars, convex upward, and the corrugation above and below the leaf scar.

U. S. Nat. Mus., 6039.

3a. Enlarged detail of bolster of the same. The limits of the leaf scar are hardly so clearly

defined in the specimen, nor are the appendages so distinct, though they appear to be

faintly visible. X2.
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Lepidodendbon British Lx.

(Page 188.)

Fig. 1. Branch with many narrow, tapering leaves. The latter are slightly reflexed. The outlines of
the slender, fusiform bolsters are faintly seen, the corrugation heino- visible U S Nat
Mus.,6040. • '

la. Enlarged detail, showing form and ornamentation of a bolster of the same. The appendages
are delineated too distinctly. x2.

Lepidodendbon lanceolatiim Lx.

(Page 192.)

Fig. 2. Forking branch, showing diamond-shaped bolsters. The latter are a little distant. Collection
of Dr. J. H. Britts, Clinton, Missouri.

2a. Enlarged detail of two bolsters of the same, showing the very slight altitude of the leaf scars,
which are distinctly directed upward, and the ligular trace just above the leaf scar!'
X2.
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Lepidodendron Brittsii Lx.

(Page 188.)

Fig. 1. Brancblet showing leaves attached. U. S. Nat. Mus., 6042.

la. Enlarged detail of same to show the bolsters and leaf attachments. x2.
2. Fragment from larger branch at the point of bifurcation. The leaf scars are faintly shown.

The specimen was determined by Professor Lesquereux. Lacoe collection, U. S ^at JIus
5488.

'

Lepidodendeon eimosum Stb. var. ketocokticatum D. W.

(Page 196.)

Fig. 3. Fragment of cortical impression in which the outer cortex appears to have been longitudi-
nally ruptured in elongated diamond-shaped breaks by tlie expanding inner cortex, sepa-
rating still further the already distant, linear, fusiform bolsters. U. S. Nat. Mus., 6043.

3a. Enlarged detail showing linear, elongated bolsters and the transversely rhomboidal leaf
scars. x2.

Si. Single bolster of the same still further enlarged to show the cortical ornamentation and the
cicatricules of the leaf scar. x6.

4. Fragmentary impression of cortex of old trunk in sandstone. The specimen, which was
labeled as this species by Professor Lesquereux, shows the distant, greatly elongated
bolsters and the complex wrinkling of the bark between the bolsters. Lacoe collection
U. S. Nat. JIus., 5280.

'

4o. Detail, natural size, from the same, to show the features of the leaf scars. .It is hardly
probable that the features of the actual outer surface of the scar are here presented.

Lepidodendeon scutatum Lx,

(Page 198.)

Fig. 5. Enlarged detail of No. 6044 photographed in PI. XLV, Fig. 4. It shows the character of the
leaf scars and the appendages. x2.
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Lepidodendbon scutatum Lx.

(Page 198.)

Fig. 1. Slab atrewu witli dichotomoua brauches of this species. The form of the bolster is obscurely

shown on the right. I'. S. Nat. iliis., 604.5.

2. Fragment from larger stem. U. S. Nat. Mus., 6046.

2a. Detail of bolsters and leaf scars of same. X2.
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Lepidophloios Van Ingeni D. W.

(Page 205.)

1. Portion of stem from which the epidermis has been removed. U. S. Nat. Mus., 6047.

2. Out! of the specimens described and figured by Professor Lesquereus (Coal Flora, vol. iii, p.

781, pi. cv, fig. 41 as Lepidophloios dilatatns Ls. Lacoe collection, U. S. Nat. Mus., 5944.

2a. Photographic enlargement of the sams, in different light, to show the aspect of the leaf

scars. X2.

26. Enlarged detail of exposed portion of bolster of No. 5944. X2.
3. Isolated and partially decorticated bolster showing portion of leaf scar and the pit above it

on the bolster. U. S. Nat. Mus., 6050.

4. Similar isolated bolster showing vertical wrinkles, due perhaps to flattening of the bolster.

U.S. Nat. Mus., 6048.

5. Bolster from which nearly all carbonaceous residue has been removed, showing the approxi-

mate profile of leaf scar and distinct "ligular pit." U. S. Nat. Mus., 6049.

6. Detached bolsters grouped on rock. U. S. Nat. Mus., 6051.

7. Very large bolster, partially decorticated. U. S. Nat. Mus., 6052.

8. Very large and strongly convex bolster in shale. It shows rounded lateral angles and base.

U. S. Nat. Mus., 6053.
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Lepidophloios Van Ingeni D. w.

(Page 205.)

Fig. 1. Portion of large slab described and partially figured by Professor Lesquereux in Coal Flora,

vol. iii, pi. cv., fig. 2, as Lepidophloios dilaiaiiis Lx. The rhomboidal profiles of the com-

pletely flattened bolsters are visible over the corticated portion, while in most cases the

leaf scar is seen. The Enoiria stage of the trunk is indicated in the lower left. Lacoe

collection, U. S. Nat. Mus., 5947.

In. Enlarged detail of bolster of same. x2.
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Lepidophloios Van Ingeni D. W. ?

(Page 205.)

Fig. 1. The large leaf fragments on the left half of the slab are probably referable to this species.
Small branchlets of Lepidodendron Brittsii Lx. appear on the right. U. S. Nat. Mus
6061.

Lbpidophtllum missouriense D. W.

(Page 216.)

Fig. 2. Lower part of bract, dilated at the point of union with the large sporangiophore. U. S. Nat.
Mus., 6062. A portion of an isolated bolster oC Le^yidophloios Van Ingeni lies to the left.

426



LYCOPODIALES: LEPI DOPH LOIOS AND LEPI DOPHY LLU M.





PLATE LIX.



PLATE LIX.

Lepidostrobus Jbnneyi D. W.

Lepidophyllum Jenneyi.

(Page 215. )

Fig. 1«. Upper part of cone, sbowing bracts along tbe profile, the interior mass being composed of

the long sporangiophores crushed with the spore cases {Sporocystis). U. S. Nat. Mus.,

6054.

16. Detached fully grown bract of the same species, illustrating the relatively long sporangiopbore.

2. Another bract {Lepidophylliim Jenneyi) showing dilation at base of blade. The membraneous

expansion of the sporangiophore is wanting. tJ. S. IS^at. Mus., 6056.

Lepidocystis Jenneyi D. W.

(Page 215.)

Fi(i. 3. Isolated and partially compressed spore case of Lepidostrohiis Jenneyi. V. S. Nat. Mus., 6055.

Asterophyllites equisetipormts (Scliloth.) Brougn.

(Page 151.)

Fig. Ic. Branch with unusually slender leaves, to the left of the Lepidostrobus on the slab.

Sphenophylltjm emabginatum Brongn.

(Page 177.)

Fig. If?. Fragments, with very small leaves, near the top and in the lower right of slab.

Pecoptebis testita Lx.

(Page 91.)

Fig. le. Fragment of pinna on the right.
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Lbpidostrobus missouriensis D. W.

Lepidophyllum missoueiense.

(Pages 216 and 217.)

Fig. 1. Slab, ou tte left of which is a fragment of a large cone of this species, while scattered bracts
lie on the right. Collection of Dr. .T. H. Britts, Clinton, Missouri.

2. Bract {Lepidoplujllnm missourieiise) of the same species, showing dilation of blade at junction
with sporangiophore, which is incomplete. U. S. Nat. Mus., 6066.

3. Bract of same species showing acuminate apex and large sporangiophore. U. S. Nat. Mus.,
6059.
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Ferruginous sandstone from Gilkerson's Ford, Grand River, Missouri. U. S. Nat. Mus., 5065.

Lepidophyllum missoitriense D. W.

(Page 216.)

Fig. la. Fragments scattered over slab. The sporangiophore and midrib are well shown in a

specimen in the upper middle of the plate.

Lepidocystis MISSOUBIENSIS D, W.

(Page 218.)

Fn;. 16. Spore cases of LtpidopTiyUum {Lepidostrobus) misaouriense. Most of them are longitudinally

ruptured and are spread out, the spores having been discharged.

2. Isolated empty sjiore case.

Lepidophloios Van Ingeni D. W.

(Page 205.

)

Fig. Ic. Detached and isolated bolsters.

Calliptebidium IN^QUALE Lx.

(Page 123.)

Fig. Id. Fragments of pinnje.

Cakdiocabpon Beanneei Faircli & D. W.

(Page 266.)

Fig. le. The normal form of the seed with its wing is shown in the example on the right.

LiNOPTEBIS GILKEBSONENSIS D. W.

(Page 139.)

Fig. If. Pinnule of ordinary size and form. It lies just below the specimen to which reference was

last made.

SiGILLAEIA CAMPTOT^NIA Wood?

(Page 230.)

Fig. 1//. Sigillarioid leaves, probably preferable to S. camptotwnia Wood, which is found associated in

the same stratum.
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Ferruginous sandstone from Giikerson's Ford, Grand River, Missouri. U. S. Nat. Mus., 5065.

(The back side of this slab is photographed in PI. LXI.)

Lepidophylltjm MISSOURIENSB D. W.

(Page 217.)

Fig. a. Several bracts scattered over slab. The iipper one on the right is the most slender example

yet seen. U. S. Nat. Mus., 6065.

LEPIDOCYSTIS MISSOURIENSIS D. W.

(Page 217.)

Fig. h. Collapsed spore cases. The specimen to the right of the center of the slab, and especially

that in the Tipper extreme left, are typical of the size and form of the ruptured and spread

spore cases oi Lepidosirohns missouriensis.

c. Spore cases compressed, but not ruptured.

Triletes OP Lepidostrobus missouriensis.

(Page 217.)

Fig. cl. Jlacrospores of the above species. On the left are seen the agglomerated spores as contained

iu two of the spore cases. The masses retain the size and form of the flattened spore

cases, though the latter have been removed.

e. Scattered and isolated macrospores of the same. The triradiate surface sculpture of these is

shown in the enlarged details from this specimen given in PI. LXIII, Figs. 3, 3a.

Lepidophloios Van Inc4ENI D. W.

(Page 205.)

Fig. /. Isolated bolsters.

Callipteridium in^quale Lx.

(Page 123.)

Fig. g. Fragments of pinna'.

Lepidostrobus princeps Lx.

(Page 212.)

Fig. h. Portion of rather small cone showing long sporaugiophores at the base and fragments of

bracts. The sporaugiophores are very oblique iu this example.

Sigillaria camptotjenia Wood?

(Page 230.)

Fig. j. Fragments of Sigillarioid leaves, presumably referable to the associated .species, Sigillaria

camptotwiiia. They may, however, represent a Leindodendron

.
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Lepxdostkobus peinceps Lx.

(Page 212.)

Fig. 1. Eragmeut of broken cone showing the very broad axis and the crowded sporangiophores on
either side. The blades of the bracts are broken away. U. S. Nat. Mus., 6066.

2. Portion of cone showing long bracts. IT. S. Nat. Mus., 6071.

Tkiletes of Lepidostrobus missouriensis D. W.

(Page 217.)

Fig. 3. Enlarged detail from Fig. d, PI. LXII. x2.
3a. Enlarged detail of isolated macrospores, PL LXII, Fig. e. x4.

T^ENIOPHYLLUM LATIFOLIUM D. W.

(Page 247.)

I'lG. i. Small axis, showing leaves on the right. U. S. Nat. Mus., 6070.

Lepidophloios Van Ingeni D. W.

(Page 205.

)

Fig. 5. Detached bolsters, slightly deformed. U. S.Nat. Mus., 6075.

Lepidophyllum Jenneyi D. W.

(Page 214.)

Fig. 6. Specimen showing acuminate ajiex. U. S. Nat. Mus., 6070.
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Lepidosteobus princeps Lx.

(Page 212.)

Fig. a. Segment of cone from which .a large portion of the bLides have been broken away. U. S. Nat.

JIus., 6057.

LePIDOCYSTIS MISSOURIENSIS D. W. ?

(Page 216.)

Fig. h. .Specimen very small for this species.

LiNOPTERIS GILKERSONENSIS D. W.

(Page 139.)

Fig. c. Pinnule, showing straight form of the spefies.

Xeuropteris Schetjchzeei Hoffm.

(Page 132.)

Fig. rf. Incomplete pinnule of the OHf/Hs^i/o/irt form.

Sigillarioid leaves.

(Page 230.)

Fig. e.. Very loug .Sigillarioid or Lepiclodeudroid leaves, probably referable to Sigillaria camptotcenia

Wood.
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Omphalophloios cyclostigma Ls. sp.

(Page 218.)

Fragment of impression of compressed trunk showing rhomboidal bolsters witliin which are
crushed or folded, rounded, prominences or bosses. U. S. Nat. Mus., 6024.
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Omphalophloios ctclostigma Lx. sp.

(Page 218.)

Fig. 1. Impression of olA stem in which the bosses are crushed, with iiifoliled cortex upon the holster
surface. This is one of the originals described by Professor Lesquereux as Lepidodendron
cyclosHgma. Lacoe collection, U. S. Nat. Mub., 5502.

la. Enlarged detail of bolster of the same, x 2.

2. Cortex from which the epidermis has partly been removed. The bosses, resembling Lepido-
deudroid leaf scars, are not so compressed as in the other cases. U. S. Nat. Mus., 6025.

2o. Detail of bolsters from No. 6025. X2.
3. Impression of young trunk, to which the epidermis has adhered. The form of the bolsters is

obscured by the prominent large bosses, in which may he seen the small raised oval bosses.
Collection of Dr. J. H. Britts, Clinton, Missouri.

3a. Detail of bolsters of the same. x2.
4. iToung stem, or branch, with rounded cortical depressions in the lower portion. The aspect

of the partially decorticated stem is also seen. The photograph is inverted on the plate.
U. S. Nat. Mus., 6027.

ia. Detail from the same.

5. Fragment of young branch from which the epidermis has been removed. U. S. Nat. Mus., 6028.
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Omphalophloios cyclostigma Lx. sp.

(Page 218.)

. 1. Portion of flattened and apparently forked trunk. The mold of the compressed branch has,
been removed from the upper left, leaving the impression of the back side of the branch.
The back side of the cast, or branch itself, is shown in Fig. 2. On the right and in the
lower part of Fig. 1 the outlines of the bolsters are discerned, -while the more or less flat-
tened and deformed bosses are seen throughout. In the left center the inner small oral
bosses, including the shallow oval pits, are visible. The prominent, transverse, broken
surface, taugent or slightly coniiivent with the lower end of the oval boss, is construed as
representative of the leaf Cicatrix. U. S. Nat. Mus., .5636.

la. Enlarged details of bolsters on the left of the same specimen, showing the oval boss with
central oval depression containing small mammilla. The transverse line of fracture,
supposed to represent the leaf scar, is not so well shown. x2.

2. Back side of portion of branch removed from the left of the trnnk shown in Fig. 1. The
opposite side of this fragment is shown in PI. LXVIII, Fig. 1. U. S. Nat. Mus., 6029.

2a. Detail from the same, showing supposed leaf scar. x2.
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Omphalophloios oyclostigma Ls. sp.

(Page 218.)

Fig. 1. Photographic enlargement of face of the portion of flattened branch removed from the upper
left of the large trunk shown in Fig. 1, PI. LXVII. The bolster outlines are more or less

distinctly seen, as well as the oval bosses and central depressions. As usual the promi-
nent, shallowly transversely triangular area, just beneath the oval boss, supposed to

represent the leaf scar, is more or less abraded. U. S. Nat. Mus., 6029. X2.
In. Enlarged details of bolsters in same specimen. x2.
2. Fragment from impression of crushed stem. U. S. Nat. Mus., 6030.
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PLATE LXIX.

SiGILLARIA CAMPTOT^NIA Wood.

(Page 230.)

Part (if a slab, iu the lower part of which is a portion of a flattened trunk. The impressLou of

the back side of the trunk is continued to the top of the slab. Between the subepidermal casts of

the leaf scars are seen the diagonal systems of cross-striation of the cortex characteristic of the

Suhsiffillariw. V. S. Xat. Mus., 6057.
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PLATE LXX.
SiGILLARIA CAMPTOT^NIA Wood.

(Page 230.)

Fk;. 1. Fragment from young stem, partially deprived of tke epidermis. U. S. Nat. Mus., 606.3.

3. Another stem in which both the leaf scars and the diagonal cross-striation, usually less clearly

seen when the epidermis is preserved, are shoTvn. U. S. Nat. Mus., 6064.

3a. Enlarged detail showing leaf scars, supr.-i- and subjaceut shields, and cortical aspect ; from the
same specimen. x2.

36. Enlarged detail of leaf scar and environment; from same. x4.
4. Surface of fragment of old trunt, from which the epidermis is partly removed. It shows the

casts of the narrow, short bolsters. U. S. Nat. Mus., 60.52.

4a. Partially decorticated bolster of the same. X2.
4/j. Bolster of same, without epidermis and leaf cicatrix. x2.

Stigmabioid impression.

(Page 246.)

Fig. 5. Impression, apparently Stigmariau in nature, with deep diagonal cross wrinkling, perhaps
referable to Sigillaria camptotatiiia Wood. U. S. Nat. Mus., 6067.

SiGILLARIA SIGILLARIOIDES Lx. Sp.

(Page 230.)

Fig. 2. Portion of flattened .stem. The fragment photographed is the "reverse" of the original

type, described and illustrated (Coal Flora, p. 425, jil. Isviii, figs. 8, 8a) as Lepidopldoios

siflUIarioides Lx. Lacoe collection, U. S. Nat. Mus., 6650.
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PLATE LXXI.
T^NIOPHYLLtT3I LATIFOLIUM D. W.

(Page 247. J

Fig. 1. Slab covered by broad parallel leaves. Tlie thin carbonaceous scale is removed from portions

of the surface, showing' faintly the position of the loose tlesuose vascular band traversing
each leaf. Small leaves are emitted, distantly, from the large ones, the point of union
giving a somewhat Stigmarioid impression. Such an impression is seen about 2.5 cm.
below the upper end of the broad leaf in the upper center of the rock. U. S. Nat. Mus.,

6068.

la. Detail of same showing faint lineatiou of the leaf.

lb. Fragment of leaf showing position of two branches.

Ic. Detail of the attachment of a small leaf near the top of and on the back side of the large leaf

in the upper center as expressed through the leaf. It also shows the lineation of the
leaf. xi.
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PLATE LXXII.

GORDAIANTHUS OVATUS Lx.

(Page 262.)

Fig. 1. Fragment witli very small gemmuies. U. S.Nat. Mus., 6073.

la. Detail of gemmules and spine from same. X2.

2. Portion of .spike -witli large gemmules. This specimen -n-as identideii nnder the above name
by Professor Lesquereux. With it are fragments of a Cordaites, probably C. comiiiunh Lx..

and of a macerated Pecoplcris pseucIoi'estHa. Lacoe collection, U. S. Xat. Mus., 9202.

2a. Enlarged detail of gemmule on upper left of the fragment of Cordaianthiia ovatus. x2.

Cardiocarpon Branneri Faircb. & D. W.

(Page 266.)

Fio. 3. Specimen showing nucleus and Tving. The basal dilation is esceiitionally narrovr in this

example. U. S. Nat. Mus., 6065.

Lepidodendron scutatum Lx.

(Page 198.)

Fig. 1. Brauchlets showing characteristic a*"titude of the leaves. U. S. Nat. Mus., 6074.
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PLATE LXXIII.



PLATE LXXIII.

DiCEANOPHYLLUM? Sp.

(Page 272.)

Fig. 1. Photograph 8ho^yi^g aspect of a specimen doubtfully referred to the above genus, but whichmay be Algoid in its nature. The fossil is somewhat macerated. A detail from the same
IS given in PI. XLI, Fig. 10. U. S. Nat. Mus., 6076.

Lepidocystis missouriensis D. W.

(Page 216.)

Fig. 2. Partially compressed spore case in sandstone.

Sphenophyllum majus Brouu.

(Page 180.)

Fig. 3. Verticils showing nervation of the leaves. U. S. Nat. Mas., 5680,
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INDEX.

[Names in italic are synonyr

jV.

AcetabnlariEB

Age of Missouri flora 292

Alethopteris Sternberg 74, 00, 1 13- 1 iO, 129, 14 1, 143

Alethopteris ambigua Lx 85, 88, 101, 115, 280, 295

Alethopteris arabigua Lx It J- 110
PI. XXVII, figs. 3, 4 1 PI. XLI, fig. 9

Alethopteris aquilina (Schloth.) Goepp 28,116,295

Alethopteris erenulata (Brougn.) G oepp 04

Alethopteris Davreuxii (Brougn.) Goepp 295,299

Alethopteris discrepaus Daws 142

Alethopteris erom (Giitb.) Gein 70

Alethopteris Gibsoni Lx 116

Alethopteris Grandini (Brongn.) Goepp 205,299,300

Alethopteris Hannonica Sauv 117

Alethopteris hymenophylloides Lx 58, 59

Alethopteris ingens Daws 142

Alethopteris lonchitica (Scblotb.) Brongn 117, 119, 299

Alethopteris macrophylla Newb 141

Alethopteris magna Gr.'Ey 143

Alethopteris maxim aAndr 141, 142

Alethopteris nervosa (Brongn.) Goepp 30, 31

Alethopteris Serlii (Brongn.) Goepp 116,

Ilr-118,123, 276, 286, 295. 299, 300

PI. XXXVII, fig. 1

Alethopteris Serlii var. niissouriensis D. W 118-120
PI. XXXVII, flg. 2 ; PI. XLII, fig. 5

Alethopteris Sternbergii (Goepp.) Ett 117, 118, 119

Alethopteris Sullivantii'L^L.) Schimp 123

Alethopteris valida Koul 299

Algae. 11-13
Alleghany series, place of Missouri flora in 292

Aloiopteris Potonifi 70-74
Aloiopteris erosa (Gutb.) D. W 70-71, 286, 295

PI. XXIII, flg. 6; PI. XXIV, flg. 3a

Aloiopteris Sternbergii (Ett.) Pot 295, 300

Aloiopteris Winslovii D. W 71, 277, 286. 295, 300

Aloiopteris (Corynepteris ?) Winslovii D.W 73-74
PI. XXII, flgS. 1-3

i
PI. XXIII, figs. 1-5

Androstaohys Grand'Eury 138

Androstachys cebennensis Gr.'Ey 138

Androstacbys frondosus Gr.'Ey 100

Angiopteris Hoflman 142

Animalia 374,375-
Aunularia Sternberg 157-1 05
Annularia angusti/olia Hamb 162, 163

Annularia brevi/oiia Brongn 163

Annularia calamitoides Schimp 152

Annularia elegans Gr.'Ey 163

Annularia fertilis Sternb 159

Anriulatia galioides Daws 165

Annularia Geinitzii Stiir 161

ce type are niuiibers of pages on wliich detailed descriptions api)ear.]

Page. Page.

11.12 Aunularia inflata Lx 162

292
I

Annularia longi/otia Jirougn 159,161

Annularia longifolia Brongn var. angusti/olia Lx . .

.

1 63

Annularia microphylla Ferd. Room 165

Annularia mucronata Schenk 101

Annularia radiata Brongn 158, 1 59, 163, 295

Annularia ramosa Weiss 145, 146, 1 57, 1 5S- 1 59, 295

A7inularia sarepontana Stur 165

Annularia .sphenophylloides (Zenk.) Gutb 103-1U5,
290, '^95, 200, 300

Annularia simiulosa Sternb 159

Annularia stellata (Schloth.) Wood 157,1.58,

159-163, 163,276,295,299,300

PI. XXIV, flg. 36

Annularia westphalica Stur 161

Annulai'ia sp. Ferd. Koem 101

Annularia sp. Hitchcock 160

Annularia^ 145,283

Antholithi 258

Anthracite floras, relation of Missouri flora to 289

Anthracoblattina americana Scud 8

Aphlebia Presl 69,103-113,278,295

Aphlebia ciispa (Gutb.) Presl.. 104, 105-106, 107, 278, 300

Aphlebia flliciformis (Gutb.) Sterz 108,113,278,295

Aphlebia Germari Zeill 104,106-107,108,113,278

PI. XLVI

Aphlebia Goldenbergii Weiss 295

Aphlebia hamulosa (Lx.) D. W 104,286
Aphlebia birsuta(Lx.) D. W lOS
Aphlebia membranacea (Lx.) D. W 113,284
Ai)hIebiaspinosa(Lx.) D. W 104-105,286,295
Aphlebia sttbgoIdenbergiiD.W 110-113,284,295

PI. XLVII, fig. 7

Aphlebia ay. V.'W 110

Aphlebia sp. D.W 113-113
PI. XLV, flg. 1

Aphlebia? 106,283

Apparince densius foliatce Luid 159

Araucarioxylon Kraus 257

Araucarites Goeppert 257

Araucarites spica}formis Germ 100

Arthropitus Goeppert 144, 145

Artisia Sternberg 258

A.solauus Wood 230,238

Asolanus camptotcenia Wood 230, 233

Asolanus dimorpha iGi-'Ey) Fot 231

Asplenites Ettingshausen 16

Aspleniles Sternbergii Ett 72,73

AstcropiiyUites Erongniart 150-156, 186

Asterophyllites annularioides Crep 152

Asterophyllites elegans Sauv 154
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Page.

Asterophj-llites equiaetiforniia {Schloth.) Brongn... 151-
153, 160,283,284,295,209,300

Pl.Lix, fig. Ic

Asteropbyllites erectifolius Aodr 153

Asterophyllitesfasciculaius Lx 183, 187

Asteropbyllites fruit Lx 161

Asterophyllites gracilis Lx 185,187

Asterophyllites grandis L. and H 152

Asterophyllites sp, Jackson 160

Asterophyllites Lindleyanus Goepp ] 52

Asterophyllites longifolius (Stb.) Brongn 153-15<j,
160, 277, 286, 295, 300

Pl.XLlx,figs.2-4

Asterophyllites ? sp. Morton 160

Asterophyllites yeumannianus Goepp 152

Asterophyllites ovalis Lx 156

Asterophyllites cf. ligidus "Weiss 154

Aaterophyllites rigidus Lx 153.155

Asterophyllites tenuifoUus (Stb.) Brongn 154

Asterophyllites ivestphalicus Stur l(il

. Asterophyllum, Scliimper 150

Asterophyllum cquiceti/ormis (Scblotb.) Scbimp 152

Asterotbeca Presl 63, 90. 93

Ariculopecten providens Cox? 8

Barton County, plants from

Bechera Sternberg

Bennettites Solms-Laubaeb :

Bergeria Sternberg

Boberoia, stage of Missouri flora in :

Bornia Sternberg

Bornia eqtdseti/onms (Scblotb.) Sternb

Bornia stellata Sternb

Botbrodendrtm Lindley and HuttoD 228,230,;

Botbrodendrou punctatum ;

Botbrodendron(Cyclostigma)KiltorkenseHaught. sp '

Botrycbium S'^artz

Botrynconus Goeppert - !

Boiumanites Binney ]

Bowmanites Dawsoni ("Will.) Zeill ,. ]

Britisb Carboniferous floras compared 294-'

Britts, J. H., collection and donation of plants by.. 1, 2, 3, S

description of specimens of Titanopbyllum by -

,

S

specimens loaned by ]

BrittsiaD. AVbite 'c

Brittsia problematica D. "W" 97,98-l<
Pl.XLVII, figs. 1-5; XLVIH, figs. ]

Broadbead, G. C, geological section at Gilkersou's

Ford prepared by

stratigrapbic descriptions of plant beds by
Brookville flora, relations of, and Missouri flora 289,

5

Brukmannia Sternberg ]

BniJcmannialongi/oliaSteTnh 153,

1

Brukmajuiia tnberculata Sternb 1

Buck Mountain coal, age of 2

Calaraariese 144-171

Calamarife 156

Calamites Suckow 144-150, 157, 166,283,295,300

Calamites Artisii Sauv 148

Calainites cannt^ormis Schloth 147

Calamites cistii Brongn 1 49-

1

50, 152, 295, 300

CalaMiites comnumis 'Ett 145,148,149

Page.
Calamites decorat.us Scblotb IA%

Calamites Durrii Gutb 149

Calamites equisetiforrais (Schloth.) Ett A 152

Calamites Germarianus Goepp 170

Calamites Goepperti Ett no
Calamites infractus Gutb 150

Calamites infractxis Gutb. var. leioderma Sandb 149

Calamites irregularis Achep 148

Calamites leioderma Gutb 149, 150

Calamites iiodosvs Schloth 145, 148, 150, 158

Calamites ramosus Artis 145-146, 158.159,295.300

Calamites Sachsei Stur 176

Calamites temd/olius (Stb.) Ett 149. 154

Calamites varians Sternb 148. 150, 157, 158

Calamites verticillatus L. and H 167,168,169

Calamites Yolkraanni Ett 263

Calamites sp. L. and H 147

Calamites (Eucalamites) ramosus Artis 145,158
Calamites (Stylocalamites) Suckoioii Brongn 146

Calamitina "Weiss 166, 167,168. 169

Calamitina Goepperti (Ett.) Weiss 170

Calamitina Solmsii Weiss ] 70

Calamitina varians Sternb 168

Calamocladus Schimper 150

Calamocladus binervis ^onlay 152

Calamocladus equisctiformis (Schloth.) Schimp 152

Calamocladus longifolius (Stb.) Schimp 154

Calamodendron Brongniart 144

Calamosyrinx Petzboldt 230

Calamosyrinx Zwickaviensis Petzh 242

Calamostacbys Schimper 1 56- 1 57
Calamostachys Binneyana Schimp 145

Calamosiachys calathi/era Weiss 165

Calamostachys equisetiformis (Schloth.) Scbimp 152

Calamostachys germanica "Weiss 152

Calamostacbys Ludwigii Schimp 15G

Calamostachys ovalis Lx 156-157, 286,295,300

Calamostachys ircelongus Lx 165

Calamostachys ramosa Weiss 145, 1 58

Calamostachys tuberczilata (Stb.) Weiss 161

Calamostachys typica Weiss 155

Calamostachys sp. Weiss 154

Callipteridium Weiss l!20-135, 128, 141

Callipteridium Grandini (Brongn.) Lx 122

Callipteridium iniequale Lx 122, 133,286,295
PI. XXXIX, fig. 4; Pl.LXI,fig, Id; PI. LXII, fig. d

Callipteridium cf. Mansfieldi Lx 1 23, 286, 295, : 00

Callipteridiitm membranaceum Lx 86,94,95,96,286

Callipteridium membranaceum Lx 120-132
PI. XXXVHI. figs. 1-5

Callipteridium neuropteroides Lx 124

Callipteridium Owcnii Lx 279

Callipteridium Sullivantii iLx.) Weiss 123-
125, 283, 286, 302

PI. XXXIX, figs. 1-3 ; PL XLI, figs. 1-3

Callipteris conferta Goepp 15

Callipteris Sullivantii Lx 123

Camerospongia fungiformis Goldf H
Capellia rngosa Goldf n
Carboniferous flora, distribution of 306

place of origin of 306

Cardiocarpon Brongniart 265,266,267

Cardiocarpon Branneri Fairch. and D. W 267,284

Cardiocarpon fluitans Daivs 267

Cardiocarpon orbicularis Ett 267

Cardiocarpon zonulatum Lx 267



INDEX. 459

Paso.

Cardiocarpon (Samaropsis) Branneri Faircb. and

D. W. MSS 201,3O«-36r
PI. LXXII, fig. 3 ; PI. LXI, fig. le

Carpolites cerasiformis Presl 265, 206

Carpolites muUistriatus Presl 268, 269

Carpolithes ap. Morris 274

Oasuarinites Sclilotheim 150

Casuarinitcs equisetiformis Schlotii 151

Casuariiiites stellatus Schloth 159

Catenaria Sternberg 2;i0

Caulopteris Lindley and Hatton 101-102
Caulopteris acantopliora Lx J 0'.J, 256. 283

Canlopteria ovalis Lx.MSS 101-102,280

Ceratozamia Brongniart -59

Cheilanthites JBrongniartii Ett ^^

Cheilanthites irregularis (Stb.) Goepp 24

Cheilanthites obtusilobus {Bmagn.) Goepp 24

Cbeilaiithitos (Sphenopteris) grypophylla 44

Cherokee division of Coal Measures *

Clarion coal flora, relation of Missouri Hora to 289

Clathrana Brongniart 230. 237

Climate in Mesocarboniferous time 305

Cmloptycliium agaricoides Goklf 12

Collections of Missouri Coal Measures plants 2,

3

Colpoxylon Brongniart 270

Coniforie 271-274

Conostichus Lesquereux 11-13, 283

Conosticbus Broadbeadi Lx 1*3-13

PI. II, figs. 1-5

Conosticbus prolifor Lx 13
PI. II, flg. 6

Cordaiantbus Grand'Eury 205,262-205

Cordaiantbus dicbotomus Lx 262,

264-263, 265, 277, 286

Cordaiantbus gemmifer Gr.'Ey 262, 264

Cordaiantbus gracilis Gr.'Ey 263

Cordaiantbus ovatus Lx. 260, 262-264, 265, 277, 286, 296, 301

PI. LXXII, ligs. 1,2

Cordaiantbus rugosus Lx 265

Cordaiantbus Volkmanni (Ett.) Zeill 263,296,301

Cordaicarpon Geinitz 258,259,265-266

Cordaicarponcerasiforme (Presl) D.W . 260,265-266,284

Cordaicarpus Boulayi Zeill 265

Cordaicarpus Gutbiori (Gein.) Gr.'Ey 266

Cordaicarpus Mansfieldi'L-^ - 267

Cordaicladus Scbimper 258

Cordaifloyos Grand'Eury 257

Cordaioxylon Grand'Eury 257

Oordaispermum Brongniart 265

Cordaitales 257-271

CordaiteiB 251,257-271

Cordaites Unger 14,257-260,270.282

Cordaites angustifolius Lx. (non Dawsou) 261

Cordaites borassifolius (Stb.) TFng 261, 296, 299, 301

Cordaites commnnis Lx 14,

52, 260-261 , 263, 264. 284, 296, 301

PI. Ill, flg. 1 1 PI. XVI; PI. XLVI

Cordaites diversifolius Lx 260, 261 ,
283

Cordaites ebracteatus Lx 263

Cordaites lingulatus Gr.'Ey 261

Cordaites MansfieldiZyi 267,268

Coi-mack, citedon structure of Equisetum maximum . 144

Corynepteris Baily ' !• ^*

Oorynepteris erosa (Gutb.) Kidst "<>

Cryptogams **"**„^

Cyatheites Oandolleanns (Brongn.) Goepp "^

Page.

Viiathcitea CatidolUanuK (Brongn.) Goepp 83

Cyatheites dentatus (Brongn.) Goopp 75

Cyatheites plumosus (Artis() Goepp 75

Cyathocarpus Candolleanws (Brongn.) 'Weiss 83

Cyathocarpus dentatus (Brongn.) Weiss 75

Cycadca* 128

Cycadeoidea Bucklaud 205

Oycloearpon Goeppcrt and Fiedler 265

Cyclocladia Goldcnlierg 202

Cyclocladia Lindley and Hntton 1 66- 171
Cyclocladia Brittsii D. W 169- 1 7 1 , 284, 295

PI. XLIX, flg. 1

Cyclocladia major Feist 170

Cyclocladia major L. and H 167, 168

Cyclocladia sp. 1). W 169

Oycloptcris dilatata L. and H 137, 138

Cycloptcris obliqua Brongn 138

Cyclopteris orbicularis Brongn 138

Cyclostigma (Botbrodendron .') Kiltorkense Hauglit. 238

CyclostigmaKiltorkenso Haugbt 282

Cyclotbeca Kidaton 47

r).

Dactylotheca dentata (Brongn.) Zeill 76

Dactylotheca pluniosa (Artis ?) Kidst 7G

Dactylotheca j'himosa (Artis?) Kidst. var. dentata

(Brongn.) Kidst 76

Dadoxylon Endlicber 257

Daniea Smith 142

Danantes Goeppert 141,142

Danjeites Emersoni Lx 124

Daua.'ites (Aletboptcris) macropbylla (Newb.) Lx.. 141,142

Darlington coal (see Kittanning flora) 288, 293

Dawson, Sir .1. fT., diagnosis of Dictyocordaites by. 258

Deepwater, Mo. ,
plants from 3.6

Do Lima, W., cited 273

Des Moini's series in Missouri 4

Besmiophyllum Lesquereux 247, 249, 250. 255

Desmiopbyllum gracile Lx 219,280

Desmopteris Stur 141,143

Desmopterjs belgica Stnr 143

Devonian at St. Jobn, N. B 129

Devonian Megalopteris 129

Dicranopbyllum Gr.and'Eury 271-274,302

Dicranop^yllum dicbotomum Lx 273

Dicranopbyllum dimorpbum Lx '273

Dicr.anopliyllam gallicum Gr.'Ey 273

Dicranopbyllum tripartitum Gr.'Ey 273

Dicranopbyllum sp ? D. 'W 272-274

,

Pl.LXXIII,flg. 1; PI. XLI, fig. 10

,Dic(yop(cris Gutbier 128,139

Dictyopteris gilkerson ensisTl.'W 139

Dictyopteris Miinsteri Koem 140, 299

Dictyopteris obliqua Bunb 299

Dictyopteris sub-Brongniartii 299

Dictyopteris sp. D.W 139

Dictyocordaites Dawson 257. 258

Die tyotacea; 14"^

Dielasma bovidens Morton 7

Diplothmema Stur 18, 30, 42, 44

Diplotbmema fnrcUiim (Brongn.) Stur 16,23,300

Diplothmema irregulare (Stb.) Stur 25

Diplotbmema Jacquoti Zeill 3C0

Diplotbmema muricatum (Scbloth.) Stur 30

Diplothmema nervosum (Brongn.) Stur 30
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Page.

Diplothmema obtusUobum (Brongn.) Stur 25

Diplothmema palmatnm (ScUimp.) Stur 18

Diplothmema pilosum Stur 32

Diplotbmema Zeilleri Stur 42, 56. 300

Diplothmema (Sphenopteris) furcatum (Brongn.)

Stu 299

Dipluthraeraa. relation of Pseudopecopteris to 21, 22, 23

Discopteris Schuraanni Star 41

Dolerophyllum Saporta , 137, 138

Dolerophyllum dilaiatum (L. antlH.) Schimp 137

Dolerophyllum pennsylvanicum Dawson 139

Doleropteria Grand'Eury 132, 137, 1 38

Doleropteris pseud opeltata Gr.'Ey 138

Dorycordaites Grand'Eury 257,258,261

Ehrenberg, cited on priority of genus Pinnularia 171

Entolium aviculatum Swallow 7

Eocarboniferous of Missouri 4

Equiseta 144, 145

Equisetales 144-173
Equisetites Geinitz 166, 170

Equisetites ze;eformis (Schlotb.) Andrii 157,186

EquUctum ? Parkinson 145, 157, 159, 166

Equisetum dUuvianum Scheuch 151

Equisetum infundibuliforme Bronu 167

Equisetum majus Mylius 151

Equisetum maximum Lamarck 144

Equisetum minimum ilylius 151

Equisetum palustre Scheuch 151

Equisetum stellifolium Harlan 160

EremopterisSchimper 16-20
Eremopteris bilobata D. W 1 9-20, 284

PL IV; PI.v. tigs. 4-6

Eremopteris Cheathami Lx 16, 20

Eremopteris missouriensis Ls 16-19,278,286,300

PI.v, figs. 1-3; PL VI

Eremopteris, relation of Pseudopecopteroid group to 16

Erosion interval preceding formation of coals 293

Etoblattina clintoniana Scudder 8

Eucolamites ramosus (Artis) Kidst 145

Eucalamites {Calamites) ramosus (Artis) Kidst 145

Eucordaites Eenault 260

European basins, stage of Missouri i)lant3 in 285

Eusigillariie 238,241-243
Excipulites Goeppert 15
ExoipuUtes Callipteridis (Schimp.) Kidst 15,28,283,294

PI. IX, figs. 4. 4ft

Fairchild, H. L., report on plants from Arkansas

cited 267,284

Favidana Sternberg 230.238

Favularia tessdlata (Steinh.) L. and H 242

Peistmautel, 0. K., diagnosis of Asterophyllites

rigidus by 155

diagnosis of Cyclocladia by 167

Ferruginoussaudstone, relation of Coal Measures to. 5. 6, 8, 9

Filicales 16-144
Fiticites sect. Oiionloptens Brongn 125

Filicites sect. Fccoj>teris Brongn 74
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Flabellaria Sternberg 257
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Fucoides crenatus Gutb 109

Fucoides crispus Gutb 105, 106

Fucoides filiciformis Gutb 109

Fucoides filiformis Stein 109, 172
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Geographical distribution of plants in Mesocarbon-

iferous time 306
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Gilkerson's Ford, section at 3, 6, 7
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238
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description of Hysterites by 14
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I
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I

Grand'Eut-ya erosa (Gu. and C.) Zeill 70
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I
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I

Saio7ua Lindley and Hutton 202,203
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Hambach, G., list of Missouri plant fossils prepared

by 131,163,276
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Hapalopteris rotundifolia (Andra) Stur 37

I
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I
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and Arthropitus 145

I

Hipxmriies Lindley and Hutton 150

Hippurites gigantea L. and H 168

Hippurites longifolia L. and H 152

Hobbs's coal mine, fossils from 3.6,8

Horizons of fossil plants 9

Houiller Moyen. {See "Westphalian.)

Huttonia Sternberg 166,169

Hydatica Artis 171

Hydatica coluinnare Artis 172

Hymenophyllaceas 42

Hymouophyllites 41

HymenophylUtes gei'raanica Pot 47

Hymenophyllites Humboldtii Goepp 42

HymenophylUtes pinnatijidus Ls 45, 46

Hymenophyllites quadridactylites (Gutb.) Goepp ... 47
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Hymenotheca Dathei Pot 41,294
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Knorria Sternberg 230.232

Lacoe, R. D., collection of fossil plants of 2, 3
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Leiodermaria Sternberg 237

Leiodermana; 237

LepidocystisLesquereux 215-317
Lepidocystis fraxiniformis (Goepp.) Ls 217

Lepidocystis Jeuneyi D.W 215
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Lepidodendron Sternberg lOi.

1 87-301, 203, 205, 221, 230, 272

Lepidodendron aculeatum Sternb 280

Lepidodendron harbatum F. A. Roem 230, 237

Lepidodendron Brittsii Lx lSS-193,
195, 211, 215, 285, 287, 296, 301

PI. LII, figs. 1, 2 ; PI. LIII, fig. 1 ; PL LIV, figS. 1, 2

Lepidodendron Cliftonense Daws 192

Lepidodendron clypeatum Lx i201,

220, 221,223. 227, 2S6, 288

Lepidodendron cruciatumL^ ,.. 230,235

Lepidodendron cyclostigma Lx 218, 220, 225, 227

Lepidodendron dichotomum Sternb 200

Lepidodendron dicrockeilus "Wood 196

Lepidodendron dissititm Sauv 196

Lepidodendron Haidingeri Ett 191

Lepidodendron lanceolatum Lx 187,

192-195, 277, 278. 284, 296, 301

Pl.Lin,fig. 2
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I-i.ge.

LepidodendroD marginatum Prcsl 1U5
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Lepidodendron opbiurns Brongn 290,301
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Lepidodendron rimosum Sternb. recortieatum D.W. 19C-
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Lepidodendroi

Lepidodendr

Lepidod4ndr<

Lepidodendri

Lepidodendr'

Lepidodendfi

SL'Utatuni Lx 19S-300, 284,290,301

V\. XLV, fig. 4; IM. I.IV, Ug. 5;

PL LV, figs. 1,2; PI. I.XXIl,lig. 4
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seti/oIi« »i Lx 198

Sternbergi i Brongn 1 87, 193, 195, 278
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Veitheimii Sternb 299
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Lepidopbyllum ovatilolium Lx 214,215,287

Lepidopbyllum triangulare Zeill 290,301

Lepidopkt/llum sp. D. "W 214

Lepidopbyllum (Lepidostrobus) minus Lx 279

Lepidopbyllum (Lepidostrobus) missouriense D. AV. 204,

210. 217

Lepidostrobus Brongniart 205, 3 13-3 1 4 , 215, 217

Lepidostrobus Geinitzii Scbimp 296, 301. 302

Lepidostrobus Goldenbergii Scbimp 213, 278, 302

Lepidostrobus Jeuneyi D. "W 191

Lepidostrobus latus Lx 213

Lepidostrobus prwlougus Lx 2 13, 277, 278, 280, 296. 301, 392

Lepidostrobus princeps Lx 313-313
PI. LXII, flg. b ; PI. LXIII, figs. 1,2; PI. LXIV, fig. a.

Lepidostrobus sp. D. "W 313-114
Lepidoxylon Lesqueroux 333-356
Lepidoxylon anuraalum Lx 333-336, 284

Leptocaryon Brongniart 259

Lesquereux, L., description of Pseudopecopteris by. 21

list of ilissouri plants by '. 276

unpublisbedMSS. on Paleozoic pl.ants by 97,101,171
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LiDoptcris Brongoiartii (Gutb.) Pot 140

Liuopteria Gilkeraonensis D. W. 139-140. 277, 284, 295, 300
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Liuopteria Schiitzei (Koem.) Pot 128
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Britain 297

relation of Lower Carboniferous to 4
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Lycopodineje 227,228
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Hacrostacbya Scbimper 171
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22, 30, 31, 32, 33, 34, 299, 300
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30-31.32,33,34.294,300
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Mariopterift sp. D. "U^ 33-34, 294, 300

PL VII, fig.G; PI. IX, fig. 3
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Megaloptcria Dawson 128, 129
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Mixoneura "\7ei8S 125, 120

Morris, 111., coal from Missouri compared -witb coal
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Pl.XLI,fig.6: PI. XLII.tig. 1; PI. XLIII; PI. XLIV, fig-

2

ICeuropteria fasciculataLx 127,133,286,295
Neuropteris fi mbriata Lx 280

Neuropteris flexuoaa Sternb 131, 279. 295, 300
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Odoutopteris affinis Lx 126, 127

Odontopteria Bradleyi Lx 135-137, 295

PI. XLlI, tig.2

Odontopteria cornuta Lx 126

Odontopteria deformata Lx 126

Odontopteria genuina Gr.'Ey 124

Odontopteria heteropliylla Lx 279

Odoutopteris Lindleyana Sternb 295

Odoutopteris obtusa Brongn 302

Odoutopteris obtuailoba Kaum 124

Odonto2)teri8 Fphcnopteroides Lx 22, 31, 32

Odoutopteris subcrenulata Lx 279

Odontopteris subcuneata Bunb 126. 127
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tigs. 1, 2 ; PI. LXVIII, figs. 1, 2



INDEX. 463

Ophiogloasacoae 174
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Pala^osyris Brongniart '27-1 -3 75
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Palmacites Scblotbeim 230

Palmacites variolatus Scblotb 241

Palmacites verticillatns Scblotb 179

Paromylacris clintoniana Scudder 8

Pecopteris Brongniart ... 60, 65, 74-97, 115, 125, 129, 251, 283

Pecopteris abbreviata Brongu 90, 2S7, 299, 300

Pecopteris iijqualis Brongu 79

Pecopteris ajfinis Brongn 83

Pecopteris arborescens (Scblotb.) "Brongn 78-79,
85, 93, 286, 295, 297, 302
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Pecopteris arborescens var. cyatbea (Brongn.) Kidst. 295

Pecopteris aspera Br 03gn 299

Pecopteris Brongiariiana Preal 75

Pecopteris Candolleana Brongn 83

Pecopieris Candolliana Brongn .... S3-S4, 2S6, 295, 297, 302

Pecopteris chceraphyltoides Brongu 49

Pecopteris clintoui L x 52,

86, 88, 90, 91, 04-97, 121, 122, 286, 300

PI. XXXIV; PI. XXXV, fig. 4

Pecopteris clintoni Lx 85

Pecopteris crenulata Brongn 65, 66, 294, 299, 300

Pecopteris cristata Brongn 50
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Pecopteris cyatbea (Scblotb.) Brongn 78.85

Pecopteris Daubreei Zeill 82

Pecopteris deutata Brongn .75, 77, 277, 278, 283, 284, 295, 299, 300

Pecopteris deusifolia Goepp 82, 302

Pecopteris erosa Gutb 70, 71, 73

Pecopteris euneura Scbimp 80

Pecopteris georgiaua Lx 73

Pecopteris bemitelioides Brongn 295, 297, 286, 302

Pecopteris Integra (Andra) Scbimp 300

Pecopteris Jenneyi D.W . . 80-S4, 113. 284, 287, 295. 297. 302

PI. sxxvi, figs. 1,2

Pecopteris lamuriana Heer 295

Page.

Pecopteris lepidoracbis Brongn 82, 102

Pecopteris niertensidos Lx 97,281

Pecopteris Miltoui Artis 297

Pecoptena nervosa Brongn 30

Pecopteris netcropteroiiles Boulay (nou Kutorga).. 27,28

Pecopteris oreopteridia (Scblotb.) Brongn 82,

83, 90, 287, 295, 302

Pecopteris pennreform is Brongn 77, 78. 79, 287

Pecopteris pennce/ormis Brougn 76

Pecopteris platyracbis Brougn 82

Pecopteris plumosa (Artis) Brongn 77, 78, 284

Pecopteris plumosa (Artis?) Brongn 73

Pecopteris polyniorpha Brongn 128,297

Pecopteris pseudovestitaD. "W 85-91,
93,95,90,121,284,287,300

PI. XXVIII, figa. 1,2,2a; PI. XXIX; PI. XXX;

PI. XXXI, figa. 1,2.3?; PI. XXXII, figs. 1,2

Pecopteris pteroides Brongu 297

Pecopt<:rls Serlii Brongu 117

Pecopteris serplUifolia Lx 97

Pecopteris serrula Lx 71,73

Pecopteris squamosa Lx 84-S5, 286, 295

Pecopteris triangularis Brongn 75

Pecopteris vestitalj-s. 85

Pecopteria vestita Lx . . . . 79, 85, 91-94, 102, 121, 286, 205, 300

PI. XXXIII, figs. 1-6; PI. xxvr, fig. 1

Pecopteris villosa Brongn 94, 102, 295

Pecopteris Volkmanni Sauv 300

Pecopteris sp. D. W 72, 80. 85

Pecopteris (Asterotheca) Candollei Brougn 83

Pecopteris (Asterotbeca) bemitelioides Brongn?. 79-SO, 90

PI. xxxv, fig. 5

Pecopteris
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Cyatheides) Candolleana Brongu 8.J

Pecopteris (Cyatheides) dentata BTonga 75

Pecopteris (Cyatheites) KneamGutb 70

Pecopteris (Dactylotbeca) dentata Brongn 75-7S
PI. XXIV, figs. 1,2; PI. XXV;

PI. XXVI, figs. 2-4; PI. XXVII

Pecopteris {Diplazites) cristatus Gutb 72

Pecopteris sp. indet 97
Pecopteridea; 74-97
Pbanerogams 257-374
Pbyllacbora 128

Pbylbicbora, relation to Hysterites suggested by

Stur 14

Phyllites rnineralis Luid 132

Phytolithus stellatus Martin 159

Phytolitkus tessellatus Stein 241

Phytolithus verrucoses Martin 244

Pinnularia Lindley and Hutton 171

Pinnularia capillacea L. and H 172

Pinnularia cohmmaris i Artis) Zeill 172,300

Pinnularia pabnatijida'Ls. 173

Pitcber's coal mine, plants from 2,6

Piltston coal flora compared witb Missouri flora 289, 29U

Poaordaitea Grand'Eury 257.258

Podozamites distaus (Preal) Fr. Br 13

Polygonum foemina Mylius 151

Potoni6, H., discovery of sbeatb iu verticils of Annu-
laria by 157
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uopbyllum cited 174

researcbes in structure of Lepidopblois bolsters. 188, 203

Pottsville flora, relation of, to Missouri flora 288, 292
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and 307

relation to Lower Coal Measures 9

variations of plants in 2S5

Prepecopterid dentata (Brongn.) Gr.'Ey 76

Prepecopteru erosa (Giitb.) Gr.'Ey 70

Prepecoptens plumosa (Artis?) Bureau 76

Prodnutus longispinus Sowerby 7

Productus nebraskaeusis Owen 7

Protoblechnum Andrews 141. 142

Pseudodana?opsis reticulata Font 142

Pseudopecopteris Lesquereus: 20,31-30,32,60,65

Pseudopecopleris acuta (Brongn.) Lx 22

Pseudopecopteris anceps Lx 15, 23, 26, 27, 28

Paeudopecopteris anceps, bost of Excipulites Callip-

teridis 15

Pseudopecopteris cordato-oYata (TFeiss) Lx 23

Pseudopecopteris decipiens Ls 279

Pseudopecopteris hyinenophylloides Lx 58, 59

Pseudopecopteris irregularis (Stb.) Lx 25,26

Pseudopecopteris latifolia (L. and H.) Lx 22

Pseudopecopteris tuacilenta (L. and H.) Ls 279

Pseudopecopteris mazoniaua Lx 22

Pacudopccopteria muricata (Scbloth.) Lx 22, 33

Pseudopecopteris nervosa (Brongn.) Ls 22, 30, 33

Pseudopecopteris Newberryi Lx 22

Pseudopecopteris nummularia (Gutb.) Lx 29, 36

Psexidopecopterisnummularia {Gutb.) Ls 35

Pseudopecopteris obtusiloba (Brongn.) Lx 16,

34-27, 29, 277, 286, 294, 300

PI. vii, figs. 1-3 ; PI. VIII

Pseudopecopteris Pluckeneti (Scbloth.) Lx 70

Pseudopecopteris SbeaferiLs 23

Pseudopecopteris SUlimanni (Brongn.) Ls 22,279

Pseudopecopteris spinulosa Lx 05

Pseudopecopteris squamosa (Lx.) D. W. . 15, 283, 286, 294, 300

Pseudopecopteris subcrenulata Ls 64, 65

Pseudopecopteris trifoliolata (Artis) Lx 29

Pseudopecopteris sp. D. "W" 39-30
PI. VII, figs. 4, 5

Pseudopecopteris, relation of Mariopteris and Dip-

lotbmemato 21.22,23

Pseudosigillaria Graud'Eury 238

Pseudosigillaria dimorpba Gr.'Ey 230, 231, 236, 237

Pseudosigillaria monostigma (Ls.) Gr.'Ey 231

Pteridalea Prantl 174

Pteridophyta 16-356
Pter is Serin (Brongn.) Ett 117

Pterophyllum Brongniart 285

Pgcnophylhim BTon^ni&Tt 257

PyrenomyceteEE 13-14

Radicites Potonie 171-173
Kadicites capillaceus (L. and H,) Pot. . 172, 173, 277, 295, 300

Radicites palmatitidus (Ls.)D.'W 173
Renault, description of Titanopbyllum by 270

on fructification of tbe Cordaitea; 258,259

Renaidtia chaerophi/Uoides (Brongn.) Zeill 49

Keticularia perplexa McCheaney 7

Rbabdocarpos Goeppert and Berger 259, 367-369
Rhabdocarpos apiculalus Newb 269

Rbabdocarpos carinatus Newb 269

Rhabdocarpos Jacksonensis Ls 269

Rhabdocarpos Mansfieldi Lx 138. 267, 268, 286, 302

Rbabdocarpos raultistriatus (Presl) Lx.. 368-369, 283,296

Rbabdocarpos Sch ultzianus Goepp. and Berg 208

Rbabdocarpos (Pacbytesta) Maiisfieldi Lx 367-368
Rhacophyllum Schimper 103, 278

Rhacophyllum Clarkii (Lx.) Schimp 109

Rhacophyllum filiciforme (Gutb.) Schimp 109

Rhacophyllum fimbriatum Ls 278,279

Rhacophyllum Goldenbergii Weiss 110,111

Rhacophyllum Gutbierianum Gein 109

Rhacophyllum kamulositm Lx 104

RhacophylluiYi hirsutum (Ls:) Schimp 107,108

lihacopkyllxnn lactuca ('Pve.&X) Schimp 105,106,107

Rhacophyllum lactuca var. crispum Gwth 105

Rhacophyllum membranaceum Ls 110, 112

Rhacophyllum speciosissimum Schimp „ 105

Rhacophyllum spinosum Lx 104

Rhacophyllum truncatum Ls 112

Rhacopteris Schimper 16

Rhizolithes Brann 171,172

Rhizolithes palmatifidus Lx 173

Rhodea Gutbieriana Presl 109

Rhode Island, stage of plants from 285

Rhytidolepis ^X&vnh^vg 230,238,243,246

Rotularia Sternberg 173

Rotularia asplenioides Sternb 174

Rotularia cune>/oUa Sternb ..." 174

Rotularia erosa (L. and H.) Goepp 175

Rotularia major Bronn 180

Rotularia marsilece/olia Sternb 177, 1 80

Rotularia polyphylla Sternb 174

Rotularia pusilla Sternb 174

Rubeola mineralis Luid 163

Rubia sylvestris Yol]Lm 163

S.

Saarbrucker Schichten 305

Saarbruck series, stage of Missouri flora in 304

Saccopteris Stur 73, 74

Saccopteris erosa (Gutb.) Stur 70

Saccopteris Essinghii (Andrii) Stur 72

Saccopteris grypophylla (Goepp.) Stur 44

Saccopteris {Alethopteris) cristata (Gutb.) Stur 72

Sagenaria Brongniart 187

Sagcnaria rimosa (Stb.) Presl 196

Salisburieje 272

Salvinese 174

Salvinia, relation of Sphenophyllum to 174

Samaropsis Goeppert 258, 259, 261, 206

Saporta, G. de, reference of Cyclopteris by 138

Saportrea Fontaine and White 272

Sarcotaxus Brongn 259

Schizodus curtas M. and \V 7

Schizopteris Brongniart 103

Schizopteris lactiica Presl 105, 106

Schizopteris pinnata Gr.'Ey 100

Schizopteris rhipi^ Gr.'Ey 105

Schlotheimia Sternberg 150

Schuchert, C., determinations of fossil invertebrates

from plant beds by 7

Scolecopteris Zenker 89,90,128

Scolecopteris Candolleana (Brongn.) Stur 83

Soudder, S. H., identifications of insects from plant

beds by 8

Scutocordaitea Renault 257, 258

Selaginella Beauv 188
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Senftenbertjia acuta (Broun;ii.) Stur 76

Senftenbergia deniata (\ivnugn.) Stur 75

Senftenbergia plumosa (Artis) Stur 70

Sen/tenbergia (Pecopteris) dentata (Brongn.) Stur ... 7C

Seward, A. C, cited as to affinities of Neuroptoris ... 128

SigiUarieffl 227,230-^47

Sigillaria Brongniart 101,211,228,230-343,277

Sigillaria altcrnans (Stb.) Acliep 242

Sigillaria alveolarie (Stb.) Brongn 242

Sigillaria Brardii Brongn 237

SigiUaria-Camptotienia Grand'Eury 230

Sigillaria caaiptotaania Wood 198.

211, 213, 235, 236, 237, 238, 239, 240, 247, 286, 296, 299, 301

Sigillaria coniigua SauT 242

Sigillaria corrugata Ls 238

Sigillaria cumulata var. panciatriata 242

Sigillaria Defrancii Brongn 210

Sigillaria BournaiHi Brongn 242

Sigillaria elegans Brongn 242,299

Sigillaria Btsenia Achep 243

SiglUara flssa Lx 239,240,241

Sigillara Grand'EuryiLx 236

Sigillaria Knorrii Brongn 242

Sigillaria laevigata Brongn 299

SigiUaria lalayana Schimp 242

Sigillaria mammillaris Brongn 242, 243

Sigillaria mammillaria var. latior Lx 243

Sigillaria Mauricii Gr.'Ey 246

Sigillaria Menardii Brongn 279

Sigillaria ^nonostigvia Lx 231, 233, 236

Sigillaria Morandii Sauv 242

Sigillaria orbicularis Brongn 243

Sigillaris ovata Sauv 24.3,284,296,301

SigiUaria reuiformis Brongn 279

Sigillaria rimosa Goldb 230, 238

Sigillaria rimosa Goldb. (non Sauv.) 236

Sigillaria rugosa Brongn 299

Sigillaria soulpta Lx 279

Sigillaria sexangida Sawv 242

Sigillaria 3igilIarioide3{Lx.) D. W 240-241,278

Sigillaria apinulosa Germ 237. 279

SigiUaria tessellata (Steinb.) Brongn 241-243,
283, 296, 299, 301

Sigillaria Zwickaviensis (Petz.) Goepp 242

SigiUaria (Asolanus) Camptotania H. C. Wood.. 230-238
"

PI.LXI.flg.lg?; PI. LSII, fig. 1 ? ; Pl.LXIV,fig.e?;

PI. LXIX ; PI. LXX. figs. 1, 3, 4, 5

SigiUaria (Asolanns) sigillarioides Lx 239-241
PI. LXX, fig. 2

Sigillaria- Camptot(enia gracilenta Gr.'Ey 231, '237

Sigillaria-Oamptotcenia monostigma ('Ls. .) Gr.'Ey.. 231,238

Sigillaria sect. Caidopteris Brongniart 101

Sigillarioides stellaris L^ 231,236

Sigillariostrobtia Grand'Eury 235

Siglllarioitrobus Latireyidanus Lx 231, 235

Silesia, Missouri flora compared with Carboniferous

of - 304

Sorocladus Lesquereux 63

Sorocladus asleroides Lx 63

Sorocladus ophioglossoides Lx 60, 62, 63, 64

Sorocladus sagittatus Lx 62, 63

Sorocladus stellatus Lx 63

Sorocladus "Wortbeni Lx 63

Sphcenopteris Sternberg 35

Spb£eropsidea3 15

SphenopbylleiB 173-1S7
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Spbenophyllales 17.3-187

Sphenophyllites Brongniart 1'3

SpbenopbylUtes anguetifoliua Germ 183

Sphenophillites emarginatus Brongn 177

Sphenophylloittachya Seward 173

Sphcnophyllostachys Dawsoni (Will.) Sew 176

Sphenopbyllum Brongniart 173-1S7
Spbenopbyllum angustifolium (Germ.) Goepp. . . 182, 183, 302

Spbenopbyllum angustifolium var. bifldum Gr.'Ey.. 183

Sphenopbyllum bifnrcatum Lx 177, 182, 187

Spbenopbyllum Crepini Stur 180

Sphenopbyllum cuneifolium (Stb.) Zeill 173,

174-177, 179, 180, 278. 283. 295, 301

Sphenophyllum cuneifolium (Stb.) Zeill. var. saarf./'ra-

gwfolium (Stb.) ZeiU 176

Spbenopbyllum densifolium F. and W.... 183

Sphenophyllum dentatuin Brongn 174,175

Sphenophyllum dichotomum (Germ, and Kaulf.)Ung. 176

Sphenophyllum emarginatum Brongn 1 75,

176, 177-180, 182, 185, 187, 278, 286, 295, 299, 301

PI. LIX, fig. Id

Sphenophyllum emarginatum Tivonga. var. ^ Brong-

niartianitm C. and K 178. 179

Sphenophyllutn erosum L. and H 1 75

Sphenophyllum erosum. L. and H. var. saxi/ragai/o-

iium (Stb.) C. andK 175

Sphenophyllum fasciculatura Lx 284

Sphenophyllum flliculme Lx 177, 179, 183

Sphenophyllumfimbriatum Brongn 174

SpbcnophyUum Fontaineanum MiUer 180, 181

Sphenophyllum furcatum Lx 187

Sphenopbyllum gracile Crep 174

Sphenopbyllum latifoIiumF. and W 180

Sphenophyllum latifolium Wood (non Font, .and

White) 181

Sphenopbyllum Lescurianum D. W 182-183,
278, 284, 296, 302

PhXXn',3C; Pl.L,flg.6b; PI. LI, fig. b

Sphenophyllum longifolium (Germ.) Gein. and Gutb.

(non Sauv.) 181,182

Sphenophyllum ma.iU3 Bronn 180-182,
278, 283, 286, 295, 301

PI. L. ligs. 5,6a; PI. LI, fig. a; PI. Lxni, fig. 3

Sphenophyllum mulHfidtim Sauv 175, 181

Sphenophyllum myriophyllum Crep 299

Sphenopliyllum oblongifolium (Germ.) Ung 174.183,296

Sphenophyllum Osnabrugense F. A. Koemer 178

Si}henophyllmn pvsillum (St\i.) Sauv 175

Sphenophyllwm saxifragce/olium ! (Germ.) Gein. and

Gutb 181

Sphenophyllum saxifragtefolium (Stb.) Goepp 175

Sphenophyllum SchlotheimiiBTOugn 176,178,179

Sphenophyllum Schlotheimii Brongn. var. p denta-

turn (Brongn.) et var. ^ erosum (L. and H.),

Ett 175

Sphenophyllum Schlotheimii Brongn. var. saxi-

fragce/olium (Stb.).O.Feist 175

Sphenopbyllum tenuifolium F. andW 183

Spbenopbyllum trichoraatosum Stur 174

Sphenophyllum trifoliatum Lx 175

Sphenophyllum iruncatum Brongn 179

Sphenophyllum sp. D.W 182

.SpbenopbyUum (AsteropbvUltes?! fasciculatnm

(L.K.)D.W 183-187
PI. L, figs. 1-4

sphenophyllum {Catamites) SachseiStnv 1"6
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Sphenopterideoa 35-74
Spbenopteris Brongniart 16, 35-66, 73, 74, 104, 283

Sphenopteris bilobata Lx 66
Spbenopteris Boulayi ZeiU 62,63

Spbenopteris Brittsii Ls 37, 50, 53-55 , 57, 286

Pl.SV.fig. 1; PI. XVI; PI. S^^I;

Pl.XVlII,figS.l,2; PI. SIX, fig. 3

Spbenopteris Broadheadi D. "VT 42, 44, 284, 294

Spbenopteris canadensis Daws 40

Spbenopteris canneltoneusis D. "VT 55-56« 286, 300

PI. XV, fig. 2

Spbenopteris capitata D. "W" 57-58, 264, 300

PI. XV, fig. 3

SphenopteHs caudata L. and H 75

Spbenopteris chEerophylloidea (Brongn.) Presl... 49-50,
51, 52, 54. 55, 286, 300, 302

Spbenopteris crepini Zeill 62, 63, 300

Spbenopteris cristata (Brongn.) Presl 49,

50-51 , 52, 54, 55, 286, 294, 300, 302

Sphenopteris delicatnla Brongn 46

Spbenopteris Douvillei Zeill 300

Sphenopteris Duhuitsonis Brongn 47,48

Spbenopteris Essingbii Andrii 55, 74

Spbenopteris fertilis Ken 42

Spbenopteris forinosa Gutb 44

Sphenopteris furcata Brongn 17, 18, 19

Spbenopteris gracilis Brongn 57

Sphenopteris Gravenhorstii Brongn 49. 50

Spbenopteris Gatbieriana Gein 55, 56

Spbenopteris Hceningbausii Brongn 37, 40, 283. 288, 299

Sphenopteris hymenophylloides Brongn 55, 56, 60

Spbenopteris HUnoisensis D.W 5S-60, 286

PI. XIX, fig. 4 ; PI. XLIV. fig. 1

Spbenopteris inaequilateralis Lx 55,73,74

Spbenopteris Integra Andrii 52, 97

Sphenopteris irregularis Sternb 24

Spbenopteris Jacquoti (Zeill.) Kidst 294

Sphenopteris Lacoei D. "W 37, 3S-39, 40, 286, 294

PI. XII, fig. 3

Sphenopteris lati/olia L. and H 24

Spbenopteris Laurentii Bronn 37

Spbenopteris ilatbeti ZeilJ 49,302

Spbenopteris microcarpa Lx 37

Spbenopteris minutisecta P. and "W 49

Spbenopteris missouriensis D. "W 42,43-44,284,294

PI. XIV, figs. 1,

2

Spbenopteris mixta Schimp 35-37,
39, 40, 54, 277, 286, 294, 300

PI. XI, fig. 3 ; PI. XII, figs. 1, 2 ; PI. XIII, figs. 4, 5

Sphe7iopteris neuropteroidcs (Boul.) Zeill 15, 23, 27, 283, 299

Sphenopteris nobilis Acbep 31

Sphenopteris obtusiloba Brongn 23, 24, 26

Spbenopteris opbioglossoides (Ls.)D. "W". 63. 278, 284, 287, 300

Spbenopteris patentissima Ett 104

Spbenopteris Picandeti Zeill 56

Sphenopteris pinnatifida (Lx.) D. W 45-47,
278, 283, 286, 294, 300

Pl.XVlII,figS.3,4; PI. XIX, fig. 1

Spbenopteris Potieri Zeill 300

Sphenopteris paeudoraurrayana Lx 50

Spbenopteris quadridactylites Gutb ; - - 294, 300

Spbenopteris quercifolia Goepp 37

Sphenojjteris rigida Brongn 35

Spbenopteris rotundifolia Andrii 294

Spbenopteris Koyi Lx 19

Spbenopteris ruta^folia Gutb 57

Page.

Sphenopteris Schillingsii Andrii 23

Sphenopteris simiosa Lx 35

Spbenopteris solida Lx 20, 23

Spbenopteris spinosa Goepp 17, 19

Sphenopteris splendensLx 17,19

Sphenopteris squamosa Lx 27, 28

Sphenopteris Sternbergii (Ett.) Zeill 72,74

Spbenopteris subcrenulata (Lx.) D. "W 64-66,
286, 294, 300, 302

PI. XX, fig. 5

Spbenopteris subalata "Weiss 56

Spbenopteris suspecta D. W 51-52, 284

PI. XXXV, figs. 1-3

Spbenopteris tenella Brongn 42

Sphenopteris tenuifolia Brongn 44. 49

Sphenopteris bilobata Ls 284

Spbenopteris tridactylites Brongn 46

Sphenopteris trifoliolata (Artis ?) Brongn 24,26

Spbenopteris Van Ingeni D. "U^ 47-49, 278, 284, 302

PI. XIII, fig. 3

Spbenopteris TTardiana D. W 39-40
PI. XI, figs. 1,

2

Spbenopteris TVoodwardi Kidst 42, 294

Sphenopteris sp. D. "W 41, 55, 57

Spbenopteris sp. D. "W 66
PI. XXXV, fig. 6

Sphenopteris (Aneimioides) obtusiloba Brongn 24

Sphenopteris (Aneimioides) pttlchra Marrat 35

Sphenopteris {Gheilanthides) mixta Schimp 35

Sphenopteris (Corynepteris) coralloides Gutb 40,74

Spbenopteris (Crossotbeca) opbioglossoides (Lx.)

D.W 60-64
PI. XX. figs. 3, 4

Sphenopteris (Gymnogrammides) irregularis Sternb, 25

Spbenopteris (Hapalopteris) Scbntzei Stur 46

Sphenopteris (Symenophyllites) furcata Brongn 16

Sphenopteris (Hymenopbyllites) quadridactylites

Gutb 47

Sphenopteris (Hymenophyllites) spinosa Goepp 16

Sphenopteris (Symenophyllites) splendens Lx 16

Sphenopteris (Hymenophyllites) tridactylites Brongn. 45

Spbenopteris (Hyraenotheca) Broadbeadi D.W 41-43
PI. XIII, figs. 1,

2

Sphenopteris (Pseudopecopteris) obttcsiloba Brongn . . 25, 299

Sphenopteris (Pseudopecopteris) trifoliolata (Artis)

Brongn 299

Spirangium Schimper 274, 275

Spirangium appendiculatum Lx 274

Spirifer rockyniontanns Marcou 7

Spiroptens Scbimper 101,283
Spiropteris sp 101
Spirorbis carbonarius Daws 8, 55

Sporlederia Stiebler 274

Spring River sandstone 5,

6

Stachannularia calathifera "Weiss 165

Stachannularia tuberculata (Stb.) Weiss 161

Staypbylopteris Presl 63

Stemmatopteris ConAii 101,252,253

Stemmatopteris Schimperi Lx 251

Stephanian, relation of Missouri flora to 303,304

Sterzel, J. T., correlation of Stachannularia calathi-

fera 165

genus I^eurocallipteris proposed by 129

opinion of, on the Leiodermarise 237

Stigmaria Brongniart 236, 244-^246, 253, 256

Stigmaria Evenii Lx 345-246, 286, 296, 301
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Stigmaria ficoidei {Sth.) Brongn 211,245

Stigmaria ficoidee Brongn . var. iteUata Goepp 231

Stigmaria stellaris Lx 231

Stigmari:'. eiTucosa (Martin) S. A. Miller 244-24«5,
283, 296, 301

Stigmariold Impression 246-247
PI. LXX, tig. 5

Stigmariopsis Grand'Eury 253

Stiginariopsu JEvenii (L^.) Gr.'Ey 216

St. John, New Bruns'mck, supposed Devonian flora

of 129

Stratigraphic range of Missouri species 285

Stratigraphy of pl.ant-bearing terraues 4-9

Stur, D., opinion of, as to relations of Nearopteris . . 128

Stylocalamites Suckmoii (Brongn.) Weiss 148

SubsigillariiB 230-241
Synopsis of the flora 281, 282

Syringodenclron Sternberg 230

T.

Tahle showing American distribution of species 286

Ta^niophylluDi Lesquereux 247-253, 255, 256

Tpeniophyllum contextum Lx 252

T.-eniophyllum decurrens Lx 251,252

Taeniophylhini deflexum Lx 237

Tasniophyllnm latifolium D.W 249-253,
255, 256, 280, 286. 287

PI. LXin, flg.4; Pl.LXXI

TpeniopteridCcB 142

Tajniopteris Brongniart 140-144
Tseniopteris jejunata Gr.'Ey 142,143

Tieniopteris missouriensis D. W. . . . 128, 140-144, 284, 302

PI. XLI, figs. 1-7

Tieniopteris Miinsteri Goepp 142

Taonurua CoUetti Lx 280

,
TaxacecB 271-274
Taxineje 257

Taxospermum Brongniart 258

Titanophyllum Ken.ault 270,271,302

Titanophyllnm ! Biittsii D.W 271, 284

Titanophyllum Grand'Euryi Een 270,271

Trichomanites (Zeilleria) delicatula (Stb.) Goepp 46

Trichopitys Saporta 272

Trigonocarpum Brongniart 282

Trigonocarpum Dawesii L. and H 280

Trigonocarpum olivoBformis L. and H 280

Trigonocarpum Schultzianum Goepp. and Berger. . . 268. 269

Pag,..

Triletes Roinsch 210,218,251.252

TripliyllopteridciE 16-34
Triphyllopteris Schimper 16,20

Trizygia Royle 174

TJ.

XTlodcndron Rhode 203

Vlodcndroii punctatum L. and H 102

Upper Coal Measures of Great Britain compared ... 207

Urnatopteris Kidston 46

V.

Valenciennes flora compared with Missouri flora 298-304

Van Ingen, Gilbert, geological section at Pitcher's

coal mine by 6

Yan Ingen, Gilbert, plants collected by 2

Variolaria Jicoides Sternb 244

Vernon County 3

Volkmannia Sternberg 165-166
Volkm.innia elongata Preal 156

Volkmannia prielonga Lx 165-1 66, 286

Ward, Lester F., work of in paleobotany 40

Weiss, demonstration of scars in Sigillaria campto-

tieniaby 236

"Westpbalian, relation of Missouri flora to 299-304

Whittleseya Newberry 272

Williamson , W. C, structure of Bowmanites 173

Winslow, Arthur, on epeirogenic movements in Coal

Measures of Missouri 4

stratigraphic descriptions of plant beds by 5

X.
Xenopteris Weiss 125

Z.

Zo.mi(MPresl 202,205

Zeiller, R., correlation of Psendopecopteris anceps . 28

description of Mariopteris 21

discoverer of fertile specimens of Linopteris . . - 128

identification of fruit of Spbenophyllum. . . . 173, 177, 180

monograph Valenciennes flora cited 298

Zonaria Agardt, compared with Conostichus 11

Zwickau basin compared Avith Missouri coals 304

Zygopteris Corda 302

Zygoplerispinnata (Gr.'Ey.) Schimp 100
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Tlie statute approved March 3, 1879, establishing the United States Geological Survey, contaius
the foUowiug proTisious

:

"The publications of the Geological Survey shall consist of the annual report of operations, geo-
logical and economic maps illustrating the resources and classification of the lauds, and reports upon
general and economic geology and paleontology. The annual report of operations of the Geological
Survey shall accompany the annual report of the Secretary of the Interior. All siieoial memoirs and
reports of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but
otherwise in ordinary octavos. Three thousand copies of each shall be published for scieutitic exchanges
and for sale at the price of publication ; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization : And the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States."

Except in those cases in which an extra number of any special memoir or report has been sup-
plied to the Survey "by special resolution of Congress or has been ordered by the Secretary of the
Interior, this olfice has no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79
pp. 1 map.—A preliminary report describing plan of organization and publications.

II. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. Powell.
. 8°. Iv, 588 pp. 62 pi. 1 map.
III. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell.

883. 8°. xviii, 564 pp. 67 pi. and maps.
IV. Foiirth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell.

. 8°. xxxii, 473 pp. 85 pi. and maps.
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'. 8°. 2 pt. xix, 474, xii pp., 53 pi. and maps; 1 prel. leaf, 475-1063 pp., 54-76 pi. and maps.
IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell.

I. 8^. xiii, 717 jip. 88 pi. and maps.
X. Tenth Annual Report of the United States Geological Survey, 1888-'89, by J. AV. Powell.

'. 8°. 2 pt. XV, 774 pp., 98 pi. and maps; viii, 123 jip.

XI. Eleventh Annual Report of the United States Geological Survey, 1889-'90, by J. AV. Powell.
891. 8'^. 2 pt. XV, 757 pp., 66 pi. and maps; ix, 351 pp., 30 pi. and maps.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-'91, by J. W. Powell.
,891. 8°. 2 pt., xiii, 675 pp., 53 pi. and maps ; x^aii, 576 pp., 146 pi. and maps.

XIII. Thirteenth Annual Report of the United States Geological Survev, 1891-'92, by J. W.
Powell. 1893. 8°. 3 pt. vii, 240 pp., 2 maps; x, 372 pp., 105 pi. and maps; xi, 486 pp., 77"pl. and
maps.

XIV. Fourteenth Annual Report of the United States Geological Survey, 1892-'93, by J. W.
Powell. 1893. 8c. 2 pt. vi, 321 pp., 1 pi. ; xx, 597 pp., 74 pi. and maps.

XV. Fifteenth Annual Report of the United States Geological Survey, 1893-'94, by J. "W. Powell.
1895. 8"^. xiv, 755 pp., 48 pi. and maps.

XVI. Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles D.
AValcott, Director. 1895. (Part I, 1896.) H°. 4 pt. xxii, 910 pp., 117 pi. and maps; xix, 598 pp., 43
pi. and maps; xv, 646 pp., 23 pi. ; xix, 735 pp., 6 pi.

XA'II. Seventeenth Annual Report of the United States Geological Survey, 1895-'96, Charles
D. Walcott. Director. 1896. 8°. 3 pt. in 4 vol. xxii, 1076 pp., 67 pi. and maps; xxv, 864 pp., 113 pi.

and maps; xxiii, 542 pp., 8 pi. and maps; iii, 543-1058 pp., 9-13 pi.

XVIII. Eighteenth Annual Report of the United States Geological Survey, 1898-'97, Charles D.
Walcott, Director. 1897. (Parts II and III, 1898.) 8°. 5 pt. in 6 vol. 1-440 pp., 4 pi. and maps; i-v.
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1-653 pp., 105 pi. and maps; i-v, 1-861 pp., 118 pi. aud maps: i-x, 1-756 pp., 102 pi. and maps; i-xli.
1-642 pp., 1 pi. ; 643-1400 pp.

' '

XIX. Nineteenth Annual Report of the United States Geological Survey, 1897-'98, Charles D
Waloott, Director. 1898. 8°. 6 pt. in 7 toI.

MONOGRAPHS.

I. Lake Bonneyille, l>y Grove Karl Gilbert. 1890. 4°. xx, 438 pp. 51 pi. 1 map. Price $1.50.
II. Tertiary History ofthe Grand Canon District, with Atlas, by Clarence E. Dutton, Capt., U. S. A

1882. 4°. xiv, 264 pp. 42 pi. and atlas of 24 sheets folio. Price $10.00.
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Knoxville Beds, by T. W. Stanton. 1895. 8°. 132 pp. 20 pi. Price 15 cents.

134. The Cambrian Rocks of Pennsylvania, by Charles Doolittle Walcott. 1896. 8^. 43 pp.
15 pi. Price 5 cents.

135. Bibliography and Index of North American Geology, P.aleoutology, Petrology, and Miner-
alogy for the Year 1S94, by F. B. Weeks. 1896. 8^. 141 pp. Price 15 cents.'

136. Volcanic Rocks of South Mountain, Pennsylvania, by Florence Bascom. 1896. 8^. 124 pp.
28 pi. Price 15 cents.

137. The Geology of the Fort Riley Military Reservation aud Vicinity, Kansas, bv Robert Hay.
1896. 8°. 35 pp. 8 pi. Price 5 cents.

138. Artesian-Well Prospects in the Atlantic Coastal Plain Region, by N. H. Darton. 1896. 8^
228 pp. 19 pi. Price 20 cents.

139. Geology of the Castle Mountain Mining District, Montana, bv W. H. Weed and L. V. Pirs-
son. 1896. 8'^. 164 pp. 17 pi. Price 15 cents.

140. Report of Progress of the Division of Hydrography for the Calendar Year 1895, by Frederick
Haynes Newell, Hydrographer in Charge. 1896. 8^-. 3.''6 pp. Price 25 cents.
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141. The Eocene Deposits of the Middle iVtlantie Slope in Delaware, Maryland, and Virginia,

by Willi.am Bnllock Clark. 1896. 8°. 167 pp. 40 pi. Price 15 cents.

142. A Brief Contribution to the Geology and Paleontology of Northwestern Lonisiana, by
T. Wayland Vanghan. 1896. 8°. 65 pp. 4 pi. Price 10 cents.

143. A Bibliography of Clays and the Ceramic Arts, by John C. Branncr. 1896. 8^. 114 pp.
Price 15 cents.

144. The Moraines of the Missouri Coteau and their Attendant Deposits, by James Edward Todd.
1896. 8*^. 71 pp. 21 pi. Price 10 cents.

145. The Potomac Formation in A^irginia, by W. M. Fontaine. 1896. 8°. 149 pp. 2 pi. Price
15 cents.

146. Bibliography and Index of North Amerioau Geology, Paleontology, Petrology, and Jliner-

alogy for the Year 1895, by F. B. Weeks. 1896. 8°. 130 pp. Price 15 cents.
147. Earthquakes in California in 1895, by Charles D. Perriue, Assistant Astronomer in Charge

of Earthquake Obseryations at the Lick Obseryatory. 1896. 8'-. 23 pp. Price 5 cents.

148. Analyses of Rocks, with a Chapter on Analytical Methods, Laboratory of the United States
Geological Survey, 1880 to 1896, by F. W. Clarke and W. F. Hillebrand. 1897^ 8^. ,306 pp. Price
20 cents.

149. Bibliography and Index of North American Geology, Paleontology, Petrology, and Miner-
alogy for the Year 1896, by Fred Boughton Weeks. 1897. 8". 152 pp. Price 15 cents.

'

1.50. The Educational Series of Rock Specimens collected and distributed by the United States
Geological Survey, by Joseph Silas Diller. 1898. 8-. 398 pp. 47 pi. Price 25 cents.

151. The Lower Cretaceous Gryph;eas of the Texas Region, by R. T. Hill and T. Wayland
Vaughan. 1898. 8°. 139 pp. 25 pi. Price 15 cents.

152. A Catalogue of the Cretaceous and Tertiary Plants of North America, by F. H. Knowlton.
1898. 8°. 247 pp. Price 20 cents.

153. A Bibliographic Index of North American Carboniferous Invertebrates, by Stuart Weller.
1898. 8°. 653 pp. Price 35 cents.

154. A Gazetteer of Kansas, by Henry Gannett. 1898. 8^. 246 pp. 6 pi. Price 20 cents.

155. Earthquakes in California in 1896 and 1897, by Charles D. Perrine, Assistant Astronomer
in Charge of Earthquake Observations at the Lick Observatory. 1898. 8-'. 47 pi). Price 5 cents.

156. Bibliography and Index of North American C4eology, P.aleoutology, Petrology, and Miner-
alogy for the Year 1897, by Fred Boughton Weeks. 1898. 8". 130 pp. Price 15 cents.

160. A Dictionary of Altitudes iu the United States (Third Edition), compiled by Henry
Gannett. 1899. 8=. 775 pp. Price 40 cents.

161. Earthquakes iu California in 1898, by Charles D. Perriue, Assistant Astronomer iu Charge
of Earthquake Observations at the Lick Observatory. 1899. 8"^. 31pp. 1 pi. Price 5 cents.

In 2)reparation:

157. The Gneisses, Gabbro-Schists, and Associated Rocks of Southeastern Minnesota, by C. W.
Hall.

158. The Moraines of southeastern South Dakota and their Attendant Deposits, by J. E. Todd.
159. The Geology of Eastern Berkshire County, Massachusetts, by B. K. Emersou.

WATER-SUPPLY AND IRRIGATION PAPERS.

By act of Congress approved June 11, 1896, the following provision was made:
"Provided, That hereafter the reports of the Geological Survey in relation to the gauging of

streams and to the methods of utilizing the water resources may be prin'ed in octavo form, not to
exceed one hundred pages in length and five thousand copies iu number; one thousand copies of which
shall bo for the official use of the Geological Survey, one thousand five hundred copies shall be deliv-

ered to the Senate, and two thousand five hundred copies shall be delivered to the House of Repre-
sentatives, for distribution.''

Under this law the following papers have been issued:

1. Pumping Water for Irrigation, by Herbert M. Wilson. 1896. 8°. 57 pp. 9 pi.

2. Irrigation near Phrenix, Arizona, by Arthur P. Davis. 1897. 8^. 97 pp. 31 pi.

3. Sewage Iri-igatiou, by George W. R'after. 1897. 8^. 100 pp. 4 pi.

4. A Reconnoissanoe in Southeastern Washington, by Israel Cook Russell. 1897. 8'^. 96 pp. 7 pi.

5. Irrigation Practice on the Great Plains, by Elias Branson Cowgill. 1897. 8°. 39 pp. 12 pi.

6. Underground Waters of Southwestern Kansas, by Erasmus Haworth. 1897, 8"^. 65 pp. 12 pi.

7. Seepage Waters of Northern Utah, by Samuel Fortier. 1897. 8*^. 50 pp. 3 pi.

8. Windmills for Irrigation, by Edward Charles Murphy. 1897. 8*^. 49 pp. 8 pi.

9. Irrigation near Greeley, Colorado, by David Boyd. 1897. 8°. 90 pp. 21 pi.

10. Irrigation iu Mesilla Valley, New Mexico, by F. C. Barker. 1898. 8°. 51 pp. 11 pi.

11. River Heights for 1896, by Arthur P. Davis. 1897. 8^. 100 pp.
12. Water Resources of Southeastern Nebraska, by Nelson H. Darton. 1898. 8^. 55 pp. 21 pi.

13. Irrigation Systems in Tex.as. by William Ferguson Hutson. 1898. 8^''. 67 pp. 10 pi.

14. New Tests of Certain Pumps and Water-Lifts used in Irrigation, by Ozni P. Hood. 1889. 8^

91pp. 1 pi.

15. Operations at River Stations, 1897, Part I. 1898. 8^. 100 pp.
16. Operations at River Stations, 1897. Part II. 1898. 8^. 101-200 pp.
17. Irrigatlou near Bakersfield, California, by C. E. Grunsky. 1898. 8-. 96 pp. 16 pi.

18. Irrigation near Fresno, California, by C..E. Grunsky. 1898. 8^. 94 pp. 14 pi.

19. Irrigation ne.ar Merced, California, by C. E. Grunsky. 1899. 8°. 59 pp. 11 pi.

20. Experiments with Windmills, by T. 0. Perry. 1899. 8°. 97 pp. 12 pi.
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21. Wells of Northern Indiaaa, by Frank Leverett. 1899. 8^. 82 pp. 2 pi.
22. Sewage Irrigation, Part II, by George W. Kalter. 1899. 8-. 100 pp. 7 pi.
23. Water-Right Problems of Bighorn Mountains, by Elwood Mead. 1899. 8=. 62 pp. 7 pi.
24. Water Resources of the State of New York, Part I, by George W. Rafter. 1899. 8°.

99 pp. 13 pi.

25. Water Resources of the State of New York, Part II, by George W. Rafter. 1899 8°
101-200 pp. 12 pi.

26. Wells of Southern Indiana (Continuation of No. 21), by Frank Leverett. 1899. 8-. 64 pp.
27. Operations at River Stations, 1898, Part I. 1899. 8°. 100 pp.
28. Operations at River Stations, 1898, Part II. 1899. S-^. 101-200 pp.

In preparation:
29. Wells and Windmills in Nebraska, by Edwin H. Barbour.
30. Water Resources of the Lower Peninsula of Michigan, by Alfred C. Lane.

TOPOGRAPHIC MAP OF THE UNITED STATES.

When, in 1882, the Geological Survey was directed by law to make a geologic map of the United
States there was in existence no suitable topographic map to serve as a base for the geologic map.
The preparation of such a topographic map Avas therefore immediately begun. About one-fifth of the
area of the country, excluding Alaska, has now been thus mapped. The map is published in atlas
sheets, each sheet representing a small quadrangular district, as explained under the next head-
ing. The separate sheets.are sold at 5 cents each when fewer than 100 copies are purchased, but when
they are ordered in lots of 100 or more copies, whether of the same sheet or of dilierent sheets, the
price is 2 cents each. The mapped areas are widely scattered, nearly every State being represented.
About 900 sheets have been engraved and printed; they are tabulated by States in 'the Survey's
"List of Publications," a pamphlet which may be had on application.

The map sheets represent a great variety of topographic features, and with the aid of descriptive
text they can be used to illustrate topographic forms. This has led to the projection of an educational
series of topographic folios, for use wherever geography is taught in high schools, academies, and
colleges. Of this series the first folio has been issued, viz

:

1. Physiographic types, by Henry Gannett, 1898, folio, consisting of the following sheets and 4
pages of descriptive text : Fargo (N. Dak. -Minn.), a region in youth ; Charleston (W.A^a. ), a region in
maturity; Caldwell (Ivans.), aregion in old age; Palmyra (Val), a rejuvenated region; Mount Shasta,
(Cal.), a young volcanic mountain; Eagle (VVis.), moraines; Sun Prairie (Wis.), drumlius; Donald-
sonville (La.), river flood plains; Boothbay (Me.), a fiord coast; Atlantic City (N. J.), a barrier-beach

GEOLOGIC ATLAS OF THE UNITED STATES.

The Geologic Atlas of the United States is the final form of publication of the topographic and
geologic maps. The atlas is issued in parts, progressively as the surveys are extended, and is designed
ultimately to cover the entire country.

Under the plan adopted the entire area of the country is divided into small rectangular districts
(designated quadranr/Ies), bounded by certain meridians and parallels. The unit of survey is also the
unit of publication, and the maps and descriptions of each rectangular district are issued as a folio of
the Geologic Atlas.

Each folio contains topographic, geologic, economic, and structural maps, together with textual
descriptions and explanations, and is designated by the name of a principal town or of a prominent
natural feature within the district.

Two forms of issue have been adopted, a "library edition" and a "field edition." In both the
sheets are bound between heavy paper covers, but the library copies are permanently bound, while
the sheets and covers of the field copies are only temporarily wired together.

Under the law a copy of each folio is sent to certain public libraries and educational institu-
tions. The remainder are sold at 25 cents each, except such as contain an unusual amount of matter,
which are priced accordingly. Prepayment is obligatory. The folios ready for distribution are listed
below.

Xo.
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Name of slieet. LimitiDg meridians. Limiting ijarallols.

Area, in Price,
square In

miles, .cents.

Fredericksburg.

Staunton

Lassen Peak

Knoxville

Cleveland
PikeviUe ....

McMinnville.

Nomini

Three Forks.
Loudon

Pocabontas .-

Morristown..

California
{Virginia
Kentucky

/Maryland
\Virginia
iVirginia
\West Virginia.
California
Tonnessee
North Carolina
California
California
{Alabama
Georgia
Tennessee
Tennessee
Tennessee
Tennessee
/Maryland
(.Virginia

Montana
Tennessee
Virginia
West Virginia

.

Piedmont

{Nevada City.
Grass Valley.
Banner Hill .

{Gallatin .

,

Canyon . .

.

Shoshone

.

Lake
Pyramid Peak

[Virginia
^Maryland
IWest Virginia..

Franklin 1^1^
Briceville
Buckhannon
Gadsden
Pueblo
Downieville
Eutte Special
Truckee
Wartburg
Sonora
Nneces
Bidwell Bar

Tazewell

Boise
Kichmond
London
Teuraile District Special.
Eoseburg

Holyoke

\We8t Virginia .

.

Tennessee
West Virginia ..

Alabama
Colorado
California
Montana
California

California
'L'exas

California
'Virginia
."West Virginia.
Idabo
Kentucky
Kentucky
Colorado
Oregon
/Massacbusetts
IConnecticnt . .

.

79°-79o 30'

121^-122°

83° 30'-84o

84° 30'-85°

85°-85° 30'

85° 30'-86o

810-81° 30'

83°-83° 30'

121° 00'

121° 01'

.120° 57'

25"-121o 03' 45"
35"-121° 05' 04"
05"-121o 00' 25"

1200-120° 30'

79°-' ' 30'

840-840 30'
80O-80O 30'

860-860 30'

104° 30'-105o

120° 30'-121°
30"-112o 36' 42"

120O-120O 30'

840 30'-85°
-120°-120o 30'

lOOO-lOQo 30'

1210-121° 30'

810 30'-82o

116°-110° 30'

84°-84° 30'

640-84° 30'
106O 8'-106o 16'

1230-123° 30'

72° 30'-73o

380-38° 30'

36° 3D'-37o

380-380 30'

400-41°

35° 30'-30o

350-350 30'

350 30'-36o

35° 30'-36°

37°-370 30'

36°-36° 30'

390 13' 60"-39o 17' 16"
390 10' 22"-39o 13' 50"
390 13' 50"-39o 17' 16"

380 30'-39o

380 30'-39o

36°-36° 30'

38° 30'-39°
340-340 30'

360-36° 30'

370 30'-38°
29° 3n'-30°
39° 3O'-40"

370-370 30'

430 30'-44o

370 30'-38o

370-37° 30'

390 22' 30"-39o 30' 30"
430-43° 30'

11.65
12.09
11.05

42°-12 30'

STATISTICAL PAPERS.

Miueral Resources of the United States [1882], by Albert Williams, jr. 1883. 8^\ xvii, 813 pp.
Price 50 cents.

Mineral Resources of the United States, 1883 aud 1884, by Albert Williams, ir. 1885. 8°. xiv,

1016 pp. Price 60 cents.

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology.
1886. 8°. vii, 576 pp. Price 40 cents.

Mineral Resources of the United States, 1886, by David T. Day. 1887. S°. viii, 813 pp. Price
50 cents.

Mineral Resources of the United States, 1887, by David T. Day. 1888. 8°. rii, 832 pp. Price
50 cents.

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii, 652 pp. Price
50 cents.

Mineral Resources of the United States, 1889 and 1890, liy David T. Day. 1892. 8°. viii, 671 pp.

Mineral Resources of the United States, 1891, by David T. Day. 1893. 8". vii, 630 pp. Price
50 cents.
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Mineral Resources of the United States, 1892, by David T. Day. 1893. 8°. vii, 850 pp. Price

50 cents.
Mineral Resources of the United States, 1893, by David T. Day. 1894. 8-. viii, 810 pp. Price

50 cents.
On March 2, 1895, the following provision -was included in an act of Congress

:

"Provided, That hereafter the report of the mineral resources of the United States shall be
issued as a part of the report of the Director of the Geological Survey."

In couipliauce with this legislation the following reports have been published:
Mineral Resources of the United States, 1894, David T. Day, Chief of Division. 1895. 8°. xv,

646 pp., 23 pi. ; xix, 735 pp., 6 pi. Being Parts III and IV of the Sixteenth Aunual Report.
Mineral Resources of the United States, 1895, David T. Day, Chief of Division. 1896. 8°.

xxiii, 542 pp.,8 pl. and maps; iii, 543-1058 pp., 9-13 pi. Being Part III (in 2 vols.) of the Seventeenth

Aunual Report.
Mineral Resources of the United States, 1896, David T. Day, Chief of Division. 1897. 8°.

xii 642 pp., 1 pi. ; 643-1400 pp. Being Part V (in 2 vols.) of the Nineteenth Annual Report.

Mineral Resources of the United States, 1897, David T. Day, Chief of Division. 1898. 8°.

viii, 651 pp., 11 pi. ; viii, 706 pp. Being Part VI (in 2 vols.) of the Nineteenth Annual Report.

The money received from the sale of the Survey publications is deposited in the Treasury, and
the Secretary of that Department declines to receive bank checks, drafts, or postage stamps ; all remit-

tances, therefore, must be by money order, made payable to the Director of the United States

Geological Survey, or in currency—the exact amount. Correspondence relating to the publications

of the Survey should be addressed to

The Director,
United States Geological Sl'rvey,

Washington, D. C, June, 1S99. Washington, D. C.



[Take this leaf out and paste the separated titles upon tbree of your eata-

logue cards. TLo lirst and second titles need no addition ; over the third write

that subject under which you would place the book in your library.)

LIBRARY CATALOGUE SLIPS.

United States. Dvpartment of the interior. (U. S. geological survey.)

Departmeut of the iuterior
|

—
|
Monographs

|
of the

|
United

States geological survey
|
Volume XXXVII

|

[Seal of the depart-

meut]
I

AVashington
|

government printing ofHce
|
1899

Second title: United States geological survey
|

Charles D.

Walcott, director
|

—
|

Fossil flora
|
of the

|
lower coal meas-

ures
I

of
I

Missouri
|
by

|
David White

|

[Vignette]
|

Washington
|

government printing office
|
1S99

i°. xi, 467 pp. 73 pi.

White (David).

United States geological survey
|

Charles D. Walcott, di-

rector
I

—
I

Fossil flora
|
of the

|
lower coal measures

|
of

|
Mis-

souri
I

by
I
David White

|

[Vignette]
|

Washington
|

government printing office
|
1899

4°. xi, 467 pp. 73 pi.

[United States. Department of the interior. {JJ. S. geological survey.)

Monograph SXXVn.]

United States geological survey
|

Chai'les D. Walcott, di-

rector
I

—
I

Fossil flora
|
of the

|
lower coal measures

|
of

|
Mis-

souri
I

by
I

David White
|

[Vignette]
|

Washington
|

government printing office
|
1899

iP. xi, 467 pp. 73 pi.

[United States. Department of the interior. {XT. S. geological survey.)

Monograph XXXVn.)



i '.' 'J
.1 'J













SMFTHSOMIAN INSTFTUTION LIBRARIES

3 9088 01363 2450


