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Bath, alt. 300 to 500 meters, Mazon. Above Gordontown, on dryish banks,
Maxon 2804, Crown lands 4 miles west of Troy, alt. 760 meters, Mazon 2873.
Near Troy, alt. 450 to 660 meters, Underwood 2925. Bull Head Mountain,
Underwood 3357. QOld England, alt. 1,000 meters, Harrs. Cedar Valley,
alt. 600 meters, Clute 156. Near Port Antonio, Fredholm 3231 (distributed
as Davallia aculeata). Without locality, Hart 326.

EXPLANATION OF PLATE 4.—A characteristic section of Odonlosoria fumarioides, showing the primary
axis and the basal portion of one of the primary pinng; specimen from Hollymount, Mount Diabolo,
Jamaica, alt. 750 meters, Mazon 2292. Natural size,

8. Odontosoria gymnogrammoides Christ, Bull, Soc. Bot. Gendve II. 1: 228,
1909, PLATE 5,

Tyrr Locarrry: Estrella, province of Cartago, Costa Rica (Cooper).

DistriBuTiON: Confined to the interior mountain region of Costa Rica, at 1,400 to
1,800 meters elevation.

The type collection of this species has not been seen by the writer. Agreeing with
the description, however, are Costa Rican specimens, collected by the writer and
cited by Doctor Christ. The species has some resemblance to 0. fumarioides of Jamaica
in cut of leaf and particularly in texture.

The following specimens are in the U. 8. National Herbarium:

CosTta Rica: Estrella, province of Cartago, alt. 1,320 meters, Cooper (J. D. Smith
6015), the type collection. Without definite locality, Cooper; A. de Zeledon.
Forests of Juan Vifias, Pittier (7) 10142. Volcano Turrialba, Ridgway. Near
Pacayas, lower slopes of Volcano Turrialba, Mazon 350. Vicinity of La
Palma, alt. 1,450 to 1,550 meters, Maron461. BSan Jeronimo, alt. 1,500 meters,
Wercklé. Banks of the Rio Las Vueltas, Tucurrique, alt. 635 meters, Tonduz
12796. Santiago, near San Ramon, alt, 1,200 to 1,300 meters, Brenes 14207,

EXPLANATION OF PLATE 5.—A characteristic section of Odontosoria gymnogrammoides, showing the
primary axis and the basal portion of one of the primary pinns; specimen from vicinity of Pacayas, Costa
Rica, Maron 350, Natural size.

©. Odontosoria schlechtendahlii (Presl) C. Chr. Ind. Fil. 209, 1905.

Davallia divaricata Schlecht. & Cham. Linnsaea &: 617. 1830, not Blume, 1828.

Davallia schlechtendahlii Presl, Tent. Pter. 129, 1836.

Stenoloma schlechtendahlii Fée, Gen. Fil. 330. 1852,

Microlepia schlechtendahlic Mett. Fil. Hort. Lipas. 104, 18586.

Odontoloma schlechiendahlii Fourn. Mex. Pl. 132. 1872.

Odontosoria divaricata J. Smith, Hist. Fil. 264. 1875.

Lindsayopsis divaricata Kuhn, Gruppe Chaetop. 27. 1882,

Lindsaya schlechtendahlit Christ, Farnkr. Erde 296. 1897.

TyPE vocauTy: Mexico.

DistriBurioN: Humid regions of eastern and southern Mexico, Guatemsla, and
British Honduras, ascending to 1,000 meters.

IrrusTrATIONS: Fée, loc. cit. pl. 27 bis. A. f. 1; Hook. Sp. Fil. 1: pl. 54. C.

As noted above in the discussion of this genus as here restricted, the present species
is wrongly placed by Diels with those species of small size and erect determinate
growth, which properly constitute a separate genus, Sphenomeris. Nor is there
warrant for using the name divaricata for this plant, since Schlechtendahl’s publica-
tion of it is antedated two years by that of Blume.

Odontosoria schilechtendahlit finds its nearest ally in Q. guatemalensis and is like that
species in being wholly unarmed throughout.

The following specimens are in the U. 8. National Herbarium:

Mexico: District of Cordoba, Vera Cruz, Fink 105. Barrio Nuevo, Orizaba,
Rovirosa 78. La Soledad, alt. 1,000 meters, Langlassé 976. Puebla, Arséne,

GuAaTEMALA: Choctum, Salvin.

Bririsa HonDuras: Without locality, Blancenauz.
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10. Odontosoria guatemalensis Christ, Bull. Soc. Bot, Genéve II. 1: 229, 1909,

Tyre Locanrry: Cuesta Grande, Hacienda de las Nubes, Guatemala (Bernoulli &:
Cario 402).

DisTrisuTioN: Apperently confined to western Guatemala, ascending to 1,800
meters.

This species, of which a few words of description were published by Doctor Christ
in 1909, i1s one of marked peculiarity. Superficially it resembles the Jamaican O.
Jumarioides, but it is devoid of spines throughout and the ultimate divisions are
smaller, shorter, and less divaricate. The nearly terete, highly polished, unarmed,
castaneous rachises also are characteristic.

The following specimens are in the U. 8. National Herbarium:

GuaTEMALA: Pireneos, above San Felipe, alt. 1,200 to 1,500 meters, Maxon 4&
Hay 3567. Santa Maria (lower slopes of the Volcan de Agua), alt. 1,500 to
1,800 meters, Kellerman 5586.

DOUBTFUL BSPECIES.

1. Prosoprria BIPINNATA Preel, Tent. Pter. 116. pi. 6. /. 19. 1836 (name only).
Beyond the poor figure and the statement of the West Indies as type locality, there

is apparently no means of identifying this species, which technically must be regarded

as unpublished. It is referred doubtfully to uncinella by Mettenius, and to the same

gpecies by Christensen without reservation. The original specimen may be in Presl’s
herbarium at Prague.

2. OpoNTOSORIA 8CANDENS (Desv.) C. Chr, Ind. Fil. 354, 1905.

Humata scandens Desv. Mém. Soc. Linn, Paris 6: 324, 1827,

Davallia scandens Moore, Ind. Fil. 299, 1861, not Swartz, 1801,

Lindsayopsis scandens Kuhn, Gruppe Chaetop. 27. 1882.

The original description is as follows:

Frondibus scandentibus, tripinnatis, subaculeatis; pinnis u?poaitia distantibus;
pinnulis infimis 2-4-pinnatis extimis cuneato-rhomboideis, lobatisque; pinnellis
subdecurrentibus, basi cuneatis, apice oblique bilobis; soris in margine incrassato

ala?i:iﬂ' Crescit in fruticetis peruvianis. Rachis funiculosa glabra, subguadrangu-

There is at hand no material of this species, which appears to be known only from
Peru. It wasappearently studied by Kuhn, since it is one of the three species listed by
him under Lindsayopsis, in his paper upon this group. By Christensen it is regarded
as possibly identical with 0. uncinella, although the description poinis to a plant very
different from that species,

3. Davarnia mrms Kunze, Bot. Zeit. 8: 214. 1850,

This, which is one of the species described by Kunze in his critical comments upon
Hooker's treatment of the group in the first volume of the Species Filicum, is listed
by Christensen (under Davallia) as an unidentified or doubtful member of Odonto-
soria. The type is a Guiana specimen collected by Poiteau and presented to Kunze
by Bory.

NOTES UPON BOMMERIA AND RELATED GENERA.
| BOMMERIA.

Among the many interesting ferns collected in eastern Mexico by
Dr. C. A. Purpus within recent years is the following species, hitherto
undescribed. Superficially it bears a certain resemblance to Bommeria
hispida (Gymnogramme hispida Mett.) but differs somewhat in leaf
form and very conspicuously in its areolate venation, B. hispida
being free-veined throughout.
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Bommeria subpaleacea Maxon, sp. nov. PraTE B

Rhizome slender (about 2 mm. in diameter), creeping, clﬁuely covered with ap-
pressed rigid lance-acicular imbricate light brown scales (about 2 mm. long) with a
blackish median stripe; fronds subfasciculate, apparently distichous, 8 to 13 cm. long;
stipe 6 to 11 cm. Iong, straight or subflexucus, usually arcuate toward the base, stout
(about 1 mm. thick), dark brown, at first densely and closely short-pilose, soon gla~
brescent and lustrous, toward the base bearing a few triangular-lanceolate to ovate,
flattish, somewhat flaccid scales, these concolorous or with a narrow darker median
astripe, minutely erose-denticulate; lamina 3 to 5.5 cm. long, 3 to 6 cm. broad, deltoid-
cordate, subpentagonal, bipinnately parted at the base, the basal pinnules deltoid,
inequilateral, strongly basiscopic, coarsely and obliquely pinnatifid, having the
inferior basal lobe crenately lobed upon the proximal margin; middle (terminal)
portion of the lamina equilateral, acute or acuminate, deeply, regularly, and obliquely
pinnatifid, the segments (about 3 pairs) approximate, linear-oblong to oblong, simple
and entire, or the larger ones crenate; leaf surfaces densely strigose, the midveins
sparingly clothed below with brownish concolorous ovate flaccid scales, these flattish
and subimbricate; venation almost wholly areclate, the costal areoles elongate, hori-
zontal, 5 to 7 mm, long, the others very much smaller, oblique, extending in 2 or 3
irregular rows nearly to the margin, the ultimate (marginal) veinlets obscure, mostly
free; sporangia borne upon all of the veins excepting most of the larger costal areoles,
forming a conspicuous very broad marginal band.

Type in the U, 8. National Herbarium, no. 841463, collected in some part of the
Province of Puebla, Mexico, during August, 1909, by Dr. C. A. Purpus (no. 4025).
No other specimens have been seen,

EXPLANATION OF PLATE 6.—Type specimens of Bommeria sudbpaleacea. Natural size.

The present description adds a fourth member to the small group of epecies recog-
nized by Underwood ! under the name of Bommeria, a genus first proposed by Four-
nier? in 1870. Of the species known previously, two, Bommeria pedaia and B. hispida,
are completely free-veined; while the third, B. ekrenbergiana, which is the type of
the genus, has areolate venation similar to that of B. subpaleacea. In habit and par-
ticularly in their silky-strigose, pedste leaves and mostly slender, creeping root-
stocks, all four species are much alike and they are unquestionably to be associated as
& group, whatever its relative rank. They may be distinguished readily as follows:

EKEY TO THE SPECIES,

Venation almost wholly areolate,
Lamina 10 to 12 cm, long and broad, scantily short-strigose
above, long-pilose below; sporangia confined to the
outer areoles and free marginal veinlets, forming a
comparatively narrow marginal band................ 1. B, efrenbergiana.
Lamina 3 to 6 cm. long and broad, densely strigose upon both
surfaces; sporangia borne upon all the veins, except-
ing only a part of the costal areoles................... 2. B, subpaleacea.
Venation wholly free.
Plants relatively small, the Iamina usually about 5 or 6 cm,
(casually 9 cm.) broad and long, the pinnee and seg-
ments obtuse, rounded; leaf surfaces densely strigose
above, below tomentose with stiff hairs intermixed... 3. B. hispida,
Plants much larger, the lamina usually 10 to 15 cm. broad and
long, the pinnge and large segments sharply acute or
long-acuminate; leaf surfaces scantily strigose above,
below densely pilose, the hairs unequal and spread-

o

t Bull. Torrey Club 29: 683. 1902.  * Fourn. in Baill. Dict. Bot. 1: 448. 1876.
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Of these the three species earlier described have been so generally
misunderstood or confused with each other that further notes may
be of value.

1. Bommeria ehrenbergiana (Klotzsch) Underw. Bull. Torrey Club 20: 633. 1902.

Gymnogramme ehrenbergiana Klotzsch, Linnaea 20: 411, 1847,

Gymnogramme podophylla Hook, Sp. Fil. 5: 152, 1864.

Stegnogramme ehrenbergiana Fourn, Mex. Pl. 1: 71. 1872,

Hemtonitis podophylla J. Smith, Hist. Fil, 150. 1875.

Dictyogramme podophylla Trev, Atti Ist. Veneto V. 3: 591. 1877.

Bommeria podephylia Fourn, Bull. Soc. Bot. France 27: 328. 1880.

Tyre Locarrry: ‘‘Ad thermas prope Grande, in regno mexicano’’ (Ehrenberg 662).

DistrisUTION: Probably confined to Mexico, though reported also from Guatemala,

ItrusTraTION: Hook. loc. cit, pl. 296 (a8 Gymnogramme podophylla),

This species appesars to be rare in collections. Klotzsch had but a single collection;
Hooker had only Milller’s plant (no. 719), beside Wright's Boundary Survey speci-
mens (which are B. hisptda); Underwood cites only a single collection; and there is
in the National Herbarium but one specimen, this collected upon Orizaba in July,
1891, by Henry E, Seaton (no. 492), distributed as Gymnogramme podophylla.

2. Bommeria subpaleacea Maxon, Contr. U. 8. Nat. Herb, 17: 169. 1913.
Tyre LoCALITY: Province of Pueblo, Mexico.
DisTriBUuTION: Known only from the type collection ( Purpus 4025).
IvusTrAaTION: Contr. U. 8. Nat. Herb. 17: pl. 6.

3. Bommeria hiaspida (Mett.) Underw. Bull. Torrey Club 29: 633. 1902.

Gymnogramme hispida Mett.; Kuhn, Linnaea 38: 72. 1869.

Bommeria schaffneri Fourn, Bull, Soc. Bot. France 27: 327. 1880.

Gymnogramme schaffnert Baker, Ann. Bot. 5: 484. 1891, not Moore, 1861.

Neurogramme hispida Diels in Engl. & Prantl, Pflanzenfam. 14: 264. 1899.

Gymnopteris hispida Underw. Native Ferns ed. 6. 84. 1900.

TyreE LocAlITY: “ Pass of the Limpia, [Texas,] crevices of rocks on the mountaing?’
{ Wright 819).

DistrisuTIioN: Western Texas to southern California; also common in Mexico.

This species shows wide variation in leaf shape and size. The most peculiar state
is that represented by Pringle’s 4420, which is the type of his variety muralis, a form
which owes its reduced stature possibly to an unfavorable habitat upon the face of
cliffs; some of the fronds, though less than 1 cm. wide, are yet perfectly fertile.

Besides the type collection of Bommeria hispida the following specimens are in the
U. 8. National Herbarium:

Texas: Limpio Mountains, July, 1883, V. Havard.

New Mexico: Bear Mountains, November, 1886, Rusby. Organ Mountains, Dona
Ana County, alt. 1,650 meters, Wooton 105; also other specimens. Guade-
lupe Canyon, at Mexican boundary line, Mearnas 695.

Arizona: Lowell, May, 1884, W. F, Parish. Nogales, William Falmer1204; Ever-
mann. Bowie, Jones 4254. Baboquivari Mountains, April 6, 1884, Pringle.
Chiricahua Mountains, Rothrock 513; Blumer 1962. Huachuca Mountains,
August-October, 1882, Lemmon. Rincon Mountains, north slope, Blumer
3294. Santa Catalina Mountains, March, 1881, ¢G. R. Vasey. Santa Rita
Mountains, Griffiths 6055.

CavrrorNIA: Without locality, E. Palmer.

MExico: Fronteras, Sonora, alt. 1,400 meters, Hartman 29, Huchuerachi, Sonora,
Lloyd 482. San Luis Potosi, alt. 1,800 to 2,100 meters, Parry & Palmer 1006.
Valley of Mexico, Schaffner 32. Cliffs near Tequila, Jalieco, Pringle 4420,
Rocky hills, Sandia Station, alt, 2,100 meters, Pringle 10151. Durango and
vicinity, 1896, ¥. Palmer 556. Otinapa, Durango, 1906, E. Pglmer 358.
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4. Bommeria pedata (Swartz) Fourn. Bull. Soc. Bot. France 37: 327. 1880.

Hemionitis pedata Swartz, Syn. Fil. 20, 205. 1808.

Gymnogramma pedatum Kaulf. Enum. Fil. 69. 1824,

Neurogramme pedata Link, Fil. Hort. Berol. 139. 1841.

Gymnopteris pedata C. Chr, Ind. Fil. 341. 1905.

TyrE LocaLITy: Not stated, but presumably Mexico.

DisTriBUTION: Mexico and Guatemala.

ILLusTRATION: Swartz, loc. cit. pl. 1. f. 8 (a8 Hemionitis pedata).

The confusion of Bommeria pedata with B. ekrenbergiana probably accounts for the
reference of the latter species to Guatemala, where it is not now known fo occur.
Swartz’s illustration represents an imperfect frond but is otherwise characteristic.

The following specimens are in the U. 8. National Herbarium:

MEexico: Sierra de San Felipe, Oaxaca, alt. 2,100 to 2,400 meters, C. L. Smith
2040, Comaltepec, Liebmann. Nogales, Mount Orizaba, alt. 1,260 meters,
Seaton 41. Tonild, Colima, Mexico, Jones 540. Rio Blanco, Jalisco, 1886,
E. Palmer 151. Damp shady banks near Guadalajara, Jalisco, alt. 1,350
meters, Pringle 1861; Pringle 11781. El Parque, Morelos, Orcutt 4390. La
Venta, Jalisco, Lemmon.

GuATEMALA: Patal, near Santa Rosa, Baja Verapaz, alt. 1,600 meters, von
Tilrckheim II. 2327. Near Cerro Redonde, Dept. Guajiniquilapa, alt. 1,300
meters, Lehmann 1684. Jumaytepeque, Dept. Santa Rosa, alt. 1,800 meters,
Heyde & Luxz (J. D. Smith 4088).

Although the relationship of these four species among themselves is evident enough,
the actual rank to be assigned to Bommeria as a group is not very readily determinable,
gince there is involved the consideration of many diverse elements coming from a wide
geographic area and doubtless representing many separate lines of descent. These
elements, which have been variously associated by different writers and concerning
which there is at present no general agreement, include species currently referred
to Ceropteris, Neurogramma, Gymnogramme, Hemionitis, Gymnopteris Bernh, (not
Presl), and even Coniogramme and Dictyogramme. The task of arranging the many
species of these and closely related genera is an extended one and can not be under-
taken in the present paper. It may be worth while, however, to mention a few facts
which must be regarded in any serious attempt to reduce the existing confusion.

HEMIONITIS.

The genus Hemionitis of Linnseus, typified by the tropical Ameri-
can Hemionitis palmata, embraces upward of half a dozen species
having the fertile fronds long-stipitate, the blades simply roundish,
cordate, or halbert-shaped to palmately 5-parted, the veins copiously
anastomosing, and the naked sporangia following the course of the
veins nearly throughout and thus forming a delicate regular network
over the lower surface. Most of the species are soft-hairy, and their
agreement in other general characters is so close as to suggest a
common ancestry.

A new species, received recently among other unidentified speci-
mens from Costa Rica, may be described, in honor of its discoverer,
as follows:

Hemionitis otonis Maxon, sp. nov.

Plants small, 4.5 to 8 cm. high. Rhizome short, minute, densely clothed with light
brownish buff linear-attenuate subentire scales (2 fo 3 mm. long), these concolorous
or the larger ones marked conspicucusly by a castaneous median stripe; fronds
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arranged in two series, the emaller ones rosulate, horizontal, mostly sterile, 1.5 to 2.5
cm. long, the stipe from one-half to one-third as long as the small suborbicular-cordate
densely pilose lamina; larger fronds two or three, 4.5 to 8 cm. long, stiffly erect or
somewha$ arcuate, the stipe 2.5 to 5.5 cm. long, pilose, slightly paleaceous at the
base, the lamina 2 to 5 cm. broad and long, suborbicular or very obtusely rounded-
triangular from a cordate or reniform base, the sinus usually very deep; leaf tissue
membrano-papyraceous, repand, finely pilose upon both surfaces; midveins lacking,
the veins coarsely areolate without free veinlets, the elongate areoles pentagonal or
hexagonal; sporangia following the veins in a thin line throughout.

Type in the U. 8. National Herbarium, no. 691252, collected along the road from
Ojo de Agua to Brasil (Santa Ana), Costa Rica, July 8, 1911, by OtonJiminez (no. 333).

From the American species of Hemionitis previously known H. olonis 1s readily
distinguished by its lesser size and suborbicular leaf blades.

GYMNOPTERIS.

Related to Hemionitis is the genus Gymnopteris of Bernhardi!
founded vpon the Jamaican Pieris rufa, or Acrostichum rufum of
Linngeus—Gymnopteris rufe (L) Bernh., In soft vestiture and in
type and extent of soriation the several species are not unlike Hemi-
onitis; they differ mainly in their simply pinnate to subbipinnate
fronds and free venation. In both Hemionitis and Gymnopteris the
fronds are subfasciculate from a decumbent or ascending rhizome.
Underwood 2 hists two North American species besides the type,
namely Gymnopteris subcordaia and G. ferruginea, which certainly
must be excluded from this group of species. Both of these are
discussed hereafter.

GYMNOGRAMMA.

The genus Gymnogramme of Hooker and Baker’s Synopsis Filicum
was freated at some length by Underwood in s paper? already cited.
As published by Desvaux in 1811, the name was given to an assem-
blage of 13 species arranged in five groups, according to the subdi-
vision of their fronds, as pinnate, bipinnatifid, bipinnate, tripin-
natifid, or decomposite. These species are now apportioned among
6 or 7 genera, and properly so. In determining the nomenclatorial
type of the genus Gymnogramma Underwood selected the first named
species, Gymnogramma rufa (the Pleris rufa or Acrostichum rufum
of Linngus), 1n which he is justified by the provisions of the American
Code, since adopted. Nor is there especial warrant for any other
decision, although the name has been variously applied by other
writers in recent years, Christensen even regarding @. fexuosa,

1 Journ. Bot. Schrad., 1799: 297, 1789, The name was subsequently used by
Presl, mainly for a group of species now usually referred to Leptochilus and only
remotely related to the genus Gymnopteris of Bernhardi,

2 Bull. Torrey Club 29: 627. 1902,

3 American Ferns, IV. The genus Gymnogramme of the Synopsis Filicum. Bull,
Torrey Club. 28: 617634. 1902.

¢ Gog. Naturf. Freund. Berlin Mag. 5: 304. 1811.
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the last named of the original 13 species, as the type of the genus.
Fixing its type as G. rufa, Gymnogramma becomes an exact synonym
of Gymnopteris, published some 12 years earlier, and therefore
need not concern us further. The group of species illustrated by
@. flexuosa must probably bear the name Psilogramme Kuhn. The
. rest of the original species of Gymnogramma are divided among
Gymnopteris, Trismeria, Anogramma, Ceterach, Psilogramme, and
the genera commonly known as Contogramme and Ceropteris.

The genus Gymnogramme of Hooker and Baker included many
additional elements, which need not here be recapitulated.

CEROPTERIS AND PITYROGRAMMA.

It has been customary in recent years to refer the Acrostichum
calomelanos of linnwus and a few species of unmistakably close
alliance (all of them long known as species of Gymnogramma) to
Ceropteris, a genus proposed long ago by Link and restored by Under-
wood in 1902. Ceropteris dates from 1841; and the fact that Link
had published the genus Pityrogramma in 1833,' applying the name
- to precisely the same group of species, seems to have been wholly
overlooked. There is no valid reason why Pityrogramma should not
displace Ceropteris. Two species are listed by Link: Pityrogramme
chrysophylla Link (Acrostichum chrysophyllum Swartz) and P. calo-
mela [gic] Link (Acrostichum calomelanos 1..). The first of these will
stand as the type of genus. The other North American species dis-
tinguished by Underwood, omitting unnecessary synonymy, are:

Pityrogramma triangularis (Kaulf.) Maxon,
Gymnogramma triangulare Kaulf. Enum. Fil. 73. 1824,

Pityrogramma viscoss (D. C. Eaton) Maxon.
Gymnogramme triangularis viscosa D. C. Eaton, Ferns N, Amer. 2: 16. 1880.

Ceropteris viscosa Underw. Bull. Torrey Club 29: 631. 1902.

Pityrogrammas tartarea (Cav.) Maxon.
Acrostichum tartareum Cav. Descr. Pl. 242. 1801.

Pityrogramma peruviana (Desv.) Maxon.
Gymmogramma peruviana Desv. Ges. Naturf. Freund. Berlin Mag. 5: 329, 1811.

Pityrogramma triangulata (Jenman) Maxon.
Gymnogramma iriangulata Jenman, Bull. Bot. Dept. Jamaica I1. 4: 206. 1897.

Pityrogramma sulphurea (Swartz) Maxon.

Acrostichum suilphureum Swartz, Prodr. Veg. Ind. Occ. 129. 1788.

To these must be added the following single species, which ranges
from Costa Rica and Panama to Peru:
Pityrogramma ferruginea (Kunze) Maxon. ‘

Gymmogramme ferruginea Kunze, Linnaea 9: 34, 1835.

Gymnogramme bommeri Christ, Bull. Soc. Bot. Belg, 85: 237. 1896.
Gymnopteris ferruginea Underw. Bull, Torrey Club 29: 628. 1902,

! Link, Handb. Gewidichs. 3: 19. 1833.
70856°—13——4
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Except for its very dense hairy covering, P. ferruginea agrees closely with the largest
species of Pityrogramma in every respect and has no near relationship with Gymnop-
teris, in which genus it waa placed by Underwood.

NEUROGRAMMA.

The genus Neurogramma, proposed by Link !in 1841, has asits type
Acrostichum rufum L., and thus, like Gymnogramme, 13 exactly
synonymous with Gymnopteris Bernh. (not Presl) and has no stand-
ing. As taken up by Diels,> however, it is greatly extended and
contains, besides the type species and its near allies, several distinct
elements, among them the generic group which, as shown above,
must bear the name Pityrogramma.

The name Gymnopteris is not employed by Diels in the sense of
Bernhardi and Underwood, but is instead applied erroneously to
the group called Leptochilus by Christensen, which is also, roughly, its
application by Presl.

CONIOGRAMME.

Reference has been made under Gymnopteris (p. 172) to a Mexican
plant described as Gymnogramme subcordata Eaton & Davenp.’
which was transferred to Gymnopteris by Underwood. A critical
examination of the type material of this species in the U. S. National
Herbarium shows that it is, instead, a member of the genus currently
known as Coniogramme and that it is nearly related to Coniogramme
japonica, as Katon had suggested. The venation is correctly described
by Davenport as follows:

Veins uniting below into two series of long irregular areols, the
lower series parallel with the costa, the secondary series obliquely
ascending, forked once or twice above and free to t{w edge; sorl con-
fined to the free veinlets.

The venation is not, however, shown in the published illustration.
Large fronds are subbipinnate, a feature which, in connection with
the peculiar venation and stramineous stipes and rachises, makes the
reference of this plant to Coniogramme a very natural one. It may
be known as Coniogramme subcordata (Eaton & Davenp.) Maxon.

Coniogramme Fée,* founded upon the free-veined forms of this
elliance, is regarded by Diels and Christensen as including Dictyo-
gramme Kée,* which was founded upon the areclate Japanese species,
already mentioned, first described as Hemionitis japonice Thunb.
Habitally the two groups are alike and should probably be joined.
It is possible, however, that Presl’s name Dyctiogramme, published

I Link, Fil. Hort. Berol. 138, 1841.

¢ Diels in Engl. & Prantl, Pflanzenfam. 1¢: 262, 1899.
3 Contr. U. 8. Nat. Herb. 5: 138. pl. 16. 1897,

1 Gen. Fil. 167. 1852.

5 Gen. Fil. 170. 1852.
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in the Epimeliae Botanicae,! may antedate the two proposed by Fée.
The title-page date of 1849 for the Epimeliae is known to be incorrect,
and recently 1851 has been taken as the true date of publication. It
has not been shown satisfactorily, however, that the completed work
appeared earlier than 1852.2 Under these circumstances preference

should be given to Fée.
SUMMARY.

The above notes are intended to show that Neurogramma and
Gymnogramma, each typified by Aerostichum rufum, are properly
synonyms of Gymnopteris, itself founded upon the same species; that
Pityrogramma must replace Ceropteris, as applied to the rather small
genus of ferns of which Acrostichum calomelanos L. and A. chryso-
phyllum Swartz are familiar examples; that two of the species included
under Gymnopteris by Underwood are not properly referable to that
genus, one being here transferred to Pityrogramma, the other to
Coniogramme, which is a genus not hitherto recognized from Americe;
and that Gymnogramma, as it has been understood by most authors
in the past, comprises many distinct generic elements, as emphasized
by Underwood. Whether Bommeria itself can be successfully main-
tained as distinct from Hemionitis is doubtful. Christensen, indeed,
transfers it bodily to Gymnopteris and maintains Gymnopteris as
distinct from Hemionitis. It would have been quite as logical to
merge both Bommeria and Gymnopteris under Hemionitis. As a
matter of fact, the satisfactory arrangement of the species of this
entire group must await the careful analysis and comparison of very
many and widely divergent forms, many of them from distant regions
and referred to still other genera. The present notes may be of
assistance in that connection.

NEW SPECIES OF LYCOPODIUM.

The following species of Lycopodium from Guatemala, Costa Rica,
and Panama appear to be distinct from any hitherto recognized.
There are at hand also several other collections which probably
represent undescribed species but which, either on account of insuffi-
ciency of material for full diagnosis or the need of comparison with
little known species of South America, must await later study.
Lack of complete South American material prevented a full treat-
ment of the tropical American species by Underwood and Lloyd in
their paper® of 1906, although the North American members of the
genus are, with a few exceptions, now tolerably well understood.

! Page 263.

3 Upon this question see Hooker, Journ. Bot. 4: 286. 1852; J. Miiller in A. DC.
Prodr. 15: 258. 1862; Barnhart, Bull. Torrey Club 82: 690 (footnote). 1905.; Under-
wood, Bull. Torrey Club 33: 39 (footnote). 19086.

8 Bull. Torrey Club 83: 101-124. 1806.
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Lycopodium brachiatum Maxon, ap. nov. PraTE 7.

Plants apparently terrestrial, ascending, 15 to 20 cm. long, 3 to 5 timee dichotomous,
the branches spreading, widely divaricate (60° to 90°), the tips (if fertile) almost con-
tinuously sporangiate for a distance of 2 to 6 cm. Stems very slender (about 0.5 mm. in -
diameter), wholly concealed by the appressed imbricate bases of the very numerous
closely set leaves; leaves apparently in 8 ranks, not twisted at the base, all alike,
slightly ascending, somewhat secund, membranous, 5 to 6 mm. long, linear-subulate
from a linear-lanceolate base (thisabout 0.5 mm. broad), subcapillary at the tips, entire,
the upper surface usually somewhat concave in drying, often deeply so near the base,
the basal portion of the leaf sometimes plicate, the apical portion often irregularly
tortuous; costa percurrent, relatively prominent, readily visible by transmitted light,
distinctly elevated below, the base of the leaf strongly carinate; aporophyls like the
gterile leaves, not reduced in size; sporangia reniform to obtusely cordate-reniform,
about 0.8 mm. broad, the ginus very deep.

Type in the U. 8. National Herbarium, no. 22259, collected upon Cocos Island, off
the western coast of Costa Rica, February 28, 1891, by Dr. Alexander Agassiz, during
the cruise of the U. 8. Bureau of Fisheries steamer Albaiross.

An aberrant member of the group of L. verticillatum L. and nearest related to L. por-
{oricense Underw. & Lloyd,! which is known only from Porto Rico. Like that species
L. brachiatum appears to be terrestrial, which is unusual for members of the verticillatum
group. It differs from L. porforicense mainly in its strongly divaricate branches (those
of L. portoricense diverging at an angle of 30° to 45°) and in its fewer, shorter, more
spreading, 8-ranked leaves, those of L. porforicense being 6 to 8 mm, long, ascending,
and arranged in 10 ranks.

EXPLANATION OF PLATE 7.—One of the type specimens of Lycopodium brachiatum. Natural size,

Lycopodium chiricanum Maxon, sp. nov. PrLaATE 8.

Plants terrestrial, cespitose, 8 to 12 cm. high, the main stems crowded, erect from an
arcuate base, 1 to 3 times dichotomous, the branches erect and closely fasciculafe.
Stems stout, 6 to 8 mm. in diameter (including the leaves), densely leafy, the branches
similarly stout and equally leafy throughout, the apices sporangiate a distance of 2 to 4
cm. or more, the sporangia wholly concealed by the sporophyls; leaves distinctly
10-ranked upon the lower stem, 11 or 12-ranked toward the apex, crowded, radially
arranged, not twisted, ascending, densely imbricate, 3.5 to 5 mm. long, about 1 mm.
broad, narrowly oblong, gradually acute in the apical third, not narrowed at the base,
more or less cymbiform, the outer surface usually convex, the tip incurved, the inner
surface flattish or slightly concave; leaf tissue chartaceo-coriaceous, more or less spon-
giose, the leaf often wrinkled in drying; margins hyaline, minutely denticulate-serrulate
(most noticeably so in the apical half), the teeth gland-like, variable in shape and posi-
tion, sometimes low or even rounded; costee percurrent but wholly concealed, their
presence indicated by a dorsal ridge near the base or sometimes nearly throughout;
sporopbyls closely imbricate, similar to the sterile leaves but somewhat narrowed at
the base, exactly lanceolate; sporangia reniform, 1.5 to 1.7 mm. broad, the sinus very
broad and open.

Type in the U. 8. National Herbarium, no. 675719, collected upon rocky open slopes
of the summit of Chiriqui Volcano, Panama, altitude about 3,370 meters, March 12,
1911, by William R. Maxon (no. 5364).

Lycopodium chiricanum is not closely related to any North American species. Onlya
few South American members of the gelago subgroup, to which this species belongs,
bave the leaves arranged in go many as 10 rows, and from these L. chiricanum seems
altogether distinct. The foliage may be described as Iutescent, or of a vivid yellowish
green. There is no trace of red, as in many allied species.

EXPLANATION OF PLATE 8.—7Type specimens of Lycopodium chirlcangm. Natural sise.

e ———— o ——

! Bull. Torrey Club 83: 108. 1806.




Contr. Nat. Herb,, Yol, 17, PLATE 7.

I——-————-ﬁ__*—_!

LYCOPODIUM BRACHIATUM MAXON.
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Contr. Mat. Merb., Vol. 17,

LYCOPODIUM CHIRICANUM MAXON.
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LYCOPODIUM GUATEMALENSE MAXON AND L. UNDERWOODIANUM MAXON.
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Lycopodium guatemalense Maxon, sp. nov. PLATE 9, a,

A delicate, diffuse, pendent epiphyte, 20 cm. long, 7 or 8 times dichotomous, inter-
ruptedly sporangiate in the apical half or two-thirds. Stem very slender (about
0.6 mm. in diameter), dull vermilion, the numerous branches of the same color,
slender (0.3 to 0.5 mm. in diameter), slightly flexuous nearly throughout; leaves dis-
tant, borne in 6 or 8 ranks, spreading, strongly falcate, dull green, delicately mem-
brano-herbaceous, very narrowly linear-lanceolate, 8 to 10 mm. long, 0.6 to 0.8
mm. broad, long-attenuate (the tips pungent, often reddish), entire, all somewhat
twisted near the base, flat or the lower surface concave in drying, the leaf sometimes
even subtubulose; costa medial, percurrent, visible upon the upper surface only near
the tip (its course elsewhere marked often by a narrow furrow), evident beneath except
towsrd the tip, the lower surface thus delicately carinate nearly throughout, the costa
reddish at the base, strongly elevated, and together with the reddish leaf tissue long-
decurrent upon the stem; sporophyls conform, arranged in zones 2 to 4 cm. long;
sporangia suborbicular-reniform (the sinus rather shallow), averaging about 1 mm.
broad, protruding beyond the twisted bases of the sporophyls a distance of 0.3 to 0.35
mm, on each side. .

Type in the U. 8. National Herbarium, no, 827041, collected upon tree trunks at
Pansamalf, Alta Verapaz, Guatemala, altitude about 1,200 meters, July, 1886, by H.
von Tirckheim and distributed by Capt. John Donnell Smith as no. 957, Lycopodium
linifolium var. sanguineum Spring.

Allied to Lycopodium linifolium L. and the Costa Rican L. underwoodianum Maxon !
(Pl. 9, b); differing conspicucusly from the former in its red stems, lesser size and
more glender, strongly falcate leaves. From the latter it is readily distinguished by
its reddish stems throughout, its lesser size and its much darker and broader leaves.
Although a lax plant, it is much less so than L. underwoodianum, which is the most
delicate species of the entire genus.

EXPLANATION OF PLLT: 9.—Portions of type specimen of (a) Lycopodium guatemalense, (b) L. uﬁdrr-
woodianum ( Mezon 213). Both natural size.

Lycopodium lancifolium Maxon, ep. nov,

Plants epiphytic, pendent, 20 to 30 cm. long, 5 to 8 times dichotomous, the branches
laxly disposed, discontinuously sporangiate in the apical part. Stems slender (0.5 to
0.7 mm., in diameter), stramineous to light greenish, straight or nearly so, only partially
concealed by the leaves; leaves yellowish green, herbaceous, ascending but not at all
appressed, borne in 6 ranks, somewhat dorsiventrally arranged, those of the 4 lateral
and upper rows more or less twisted at the base, those of the 2 under rows straight,
the leaves otherwise all alike, narrowly lanceolate, attenuate, 7 to 10 mm. long, 1 to
1.5 mm. broad, slightly falcate in the outer part, entire, flat or the upper surface slightly
convex; costa percurrent, nearly concealed above, visible in the outer part only by
transmitted light, apparent below in the basal half of the leaf as a distinct ridge, the
strongly carinate base decurrent, the stem thus appearing sharply angled; sporophyls
similar to the sterile leaves but mostly smaller (5 to 7 mm. long), and slightly broadest
at the base; sporangia orbicular-reniform, about 0.9 mm, broad.

Type in the U. 8. National Herbarium, no. 676072, collected from the fallen branch
of a large tree in dense humid forest along the upper Caldera River, near ‘‘Camp I1,”
Holcomb’s trail, above El Boquete, Chiriqui, Panama, altitude about 1,650 meters,
March 23, 1811, by William R, Maxon (mno. 5627). Other specimens ( Maron 5638)
were gathered in the same vicinity at a slightly greater elevation.

Lyecopodium lancifolium is allied to L. hinifolium, but differs materially in its more
elender, more sharply angled and less herbaceous stems, and especially in having the
leaves very much shorter, relatively much broader (truly lanceolate instead of linear

e

! Contr. U. S. Nat. Herb. 13: 41, 1909.
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to linear-lanceolate), lees conspicuously costate, and of & much firmer texture. It is
not likely to be mistaken for L. linjfolium under any circumstances. Superficially
only it somewhat resembles lax forms of L. taxifolium, though it is readily distin-
guished by ita slender stems, and by its more distant, nonimbricate, and less rigid,
6-ranked leaves. The relationship with L. taxifolium is not close.

' Lycopodium tubulosum Maxon, sp. nov. Prate 10.

Plants epiphytic, pendent, 20 cm. long, 4 to 6 times dichotomous (the ultimate
branches numerous and loosely fasciculate), continuously sporangiate in the apical
third. Stems slender (0.6 to 0.8 mm. in diameter), partially obscured by the rather
dense covering of leaves near the base, less so above, coarsely subflexuous; leaves dull
yellowish green, rather rigidly membrano-herbaceous, strongly ascending, obscurely
g-ranked, mostly twisted near the base (the tortion often continued nearly throughout),
the leaves thus somewhat dorsiventrally arranged, linear-lanceolate to subligulate,
10 to 13 mm. long, 1.2 to 1.4 mm. broad, narrowly acute, slightly narrowed at the base,
falcate, entire, flattish or the inner surface more or less concave in drying; costse per-
current, medial, evident as a slender dorsal ridge, stronger toward the base; sterile
leaves of the upper branches gradually smaller, 5 to 7 mm. long, narrower, linear-
acicular, concave or inwardly subtubulose, especially near their base; sporophyls 3 to
5 mm. long, strictly ascending, incurved, lance-acicular in outline, the bases about 1
mm. broad, carinate, strongly concave within and almost completely sheathing the
sporangia, the eporophyls above this rather abruptly narrowed, tubulose except at the
flattish acute tips; sporangia orbicular-reniform, about 1 mm. broad.

Type in the U. 8. National Herbarium, no. 861142, collected at Pacayas, at the foot
of the Volcano Turrialba, Costa Rica, altitude 1,400 meters, December, 1908, by
P. Biolley, jr. {no. 17398).

Lycopodium tubulosum is related to L. tarifolium Swartz, but departs widely from
that in all essential characters. It is very much more slender and is smaller in all its
parts, with very numerous, loosely fasciculate, lax, fertile branches, very much smaller,
narrower and differently shaped leaves, and sporangia half the size of those of L. taz:-
folium. Itshows an alliance to that species chiefly in its tortuous leaves and tubulose
sporophyls. The last feature, however, is not an invariable character of L. tazrifolium
and is to be observed only in certain very large and fully mature individuals which
are uncommonly fertile and have the sporophyls much reduced and very difierent in
ghape from the sterile leaves. Other (mostly younger) specimens of L. tazrifolium
have the sporophyls of precisely the same size and shape as the sterile leaves. The
gporophyls of L. tubulosum are strongly incurved (which is not irue for any form of L.
tarifolium), and their tubulose condition is not affected by water.

Agreeing closely with the type are the following additional specimens, both in
the U. 8. National Herbarium:

CosTA RicA: From tree trunks along the Agua Caliente, Finca Navarro, alt. 1,350
meters, May 21 to 23, 1906, Maxon 695. La Palma (on the Atlantic slope),
alt. about 1,520 meters, July 22, 1888, Pittier 272,

EXPLANATION OF PLATE 10.—Aplcal portion of one of the type specimens of Lycopodium fubulosum.
Naturml size.

A NEW CYATHEA FROM SANTO DOMINGO.

There have recently been described by Brause ! five new species of
Cyathea from the West Indies, as follows: Cyathea tenuis from Cuba,
and Cyathea urbani, C. heronymz, C. domingensis, and C. irregularis
from Santo Domingo. These, which appea.r to be vahd with the

! In Urban, Symb. Antlll 7 151—155 1911
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following single new species, make a total of forty-nine to be recog-
nized from North America.’

~ Oyathea asperula Maxon, sp. nov.

Caudex, stipes, and shape of lamina unknown; lamina presumably about 2 meters
long, 70 cm. broad, deeply tripinnatifid, the primary rachis slender (about 4 mm.
thick), olivaceous, minutely and deciduously furfuraceous, sparingly beset with small
slender straight spines about 0.5 to 1 mm. long; pinng subopposite, sessile, oblong,
abruptly acuminate, 30 to 35 cm. long, 11 to 14 cm. broad, the secondary rachis slender,
yellowish brown, strigose above, below scabrous or asperulous only toward the base,
the spines very minute; pinnules about 18 pairs, narrowly oblong, long-acuminate to
subcaudate, 5 to 7 cm. long, 15 to 18 mm. broad, contiguous or nearly so, subsessile,
spreading, cut nearly to the costa at the base, less deeply outward, the costal wing
about 1 mm. broad upon each side toward the apex, the costa slender, laxly strigose
above, below bearing numerous minute strongly bullate roundish bright brown scales
(with slender long-pointed tips) and towsard the base a few linear scales (1 to 1.5 mm.
long) with minutely fimbriate marging, the teeth mostly gland-tipped; segments 12
to 14 pairs, slightly falcate, obtuse, 8 to 10 mm. long, 3.5 to 4 mm. broad, the basal pair
constricted and apart, coarsely incised and commonly semihastulate upon the proxi-
mal margin, the others not constricted, slightly dilatate, separated by narrow linear
sinuses, the margins lightly serrate-crenate; costules slender, bearing 3 or 4 spine-like
hairs above, below bearing numerous minute bullate scales (like those of the costa)
and a few distant curved hairs; veins 6 to 8 pairs, oblique, mostly once forked; sori
nearly medial; indusium globose, yellowish brown, delicately membranous, rup-
turing irregularly, the divisions subpersistent on all sides; receptacle capitate, con-
apicuously setiferous.

Type in the U. S. National Herbarium, no. 690466, collected in forests near Con-
stanza, Santo Domingo, altitude 1,250 meters, March, 1910, by H. von T{irckheim
(no. 30568); distributed as Cyathea muricate Willd.

Cyathea asperule is an exceedingly well marked species. From Cyathea tenera
(J. Smith) Griseb., which has similarly muricate or minutely spiny rachises, it differs
in its copious covering of bullate acales upon the costa and costules, and in being
nearly devoid of hairs below (instead of strongly pubescent upon the costse, costules,
and veins), as well as in its fewer pinnules, fewer and differently shaped segments,
and in other obvious characters,

— —
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1See N. Amer, F1, 16: 65-88. 1909.
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