THE ALLIES OF SELAGINELLA RUPESTRIS IN THE
SOUTHEASTERN UNITED STATES.

By G. P. YAN ESELTINE,

- —

INTRODUCTION.

The rupesiris group of the genus Selaginella, in so far as 1t is rep-
resented in North America, has attracted the attention of several
botanists, only two of whom, however, have attempted to analyze the
group as a whole. Underwood published,! in 1898, a paper on
“ Selaginella rupestris and its allies,” in which he called attention to
the rich variety of forms, described 6 new species, and redescribed
8. rupestris (L.) Spring, the type of the group, together with
8. tortipila A. Br. Two years later Dr. Georg Hieronymus, of Berlin,
published ? a large number of new species of Selaginella, including
13 from North America previously involved in §. rupeséris. In 1901,
the same author gave a synopsis of the whole group,® which, though
very carefully prepared, was based unfortunately on & comparatively
small number of specimens. With the exception of the redescrip-
tion of §. cinerascens by A. A. Eaton, and a short paper by Doctor
Underwood, describing 2 new species from the southeastern United
States, there have been no further contributions to the knowledge of
8. rupestris and its allies in North America.

It is apparent, however, from the diversity of the abundant mate-
rial in American herbaria, that there are involved a number of addi-
tional species. The present series of papers, undertaken at the sug-
gestion of Mr. William R. Maxon, is intended to survey the whole
group of Selaginella rupestris, to amplify the older descriptions
where it seems necessary, to describe such new species as appear,
and to correlate all descriptions with as large an amount of material
as practicable. In pursuance of the last-mentioned aim, the author
has been greatly aided by the curators of the Gray Herbarium, and
of the herbaria of the New York Botanical Garden and the Missouri
Botanical Garden, who have generously lent for examination all

*Bull. Torrey Club 25: 125, 1898.
* Hedwigia 839: 290-320. 1900,
! Engl. & Prantl, Pflanzenfam. 1% 621-717. 1901.
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160 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM,

the material in their keeping which comes within the scope of this
paper.

The present instalment deals with the representatives of this
group occurring in the Gulf Coastal Plain of the United States and
the territory immediately adjacent to the northeast.

MORPHOLOGICAL NOTES.

In general appearance the plants of this group somewhat resemble
small dwarfed forms of the club mosses (Lycopodium spp.). They
are more or less cespitose in habit with erect, ascending, or repent,
many-branched shoots covered with 6 to 13 rows of small sessile
leaves.

The shoots or main stems are usually 5 to 26 mm. long (much
longer in a few species) ; the primary branches are somewhat shorter
than the shoots, but not otherwise different; the secondary branches
generally average half as long as the primary branches; and the
ultimate branchlets are merely short spurs, slightly enlarged at the
tip and only a few millimeters in length. The branching appears to
be dichotomous, but Campbell® states that it is really monopodial.

The rhizophores are leafless, stemlike structures, which arise exog-
enously from the stems and produce many capillary endogenous
roots. They arise more numerously from the base of the shoots, but
usually occur sparsely throughout their whole length.

The leaves, which are all alike, are small and sessile, gnd are
usually provided with a suture (groove) in a median line on the
dorsal side, cilia on the margins (also often on the edges of the dor-
sal suture), and a seta (awn) at the apex, although some of these
characters are lacking in part of the species. As to length there is
some diversity on the same plant, though other leaf characters are
fairly constant. Desecriptions of leaves throughout this paper refer
to those of the primary shoots. The length of leaves is measured
on the ventral side, from the point of attachment to the apex of the
leaf proper, excluding the seta. It should be noted that cilia and
setee are 1n all cases more or less deciduous,

The spikes (fruiting branches) are terminal and usually more or
less 4-angled. The sporophylls are similar to the ordinary leaves
but wider and often provided with short lobes or auricles at the base.
The measurements for sporophylls are taken from those in the mid-
dle of the spike.

Each sporophyll bears either a megasporangium or a micro-
sporangium. The position of these on the spike varies somewhat.
On the erect or ascending plants the megasporangia usually occupy
the lower rows of sporophylls, while the microsporangia occupy the
upper and by far the larger number of sporophyvlis. In the repent or

I Mos=es and ferns 522, 1805,
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prostrate plants the megasporangia often occur only on the ventral
side of the spike, while the microsporangia occur on the dorsal side.

The megasporangia, normally containing 4 megaspores, are irreg-
ularly spherical, bulging considerably over each megaspore. The
megaspores are nearly spherical, but are slightly pyramidal on the
commissural face, 1. e., the side of contact with the other megaspores.
This face usually bears 8 commissural ridges spreading at approxi-
mately equal angles from each other, beginning at the apex of the
commissural side and extending to the base of the flattened portion.
The ends of these ridges are sometimes connected by a raised ring.
The surface may be either plain, somewhat rugose, tuberculate, or
reticulate, wholly or in part. These irregularities on the surface of
the megaspores are of considerable value in classification. It often
happens that one megaspore of the tetrad develops at the expense of
the other three, which are then much dwarfed. The stated size of
megaspores in the following descriptions is that of an average nor-

mal megaspore.

The microsporangia are reniform, and contain several hundred
microspores. These present much the same general appearance as
the megaspores, but are exceedingly minute,

The writer’s heartiest thanks are due to Miss Kathryn Steinle, of
the Western High School, Washington, D. C., for the drawings of
leaves, sporophylls, and megaspores.

DESCRIPTIONS OF SPECIES.

EEY TO TIHIE SPECIES.

Megaspores smooth, at least on the outer face.
Stems (including leaves) up to 1 mm. thick; leaves
without cilia in the dorsal suture, bearing a
cluster of cilia on the long adnate base___ .. 2. 8, arenicola.

Stems thicker: leaves usually bearing 4 to 10 cilia in
the dorsal suture, without a cluster of cilla at
the base.
Plants 7 to 12 em. high ; megaspores merely rugose
on the commissural face.
Leaves rather lax, glaucous green ; dorsal cilia
of leaves as large as the marginal. . __ 3. 8. hunifusa.
Leaves closely appressed, darker green; dor-
sal cilia, when present, minute and usu-
ally confined to the basal portion of the
dorsal suture - __ e 4, 8. funiformis.
Plants 3 to 6 cm. high ; megaspores rugose-tubercu-
late on the commissural face .- _.————_ 5. 8. acanthonola.
Megaspores alveolate or rugose-reticulate or rugose-tuber-
culate. _
Setee tortuons; plant® prostrate or ascending; mega-
spores rugose-tuberculate.
Plants prostrate, spreading; leaves 8-ranked___.__ 6. S. tortipile.
Plants ascending, densely cespitose; leaves 13-
DD RN s s oo s s S 7. 8. sherwoodii.
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Setm straight; megaspores alveolate or rugose-retic-

ulate.
Plants erect: stems up to 1 mm. thick ; megaspores
rugose-reticulate_______ o 1. §. riddellii,
Plants ascending; stems thicker: megaspores
alveolate e e 8. 8. rupesiris.
1. Selaginella riddellii Van Eseltine, sp. nov, PratE 15. Ficure 63.

Plants erect or ascending, cespitose, 4 to 8 cm. (occasionally 12 em.) high:
rhizophores few, 1 to b ¢m. long (averaging 2 cm.), finely and copiously short-
radicose; stems (including leaves) 0.7 to 1.2 mm. thick, rigid, branched at in-
tervals of 6 to 12 mm.; branches few (2 to 4), 25 to 6 cm. long, with few
branchlets, these simple, strictly ascending, up to 5 mm. long ; leaves apparently
6-ranked, appressed, slightly imbricate, pale green when young, ochraceous to
dark brown in age, thickish, flat or slightly concave on the upper surface,
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F1g¢. 63.-—Details of Selagmella riddellii. a, Dorsal view of leaf; b, ventral view;
e, dorsal view of sporophyll; &, ventral view; e, commissural face ¢f megaspore;
f, outer face. From the type specimen, Scale 30.

slightly convex on the lower, deeply sulcate dorsally in a median line up to the
rather blunt apex, linear-deltoid to linear-lanceolate from a short obdeltoid
base, minutely 4 to 8-ciliate on the margins; longest leaves 1.3 mm. long; cilia
up to 0.06 mm. long, green, yellowish, or hyaline; sete up to 0.6 mm. long, on
the younger leaves white, on the older leaves reddish or yellow at the base,
scabrous to spinulose-roughened.

Spikes nearly quadrangular, up to 2.5 em. long; sporophylls up to 1.5 mm.
long, 0.7 to 0.8 mm. wide just above the base, slightly elongate-triangular from
an auriculate base (auricles rounded-trigangular), minutely 12 to 18-ciliate on
the margins; sete and cilia similar to those of the stem lenves,

Megasporangia yellowish, 0.6 mm. in diameter ; megaspores .45 mm, in diam-
eter, vellowish, rugose-reticulate; microspores deep orange (deep yellow by
transmitted light), up to 0.046 mm. in diameter.

Type in the U. 8. National Herbarium, no, 690149, collected near Prairie
View, Waller County, Texas, January 3, 1911, by F. W. Thurow (no. 7).
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The following specimens have been examined:

Texas: Burnett County, Reverchon 1632 (N, M, Y).! Hudson Mountaln,
Gillespie County, Jermy 342 (N, M). Newton County, Holmes &
Fetherolf, January, 1903 (N). Montgomery County, Thurow 8 (N).
Prairie View, Waller County, Thurow, October 26, 1915 (N). Llano,
Lindheimer 76 (M) ; Plank (Y). Marble Falls, Plank (Y). Austin,
Long, March, 1900 (Y), and February, 1801 (Y). Localities wanting,
Drummond 352 (Y) ; Riddell 10 (Y).

DistrIBUTION : -Central and eastern Texas. probably through southern
Louisiana.

The rugose-reticulate megaspores differentiate this plant from all others of
the southeastern United States, while the very slender, erect shoots are in
rather marked contrast with any of the other Texan and New Mexican species,
Selaginella rupincola, with which this species might possibly be confused, is a
larger plant, with longer sets, thicker stems, and megaspores with a raised
ring circumscribing the ends of the commissural ridges.

There is a brief manuscript description of this species (under Lycopodium)
by Riddell in the Gray Herbarium.

EXPLANATION OF PLATR 15.—Type spcelmen of Selaginella riddellif. Natural size.

2. Selaginella arenicola Underw. Bull. Torrey Club 25: 511. 1898,
PraTEs 16, 17. FI1GURe 64.

Selaginella arenaria Underw, DBull, Torrey Club 25: 129, 1898, not Baker,
1883.

Plants erect, fasciculate, 5 to 10 c¢m, high, somewhat rigid; rhizophores
abundant, arising only from the base of the shoots; stems (Including leaves)
up to 1 mm. thick, rigid, freely branched at intervals of 7 to 10 mm. ; primary
branches few (3 to §), 4 to 8 em. long, with few short branchlets, these 5 to
10 mm. long, simple, strictly ascending, incurved; leaves G-ranked, appressed,
slightly imbricate, In the younger stages glaucous green, in age becoming cinere-
ous brown, thickish, papillose-roughened, flat above, slightly convex beneath,
deeply sulecate dorsally in a median line up to the apex, linear-deltoid from a
long decurrent base, minutely 7 to 14-cillate on the margin, bearing a clump
of cilia on the decurrent base; longest leaves 1.2 mm. long, about 0.8 mm, wide
at the base: cilia 0.03 to 0.06 mm, long; sete up to 0.8 mm. long, 0.03 to 0.0
mm. thick, white with yellowish base, spinulose-serrulate throughout.

Spikes terminal on the shoots and upper branches, quadrangular, 1.5 to 2 cm.
long : sporophylls elongate-triangular from an auriculate base {(auricles broadly
rounded-triangular) acute, in the vounger stages glaucous green, in age be-
coming pale brown, somewhat cymbiform, about 1.2 mm. long, 0.66 mm. wide
at the base, 15 to 25-ciliate on the margin, deltoid.

Megasporangia In the axils of the lower sporophylls, 0.6 mm. In diameter:
megaspores crustaceous, punctate on the commissural side, irregularly and
minutely punctulate on the opposite side, chalk-white, 0.4 mm, In diamneter;
microsporangia in the axils of the upper sporophylls, flattened, reniform, the
widest diameter (0.6 mm.; microspores red to orange, the widest diameter

0.036 mmn.

! Capitals in parentheses designate the herbarium in which the specimen ex-
amined 18 deposited, as follows: (N), U. 8. National Herbarium; (G), Gray
Herbarlum of Harvard University; (Y), herbarium of the New York DBotanieai
Garden; (M), herbarium of the Missouri Botanical Garden.
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The type, in the herbarlum of the New York Botanical Garden, was collected
near Eustis, Lake County, Florida, January 14, 1891, by L. M, Underwood (no.
1355 in part).

Other collections of this species are:

GEORGIA ; Near Bainbridge, Curtiss 6714 (N, G, Y). Near Pendleton Creek,
about 3 miles south of Qhoopee, Tatnall County, Harper 1860 (N, M,
Y). Near Ohoopee River, west of Reidsville, Tatnall County, Harper
1854 (N, G, M, Y). Near Chattahoochee Rliver, Muscogee County,
exposed granite rocks, Harper 1800 (N, G, M). Albany, Tracy
3510 (M).
Froripa : Near Chattahoochee, arid sandy ridges, Curtiss (N), About 2%
miles south of Grandin, Putnam County, high pine land near edge
of scrub hammock, Harper 6 (N), Orange County, Meislahn 138 (N).
Gadsden County, Chapman (Y). Eustis, Lake County, Underivood
1355a (Y). Claremont, Williamson (Y). Braidentown, in “ marigold”
and oak scrubs, on loose white sand, Combs (N).
- DistTRiBUuTION ! Dry sandy ground or rock waste, ceniral and northern
Florida and southern Georgia.

i

F10. 64,—Detalls of Selaginella arenicols. a, Dorsal view of leaf; b, ventral
view; o, dorsal view of sporophyll ; d, ventral view; e, commissural face of
megaspore ; f, outer face. From the type specimen. Scale 30.

On the type sheet of S. erenicola in the herbarium of the New York Botanical
Garden there are 10 pieces of Selaginella. Six of these are obviously one
species, probably portions of the same plant, and the other four are portions
of a plant or piants entirely distinct in several respects, These differences are
taken up at length following the description of the second species represented.
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It is the plant with more slender stems and with leaves bearing no cilia in the
dorsal suture that must be taken as the type of 8. arenicolae, since Underwood,
in his description, emphasizes the fact that the plant is * slender” and makes
no mention of the dorsal cilia, while he subsequently used the presence of
these as a distinguishing mark of 8. aeenthonota. Of the other two specimens
cited by Underwood in his descriptions of the specles, one (Gadsden County,
Florida, Chaepman, in 1840) is true S. arenicole; and the other (collected in
the vicinity of Eustis, Lake County, Florida, July 16-31, 1894, by Nash, no.
1449) belongs to the other species,

Selaginella arenicola is readlly distinguished from any other species by its
nearly smooth megaspores, long adnate leaf base, and extremely slender stems,
Harper's no. 1860 Is peculiar in having a somewhat laxer habit and more
spreading leaves than most collections of this species.

EXPLANATION OF PLATES 16, 17.—Sfelaginelle arenicola. Pl. 18, the type specimen;
Pl. 17, %pecimen collected near Grandin, 'utnam County, Florida, Harper 6, U, 8. Nat,

* Herb. no. 513489. Both natural siza.

3. Selaginella humifusa Van Eseltine, sp. nov, PLaTE 18. FI1GURE 65.

Plants ascending, densely cespitose, 5 to 7 c¢m. high; rhizophores abundant,
arising only from the base of the shoots; stems (including leaves) up to 2 mm,
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Fi1g. 65.—Details of Selaginella humifusa. a, Dorsal view of leaf; b, ventral view;
¢, dorsal view of sporophyll; d, ventral view; e, commissural face of megaspore;
f, outer face. From the type specimen, BScale 30,

thick, rather lax, freely repeatedly branching at intervals of 3 to 6 mm.; pril-
mary branches abundant, 3 to 6 cm, long, with abundant short branchlets § to
20 mm. long, these with still smaller branchlets; ultimate branchlets up to
5 mm, long, simple, divaricate; leaves 8 to 10-ganked, imbricate, slightly ap-
pressed, In the younger stages pale green, in age becoming cinereous brown,
thickish, chartaceous, minutely papillose-roughened, flat above, slightly con-
vex beneath, sulcate dorsally in a median line up to the apex, narrowly deltoid
from a short obdeltoid base, minutely 8 to 12-ciliate on the margins, bearing 5
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to 10 cllia on the edges of the dorsal suture; longest leaves 1.5 mm. long, 0.3
mm. wide at the base: cilia 0.045 to 0.076 mm. long; setge deciduous, up to 1 mm.
long, 0.034 to 0.068 mm. thick, white, spinulose-roughened,

Spikes terminal, nearly quadrangular, up to 2 cm. long, 1 mm. thick; spore-
phylls 1.75 mm. long, 1 mm. wide, deltoid, auriculate at base, narrowly sulcate
dorsally in a median line up to the ciliate setigerous apex, 15 to 23-ciliate on
the margins, occasionally very minutely ciliate on the base, with 4 to 10 cilia
on-the edges of the dorsal suture; setse and cllia similar to those of stem leaves;
auricles rounded-deltoid, 0.2 mm, wide,.

Megasporangia reddish yellow, 0.7 mm, in widest diameter; megaspores crus-
taceous, whitish, more or less minutely punctate, rougher on the commissural
side, 0.3 to 0.35 mm. in diameter; microsporangia 0.6 mm. in widest diameter,
reniform, orange or brownish orange; microspores abundant, bright orange,
0.03 mm, in diameter,

Type in the U, 8, National Herbarium, no, 228293, collected in the vielnity of
Eustis, Lake County, Florida, July 16-31, 1804, by George V. Nash (no. 1449).

Other collections of this species are:

Frorma: Dry sandy soil, Lake County, Nash 1449 (G, M, Y). Sanford,
Orange County, September, 1000, Rapp (N). Sandy pine woods, Ala-
pattah, Dade County, Eaton (N, G).

DisTrIBUTION ;: Central and southern Florida.

Selaginellg humifusa, which is the specles confused by Underwood with his
8. arenicola, differs markedly from that species in several respects. Whereas
the leaves of each are of nearly the same length on the inner surface from the
point of attachment to the tip, the long basal portion of the leaves of 8. arent-
cole makes them appear on the outer face or dorsal side from half as long
again to twice as long as those of 8. humifusa. The basal portion of the leaves
of 8. humifusae may or may not have a few very minute cilia upon it, but this
portion of the leaves of S. arenicola usually has a distinet clump of cilia quite
as long as the marginal ones, Selaginelle humifuse has cilia along the edges
of the dorsal suture, and 8, arenicola never has them., It must be borne in mind,
however, that these cilia are, like the marginal ones and the setie, more or less
deciduous, and are not to be found on every leaf. The leaves of 8. humifusa
are apparently 8 to 10-ranked and those of 8. arenicola apparently never more
than 6-ranked. The latter species is less loosely tufted than the former, as
also much more slender.

This specles differs from Its closest ally, 8. funiformis, in the following char-
acters: The leaves are thinner and flatter, not so closely appressed, and (in
drying) of a much lighter green color. The dorsal cilia are large and rather
abundant In 8. humifusa and exceedingly minute or absent in S. funiformas.
The spores of the latter are much rougher than those of S. humifusa. The stiff,
cordlike appearance of S. funiformis furnishes a rather obvious distinguishing
character, as opposed to the softer and more lax appearance of 8. humifusa.

EXPLANATION OF PrATB 18.—Ty¥ype specimen of Selaginella humifusa. Nsatural size,

4, Selaginella funiformis Van Eseltine, Proc. Biol. Soc. Washington 30: 161,
1917. Prate 19. Figure 66.

Plants erect, cespitose, rigid, up to 12 em. high; rhizophores abundant at the
base of shoots, sparse along the older portions of the stem; stems (including
leaves) up to 1.2 mm. thick, rigid, sparsely branched at intervals of 7 to 10 mm.,
primary branches few, 5 to 8 cm. long, these bearing few secondary branches
(up to 20 mm,. long) ; ultimate branchlets oceurring throughout, up to 5 mm.
long, simple, closely ascending; leaves 8 to 12-ranked, very closely appressed,
imbricate, in the younger stages olive-green, in age becoming dull brown, thick-
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ish, chartaceous, slightly concave above, convex beneath, narrowly sulcate
dorsally in a median line up to the acute apex, narrowly deltoid from a short
broadly obdeltoid base, 6 to 10-ciliate on the margins, occasionally minutely
4 to 8-ciliate along the edges of the dorsal suture; longest leaves 1.23 mm. long,
0.4 mm. wide at the base: cilia 0.03 to 0.06 mm. long,; sete white with a reddish
base, scabrous, up to 1 mm, long.

Spikes nearly gquadrangular, up to 15 mm. long, 1 mm. thick; sporophylls 1.5
mm, long, 0.8 mm. wide at the base, narrowly sulcate dorsally in 4 median line
up to the acute apex, auriculate, minutely 19 to 20-ciliate on the margin, occa-
sionally 4 to 8-ciliate on the edges of the dorsal sufure near the base; auricles
broadly obdeltoid, ciliate; cilla more minute and seta® slightly shorter than on
the stem leaves,

Megasporangia yellowish, 0.6 mm, in widest diameter ; megaspores rugose on
the commissural side, nearly smooth on the opposite side, 0.3 mm. in diameter;
microsporangia 0.6 mm. in widest diameter, reniform, oraange or brownish;
microspores abundant, bright orange, 0.03 mm. in diameter,

Fig. 68.—Details of Selaginella funiformis., a, Dorsal view of leaf; b, ventral view;
o, dorsal vilew of sporophyll; d, ventral view; ¢, commissural face of megaspore,
{, outer face. From the type specimen., Bcale 30,

Type in the U. 8. Natlonal Herbarium, no. 7238935, collected on hillocks of
loose sand in shade of scrubby oaks near Carrabelle, Florida, March 15, 1898,
by Charles Mohr.

The following specimens have been examined :

Froripa ; Carrabelle, Mohr, March 10, 1898 (IN), and March 14, 1898 (N);
“ Chapman ” (Biltmore distribution, no. 3432b) (N, G, Y} “ Chapman”
(without number) (M). Indian River, Palmer (M, G). Palatka,
Hasbrouck (N). Fort Lauderdale, Small & Carter 1013 (G, Y) ; Small,
Carter & Small 3349 (Y):; Small & Wilson 1762 (Y). Clearwater,
Huger (Y).

DisTRIBUTION ! Sand dunes and barrens, throughout Florida,

This species is closely allled to 8. humifusa, but differs in the points noted
under that species. Its next closest ally, 8. arenicola, differs in the long-
adnate base of the leaf, smoother megaspores, fewer ranks of leaves, and cor-
respondingly smaller stems., The extremely closely appressed leaves glve the
stem an appearance not unlike that of stiff cord.

EXPLANATION OF PraTe 19,—Type specimen of Selaginella funiformis, Natural size,
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5. Selaginella acanthonota Underw. Torreya 2: 172, 1902,
Prate 20. Fieure 67.

Selaginella rupestris acanthonota Clute, Fern Allies 142, 264, 1905.

Plants cespitose, ascending, up to D cm., high; rhizophores abundant through-
out; sfems (including leaves) up to 2 mm. thick, somewhat rigid, densely re-
peatedly branched at intervals of 3 to 7 mm.; primary branches 3 to 5 cm.
long, similar to shoots; ultimate branchlets up te 7 mm. long, simple, closely
ascending; leaves 8 to 10-ranked, imbricate slightly over half their length,
appressed, in the younger stages pale green, in age becoming reddish brown,
thickish, chartaceous, flat above, slightly convex beneath, sulcate dorsally in
a median line up to the apex, 8 to 12-ciliate on the margins, 4 to 8-ciliate along
the edges of the dorsal suture, narrowly deltoid from a short obdeltoid base;
longest leaves 1.6 mm. long, 0.4 mm, wide at the base; cilia 0.042 to 0.051 mm.
long; setse deciduous, up to 1 mm. long, 0.034 to 0.068 mm. thick, white with
reddish base, minutely spinulose.

n
It

F16. 67.—Detalls of Sclaginella acanthonotq. a, Dorsal view of leaf; b, ventral view;
¢, dorsal view of sporophyll; &, veniral view; ¢, commissural face of megaspore;

f, outer face. From the type specimen, 8cale 30.

Spikes terminal, quadrangular, up to 3 ecm. long, 1.5 to 2 mm. thick; sporo-
phylls up to 2 mm, leng, 0.8 mm. wide at the base, deltoid, 20 to 25-ciliate on
the marging, minutely 10 to 15-c¢iliate on the edges of the dorsal suture: setm
about two-thirds as long as those of stem leaves: cllia much more minute,

Megasporangia pale yellow, 0.6 mm. in widest diameter; megaspores white,
0.28 mm. in diameter, tuberculate-rugose on the commissural side, nearly
smooth on the opposite side ; microsporangia 0.5 mm. in dismeter, reniform,
pale orange; microspores pale orange, 0.05 mm, in diameter,

The type, in the herbarium of the New York Botanical Garden, was col-
lected by C. L. Willilamson in pine barrens near Wilmington, North Caro-

Iina, July, 1892.
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The following specimens have been examined :

Frorma: Scrnh hetween Narcoosie and Runnymeide, Osceola County,
Harper 10 (N, M). Dry pine barrvens ut base of Tabletop Hill, north-
west of West Apopka, Lake County, Harper 16 (N, G, M). Scrub
about 3 mlles east of Tavares, Lake County, Harper 17T (N, M), Palmu
Sola, Tracy 7554 (N. M, (3).

GEorGIA : Saud hills of Ohovopee River near Reidsville, Tatnall County,
Harper 1852 (N, G, M). Dry pine barrens cast of Arabi, Dooly
County, on rocks, Harper 1957 (N, G, M). Sand hills of the Little
Ocmulgee River, Montgomery County, Hairper 1987 (N, G, M). Near
Harrison, on Altamaha grit, Harper (N, Y).

NortH Carorina: Fast of Wilmington, In dry sund, Bariram (),
Chase (N).

DisTrIBUTION : Central Florida to North Carolina, along the Coastal Plain.

Willinmson in a letter to Underwood-—ihe letter now attached to the type
sheet in the herbarium of the New York Botanical Garden—states that this
species “ grew In the white sand of the open sand barrens in circular clumps
a foot or more in diameter. that were generally almost covered by the drifting
sand.” The specimen of Ilarper’s uo. 1987 (with photograph) in the Gray
Herbarium shows the habit very well.

This species differs noticeably from S. humifusa, to which it is closely re-
lated, in its dwarfish aspect, as well as in its much more ruagose spores, and its
more minute dorsal cilia, those of §. acanthonota bheing extremely fine, while
those of 8. humifuse are quite as large and prondnent as are the marginal
ones. The dwarf hablt and more strongly rugose spores also serve to distin-
guish it from S. funiformis. 1t lg typically more lax than S, funiformis, but
there is a very cousiderable varintion in that respect. Selaginella acanthonoia
seems to be the ost variable species in the group, exclusive, perhaps, of
8. rupesiris.

Underwood in his notes on 8. acanthonoid says that it is related to S.
rupestris. The luck of detinite reticulation on the wegaspores, as well as the
more stiffly ascending or semiercet habit and the shorter leaves with dorsal
cilig, shows it to be much more closely related to S, humifusa und the other
southern species.

EXPLANATION OF PLATE 20.—Type specimen of Selaginelle acanthonota. Natural size,

8. Selaginella tortipila .\ Dr. Ann. Xej, Nat, V, 3: 2. 1865,
Prate 21. Figure 6R,

Nelaginella rupestris tortipita Uinderw, Native Ferns ed. 4, 140, 1893,

Plants prostrate, loosely fasciculate, 20 to 25 ¢m. long, producing rhizophores
at the base of the shoots, rarely cl=ewhere; stoius (including leaves) up to
1.25 mm. thick, flexuous, loosely repeatedly branched at intervals of T to 25
wm, ; larger branches simflar to the primary shoots; ultimate branchlets up
to 20 mm. long, slightly thicker than the shoots; leaves 8-ranked, imbricate,
closely appressed on the shoots and branches, more lax on the ultimate
branchlets, In the younger stages pale glaucous green, in age becoming ochra-
ceous to cinereous brown, chartaceouns, thickish, slightly coneave above,
strongly convex henegth, narrowly suleate dorsally nearly to the thick blunt
upex, lanceolate from a long decurrent base. minutely 8 to 8-cillate on the
marging, ahruptly setigerous at the apex: longest leaves 2 mm. leong, 0.6 mm.
wide at the hase; cilin up to 0,045 mm, long, hyaline, deciduous; setre fibri-
form, minutely spinulose. exiremely tortuous, ochruaeeous to byaline, up to 0.7
mm. long,

48212°—18—2
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Npikes inconspicuous, not more thun 5 mun, long; sporophylls ovale-lanceo-
late, cymbiform, 0.9 mm. wide above the base, minutely ¢ to 12-ciliate on the
margins, otherwise similar to the stem leaves.

Megasporangia 0.6 mm. in diameter, arranged on the ventral side of the
spike; megaspores subrugose-tuberculate, yellow, 0.36 mm. in dinmeter; inicro-
sporangia arranged on the dorsal side of the spike, reniform, {lattened, 0.75
mm. in diameter ; microgpores 0.04 mni. in didneter,

There is a duplicate of the type in the herbarium of the New York Botan-
ical Garden: * In locis humidis montium ad Broad River, Curolinn Sept. legit

Rugel, July, 1841."

F1a. 68.—Details of Nclaginelle tortipila. o, Dorsal view of leaf; b, ventral
view ; ¢, dorsal view of sporophyll: «#, ventral vlew; ¢, commissurnl face of
megaspore ; f, outer fuce. IFrom speclinen collected at Caesars [lead, South
Carolina, August ¢, 1881, bdbr John Donuell Smith; U. & Nat. ilerh., no.

1540680, Seale 30,

Other specimens examined are:
SorTH CaroLiNA: Lxposed rocks, Caexars Hend, Green County, alt, 1,350
neters, Smith (N, G, Y) ;: Engclmann (M) ; Redfietd (M). Table Rock,
Gray & Carey (). Without definite loenlity, Ravenel ((3).
DisTrIBUTION : On granite (?) rocks, mountiinsg of South Carollna.
The characters noted in the key serve as ready marks of distinetion between
this species and the next. The relutively thick leaves and fortuous awns
effectually distinguish this plant from all other eastern species.

ExPLANATION OF PPraTe 21.—~Kclaginella tortipila. Specimen collected on (wesars Head,
Bouth Carolina, Sept. 2, 1876, by Engelmann; Ilerh, Missouri Bot. Gard., no. 46797,

Natural size.
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7. Selaginella sherwoodii Underw. Torreya 2: 172. 1902.
Sclaginella rupestris sherwoodii Clute, Fern Allies 142, 204, 1905,

Prate 22. Figure 69.

Plants ascending, densely cespitose, sonlewhat rigid, 8 to 12 cm. high, pro-
ducing rhizophores only at the base of the shoots: stems (including leaves)
1.5 to 1.70 mm. thick, densely repeatedly branched at intervals of scarcely 10
unn, between the larger branchex, and of sciurcely 5 mm. between the ultimalte
branchlets; lower branches loosely ascending, similar to the shoots but shorter;
vitunate branchlets simple, less than 5 mm. long, as thick as the primary
shoots; leaves about 13-ranked, closely appressed, imbricate, in younger stuges
pale olivaceous to glaucous green, in age becoming ochraceous to dark cinereous
brown, chartaceous, thickish, slightly coneave above with o slight median ridge
in older leaves, strongly convex beneath, either not channeled or shallowly sul-
citte dorsally in the lower two-thirds, narrowly elliptic-ovate from a long decur-
rent hase, abruptly setigerous at the blunt semiterete apex, minutely ciliate
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Fic, G9.—Details of Sclaginellea sherwvodii. «, Dorsal view of leaf; b, ventral view;
¢, dorsal view of sporophyll; d, ventral view: ¢, commissural face of megaspore;
f, outer face. From specimen collected on Satufah Mountain, near Highlands, North
Caroline, Aunguat 30, 1882, hy John Doanne!l Smith; U, 8. Nat. ilerb.. no, 8349490,
Scale 30.

on the margins: largest leaves 1.5 wm. long, 035 mm, wide at the buse: serae
fibriform, extremely tortuous (in dried specimens), minutely spinulose, white,
up to 1 mnn long; cilin 8 to 15 on ench stde of the leaf, 0.03 mm. long.

Spikex terminal, inconspicuous, less than 5 mm. long ; sporophylls similar to
the leaves but wider at the base and more deeply suleate.

Megasporangin arranged on the ventral side of (he spike, vellowish, the
widest dinmeter 0.0 mny o mesiispores (uberculate-rugose, yellow, 0.4 min, in
diameter ; microsporangia arranged on the dorsal side of the spike, reniform,
flattened, 0.6 mnm. in widest dinmeter; microspores red to orange, 0.046 an,
in diameter.

The type, in the herbarium of the New York Botuanical Guarden, was collected
near Highlands, Macon County, North Carolina. hy W, 1. Sherwood,
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The following specimens have heen examined :

Norrir CArortxa: Smnmit of Satulah Mountain, near Highlands, Macon
County, alt, 1,500 meters, on exposed rocks, Smith (N, M, G). High-
lands, Nhermeood in 1001 (YY), and in 1902 (Y). IHendersonville,
Huger (Y).

DirsrrmUTioN : Mountains of North Cuarolina,

The many-ranked leaves and densely cespitose habit of 8. sherwwodif serve
as very ohviows distingunirhing charncters, The tortuous ¢efe and the tuher-
cutate megaspores ulso form important distinettons,

The closely appressed, shallowly sulente, thick leaves are so wholly unlike
the longer, flafter, more Iax. deeply =ulecile leaves of S, rupesiris that there
is little likelthood of comfusion. Solaginella acanthonota does not, so far as
known, reach the altitude of this or the next speetes, but its more erect habit,
its rigld metse. and the dorse-veufril arrangement of its sporesg would, in any
case, serve immedintely to distinguish it,

EXPLANATION OF DPrLATe 22.-~—Selaginella xherwoodii, Specimen collected on fatulah
Mountaln, near Ilighlands, North Carolina, Angnst 20, 1882 by John Donnell 8mith ;
[I. 8. Nat. llerb., no. 8540410, Natural size,

8. Selaginella rupestris (I.) Spring in Mart. ¥, Bras, 17: 118, 1840,
Fiouvee 70.
f.peopodivm rupestre T Sp. PL 1101, 1755,
This species, while not endemie to the xouiheast, as are the other plants dis-
cussed, prows along the mountainz well down inte Georgia, Its alveolate-

reticulate meguspores form a readyv distinetion. Tt shows several marked
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I'1a. 70.—Details ol Selaginelle rupesiric, o, Dorsal view of leaf; b, ventral
view : ¢, dorsal view of sporophyll; o, ventral view; e, commlzsural face of
megaspore 5 f, outer facoe. I'rom specimen coliected in Laverster County,
Pennaylvania, #eller & Helbaeh TOU; U, 8. Nat. Ulerh., no. 20475,  Neale 30.

variutions in form in the northern and western portions of its range, but
the form in the south seems fairly consiant. A discussion of this species and
its allies in the northern United States will be published in a1 subsequent paper.
The type Is from * Virginia.”



PLATE 15.

Contr. Nat. Herb., Yol. 20,
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PLATE 186,

Contr, Nat. Herb., Vol. 20.
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Contr. Nat. Herb., Vol. 20, PLATE 17.

SELAGINELLA ARENICOLA UNDERW.



PLATE 18.

Contr, Nat. Herb., Vo!, 20,

SELAQINELLA HUMIFUSA VAN ESELTINE.



PLATE 19.

Contr. Nat. Herb., Yol. 20.

SELAGINELLA FUNIFORMIS VAN ESELTINE.



Contr. Hat, Herb., Vol. 20. PLATE 20.

SELAGINELLA ACANTHONOTA UNDERW.



PLATE 21.

Contr. Nat, Herb., Vol, 20,

SELAGINELLA TORTIPILA A. BR.



Contr. Nat. Herb., Vol. 20. PLATE 22.

SELAGINELLA SHERWOQODI UNDERW.



