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STUDIES ON MEXICAN CRUCIFERAE! 

REED C. ROLLINS 

In preparing treatments of certain genera of the Cruciferae for John- 

ston’s projected Flora of the Chihuahuan Desert, it has been necessary to 
study material both within the desert region and often considerably 
outside of it. In the case of Mancoa and Thelypodiopsis I have coveréd the 
species now known to occur in Mexico. Otherwise, notes and pertinent 

comments are given concerning a number of species. A new genus, 
Raphanorhyncha, is described and new taxa are presented in Halimolobos. 

HALIMOLOBOS 

My former study of Halimolobos (Rollins, 1943) is now quite out of 

date because of the considerable new material that has been collected 
since then. However, there are still too few specimens of some species 

to provide a satisfactory understanding of the variation present and the 
extent of their geographical distribution. 

At the time of my earlier treatment of Halimolobos, it was not possible 

to verify the typification of the genus. Recently, I have seen two speci- 

mens in the herbarium of the Komoroy Botanical Institute in Leningrad 

which bear on the matter. One specimen is labeled, “Sisymbrium lasio- 

lobum Lk. Cult. in horto bot. Imp. Petropol 1834.” The other specimen is 
labeled “Sisymbr. lasiolobum Lk., Herb. Fischer.” The initials CAM also 

appear on the label. Thus it is probable C. A. Meyer was the one who 
annotated the label in the Fischer herbarium. Both of the specimens are 
Halimolobos lasioloba and could easily be from the same seed source as 
the type which was grown in the Berlin Botanical Garden. Although this 
does not constitute an adequate verification of the type, it does provide 

evidence that the proper typification of Halimolobos was made by O. E. 

Schulz (1924). 
The following new taxa or taxonomic rearrangements stem from a 

reexamination of the genus. 

Halimolobos minutiflora Rollins, sp. nov 

Low leafy herbs with stems branched ee base, 1-2 dm. tall, densely 

pubescent throughout with dendritic or otherwise highly branched tri- 

chomes; cauline leaves shallowly dentate, oblong, prominently one-nerved 

toward base, (1.5-)2-4(-5) cm. long, 4-9 mm. wide; lower leaves narrowed 

toward base, non-auriculate; middle and upper cauline leaves widened 

toward base, auriculate and clasping the stem; sepals oblong, marginate, 

ca. 1.5 mm. long; petals white, spatulate with a slender claw, ca. 2 

1Field research for some of - = reported in this paper was supported by Grant GB-30720 

from the National Science Foundat 
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mm. long; stamens slightly exserted, spreading, all six similar in 
length; anthers oval, small, purplish; fruiting pedicels widely spreading, 
horizontal to slightly ascending, straight, 1.5-3 mm. long; siliques widely 
spreading, slightly ascending, linear, straight, weakly flattened contrary 
to septum or nearly terete, densely pubescent, 8-15 mm. long, 1.2-1.5 

mm. wide; valves pubescent on interior; styles less than 0.5 mm. long; 
ovules 15-30 in each loculus; seeds plump, marginless, oblong, ca. 0.75 

mm. long; cotyledons incumbent. 
Herba 1-2 dm. alta dense pubescens, foliis caulinis oblongis dentatis 

auriculatis (1.5)2-4(-5) cm. longis, 4-9 mm. latis, sepalis pubescentibus 
oblongis marginatis ca. 1.5 mm. longis, petalis albis spathulatis ca. 2 mm. 
longis, infructescentiis 5-10 cm. longis, pedicellis recte horizontalibus vel 

plus minusve ascendentibus 1.5-3 mm. longis, siliquis recte oblongis 
divaricatis 8-15 mm. longis, stylis ca. 0.5 mm. longis capitatis, seminibus 
alatis ca. 0.75 mm. longis. 

Holotype in the Gray Herbarium, collected in a rocky area near 
Mexican Highway 49, between the cities of San Luis Potosi and Zacatecas, 

49 miles west of San Luis Potosi, $. L. P., Mexico, Oct. 7, 1974, Reed C. 

Rollins and K. W. Roby 74127. Isotypes to be distributed. 
OTHER SPECIMEN STUDIED. Mexico. Zacatecas: limestone chip, near Mex. 

Hwy. 49, 62 miles west of San Luis Potosi, just inside Zacatecas state line, 

Oct. 7, 1974, Rollins and Roby 74129 (cx). 
Aside from its much smaller stature, Halimolobos minutiflora resembles 

H. parryi more than any other species of the genus. It differs in having 
densely pubescent instead of glabrous siliques and shorter styles than in 
H. parryi. The latter species tends to be leafy with relatively large basal 
and lower cauline leaves. We have not seen any truly basal leaves of H. 
minutiflora but all indications from the lower cauline leaves are that the 
basal leaves are either small or a truly basal rosette is not formed. It is 
interesting that in some specimens of H. parryi and in H. minutiflora the 
inner surface of the silique valves are pubescent. All specimens of H. 
parryi do not show this feature. 

Halimolobos rigida Rollins, sp. nov. 
Plants densely pubescent with dendritic trichomes, ca. 6 dm. tall, highly 

branched beginning near base, branches ascending; basal leaves not seen; 

lower cauline leaves shortly petiolate, upper cauline sessile, cuneate at 

base, leaves coarsely dentate, oblong to linear-oblong, 2-5 cm. long, 4-8 

mm. wide; sepals oblong, non-saccate, densely pubescent, ca. 1.5 mm. 
long; petals white, narrowly spatulate, ca. 2 mm. long; infructescence 
elongated, 2-3 dm. long; fruiting pedicels rigid, spreading at right angles 
to rachis, 6-10 mm. long; siliques terete, widely spreading, slightly curved 

upward, 1.5-2 cm. long, ca. 1 mm. wide, densely pubescent with two 
size-classes of trichomes, the larger trichomes stalked; styles 0.5-0.75 mm, 
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long; seeds about 25 per loculus, oblong, plump, angular, radicle evident, 

ca. 1 mm. long, ca. 0.5 mm. wide; cotyledons incumbent to obliquely 

incumbent. 
Herba ramosa ca. 6 dm. alta dense pubescens, foliis dentatis inferne 

petiolatis superne cuneatis, sepalis pubescentibus ca. 1.5 mm. longis, 
petalis albis lineari-spathulatis ca. 2 mm. longis, infructescentiis 2-3 dm. 
longis, pedicellis rectis horizontalibus 6-10 mm. longis, siliquis teretibus 
dense pubescentibus 1.5-2 cm. longis, ca. 1 mm. latis, stylis 0.5-0.75 mm, 
longis, seminibus alatis oblongis ca. 1 mm. longis, ca. 0.5 mm. latis. 

Holotype in the Gray Herbarium, collected on coarse crystalline loam 
derived from basic igneous rock, 12 km. north of El Cubo, 43 km. north 

of Charcas on road to Catorce, San Luis Potosi, Mexico, lat. 23°26’ N, long. 

101°00’ W, at 1700 m. altitude, 3 July 1972, F. Chiang, T. Wendt and M. 

C. Johnston 8321. 
Known only from the type collection. 
The striking aspects of Halimolobos rigida are the many branches 

beginning near the base of the main stem and extending to some distance 

up the stem, the rigid widely spreading pedicels and the equally rigid 

widely spreading but slightly upcurved siliques. The nearest related 

species, H. pedicellata, has divaricately ascending pedicels and the straight 

siliques are also divaricately ascending. Plants of these two species have 

quite a different aspect and the flowers of H. pedicellata are considerably 

larger than those of H. rigida. 

Unfortunately, we have only the one collection of Halimolobos rigida 

which precludes making any statements about range of variation or other 

such matters. The species was said by the collectors to be infrequent and 

they listed Flourensia cernua, Prosopis laevigata, Yucca decipiens, and 

Forestiera angustifolia as associated species. 

Halimolobos pedicellata Rollins, stat. nov., based on H. lasioloba var. 

pedicellata Rollins. Contrib. Dudley Herb. 3:260. 1943. 

Holotype in the Gray Herbarium, collected at Tejamén, Durango, 

Mexico, Aug. 21-27, 1906, Edward Palmer 491. Isotypes: F,NY,UC,US. 

With more and better material available, particularly of Halimolobos 

lasioloba, it is clear that two taxa on the specific level are represented 

rather than a single species with two infraspecific taxa. The much longer 

pedicels of H. pedicellata are divaricately ascending instead of being at 

right angles to the rachis or slightly deflexed as in H. lasioloba. The 

position of the siliques is different also. In H. pedicellata, the siliques 

are divaricately ascending whereas in H. lasioloba, they are somewhat 

deflexed or at least widely spreading. The two species occupy different 

geographic areas, H. lasioloba is more easterly in San Luis Potosi and 

Zacatecas while H. pedicellata is more westerly extending from Chihuahua 

to Morelia. 
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MANCOA 

Specimens of Mancoa not seen when my former treatment (1941) was 
prepared require the addition of two species. One of these, Mancoa 
henricksonii, was collected in a remote area of Zacatecas and to my 
knowledge has not been seen before. The other, M. stylosa from Durango, 
was collected in 1898 but the specimen had not been associated with its 
congeners and therefore has been overlooked. A key to the presently 
known species of Mexico is presented together with brief notes on the 
taxa other than the new species. 

KEY TO THE SPECIES 
Siliques glabrous; plants sparsely pubescent or glabrous; leaves pinnatifid to bipin- 
natifid 
Pedicels 3-4 mm. long, divaricately ascending; infructescences not congested. 

POD RES OEE aiid piel! a iobis Dou) wird el cy cigleee eS cuaeRat a cmp Neda ecg a . M. bracteata. 
Siliques densely pubescent; plants densely pubescent; leaves entire to sinuate dentate 

xcept for M. mexicana where they are pinnatifid to bipinnatifi 
Fruiting pedicels 1-2(-3) mm. 
contrary to septum. 

Fruiting pedicels (4 
what inflated, only slightly compressed contrary to sep 
Apex of siliques rounded; pedicels 8-15 mm. long; siliques more than 3 mm. wide; 
middle and upper cauline leaves scarcely auriculate. 

mm. long; 

long; infructescences 2-4 cm. long; Ss 

; seeds 0.5 mm. or less long. .......... . M. pubens. 
Styles 2.5-3.5 mm. long; seeds about 1 mm. OnP 5. M. stylosa. 

Apex of siliques definitely notched; pedicels 4-6 mm. long; siliques less than 2.5 
mm. wide; middle and upper cauline leaves auriculate. ...... 6. M. henricksonii. 

1. Mancoa laxa Roll., Rhodora 59:68. 1957. 
Holotype in the United States National Herbarium, collected on wet 

loam of prairie, Rosario, east of La Junta, Chihuahua, Mexico, Sept. 14-15, 
1934, F. W. Pennell 18767. 

Mancoa laxa is known only from the type collection. It is most nearly 
related to M. bracteata. 

2. Mancoa bracteata ( Wats.) Roll., Contrib. Dudley Herb. 3:193, 1941, 
based on Nasturtium bracteatum Wats., Proc. Amer. Acad. 26:131. 1891. 
Hartwegiella nasturtioides Schulz, Fedde Rep. Spec. Noy. 33:187. 1933. 

Holotype in the Gray Herbarium, collected at Aguas Calientes, Mexico, 
1937, T. Hartweg 39. Known from Aguas Calientes and Durango. 

3. Mancoa mexicana Gilg and Muschler, Bot. 
Capsella mexicana Hemsl. Diag. Pl. Nov. Mex. 19. 
Type collected in the vicinity of San Luis Potosi, Mexico, 1876, J. G. 

Schaffner 147. Isotype: cx. Known from San Luis Potosi and Zacatecas. 

Jahrb. 42:463. 1909. 
1879. 

4. Mancoa pubens (Gray) Roll., Contrib. Dudley Herb. 3:192, based 



MEXICAN CRUCIFERAE fe 

on Hymenolobus pubens Gray, Smiths. Contr. (Pl. Wright.) 3:9. 1852. 
Capsella pubens (Gray) Wats., Bibl. Index 52. 1878. Poliophyton pubens 
(Gray) O. E. Schulz, Bot. Jahrb. 66: 93. 1933. 
Holotype in the Gray Herbarium, collected in a valley about eighty 

miles beyond the Pecos, Texas, U.S.A., C. Wright 12. Isotypes: cu,us. 
Known in Mexico from the states of Chihuahua and Coahuila. 

5. Mancoa stylosa Roll. sp. nov. 
Annual or biennial, branched beginning just above base, up to 4 dm. 

tall, uniformly covered with branching trichomes, cauline leaves sessile, 

not auriculate, oblong to narrowly oblanceolate, dentate, 1-4 cm. long, 

3-8 mm. wide, infructescences terminating each branch, up to 1.5 dm. 
long, dense; fruiting pedicels almost straight, spreading at right angles to 
rachis to slightly ascending, 1-1.5 cm. long; sepals broadly oblong, densely 

pubescent, scarious margined, ca. 2 mm. long; petals white, strongly 

differentiated into blade and claw, ca. 2.5 mm. long, stamens exserted; 

filaments spreading, nearly equal, ca. 3 mm. long, anthers ca. 1 mm. long; 

glandular tissue subtending petals and filaments in a continuous mold 

with erect lobes; siliques oval in outline, slightly compressed contrary to 

septum, 8-10 mm. long, 4-5 mm. wide, densely pubescent with two size- 

classes of trichomes, the smaller numerous and covering most of the 

surface, the larger scattered; styles 2.5-3.5 mm. long, often pubescent 

toward base; lower portion of replum pubescent; seeds 20-30 in each 

loculus, plump, marginless, ca. 1 mm. long; funiculi free, slender, longer 

than seeds; cotyledons incumbent. 

Herba annua vel biennis, caulibus ramosis, foliis caulinis sessilibus 

dentatis 1-4 cm. longis, 3-8 mm. latis, infructescentiis elongatis 1-1.5 dm. 

longis, pedicellis fructiferis divaricatis rectis 1-1.5 cm. longis, petalis albis, 

siliquis ovalis 8-10 mm. longis, pubescentibus, stylis 2.5-3.5 mm. longis, 

seminibus exalatis oblongis non compressis ca. 1 mm. longis, cotyledonibus 

incumbentibus. 

Holotype in the United States National Herbarium, collected at Car- 

caria, Durango, Mexico, August 5, 1898. E. W. Nelson 4657. 

Mancoa stylosa is similar in many respects to M. pubens although it 

is not as strict or tall as that species. The principal, easily seen differences 

between these species are the much longer styles, larger seeds and longer 

pedicels of M. stylosa as compared to these same structures of M. pubens. 

The petals of M. stylosa are strongly differentiated into blade and claw 

while those of M. pubens are spatulate. Another difference is in the size 

of the flowers which are larger in M. stylosa than in M. pubens. The latter 

species is well-known from Trans Pecos, Texas, and from a few localities 

in Chihuahua and Coahuila. Unfortunately, M. stylosa is known only 

from the single specimen cited above. 

6. Mancoa henricksonii Roll. sp. nov. 

Erect annual or biennial, branched above, 8-12 dm. tall, densely pube- 



8 REED C. ROLLINS 

scent with intricately branched trichomes; lower leaves petiolate, sinuate 
dentate, up to 10 cm. long, middle and upper cauline leaves sessile, 
auriculate, unevenly dentate; sepals densely pubescent, oblong, nonsac- 
cate, ca. 2 mm. long; petals white, obovate, differentiated into blade and 
claw, ca. 3 mm. long; stamens slightly exserted; infructescences elongated, 
narrow, 1.5-3 dm. long; fruiting pedicels densely pubescent, widely 
spreading, rigid, nearly straight, 4-7 mm. long; siliques oblong, 5-6 mm. 
long, 1.5-2 mm. wide, sessile, slightly compressed contrary to septum, 
narrowly notched at apex with the valves projecting above the style-base, 
densely pubescent with two size-classes of trichomes, smaller trichomes 
covering entire silique, larger trichomes scattered; styles 1-1.25 mm. 
long; seeds 15-25 in each loculus, pump, marginless, oblong, 0.75-1 mm. 
long; cotyledons incumbent. 

Herba annua vel biennis ramosa 8-12 dm. alta dense pubescens, foliis 
caulinis supra auriculatis dentatis, sepalis oblongis non saccatis pubescen- 
tibus ca. 2 mm. longis, petalis albis obovatis ca. 3 mm. longis, infructescen- 
tiis elongatis 1.5-3 dm. longis, pedicellis fructiferis divaricatis rectis dense 
pubescentibus 4-7 mm. longis, siliquis oblongis 5-6 mm. longis, 1.5-2 mm. 
latis, sessilibus 30-50 ovulatis, stylis 1-1.25 mm. longis, seminibus exalatis 
oblongis non compressis 0.75-1 mm. longis, cotyledonibus incumbentibus. 

Holotype in the Gray Herbarium, collected in an open grassland area on 
upper northwest slopes, near granite summit of Pico de Teyra, 15 miles 
northeast of Estacion Camacho, Zacatecas, Mexico, near 24°33’ N, 102°10’ 
W, 8,200 ft., Sept. 23, 1973, James Henrickson 13471. 

PENNELLIA 

When Nieuwland (1918) substituted the name Pennellia for the later 
homonym Heterothrix of Rydberg (1907), he made only one combination, 
P. micrantha (Gray) Nieuwl., citing Thelypodium micranthum (Gray ) 
without the combining author or reference. However, it is clear from 
Rydberg’s paper that the full author citation should have given Watson 
(1882) as the author of the combination and that the species is in reality 
based on Streptanthus micranthus Gray (1849). Heterothrix Rydberg was 
based on Thelypodium sect. Heterothrix of Robinson (1895) which in- 
cluded two species, T. micranthum and T. longifolium, both now con- 
sidered to belong to Pennellia. Since Nieuwland referred only to P. micran- 
tha in establishing Pennellia, he in effect selected that species as the type 
of the genus. Our present concern with Pennellia in connection with the 
Chihuahuan Desert study is to provide a properly constituted name for 
an infraspecific taxon. 

Pennellia micrantha (Gray) Nieuw. var. lasiocalycina (Schulz) Roll., 
comb. nov., based on Heterothrix micrantha var. lasiocalycina O. E. 
Schulz, Das Pflanzenr. 86 (IV, 105) :296. 1924. 
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Type collected in the Sierra de Parras, 8-9,000 ft., Coahuila, Mexico, 

July 1910, C. A. Purpus 4604. Isotype: cu. 
OTHER SPECIMENS STUDIED. Mexico. Coahuila: Sierra Madre, 40 miles 

south of Saltillo, July 1880, Palmer 37 (cH). Nuevo Leon: near Ajo de 
Agua at foot of Cerro de Potosi, 14 July 1945, Sharp 45732 (cx). 

Variety lasiocalycina is similar to var. micrantha except the buds and 
pedicels are pubescent instead of glabrous and the lower pedicels of the 
infructescences are longer than in the Mexican material of var. micrantha. 

RAPHANORHYNCHA 

The presence of an indehiscent beak on the silique is a rather rare and 

distinctive feature among genera of the Cruciferae of the Western Hemis- 

phere. For example, a beaked silique is found in Streptanthella longiros- 

tris, Thelypodiopsis incisa and species of Cakile, although the fruit of the 

latter genus is of a distinctive type (Rodman, 1974). On the other hand, 

beaked siliques are characteristic of a fairly large number of genera of the 

Eastern Hemisphere, particularly those centered in the Mediterranean 

regions of Africa and the Middle East. Evidently, the sterile beak, which 

is usually more slender than the main body of the silique, serves to elevate 

the stigma in about the same way as does an elongated style in many 

genera of the Cruciferae. The role of stigma level in relation to pollination 

is usually both plant species and pollinator specific and, therefore, it can 

only be assessed by a narrowly directed study. Here, we only call atten- 

tion to the rarity of beak presence among native American Cruciferae, 

and to the fact that an undescribed genus with beaked siliques has recently 

been discovered in Mexico. This is described below as Raphanorhyncha 

crassa. 
Although one is tempted to associate Raphanorhyncha with such genera 

as Eruca or Raphanus because of its indehiscent beak, large flowers and 

relative succulence, it seems probable that the real relationship of the 

genus lies elsewhere. The silique is shaped somewhat like that of Raph- 

anus but there the similarity ends. The silique of Raphanorhyncha has no 

spongy tissue within, the septum is nearly lacking and the valves are 

definitely dehiscent, all features distinct from Raphanus. It is probable 

that Raphanorhyncha arose evolutionally from a crucifer stock in which 

the valves of the silique fully dehisce. The characteristic beak is thought 

to have originated as an independent parallel evolutionary event com- 

pletely unrelated to Old World genera that possess a beak. 

According to the collectors, Raphanorhyncha crassa was locally abun- 

dant and the flowers possessed a heavy fragrance. The foliage and stems 

were said to be fleshy and glaucous although the glaucous appearance 

has been lost in the herbarium specimens we have seen, probably due to 

the use of heat in the drying process. 
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Raphanorhyncha crassa Roll. gen. et sp. nov. 
Biennial or perennial glabrous fleshy herb up to 8 dm. tall; stems 

erect, branched, leafy, robust; lower leaves petiolate, oblong with a strong 
central vein, lobed to pinnatifid, 1-2 dm. long, 2-4 cm. wide, petioles on 
lower cauline leaves winged, middle and upper cauline leaves auriculate, 
dentate, becoming more entire upward, overlapping on the stems; inflores- 
cence racemose, dense, elongating in fruit; flowers fragrant; sepals oblong, 
lavender with age, outer slightly saccate, inner plane, 4-5 mm. long, ca. 2 
mm. wide; petals whitish, broadly obovate with a short claw, 7-10 mm. 
long, 5-7 mm. wide, blade nearly orbicular; glandular tissue in a continu- 
ous mold around base of single stamen filaments, poorly developed, other- 
wise nearly obsolete; stamens erect, included, 4-5 mm. long, paired and 
single nearly same length; filaments straight, slightly dilated toward base, 
2-3 mm. long, anthers 2-2.5 mm. long; stigma deeply cleft, lobes over 
replum margins; fruiting pedicels widely spreading to gently recurved, 
1.5-2 cm. long, scarcely swollen below torus; siliques spindle-shaped with 
a prominent indehiscent beak, compressed contrary to “septum,” 1.5-3 
cm. long, valves slightly keeled but not appearing so in dried material; 
Septum obsolete with only remnants along the replum margin; ovules 
15-30 per ovary; immature seeds oblong, plump, wingless; ca. 2 mm. 
long, ca. 1.25 mm. across; cotyledon position not observable. 

Herba crassa biennis vel perennis 2-8 dm. alta, caulibus robustis glabris 
ramosis, foliis inferne lobatis vel pinnatifidis petiolatis, 1-2 dm. longis, 2-4 
em. latis, foliis superne auriculatis dentatis vel integris, sepalis oblongis 
4-5 mm. longis, ca. 2 mm. latis, petalis late obovatis 7-10 mm. longis, 5-7 
mm. latis, staminibus erectis 4-5 mm. longis, pedicellis fructiferis patenti- 
bus vel recurvatis 1.5-2 cm. longis, siliquis patentibus fusiformibus rostratis 
1.5-3 cm. longis; seminibus immaturis oblongis exalatis ca. 2 mm. longis. 

Holotype in the Lundell Herbarium, University of Texas, collected in 
fine textured alluvium of a tobosa flat, 25.5 km. north of the Camargo- 
Jimenez highway on the road to La Perla, 11.5 km. south of Restaurante El 
Herradero, lat. 26°48’ N, long. 104°51’30” W, Chihuahua, Mexico, 2 April 
1973, M. C. Johnston, T. L. Wendt and F. Chiang 10536. Isotypes to be 
distributed. 

SCOLIAXON 

When Payson (1924) erected the genus Scoliaxon, based on Cochlearia 
mexicana Wats., there were only two collections of the species known. 
One of these was from the state of Nuevo Leon, the other from Coahuila. 
Now there are ten additional collections in the Gray Herbarium, all taken 
within the past three years. This material extends our knowledge of 
Scoliaxon mexicanus considerably. For example, we now know that the 
species definitely is a perennial, not an annual as Watson suggested, and 
Payson was in no position to disprove. The petals are white without any 
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question although Payson allowed for the possibility of the petals being 
yellowish. 

Instead of being an exceedingly rare plant and very limited in its 

distribution as had been supposed, Scoliaxon mexicanus turns out to be 

fairly widespread within the north central region of Mexico and reason- 
ably abundant in some places. Specimens have been seen from the states 
of Chihuahua, Coahuila, Nuevo Leon, San Luis Potosi and Zacatecas. It 
grows mostly on calcareous rocky steep slopes, canyon walls, cliffs and 
gravelly alluvial fans in limestone areas. 

THELYPODIOPSIS 

The placement of Thelypodium linearifolium (Sisymbrium linearifolia) 

in the genus Thelypodiopsis by Al-Shehbaz (1973) has cleared the way 

for a reassessment of the affinities of several species, mostly placed previ- 

ously in Sisymbrium. Al-Shehbaz has presented convincing evidence that 

Thelypodiopsis should be maintained as a genus distinct from Thelypod- 

ium and Sisymbrium. Following this lead, it is now necessary to assemble 

those species recognized as being related to Thelypodiopsis linearifolia 

into the genus Thelypodiopsis. This is done below by presenting a key to 

the species followed by their listing with citations of literature and refer- 

able specimens. Payson (1922) recognized the pivotal position of species 

of Mexico in the general alliance represented by the widespread Thely- 

podiopsis linearifolia (as a Sisymbrium) and pointed to the need for their 

detailed study. The number of species and the amount of Mexican mate- 

rial available have increased dramatically since Payson’s paper. 

KEY TO THE SPECIES 

Cauline leaves auriculate, clasping the stem. 

Siliques erect or ascending; leaves entire; dentate or lobed. 

Lower cauline leaves entire or at most denticulate. 

Pedicels 1.5-2.5 cm. long; petals white; inflorescence dense, 2-3 cm. across; plants 

atous 
. T. wootonii. 

7 cm. ing. 

Cauline leaves narrowly oblong, attenuated to a sharp point; petals lavender. 

Eee pe ess na. . T. alpina. 

Cauline leaves ovate to panduriform, obtuse; petals white. ...- 4. T. shinnersii. 

Lower cauline leaves lobed to pinnatifid. 

Siliques beaked, torulose; petals 8-10 mm. long; lower leaves and stems hirsute. 

a en me et ee ees ns . T. incisa. 

t apex, not beaked, plane; petals 4-6 mm. long; lower leaves and 

6. T. purpusii. 

ard .... 7. T. arcuata. 

to base, cuneate or short-petioled, not auriculate. 

Siliques strongly reflexed. .-..+---+++--0crecetcttt 8.1. onde 

Siliques widely spreading to ascending. ...----++-+++++-eeret? 9. T. linearifolia. 
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NOTE: Only the Mexican and Guatemalan species are handled in the key. However, 
a new combination for the New Mexican species presently known as Sisymbrium 

it belongs. This is provided as follows: 
Thelypodiopsis vaseyi (Wats. ex Robins.) Roll., comb. nov., based on Sisymbrium 
vaseyi Wats. ex Robins. in Gray, Syn. Fl. N. Am. 1:138, 1895. 

Lectoholotype in the Gray Herbarium, collected at Las Vegas, New Mexico, 1881, 
G. R. Vasey s.n. 

SPECIMENS STUDIED. New Mexico: mts. west of Las Vegas, 1881, Vasey 41 (cH); 
w ., Aug. 3, 

1934, Goodwin 942 (cH); Cloudcroft, Otero Co., Aug. 19, 1968, Correll and Correll 
3 
4741 (cu); es C : M 
Mescalero Reservation, July 21, 1905, Wooton s.n. (NMC 

1. Thelypodiopsis wootonii (Robins.) Roll., comb. nov., based on 
Sisymbrium wootonii Robinson, Bot. Gaz. 30:60. 1900. 

Holotype in the Gray Herbarium, collected near Colonia Garcia in the 
Sierra Madres, Chihuahua, Mexico, alt. 7,600 ft., July 27, 1899, C. H. T. 
Townsend and C. M. Barber 176. Isotype: cH. 
OTHER SPECIMENS KNOWN. Mexico. Chihuahua: Gonogochic, open flat 

of pine-oak forest, east of Creel, mnecpo. de Bacoyna, 19 July 1973, 24 Aug. 
1973, 19 Oct. 1973, 16 Oct. 1975, Robert A. Bye, Jr. 4287, 4775, 5479, 7128 
(cH). 

2. Thelypodiopsis versicolor (Brandeg.) Roll., comb. nov., based on 
Thelypodium versicolor Brandegee, Univ. Calif. Publ. Bot. 4:178. 1911. 
Sisymbrium versicolor (Brandeg.) Schulz, Pflanzenreich 86 (IV, 104) 
57. 1924. 
Type collected in the Sierra de Parras, Coahuila, Mexico, alt. 9-10,000 

ft, Oct; 1910, G. A. Purpus 4978. Isotype: cu. 
REPRESENTATIVE SPECIMENS. Mexico. Coahuila: 9 km. south of Parras 

on Sierra Negras, scrubby woodland association of pine, juniper and oaks, 
July 3, 1941, Stanford, Retherford and Northcraft 216 (aniz,cuH,Ny); 26 
km. northwest of Fraile, on top of mountain covered with Abies, Pseudo- 
tzuga, and Pinus, July 16, 1941, Stanford, Retherford and Northcraft 438 
ARIZ,GH,NY); summit of Mt. Jimulco, 13 km. east of Jimulco, woodland 

association of oak, pine, and juniper, June 29, 1941, Stanford, Retherford 
and Northcraft 98 (anrz,cH); ca. 26 (air) miles southwest of Torreon in 
Sierra de Jimulco, ca. 6 (air) miles south southwest of La Rosita, open 
limestone ridge between two canyons, just below oak forest, Sept. 18, 1973, Henrickson 13173 (cu); higher part and north slope of Sierra de la Madera, southeast and south southeast of Rancho Cerro de la Madera 

3. Thelypodiopsis alpina (Standley & Steyermark) Roll., comb. nov., 
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based on Romanschulzia alpina Standley & Steyermark, Fieldiana, Bot. 
24:377. 1946. Sisymbrium standleyi Roll., Rhodora 58:156. 1956. 

Holotype in the Field Museum of Natural History, collected between 
Tojquia and Caxin Bluff, summit of Sierra de los Chuchumatanes, Dept. 
of Huehuetenango, Guatemala, August 6, 1942, Julian A. Steyermark 
50144. 

OTHER SPECIMENS STUDIED. Guatemala. Huehuetenango: near Tunima, 
Sierra de los Chuchumatanes, July 6, 1942, Steyermark 48923 (Fr); Quezal- 
tenango: Volcan Santa Maria, July 27, 1934, A. F. Skutch 864 (cu). 

4, Thelypodiopsis shinnersii (M. Johnst.) Roll., comb. nov., based on 
Sisymbrium shinnersii Johnston, Southw. Nat. 2:129, 1957, which in turn 

was based on Thelypodium vaseyi Coulter, Contrib. U.S. Nat. Herb. 1:30. 
1890. 

Holotype in the United States National Herbarium, collected near Rio 

Grande City, Texas, 1887, G. C. Neally 188 (12). Tracing of holotype: 
GH. 

This species occurs in the lower Rio Grande Valley of Texas and in 
Mexico. The Mexican specimens I have studied are as follows, all in the 

state of Tamaulipas: region of Rancho Las Yucas, ca. 40 km. north north- 

west of Aldama, Municipio de Aldama, July 25, 1957, R. L. Dressler 2014 

(cH); same locality, Oct. 16, 1957, R. L. Dressler 2427 (cu); dry bank of 

small creek, 9 miles south of Ciudad Victoria, Feb. 9, 1961, Ronald L. 

McGregor 16296 (cH); mts. along route 70, ca. 6 miles south of Ciudad 
Victoria, 6 April 1961, King 4510 (us). 

5. Thelypodiopsis incisa Rollins sp. nov. 
Annual or biennial, sparsely pubescent with spreading trichomes below, 

glabrous above; stems erect, one to several from base, branched, 4-6 dm. 

tall, strictly basal rosette of leaves unknown, lower cauline leaves with 

erect, simple trichomes, deeply pinnatifid, incised, up to 1 dm. long, 
terminal lobe larger than lateral, petioles winged, lobed and those of 
lowermost leaves with small auricles at base; lower middle, middle, and 

upper cauline leaves strongly auricled and clasping stem, incised or upper- 
most entire, glabrous, ovate to broadly oblong, acute, 3-5 cm. long, 

with a strong central nerve; inflorescences racemose, terminating each 

branch; sepals turning lavender, oblong, 4-5 mm. long, ca. 1-5 mm. wide, 

outer pair saccate, boat-shaped, narrowed above, inner pair flat, blunt at 

apex; petals lavender, narrowly lingulate, 8-10 mm. long, 3-4 mm. wide, 

not differentiated into blade and claw; stamens strongly tetradynamous, 

paired stamens erect, 6-7 mm. long, single stamens curved upward, 4-5 

mm. long; anthers ca. 1.5 mm. long, straight; fruiting pedicels 6-9 mm. 

long, divaricate, not expanded toward apex, straight; siliques erect to 

divaricate nearly terete to slightly flattened parallel to septum, not nerved, 

tapering above and below, somewhat torulose, 3.5-5 cm. long; styles ca. 
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2 mm. long; stigma rarely cleft, very slightly lobed over replum margin; 
immature seeds wingless, oblong, occupying full width of silique, 1.75-2 
mm. long. 

Herba annua vel biennis, caulibus erectis ramosis 4-6 dim. altis, foliis pin- 
natifidis vel incisis inferne lobatis superne auriculatis ovatis vel late 
oblongis 3-5 cm. longis, sepalis oblongis purpureis 4-5 mm. longis, petalis 
purpureis anguste lingulatis 8-10 mm. longis, pedicellis fructiferis divari- 
catis 6-9 mm. longis, siliquis erectis vel divaricatis plus minusve teretibus 
torulosis 3.5-5 cm. longis, ca. 1.25 mm. latis, stylis ca. 2 mm. longis; semin- 
ibus immaturis oblongis immarginatis 1.75-2 mm. longis. 

Holotype in the West Texas State University Herbarium, collected on 
a rocky hillside in a mixed shrub community, ca. 80 miles north of Saltillo 
along highway 57, Coahuila, Mexico, March 23, 1970, Larry C. Higgins 
2717. Isotype: ENCE. 

One of the most distinctive features of Thelypodiopsis incisa is the 
definite, sterile beak narrowing to the apex of the silique. In this respect, 
the species is different from all other Mexican species of the genus. It is 
nearest in its relationship to T. purpusii but differs from that species in 
having much larger flowers, torulose instead of plane siliques, a beak 
tipped with a prominent style about 2 mm. long instead of no beak and 
a style about 1 mm. long as in T. purpusii. The latter also has narrower, 
nearly terete instead of flattened siliques and usually white instead of the 
lavender petals that are characteristic of T. incisa. 

6. Thelypodiopsis purpusii (Brandeg.) Roll., comb. nov., based on 
Thelypodium purpusii Brandegee, Zoe 5:232. 1906. Sisymbrium purpusii 
(Brandeg.), O. E. Schulz, Pflanzenr. 86 (IV, 105) 58. 1924. 

Isotype: Sierra de Parras, Coahuila, Mexico, March, 1905, C. A. Purpus 
1329 (cH). 

SPECIMENS STUDIED. Mexico. Coahuila: Sierra Pata Galana, Feb., 1905, 
Purpus 1329A (cu). U.S.A. Texas: head of Fresno Canyon, Big Bend 
Ranch, about 50 miles east of Presidio, Presidio Co., April 20, 1961, Rollins 
61174 and Correll (cH); McCormick Ranch, near Fresno Canyon, Presidio 
Co., March 1, 1959, M. C. Johnston 3736 and Warnock (cH). New Mexico: 
about half-way up the North Sister, Tres Hermanas Mts., Luna Co., 
April 13, 1973, Spellenberg 3002 (GH,NMG,NY,wTs). 

7. Thelypodiopsis arcuata (Roll.) Roll., comb. nov., based on Sisym- 
brium arcuatum Rollins, Rhodora 62:58. 1960. 

Holotype in the Gray Herbarium, collected 1-2 miles southwest of 
Pablillo, Nuevo Leon, Mexico, July 21, 1958, D. S. Correll and I. M. Johnston 19941. Isotype: TEx-L1. 

SPECIMEN STUDIED. Mexico. San Luis Potosi: Sierra de Alvarez, cerco 
del Punta Huerta, Oct. 27, 1954, Rzedowski 5211 (cH). 
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8. Thelypodiopsis retrofracta (Roll.) Roll., comb. nov., based on 
Sisymbrium retrofractum Rollins, Rhodora 59:66. 1957. 

Holotype in the Gray Herbarium, collected on mountain, 18 km. west 

of Concepcion del Oro, Coahuila, Mexico, July 22, 1941, Stanford, Rether- 

ford and Northcraft 570. 
SPECIMEN STUDIED. Mexico. Zacatecas: limestone rocks below Aranzazu, 

Sierra Madre Oriental, July 19, 1934, Pennell 17443 (cn). 

9. Thelypodiopsis linearifolia (Gray) Al-Shehbaz, Contrib. Gray Herb. 
no. 204, p. 140, 1973, based on Streptanthus linearifolius Gray, Mem. Am. 
Acad. 4:7. 1849. Pachypodium linearifolium Gray, Proc. Am. Acad. 6:188. 
1866. Thelypodium linearifolium (Gray) Wats., Bot. King’s Exped. 25. 
1871. Hesperidanthus linearifolius (Gray) Rydb., Bull. Torr. Bot. Club 34: 
434. 1907. Sisymbrium linearifolium (Gray) Payson, Univ. Wyo. Publ. 
Sci. 1:19. 1922. 

Holotype in the Gray Herbarium, collected between Santa Fe and Las 
Vegas, New Mexico, July, Aug., 1847, Fendler 24. Isotype: cu. 

REPRESENTATIVE SPECIMENS FROM MEXICO ONLY. Chihuahua: 3 km. north 

of Rancho Las Vacas on road to Rio Grande (Cajones), east of Sierra San 

Martin de Borracho, June 15, 1973, Johnston, Wendt and Chiang 11334A 

(TEx-LL); northwestern end of the Sierra del Diablo, ca. lat. 27°20’ N, 

July 30, 1941, Stewart 988 (cH); near Colonia Garcia in the Sierra Madres, 

July 19, 1899, Townsend and Barber 147 (ENCB,GH,NMC); Sierra del 

Pulpito, 11.5 km. north of Rancho La Virgen, Oct. 25, 1972, Wendt, 

Chiang and Johnston 9887a ( TEX); off Mex. Hwy. 45, 14.4 mi. north of 

Chihuahua, Oct. 19, 1974, Rollins and Roby 74188 (cu); Canon de la 

Madera, southeastern flank of Sierra Rica, Sept. 25, 1942, Stewart 2518 

(cu). Coahuila: Canyon de Tinaja Blanca, west of Santa Elena Mines, 

Aug. 14, 1940, Johnston and Muller 255 (GH,TEX); vicinity of La Noria, 

Sierra del Pino, Aug. 20-26, 1940, Johnston and Muller 626 (cu,TEX-LL); 

Canon de Sentenela, Hacienda Piedra Blanca, Villa Acuna, July 7, 1936, 

Wynd and Mueller 581 (aniz,cH); along Coahuila Hwy. 53, ca. 2 miles 

east of E] Puesto Tres Caminos, northwest of Muzquiz, Aug. 3, 1971, 

Reveal 2573, Hess and Kiger (mexu,us). Sonora: Rancho de la Nacha, 

region of the Rio de Bavispe, Aug. 15, 1941, White 3938 ( ariz,cH); Puerto 

de los Aserraderos, Aug. 4-9, 1940, White 3140 (arz,cH); Guadaloupe 

Canon, Aug. 1852, Thurber 767 (cH). Durango: northwest third of Sierra 

del Rosario, June 25, 1973, Johnston, Wendt and Chiang 11459A (TEx-LL); 

Penon de Covadonga, cerca de Yerbanis, Municipio de Penon Blanco, 

Nov. 1, 1960, Paray 3122 (mexu); Santiago Papasquiaro, April and Aug., 

1896, Palmer 432 (cu); Tejamén, Aug. 21-27, 1906, Palmer 487 (cH); 

18 miles west of Durango, Mex. Hwy. 41, Sept. 9, 1966, Breedlove 15495 

(cH). Zacatecas: 15 miles northeast of Estacion Camacho on northwest 

slopes near granitic summit of Pico de Teyra, Sept. 23, 1973, Henrickson 
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13462 (cu). San Luis Potosi: ca. 23 miles north of Charcas, Sept. 5, 1971, 

Henrickson B6396 (cH). 

THELYPODIUM 

In the recent monograph of Thelypodium by Al-Shehbaz (1973), two 

species, T. wrightii and T. paysonii, were listed as occurring in Mexico. 

Our study shows that a third species, formerly treated as Sisymbrium 

longipes, really belongs in Thelypodium. This determination has been 

made possible by the availability of several new collections and others 

not previously available for study. When S. longipes was originally de- 

scribed (1957), I was convinced it was somewhat related to the species 
now being called Thelypodiopsis linearifolia and therefore should follow 

whatever generic disposition was made of that species. However, on 
further study of really good flowering material, which was not available 

earlier, the nearly equal spreading stamens with horizontally spreading 
anthers make the flower more like that of Thelypodium than Thely- 
podiopsis. Also, the stigma is scarcely lobed which is another Thelypodium 

feature 
Following is a key to the species of Thelypodium presently known from 

Mexico. 

Leaf-blades eb Tooke ie narrowed to a naked petiole; leaves entire or at most with 
slightly wavy marcing: (00 (ee a eee es T. longipes. 

Leaf-blades elongated, gradually narrowed to a winged petiole or deeply pinnatifid; 
leaves dentate to pin 
Leaf-blades pan gone ceolate, narrowed above Sa couve entire, pas aget! den- 
tate or simply lobed; filaments and petal claws glabrous. .......... 2. T. wrightii. 

Leaf-blades eine de obon mg in outline, deeply lobed; "aioe dentate; ‘fiament and 
petal claws papilloses ceo ee iG a es paysonii. 

1. Thelypodium longipes ( Roll.) Roll., comb. nov., based on Sisymbri- 
um longipes Rollins, Rhodora 59:65-66. 1957. 

Holotype in the Gray Herbarium, collected above La Mina, Sierra 
Madre Mts., near Monterrey, Nuevo Leon, Mexico, July 23, 1933, C. H. 

and M. T. Mueller 548. Isotype: F. 
OTHER SPECIMENS sTuDIED. Mexico. Nuevo Leon: Sierra Madre Mts., 

C. H. and M. T. Mueller 549 (mexu). Coahuila: Sierra de Jimulco and up 
to 3 km north of Mina San Jose which is 8 km northeast of Estacion Otto, 
lat. 25°8’30” N, long. 103°13’30” W, 27 Sept. 1972, Chiang, Wendt and 
Johnston 9548e, 9552] (TEx); mid-canyon in disturbed area near the old 
first lumber campsite, Canyon de la Hacienda, Sierra de la Madera, ca. 35 
(air) miles west of Cuatro Cienegas, near 27°04’N, 102°25’ W, Aug. 6, 

1973, Henrickson 11985 and Wendt (cu); Canon los Almos, west fork just 
above junction with east fork, Sierra de la Madera, mnpos. Cuatro Ciene- 
gas and Ocampo, Aug. 17, 1975, Wendt and Lott 1185 (asv). 

2. Thelypodium wrightii Gray, Smithson. Contrib. (Pl. Wright.) 3:7. 
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1852. Stanleyella wrightii (Gray) Rydb., Bull. Torr. Bot. Club 34:435. 1907. 
Holotype in the Gray Herbarium, collected at the Pass of the Limpia, 

le Davis Co., Texas, August, 1849, C. Wright 7. 
SELECTED SPECIMENS STUDIED. Mexico. Chihuahua: Canon de la Madera, 

southeastern flank of Sierra Rica, Sept. 25, 1942, Stewart 2500 (cu,TEx-11); 
Poza de Villa, 3 miles west of Coahuila line, road from Castillon to Mula, 

via S. Salvador and Piramide, Sept. 21-22, 1940, Johnston and Muller 1387 

(GH,TEX-LL); near Chihuahua, Oct. 1885, Pringle 294 (cu). Coahuila: 

Hacienda Piedra Blanca, Canyon de Sentenela, Sierra del Carmen, Villa 

Acuna, July 9, 1936, Wynd and Mueller 621 (ariz,cu,Mo,us); 2-10 miles 
north of camp at La Noria, Sierra del Pino, Aug. 22, 1940, Johnston and 

Muller 594 (cu,rEx-LL); Cafion de la Barrica, Sierra de la Madera, mnpos. 
Cuatro Cienegas and Ocampo, Aug. 29, 1975, Wendt and Lott (asu); 

canyon at San Antonio de los Alamos, Sierra de San Antonio, Sept. 2-3, 

1940, Johnston and Muller 886 (cH,TEX-LL). Baja California Norte: 

Cantillas Mts., Sept. 13, 1884, Orcutt 945 (cH); road north of Corral de 
Sam, Sierra San Pedro Martir, near 31°04’ N, 115°34’ W, 30 July 1970, 
Moran 18050 (cu). Hidalgo: Cerro Grande, al SE de Epazoyucan, 10 
Sept. 1972, Rzedowski 29325 (cu). 

3. Thelypodium paysonii Roll., Rhodora 59:61-64. 1957. 
Holotype in the Gray Herbarium, collected at Cafion de Jara, east of 

Socorro, about 30 km. west of Cuatro Cienegas, Coahuila, Mexico, Feb. 1- 
15, 1941, Schroeder 12. 

OTHER SPECIMENS STUDIED. Mexico. Coahuila: canyon, east side of Sierra 
de las Margaritas, about 13 km. north of Las Margaritas, 13 March 1973, 

Johnston, Wendt and Chiang 10349C, 10361A (TEx-1L); Torreon, 1903, 
Purpus 130 (cH); 44 miles east of Torreon, Nov. 27, 1958, Rollins and 

Tryon 58296 (cH); Sierra de Parras, March 1905, Purpus 1028 (cx). 

Durango: 48 miles southwest of Torreon, Nov. 26, 1958, Rollins and Tryon 

58291 (cH); 5 miles along road from Hidalgo del Parral, Durango, toward 
E] Palmito, Nov. 18, 1967, Kimnach and Brandt 1104 (vs). 
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A REVISION OF THE GENUS CYATHEA 

Roitta TRYON 

Cyathea is a genus of forty neotropical species primarily found in the 
mountains of the Greater Antilles, Central America, and tropical South 

America. It is the dominant element in the tree fern flora of cloud forests 
and is the most frequent genus of Cyatheaceae occurring at higher alti- 
tudes. Two species grow at 4200 m in the Andes, the highest altitude re- 
corded for the family. 

The genus is here defined in a restricted sense, following my earlier 
study of the generic classification of the Cyatheaceae (Tryon, 1970). The 
primitive species of Cyathea, with a complex leaf architecture and hemi- 
telioid indusium, are related to Trichipteris and to Cnemidaria. Recent 
intensive studies, including species revisions of all three genera, have 

served to strengthen the earlier generic proposals. Trichipteris (Barring- 

ton, 1974), Cyathea, and Cnemidaria (Stolze, 1974) have emerged more 

clearly as separate evolutionary lines with truly intermediate species few or 

lacking. 
Trichipteris is technically separated from Cyathea by the absence of an 

indusium, while Cyathea has a well-developed or at least small (hemi- 

telioid) indusium. Some species of Trichipteris have lamina scales reg- 

ularly associated with the sorus and these scales may be mistaken for 

indusia. They are, however, thin and clearly cellular, narrowed basally 

and attached at one point, attenuate at the apex, and often erect. The 

smallest indusia in Cyathea are somewhat thickened, with the cells ob- 

scured, broadly attached at the base, rounded at the apex, and appressed to 

the leaf tissue. The closest relation between Cyathea and Trichipteris is 

seen in Cyathea multiflora and Trichipteris nigra and (or) T. Schiedeana. 

Stolze (1974) has clarified the definition of Cnemidaria and C yathea by 

removing from Cnemidaria a few species that I had earlier placed there 

which lack large-porate spores. These and some other related species are 

now seen to represent an independent line of lamina reduction in Cyathea. 

The closest relationship with Cnemidaria is evidently represented by 

Cyathea species with a more complex lamina. 

KEY TO SCALY GENERA OF CYATHEACEAE 

a. Petiole scales stichavally conform, the cells of the body similar in orientation, 

shape, and (usually) in size and color, or a single row of cells at the edge ma be 

differentiated as cilia or denticulations. ....-----+----+-+++--++> Sphaeropteris. 

a. Petiole scales structurally marginate, with a n : 

road margin of cells different in orientation, size, and (usually) in shape and color 

from those of the central portion. : 

b. Petiole scales with a dark, opaque apical seta; spores 16 in a sporangium, rarely 
c. 

e at the apex, croziers lacking spines. ..-..--------- neteteetess . 

c. Petiole as spines, many large and black, with a slender apex, these 

19 
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also present on the croziers, petiole scales borne on the petiole surface. . Nephelea. b. Petiole scales lacking an apical seta, the apex rounded to filamentous; spores 64 in 
we SPOTADS IN rarelyelG Or G2. nica Messi porns he teas eear aet ot ne d. vi cin cat opie eciareg: AE EE Ree Te he een ates MR CN Trichipteris. 
d. Indusium UCSC oral elie Oo ati lets) aie ane owas ewe EN, yoy Aaya ad e. 

e. Spore exine lacking apertures or with variously distributed small pits or pores; 
costae and costules with adaxial trichomes; veins free, or in two species some- times areolate, in two species the lamina 1-pinnate-pinnatifid and the petiole 
either alate or densely Jong= pubescent sien .e4)) eee een athea. 
- Spore exine with three large equatorial pores, often also with smaller pits or 
pores; costae and costules lacking trichomes on the adaxial side, or rarely present; 
basal veins usua y forming areolate, or if free then connivent to the sinus, or in one species running to the margin ab 
pinnatifid, the petiole nearly glabrous and non-alate. ............. Cnemidaria. 

Ecotocy aNp GEOGRAPHY 

Cyathea is predominently a genus of the cloud forest, although it is also 
well-represented in wet montane forests. The cloud forest environment, 
usually developed on steep mountain slopes, provides nearly constant high 
umidity and considerable light since the tree fern crowns occupy part of 

the relatively open canopy. Several species, such as C. pallescens, C. 
Ssuprastrigosa, and C. caracasana also grow at higher altitudes in Chusquea 
thickets and in subparamo scrub. Other species grow in lowland rain forest 
below 500 m, but only five of these, including C. conformis, C. decorata 
and C. parva are wholly lowland species. The lowland forest habitat is 
different from the cloud forest in providing a significant dry season or 
dense shade, as well as higher temperatures. Some species occasionally 
grow in other, specialized habitats, for example, C. parvula in wet savan- 
nahs, C. Harrissii in wet pinelands, C. platylepis among sandstone rocks, 
and C. Delgadii in gallery forest. Among the 15 species that grow at 
altitudes of 500 m or less, 11 of them have hemitelioid indusia. The sig- 
nificance of this correlation is not clear since these 11 species are morpho- 
logically quite diverse and might be expected to have considerable 
ecological differences. 

Cyathea arborea is a pioneer species, invading landslides where it 
frequently establishes handsome colonies. It also invades artificial barren 
sites, such as road cuts and road fills. Since the many cloud forest species 
usually grow on steep mountain slopes, they probably also grow in land- 
slide areas. However, little is known about their successional position. 
Some may be pioneers, as C. arborea, while others may enter the new 
community later. 

The distribution of the genus (Map 1) correlates closely with the moun- tains of tropical America. Cyathea is notably absent from the Yucatan 
Peninsula, from the Llanos region of Colombia and Venezuela, the Orinoco Basin, most of the Amazon Basin, and from the Bolivian—Paraguayan lowlands. Table 1 and Map 2 provide information on the occurrence of species, varieties and endemics in countries and regions. The center of di- 
versity is in Venezuela and Colombia, south to Peru. In this region there 
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are 31 taxa and 19 endemics. Colombia is the country with the most diverse 
Cyathea flora, with 22 taxa and 6 endemics. Ecuador seems to be under- 
represented. It is usually rich in species of cloud forest groups; for 
example, in Hymenoph yllum section Sphaerocionium (Morton, 1947), 
there are 19 species in Colombia, 16 in Ecuador and 22 in Peru. It is 
expected that additional collecting of tree ae in Eucador will increase 
the number to 15 or more 

In southeastern Brazil there is a single species, Cyathea Delgadii, and 

only three species occur in Mexico and Guatemala. The paucity of species 
in these regions is peculiar for there are considerable areas of wet montane 

Geese as 
sae

 Ww.t'2 ae 

‘ 

. Numbers of 

runtries and regions (see Table a the left or 

is the number of endemics (1-6). 

Maps 1-2. 1, Distribution of Cyathea (occurrence on isolated islands on Map 2); 

species and oe and number of endemics in c 

ou bar is the number of taxa (1-22), the right bar 
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forest and also smaller ones of cloud forest; previous adverse climates may 
account for the limited number. The situation is probably similar to that 
in west tropical Africa, where a history of vegetational and climatic change 
evidently occurred and where there are only three species of Cyatheaceae 
(Alston, 1959). 
There are seven species having wide ranges of 3000 miles (4800 km) or 

more in extent. They are frequent species with rather broad altitudinal 
ranges. Successful migration of species is perhaps most dependent on their 
broad ecological tolerance, as may be seen in those which are the source 
for populations occurring on isolated islands. These insular species are 
related to the three most widely distributed continental species: the Cocos 
Island endemics, Cyathea Alphonsiana and C. notabilis to C. multiflora; 
the Galapagos endemic, C. Weatherbyana to C. andina; and C. Delgadii of 
Ilha Trinidade is widespread in South America. 

TABLE 1, GEOGRAPHIC OCCURRENCE OF TAXA AND endemics OF CYATHEA 

Mexico to Nicaragua: 3 taxa, 1 endemic. 1. multiflora, 20b. divergens var. Tuerck- 
heimii, - fulva 

Costa Rica a Panama: 10 taxa, 3 endemics. 1. multiflora, 9. petiolata, 10. impar, 
12. nee Qa. divergens var. divergens, 29. fulva, 32. suprastrigosa, 33. Delgadii, 
36e. caracasana var. Maxonii, 38. graci 

Cocos Island: 2 endemic ger s. 4. Alphonsana 5. notabili 
Greater Antilles: 8 taxa, 4 parse mic. 2. andina, 6. parvula, 7. arborea, 30. Harrisii, 

1. furfuracea, 35. dissoluta, 36c. caracasana var. aracheote 38. gracilis. 
Lesser Antilles, Trinidad and Margarita: 2 species, 1 endemic. 17. arborea, 34. 

aries 
tench Guiana, Surinam and British Guiana: 3 taxa, no endemics. 2. andina, 20a. 

vee var. divergens, 33. Delgadii. 
Venezuela: 14 taxa, 2 endemic. 2. andina, 7. platylepis, 11. Steyermarkii, 15. s 

ciosa, 20a. divergens var. dive at 22. perles 29. fulva, 33. Delgadii, 36. caracasana 
vars. a, b, ¢ od 3 37. Lechleri, 39. ebenin 

rast 13. decorata, 14. p ers specio sa, 16. aughtii 18: Alst tonii, 19. pele: a- 
densis, 20a. ivergens var. sot 21. pallescens, 2. Straminea, 29. he Iva, 33. 
Delgadii, 36. cara vars. a, b, c, d, 38. gracilis, 39. e 

uador: 9 taxa, 1 endemic. : multiflora, 2. andin: py avers var. divergens, 
21. pallescens, 23. corallifera, 36. caracasana vars. a ig 

Galapagos Islands: 1 endemic species. 3. Weatherbya’ 
Peru: 13 taxa, 5 endemic. 1 1, a . 2. andina, 8. Vilhelmii, 20a. divergens var. 

divergens, 21. pallescens, 26. Ruiziana, 27. microphylla, 28. multisegmenta, 33. Del- 
gadii, 36a. caracasana var. bolivieisias ‘37. Le ru , 39. ebenina, 40. Dudley 

Bolivia: 7 taxa, 1 endemic. 1. mult iflora, 2. andina ag pallescens, 24. ie. 
. Delgadii, 36a. caracasana var. boliviensis, 37. Lec 
Argentina, Paraguay and Brazil: 3 species, no plete, 1. multiflora, 2. andina, 33. Delgadii. 
Ilha Trinidade: 1 species, not endemic. 33. Delgadii. 

SPECIATION 

In the scaly Cyatheaceae, speciation is based mainly on eco- geographic 
isolation and on evolutionary migration (Tryon, 1971, 1972). There are 
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examples of speciation by geographic isolation in the island endemics: 
Cyathea Alphonsiana, C. notabilis and C. Weatherbyana. Others involve 
geographic isolation, possibly preceded by evolution during migration: 
C. divergens var. Tuerckheimii in Guatemala and Mexico, from var. 

divergens in Costa Rica; C. caracasana var. Maxonii of Costa Rica from 
the C. caracasana complex in Colombia; and probably C. tenera of the 

Lesser Antilles, and C. furfuracea of the Greater Antilles, from C. Delgadii 
of South America. The relatively uniform collections of C. multiflora from 

Nicaragua to British Honduras possibly indicate a migration from the more 
diverse populations of the species in Costa Rica. 

There are 13 local endemics in Colombia south to Bolivia where the 

continuity of habitats suggests that geographic isolation is not a factor in 

their endemism. Tryon and Gastony (1975) have proposed the hypothesis 

that such local endemics have become ecologically specialized to the 

extent that other suitable environments are either absent or exist only as 

small areas distant to the present range. 

Most species of Cyathea are morphologically and eco-geographically 

distinct, thus their classification is relatively clear. This is especially ap- 

parent in the species having hemitelioid and cyatheoid indusia. These 

distinctive species probably represent relatively early speciation, which 

would be consistent with their primitive position in the genus. Among the 

more advanced species, with sphaeropteroid indusia, there are two groups 

in which speciation appears to be more recent. There are 12 taxa within 

these groups (species 29-34, 35-36) that are not clearly differentiated due 

to intergrading variation. Pleistocene climatic changes may have been 

instrumental in generating migrations and disjunctions leading to the evo- 

lution of these taxa. 
Amphiploid speciation does not seem to be a recent phenomenon in 

Cyathea, although several putative hybrids (see below) suggest that it 

might be present. The four species that have been determined cytologi- 

cally all have a chromosome number of n=69: Cyathea arborea, C. fur- 

furacea, C. Harrisii, and C. parvula (Walker, 1966). Considerably more 

cytological sampling is needed before the status of polyploidy in Cyathea 

can be known. The relatively high number of n-69 also suggests poly- 

ploidy, but this probably occurred very early in the evolution of the family 

since all of the scaly genera of Cyatheaceae share this number. 

Hysrips 

brids have been recently recognized by Conant (1975) in the 

basis of an analysis of several characters and field 

brids and parental species in the same site. He also 

discusses five other putative hybrids in Alsophila and Nephelea. These 

proposals provide a new perspective on some of the described species in 

the family. In addition to the hybrid, proposed by Conant, involving 

Two hy 
Cyatheaceae on the 

observations on the hy 
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Cyathea arborea and Cnemidaria horrida (Hemitelia Wilsonii), I am rec- 
ognizing nine others, with varying degrees of confidence. On the basis of 
the evidence, an interpretation of them as hybrids seems more realistic 
than treating them as variants of a species or recognizing them as en- 
demics. Putative hybrids present special problems that require careful 
field study. Hybrids have not been suggested involving parental species 
that are similar in their indusium and laminar structure. However, such 
hybrids may also exist, perhaps with some frequency, but they cannot be 
identified from herbarium materials at hand. Discriminating field study 
and collecting will be required before the frequency of hybridization in 
the genus is known. 

MorRPHOLOGY 

The petiole always bears large scales at the apex of spines, where they 
are usually caducous, or they may be on smaller emergences. In addition 
to these large petiole scales, there is usually also a covering of small to 
minute scales on the petiole surface, especially on the abaxial side. The 
large scales, which have characters of systematic importance, are on the 
abaxial side of the petiole. Other large scales are borne on the adaxial side. 
The basal scales, especially, are longer and narrower than those on the 
abaxial side. They tend to be similar in many species, and often lack 
the differentiated margin characteristic of the genus. 

The body of the petiole scale includes the whole structure except for 
peripheral processes such as cilia, teeth or setae. The edge of the scale is 
the outer row of cells which bears the peripheral processes. The margin 
of the scale is the cellularly differentiated part of the body on each side of 
the rather uniformly elongate-celled central portion. Scales that are uni- 
formly colored are concolorous (Fig. 1). They are usually whitish. Light 
brown scales may be nearly concolorous (Fig. 2), the margins being only 
slightly lighter than the central portion. Scales that have the margins 
definitely lighter in color than all or part of the central portion are bi- 
colorous. If the central portion is dark and the margins are light, the scale 
is concordantly bicolorous (Fig. 3), while if the light color of the margin ex- 
tends into the central portion, the scale is discordantly bicolorous (Fig. 4). 

The large petiole scales are best examined on a crozier because all 
details of the cellular construction are present at this young state. The base 
of a recently expanded leaf will also usually have scales in good condition. 
However, the scales on older leaves are more or less eroded, especially 
the more delicate margins, or they may have been lost. 
The small scaly indument on the petiole surface is called scurf, and when 

it is composed of definite, although small, scales these are referred to as 
large scales of the scurf (Figs. 5, 6). The minute scales of the scurf are 
referred to as squamellae (Figs. 7, 8). Either kind may be crested (Fig. 6) 
and the squamellae may be strongly dissected and trichomoid (Fig. 8). 
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The petiole scurf is best examined in recently expanded leaves. It is 
usually not fully developed in croziers, and it often becomes abraded in 

older leaves. 
The pinnae and pinnules vary from sessile to very long-stalked. In some 

species the length of the stalk relative to the width of the basal segment is 
a useful character. If the stalk is shorter than the width of the basal seg- 
ment of the pinnule, the pinnule is referred to as short-stalked. It is long- 
stalked when the stalk is definitely longer than the width of the basal 
segment. Short- and long-stalked pinnae are defined in a similar manner. 

The term pubescence or pubescent is applied in reference to the under 
surface (abaxial side) of segments or axes, such as the costa and pinna- 
rachis, when there is a sufficient number of trichomes to form a uniformly 

distributed indument. This may be dense to somewhat sparse. If the tri- 
chomes are scattered, reference is made to their individual characteristics. 

The terminology applied to the scales on the under surface of the pinnae 

is used in a manner similar to that for the petiole scales. 

The lower epidermis in Cyathea is basically of a uniform type (Figs. 10, 

12, 14, 16). The stomates are nearly surrounded by a subsidiary cell with 

strongly undulating walls. They conform to the polocytic pattern of Van 

Cotthem (1970). The upper epidermis (Figs. 9, 11, 13, 15) usually shows 

greater differences in the size of cells and in the undulations of the walls. 

The position of the sorus is sometimes an important character, especially 

in species with hemitelioid indusia. The following terms are applied: the 

costal position is very near the costa; subcostal is slightly removed; medial 

is about half the distance between the costa and the segment margin; 

supramedial is somewhat beyond this; and submarginal sori are close to 

the margin. 
The indusium is considered to be hemitelioid (Fig. 17) if it partially 

surrounds the base of the receptacle. Small hemitelioid indusia are referred 

to as minute. This term seems preferable to the more descriptive one, 

“scale-like,” previously proposed (Tryon, 1970). That term may cause some 

confusion with the true laminar scales in Trichipteris which may be mis- 

taken for indusia. Cyatheoid indusia completely surround the base of the 

receptacle, but do not completely envelop the sorus. Four types of cya- 

theoid indusia are recognized: discoid, if nearly flat; meniscoid, if lens- 

shaped with somewhat raised edges (a shallow saucer); cyathiform, if 

a cup (Fig. 18), usually enveloping about half of the sorus; and urceolate, 

if taller, open, and somewhat contracted at the apex. Sphaeropteroid in- 

dusia are globose, completely envelop the sorus (Fig. 19) and often have 

an apical umbo. In some species of Cyathea the sphaeropteroid indusium 

is very fragile and ephemeral, for example, in C. straminea, C. pallescens, 

and C. caracasana var. caracasana. In them the mature indusium breaks 

into fragments that fall away, leaving only an irregular basal portion of the 

indusium, if any, attached to the receptacle. Relatively young sori are re- 

quired to observe the presence of the indusium in these species. 
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Fics. 1-16. 1-8. Petiole scales and scurf of Cyathea. 1-4, Petiole scale types, enlarged and dia- 

grammatic (see text): 1, Concolorous (whitish); 2, Nearly concolorous (light brown); 3, Con- 

cordantly bicolorous; 4, Discordantly bicolorous. 5-8, Petiole scurf types, enlarged; 5, Large scales of 

divergens var. div erm st 

of scurf, C. pallescens, Ecuador, Sp 169. H); 7, Squamellae, sourc in Trichomo 

quameliae, C. bo , Bolivia, Steinbach 9512 (cH). 9-1 lower lamina epide 

Cyathea, X 10, Cy a andina, Peru, Killip & Smith 23995 (cH) , upper; 10, lower; per; Ww 

11-12, C. speciosa, Venezuela, Steyermark 61970 (us): 11, upper; 12, lower; 13-14, C. divergens 

Vv: divergens, Colombia, Killip 11392 (cH): 13, upper; 14, lower; 15-16, C. Delgadii, Peru, 

Spruce 4729 (cH): 15, upper; 16, lower. 
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, X 20. 17, Hemitelioid indusium, 

. arborea, Grenada, Proctor 

17270 (a); 19, Sphaeropteroid indusium, C. Lechleri, Venezuela, Steyermark 75444 (cH). 20. 

Large paraphyses in sori of C. notabilis, Cocos Island, Holdridge 5161 (cH), X 20. 21-22. Scan- 

ning electron micrographs, spores of Cyathea furfuracea, Cuba, Eggers 5211 (cH): 21, X 1200; 

22, x 5000. 
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Paraphyses are borne on the elevated receptacle among the sporangia. 
They are usually moderately long and slender, but in Cyathea notabilis 
(Fig. 20) they are much enlarged. 
The spores of Cyathea have not been treated here in detail because of 

the current research of Gerald J. Gastony on the palynology of the Cy- 
atheaceae (Gastony, 1974; Gastony & Tryon, 1976). The scanning electron 
micrographs included here provide some information on the exine and 
perine layers in Cyathea. The exine may be verrucate, as in C. furfuracea 
(Figs. 21, 22), or minutely pitted as in C. arborea (Fig. 23). Spores of the 
latter are usually without perine, as in Fig. 23, but in a few collections 
some spores were partially covered by a matrix, including large spherical 
bodies (Fig. 24) that appear to represent perine. In other species the 
perine consists of a fairly dense network of slender rods superimposed on 
a relatively smooth surface as in C. caracasana var. Maxonii (Fig. 25, 26), 
or on a coarsely tuberculate surface as in C. divergens var. divergens 
(Fig. 27), and C. Delgadii (F igs. 28, 29). The surface of the slender rods, 
when examined at high magnification, is seen to consist of fused pelleted 
material (Figs. 26, 29), 

ILLUSTRATIONS 

unless otherwise indicated, from central pinnae, from their central pinnules, and from the central portion of a central pinnule. The drawings of enlarged portions of fertile pinnules have the venation an position of the receptacle shown on some of the seg- ments, and the indusia and indument (if any ) are shown on others. 
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Fics. 23-29. Sc _ snp eae spores of Cyathea. 23-24, C. arborea: 23, Dominican 

nine sg Gastony et al. i se 200; 24, Puerto Rico, Conant & Conant 51 (cu 0000. 

25-26, ra var. ie Rica, Wilbur ¢& Stone 10623 (GH): 25, X 1200; 26, X 

60000. 27. diver, var. pnd Costa Rica, White & Lucansky 1968-30 (cH), X 1200. 28— 

29. C. oie Brazil, Tryon & Tryon 6658 (GH): 28, X 1200; 29, x 35000. 
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SYSTEMATIC TREATMENT 

Cyathea J. E. Smith 
Cyathea Sm. Mém. Seay Turin 5: 416. 1793. type: Cyathea arborea (L.) Sm. 

Hemitelia R. Br. Prod. ay Nov. Holl. 158. 1810. type: Cyathea multiflora Sm. (no 
bag nira ae R. Br. 

Disp 
y 

enia Presl, Tent. Pterid. 55. 1836, nom. superfl. type: the same as that of 
tte 

ro Newm. Phytol. 5: 237. 1856, nom. superfl. rye: the same as that of 
sete 

Cyathea is an American genus of 40 species with its principal develop- 
ment in mountain forests of the Andes from Venezuela and Colombia to 
Bolivia. Some species of Trichipteris have a scale associated with the sorus 
that may be mistaken for an indusium, and some species of Cyathea have 
a thin, fragile, and ephemeral indusium. Problems of identification of the 
two genera are discussed in the introduction. The generic characters are 
also given there, in the key to the American scaly genera. Ten indusiate 
putative hybrids of Cnemidaria, Cyathea and Trichipteris species are 
treated in a section at the end of the Systematic Treatment. 

Key To Species Groups or CYATHEA 

a. Indusium hemitelioid, variously developed, usually not completely oS 
hase of the receptacle (rarely surrounding it and then asymmetrical), or discoid is 
ag ats MP eo ee ee 
b. Indusium hemitelioid _ neta the a as an asymmetrical disk), when whe often splitting a urity into 2-3 segmen 
c. Pinna -pinnate or aes complex. Bees eevee eke ee a 
pieces pinnatifid to 1-pin e, the ultimate segments predominantly less than 
oie or Glilecky ral lamina lee a gradually to abruptly reduced 

erie piste Mis lets nes cleus le ie ease y Ay roup Oo! thks d soe species 1-8. 
nnules entire to lobed, or rarely a few segments less than ha vastly aig rarely 

lam ak, lobed and then the lamina with a strictly conform ale SE ae re 
RO Oe eee Cen Cee are roup of Cyathea petiola species 9-12. 

. Pinnae entire to pinnatifid. ........ roup of Cyathea speciosa, ae 13-16. 
. ‘Indusium cyatheoid peer to deeply cpatiforn) not splitting at maturity. .... 
Ne ee ee Cyathea arborea, 8 17-19. 

a. Indusium —— completely PRE ee ature sorus and usually with 
an apical umbo (rarely very delicate, especially in C. caracasana, C. pallescens, C. 
straminea and C. tenera, evanescent and staat pad if at all only as an oe ge red r bas 4 
6g or portion), nse rarely less developed and open on the distal side. ........ 

t brownish, concolorous or nearly so, or discordantly “bi icolorous with the whitish to brownish color of the differentiated margins extending 
into part of the otherwise dark colored, oo central arte of i body; 
ee scurf whitish to light brownish, or rarely brown at the base of the ON 

ot ee ae Gro ip of Cuahes pallescens, species 20-22. 
g- Some flattish scales on the pinnules i ok, with dark, opaque 
processes, or apical processes, of strongly contrasting color to the ioe or with 
brown cilia the same color as the fea ape of the bicol 
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f. Lamina tripinnate to quadripinnate — pens i Fede Ae er arr ees oe 
Cyathea microphylla, species 27-28. 

e. Petiole scales brown and nearly aPC a or sli ng o defini ~~ ey 
ee with light brown to brown mar; gins; petio phe: brown nage as 
h. Petiole scales light brown to brown, oe = slighty bico Si cee ee wees 

Cyathea alas species 29-34. 
h. Petiole scales (usually all to segs bees: with a reddish-brown to usually dark 
reddish-brown or atropurpureous a with dark areas or streaks, ee 
so with definitely nee eer ini $d imes icone re ee ae 

. Petiole usually aculeate, to abundantly terete with soecti families 
pia scaly scurf; sian tan to brown or sometimes dark 

oup ot C yates caracasana, species 35-36. 
i. Petiole lacking si nearly or quite smo with some scattered tubercules, 
scaly scurf absent or rarely sparsely aioe sticks dark reddish-brown to usually 
atropurpureous, at least basally. .... Group of Cyathea Lechleri, species 37-40. 

Group oF CYATHEA MULTIFLORA 
EY TO SPECIES 1-8 

a. nde etc long, much enlarged; ei Island. oo. cea 5. C. notabilis. 
aphyses short,-to long and slender.’ 3200. 0s: 6s. et eae oe 

re pe partly to a edebis si over the sorus, or (rarely) concealed by the 
sorus and. curving. erect... 06 i. 2 lsc cs omens nae abet sees annie we 
c. Ultimate segments whe simple fertile veins and then usually entire, or with 
forked fertile veins and coarsely dentate; Central America, ~— e pe Bolivia, 
northern Bragil,'.(/s!..5c8 so epee recone ad cere Lee te . C. multiflora 

c. Ultimate segments with forked fertile veins, entire, finely Pee pei to 
crenately lobed to deeply lobed. d. 

. Sori supramedial to submarginal. .....-... +++ 000+. sees ee eee teen e. 

Basal pinnules of the lower pret long-stalked or —_ SO; nee Antilles, 

heeh Guiana to Colombia and adjacent Brazil, south to Bolivia. . . - andina. 

e. Basal pinnules of the pinnae sessile or nearly so; COT * Isl om sche 

Boer ee ee emis bea ene eos C. Weatherbyana. 

do Sor costal to medial c.g sie ak aes ales As ene es = oes £ 
f. Sori subcostal to one pinnules up to ca 1.5-2 cm broad and 6-8 cm long; 

Venezuela and Colombia. ... 7. ies eee ee ese ee es 7. C. platylepis. 

f. Sori strictly costal, oe ca 3-4 cm broad and 10-14 cm long; Peru. ...... 

Be er oe eee ene we ers a0 seit . Vi peer 

b. Indusium akan or subappressed to the segment surface, nearly or quite con 

cealed Ae ORB. a ee a a es Sea te _& 

g. Petiole smo ans slightly muricate; Cocos Island. ......... C. Alphons: 

g. ate —- eels toward the base and ‘usually sunday os Greater 

nbllese oe  e s cs ee eee ee eens . parvula. 

The first five species of this group, including two continental species and 

three insular endemics, are clearly related. Cyathea multiflora and C 

andina are not wholly distinctive species; however, it is in the areas where 

they are allopatric that variations occur which approach intermediate 

specimens. In the range of sympatry, from Colombia to Bolivia, there is 

little or no evidence of intergradation. 

Cyathea Weatherbyana of the Galapagos Islands is most closely related 

to C. andina. Cyathea Alphonsiana and C. notabilis of Cocos Island are 

both closest to C. multiflora. It is remarkable to have two endemics on an 

island, both derived from the same source species. The most divergent of 

these, C. notabilis, has unusual enlarged paraphyses (Fig. 44). It perhaps 

is the older, while the less distinctive C. Alphonsiana may be a younger 
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endemic. It is also possible that each was derived from a different variation 
of C. multiflora. The other three species, C. parvula, C. platylepis and C. 
Vilhelmii are all distinctive but are probably related to C. multiflora and 
C. andina. Among this group of primitive species, Cyathea parvula ap- 
pears to be closest to C. arborea and other derived species. 

1. Cyathea multiflora Sm. 
Fics. 30-34. Map 3. 

Cyathea multiflora Sm. Mém. Acad. Turin 5: 416, 1793. Holotype: Amer. Merid., Shakespeare, Herb. Banks, pm! photo cu,Nny,us, fragm. us! The locality was erroneously published as Jamaica, see Maxon, Bull. Torrey Bot. Cl. 38: 545-550, t. 35. 1911. Hemitelia multiflora (Sm. ) Spreng. Syst. Veg. 4: 126. 1827. Not by R. Br. Fl. Nov. Holl. 158. 1810, as often cited. 

6. 
Amphicosmia multiflora (Sm. ) Gardner, Lond. Jour. Bot. 1: 441. 1842. Hemitelia nigricans Presl, Epim. Bot. 31. 1849. Holotype: “Guatemala,” ad ripas fluvii S. Juan, (Nicaragua ), Friedrichsthal, W. See Maxon, Bull. Torrey Bot. Cl. 38: 545-550. 1911. 
Amphicosmia nigricans (Pres!) Moore, Ind. Fil. 61. 1857. 
Hemitelia obscura Mett. Ann. Sci. Nat. V, 2: 264. 1864. Holotype: Prov. de arbacoas, via de Tuquerres, (Colombia), 1600 m, Triana. Isotype: P! fragm. ex cox, cu! fragm. ex k,Ny! 3 
Hemitelia denticulata Hook. Syn. Fil. 31. 1865. Holotype: “Elizabeth Island, Pacific, near Pitcairn,” Cuming 1360, x! This is clearly Cyathea multiflora and probably from Panama. Holttum, Blumea 12: 274, 1965 excludes it from Pacific species of Cy- atheaceae. 
Hemitelia Lindigii Baker, Syn. Fil. 454, 1874, Holotype: Alto del Trigo, Andes of Bogota, (Colombia), Lindig 310, x. Isotype: P! photo cu. 
Hemitelia Hartii Baker, Jour. Bot. 24 (ns. 15): 243. 1886. Holotype: Chiriqui Lagoon, Panama, Hart 43, x! photo cu. Isotypes: ny! p! photo cu,us! 
lsophila decussata Christ, Pittier, Prim. Fl. Costaric. 3 (1) (Filices 2nd Mém.): 41. 1901. Holotype: Vallé de Diquis, Costa Rica, Pittier 12027. Isotypes: ny! P! us! 

2) . 
(not seen), 10992, P! us! 

Alsophila acutidens Christ, Bull. Herb. Boiss. II, 6: 186. 1906, based on C. leucolepis var. pubescens Christ. 
Hemitelia squarrosa Rosenst. Fedde, Rep. Spec. Nov. 22: 2. 1925. Holotype: Finca Gebr. Hundriesser, Costa Rica, Brade & Brade 405, Herb. S. Birger, s—pa! Isotypes: B! us! 
Cc yathea acutidens (Christ) Domin, Pterid. 262. 1929. 
Cyathea austroamericana Domin, Pterid. 263. 1929, nom. nov. for Hemitelia nigri- +h ee 

Hemitelia squamulosa Losch, Mitteil. Bot. Staatssaml. Miinchen 1: 20. 1950, ex char. Holotype: Orosi, Costa Rica, Kupper 798, m, photo sm! 
Cyathea leucolepismata Alston, Jour. Wash. Acad. Sci. 48: 231. 1958. Holotype: near San Diego de Colorado, between Umbria and Puerto Asis, Putumayo, Colombia, Ewan 16748, 3m. Isotype: us! 
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Cyathea multiflora is a variable species, especially in its pinnule in- 
dument, petiole scales, segment margins, and paraphyses. In British 
Honduras and Guatemala to Nicaragua the pinnules have few trichomes 
beneath and mostly few, brown scales. To the south in Costa Rica to 
Bolivia, the pinnules are often pubescent beneath with long whitish 
trichomes and often have whitish scales. The petiole scales are usually 
relatively small, brown and nearly concolorous, while in Ecuador and 
Colombia especially, they may be large (Sparre 18482, GH, Fig. 30) or 
large and bicolorous (Cuatrecasas 13918, F), or they may be mixed with 
whitish nearly concolorous scales. The segments vary from entire to 
coarsely toothed. The specimens that have a long pubescence on the pin- 
nules beneath often have long, slender, whitish paraphyses in the sorus, 
while those with only a few trichomes beneath usually have short and 
brownish paraphyses. 

The variation in these several characters shows some correlations with 
geography, and with each other. However, they are weak and do not 
provide a basis for the recognition of other taxa. The more uniform ex- 
treme, especially in Central America north of Costa Rica, is interpreted as 

resulting from a geographic differentiation from the more variable south- 
ern populations. 

British Honduras and Guatemala to Panama, Colombia south to Bolivia, 

northern Brazil. In dense forest on steep mountain slopes, along creek 
banks and in ravines, also in open forest or cloud forest, from near sea 
level, mostly below 500 m, to 1500 m in Central America and up to 2300 m 
in Colombia, mostly 500-2000 m in South America. Stem often ca 1 m tall, 
to 5 m, leaves to 2.5 m long. 

SELECTED SPECIMENS. British Ho — (Belize). ——_ pie Schipp $923 ( cH); 

Gil, 399 : : 

oo “Yuncker i745 (F. i near Tela, Standley 53132, 53945 ). a 

bo cias 4 Dios — southwest of Waspan, Bunting & L 

396 (cH). Zelaya . “ates ye Rio Escondido, Bahia de Bluefields, ie 1964, 

2013 (F); R condido, Cerro nf Isidro, Proctor, Jones & Facey 26954, 

Madison 779 peice Canal Zone: Quebrada Salamanca, Steyermark & 

vera ey ay. elgg eon ve Cascade ge goon — of Antizales, Pennell 

4408 (¥,GH,MO,NY,US). 8 km west of Val Madison 805 (cH); 

Porcesito, valle del Rio Renee aie 6872, 6873 Mest "El Valle: La Cumbre, 
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Killip 5701 (cH,us); Monte - Guarida, Cuatrecasas 22161 (¥,us); El Cairo, 
Cuatrecasas 13918 (¥,cH,us). Cauca: Rio Ortega, north of Tambo, Pennell & Killip 

8058 (cH lag Cauca valley, Rio Sucio, Pennell on Killip 7230 (us). Narifio: Rio 

Guabo, Ewan 9 (cH,us). Caqueta: Quebrada del Rio Hacha, Cuatrecasas 8779 
(F,us). ~ pea San Diego del Colorado, Ewan 16784 (us). Ecuador. Pichincha: 

i i 1848. n Archi 

Chimborazo: Chimborazo, Spee 5741 (ny,us). Caiiar: east of El ies So aquil- 

Cuenca road, Madison 913 (cH). nian RTE Bombaiza, south of Gualaquiza, 

Sparre 19099 (cH). Peru. eee Lagun geste ocha, Soukup pen (cH). 

Loreto: Gamitanacocha, Rio Mazan, _ Sohunke “ur (GH,MO,Ny,UsM); San Antonio, 

Rio Itaya, Killip & Smith 29379, (,Ny,us). J near La Merced, Killip & Smith 

sin (¥,us), pasate (¥,Ny,us). Cuzco: near afc onl Prov. Quispicanchis, Vargas 

6069 (cu); Atalaya, Prov. Paucartambo, Vargas 16274 (cH). Bolivia. La Paz: 
Sasi Williams 1272 (cu,ny,us). Brazil. Upper Amazonas, Traill 1382 (cu,ny,us). 

2. Cyathea andina ( Karst.) Domin 
Fics. 35-37. Mar 4 

(94 ares wae A (Karst. ) a Pterid. 263. 1929 
telia a Karst. Linnaea 28: 452. 1856. Holotype: Santa Martha, (Colom- 

bi), 2500 m, Karsten, emiee os type collection: Sierra Nevada de Santa Martha, 
Miguel), 6 000 ft. Karsten, Herb. Mett. s! photo c a Chosen over Mente lia 

srcteni Karst. sone figured in Karst. Fl. Columb. 2: age - 
mitelia pois Karst. Linnaea 28: 451. 1856. Holotype: P Ov. ‘Cundina: marca 

siocotteaies m, Karsten. Isotypes: Servita, Bogota, ‘Galatia, Karsten, 
Herb. Mett. oy p! aathe 

Hemitelia Boryana Mett. ex Kuhn, Linnaea 36: 161. 1869. Lectotype: French 
Guiana, onal won p! det ft aebi Eygemeati @h Leprieur 265, us! ee af ratype: 

French Guian teau, x! photo e “a” was evidently added t number, 
perhaps by Mibeeetos to distinguish | ae ere from others ean tha same Par 
bar sheet at us, however, is also this species. 

mitelia escuquensis Karst. Fl. Columb. 2: 181, t. 196. 1869. Holotype: Sinus 
Maria prove Escuque, 100 m, = Pac d Hemitelia Escuquensis spec. 

nov. Esc ezuela, Karsten 28, Herb. M 
Floated Tai Balet Ann. Bot. 5: 187. peel pees Santa Marta, (Colombia), 

Dec. 1863, Joa 
 Hemitelia in Lag W. Ind. Guiana engl aff 1898. Holotype: Cayenne, 
rench Guian: 7, Herb. Jenman, ny, photo 
ere ea aia gr Kuhn) eo nb 263. 1929. 

Cyathea escuquensis ( Karst.) Dom: page foes 1929. 
Cyathea Joadii (Baker ) ‘Danis, Prerid. 2 
yathea circumdentata Kramer, Acta aoe Nosrlise 3: - 1954, nom. nov. for 

Hemitelia Laven Jenm., not Kze. 1844, not Cyathea poke (Kze.) Domin. 

The indusium of Cyathea andina is usually larger than that of C. multi- 
flora and often splits into two persistent parts at maturity. The sori are 
borne at the fork of a vein that is simple basally and forks toward, or 
sometimes very close to, the margin of the segments. The few collections 
from French Guiana, British Guiana and adjacent Brazil are not typical 
of the species. They are interpreted as geographically peripheral variations 
somewhat comparable to those of Cyathea multiflora in Nicaragua an 
Guatemala 

Hispaniola and Puerto Rico, French and British Guiana to Colombia, 
south to Bolivia, northern Brazil. In montane forest, occasionally in open 
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places in forests, 250-900 m in the Greater Antilles, and 50-2500 m, usually 
1000-1500 m in South America. Stem to 8 m tall, leaves to 4 m long. 

SELECTED SPECIMENS. Haiti. Vicinity of Plaisance, Leonard 9308 (cuH,Ny,us). 
Dominican Republic. Distr. Sabaneta, Monte Cristi, Valeur 566 (cH); La Cumbre 
Santo Domingo, Ekman H11499 (ny,us). Puerto ote Maricao Forest, Little 21704 

: nc 
‘st FGS7, _FG110 (cH). British beers (Guyan Be Basin of Shodikar Creek, 

Brazil. Roraima: Serra 
Tepequem, Prance, Forero, Pena & pik 4470 (xy,us). goa wpeag hig tir 
tepui, ae 1487 (vEN). Zulia: Sierra de Perija, — Rio Negro and Rio Apén, 
Vareschi 3183 (vEN). Colombia. Magdal ~~ Santa Marta, H. H. Smith 1017, 2641 
F,GH,MO,NY,Us ). Santander: vicinity of Barranca Bera, ‘Magdalena valley, Haught 

1358 (cH,us). Cundinamarca: Fusagasuga, ay nere 2375 (ny). Meta: Cordillera La 
pore chia & Schultes 748 (s . _ Putumayo: ae Wineeireee 11325 

(us & dor. Chugiriraja, Sy 4 (ny). Peru. San Mart La Divisoria, 
paripe “1694 (us). Sena of ee Bridge, near La Revued, ‘Killip & Smith 
23995 et NY. oS . Tarma, src s 659 (usm); Chanchamayo valley, Schunke 
53 (F). P Prov. ee Vargas 17536 (cH). Bolivia. La Paz: Tajlini, northeast 
of La Paz, Ouse 3 (us). 

3. Cyathea So eae: Morton 
38-39. Map 5. 

Cyathea Weatherbyana (Morton) Morton, Amer. Fern Jour. 59: 65. 
Hemitelia Weatherbyana Morton, Leafl. West. Bot. 8: 188. 1957 _oloype: Inde- 

fatigable Island, Galapagos Islands, Howell 9227, us! Isotype: cas. Paratype ee . 
Galapagos Islands ): Villamil, Albemarle Island, Stewart 894, cas,us; Jame: 

James Island, Stewart 896, 897, cas,us; Wreck Bay, Cahtham i i - tewart road 

CAS, US. eoEn atypes: Stewart 894, cu! mol; 895, 896, 897, F! cu! M 

The whitish, strongly dissected scales on the pinna-rachises and costae 
are a distinctive character of Cyathea Weatherbyana. The indusium is 
moderately large and membranous. This endemic species is clearly related 
to the continental C. andina. 

Galapagos Islands, in the fern-sedge zone and the Miconia zone on 

mountain sides at 450-800 m. Stem to 6 m t 

NAL SPECIMENS. Galapagos Islands. Santa Cruz (Indefatigable): Mt. 

rere Wiagins 18561 (cu,us); Colinvaux 357 (cH); above Fortuna, Harling 5084 

(cH). 

4. Cyathea Alphonsiana Gomez 
Fics. 40-41. Map 6 

Pe soos Alphonsiana Gémez, Amer. Fern. Jour. 61: 166, f. 1, 2. 1971. Holotype: 

— sig upper Wafer Valley, Cocos side " Costa — Gémex 3394, cr. 

bier sls cu! u! 

Cyathea iene is most closely related to C. multiflora, from which 

it differs especially in its minute, appressed indusium and usually entire 

segments with forked veins. The specimens cited below were also indi- 

cated as paratypes by Gomez, although not seen by him. 
Cocos Island, in dense forest, 450 m. Stem to 4 m tall. 

DITIONAL SPECIMENS. Cocos Island. Holdridge 5160 (cu); W. L. Schmitt 129, 

130, P13 (us). 
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iole scales, Ecuador, Sparre 18482 (GH), X 4%; 
; 32, Pinnules, source as in 30. * Car 

Fics. 30-39. 30-34, Cyathea multiflora: 30, Peti 
31, Pinnules, Costa Rica, GH), X 

A. C. Smith 2873 (cH), x % of fertile pinnule, Puerto Rico, Little 21704 (cu), X \%. 38-3: lana, Galapagos Islands: 38, Pinnules, Stewart 897 (mo), X %; 39, Portion of 
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5. Cyathea notabilis Domin 
Fics 

Cyathea — ern Fe Bot. Bohem. 9: 141. 1930, ay Roe for Alsophila 
notabilis Maxon, not Saporta, Mém. Soc. Géol. France II, 8: 329. : 

Alsophila nota rsainy "Contrib. U.S. Nat. Herb. 24: 39 os 1. 1922. Holotype: 
Wafer Bay, Cocos Island, — Rica, Pittier 12355, us! Paratype: same locality, 
Pittier 16228, us! aa 

Cyathea notabilis is a unique species with its much enlarged paraphyses, 
many of them forming a conspicuous tuft at the apex of the receptacle. 
There are ten or fewer sporangia in a sorus, in the materials I have seen, 
while other Cyathea species with smaller paraphyses have more sporangia. 
Gastony (1974) reports five species of Cyathea with 44 up to 106 sporangia 
per sorus. The apparent reduction of reproductive capacity in C. notabilis 
may be interpreted as the development of precinctiveness ( Carlquist, 
1966) in this insular endemic. Among the ferns, it is perhaps the only 
example of this phenomenon. 

Cyathea notabilis also differs from C. Alphonsiana of Cocos Island in 
its predominently simple fertile veins and in its minute indusia. 

Cocos Island, in forested ravines, 50 m. Stem to 2 m tall. 

NAL SPECIMENS. Cocos Island. Jiménez 3146 (cu); Holdridge 5161 (cH); 
Schamitt 128 (GH,Us). 

6. Cyathea parvula (Jenm.) Domin 
Fics. 45-47. Map 8. 

Cyathea parvula (Jenm.) Domin, Pterid. 264. 1929. 
oo — Jenm. Bot. 17 (n 8.8): 258. 1879. Holotype: Jamaica, Jen- 

n 97, K, photo GH,NyY,us, us! One sheet oe four) in the Jenman Herbarium, 
ee lacks data but is very sar to the a we and may be considered authentic. 

Hemitelia microsepala Jenm. Jour. Bot. 24 ( nadB)s 266. 1886. Holotype: Bull 
Head, Clarendon Parish, Jamaica ‘Shering ?. Three sheets without data in the Jenman 
Herbarium, ny! are probably auth 
jibe elia parvula (Jenm.) be pon Bot. 5: 188. 1 
Alsophila aquilina Christ, Engl. Bot. Jahrb. 24: 83. 1891, “1898,” Ho olotype: Monte- 

verde, Cuba, Eggers 5117, fragm. ex Christ, us! Isotypes: Fl pl photo cu, fragm. ex x 
ny! 

Alsophila ig oa Underw. & Maxon, Bull. Torrey Bot. Cl. 29. 577. 1902. Holotype: 
Baracoa, Prov. Santiago, Cuba, Pollard, F Palmer & Palmer 255, us! Isotypes: F! cu! mo! 

ba. Paratypes: Monteverde, Cuba, Wright 951, ny! us. Isoparatypes: cu! Mo! ny! 
Alsophila aquilina var. Maxonii Rosenst. Fedde, R Rep. Spec. Nov. 6: 179. 1908. Holo- 

type: valley io Bayamita, Sierra Maestra, Cuba, Maxon 3: so s: GH! ny! us! : of Ri 
Hemitelia miniuscula Maxon, Jour. Wash. Acad. Sci. 18: 316. 1928. eguedes 

Anse-a-Toleur, Morne Colombeau, Massif de Nord, Haiti, Ekman H4365, c Isotype: 
us! 

Cyathea aquilina oo Domin, Pterid. 262. 1929. 
Cyathea gracilescens Domin, Pterid. 262. 1929, nom. nov. for Alsophila gracilis 

Underw. & Maxon, not Cyathea a . Griseb. 
Cyathea parvula var. microsepala (Jenm.) Domin, Acta Bot. Bohem. 9: 145. 1930. 

The petiole scales of Cyathea nae are often concolorous and whitish; 
they vary to bicolorous with a darker center. The pinnules often have light 
to dark brown bullate scales and (or) flattish scales beneath. There is 
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considerable variation in the leaf texture between plants growing in the 
open sun and those growing in the forest. Although the indusium is usually 
small, it is especially well-developed in Conant & Hodgdon 646, Puerto 
Rico (GH), in which it may extend about halfway around the receptacle 
and arch over the lower portion of the sorus. These variations, among 
others, are found scattered through the Greater Antilles and are not 
correlated with each other nor with their geography 
A notable feature of Cyathea parvula, at least in ae Maricao Mountains 

of western Puerto Rico, is that the stems may produce positively geo- 
trophic branches, some of which extend to the ground and take root. A 
similar phenomenon has been reported in Alsophila Manniana of Africa 
by Halle (1966, as Cyathea Manniana). 

Cuba, Jamaica, Hispaniola and Puerto Rico. In rain forest, shaded 
ravines, and mountain valleys, or more often in open woods, along streams, 

at the edge of woods, in thickets or savannahs, and along roadsides and in 
secondary growth, from sea level to 2000 m. Stem to 9 m tall, frequently 
ca 1-2 m, leaves to 2m ey ae less. 

amaica. Mor rt 
Andrew, Proctor 4460 (mo); Corn Puss Gap, St. Thomas, Proctor 5513 (cH); Mason 
River Field piesa Clarendon, Riba 209 (cu). Haiti. Vicinity of Port de 
Leonard & Leonard 12316 (30); — of Plaisance, Leonard 9350 (vs); vicinity 
7 Marmelade, pies rd 8227 (¥,GH,MO); Bayeux, Morne Bri — aig H2873 

Dominican ise seo Vicinity of San Francisco de Macoris, 7 

294, 445 (cH); Distr. S an José de las Matas, Sp Valeur 317 se MO s) it 
from a to Higuey, Gastony, Jones & Norris 656, 659, 660 (cH,Ny). Puerto Rico. 
Rio Maricao, Britton, Stevens & Hess 2482 (F, viene Maricao State i hi gee & 
Tryon 7083 (cH); Espino, Sintenis 5960 (A,F,Mo,ny); near Mayaguez, Heller 4595 
(¥,GH,MO,NY). 

7. Cyathea platylepis (Hook. ) Domin 
Fics. 48-51. Map 9 

Cyathea platylepis ( Hook.) Mises Pterid. 264. 1929. 
Pa etn Fa ad on Hook. Second Cent. Ferns t. 100. 1861. Holotype: near San 

Carlos egro, “Brazil,” feos ante —— 3127 (not 3027 as published), x! 
photo cH. types cu! P! fragm ex Chris 

Hemitelia a Morton, *Fieldiana: Bot. "8: 9. 1951. Holotype: Ptari-tepui, Boli- 
var, Vesa "Semermark 59481, Fl! 

Cyathea platylepis is a distinctive species of the Roraima sandstone and 
derived soils of the Guayana region of Venezuela and Colombia. The 
fertile pinnae are characteristically dimorphic. The large indusium is 
usually half-globose or nearly so; or it sometimes is about % of a deep cup. 

Venezuela and Colombia. In rocky woods, bamboo thickets, mossy 
forest, moist scrubby woods and boggy savannahs, 125-2200 m. Stem 
usually short, ca 1 m tall, to 3.5 m, leaves usually 1-1.5 m long, or less. 
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Fics. 40-51. 40-41, Cyathea Alphonsiana, Cocos Island, Schmitt 131 (us): 40, Pinnules, x % 

41, Portion of fertile pinnule, x 2. 42-44, C. notabilis, Cocos Island, Pittier 16228 (cu): 42, 

‘innul i 
B p 

2) S;, 3, Portion of fertile pinnule, X 44, Sorus with few rangia and many en- 

larged paraphyses, X 1 , C. parvula: 45, ba, 910 (us) 

Po: rtile pinnule, Jamaica, Proctor 5060 (mo), X 2; 47, Portion of fertile pinnule, Hai 
Leonard & Leonard 14535 (us), X 2. 48-51, C. 48 rile pinna, Venezuela, Maguire » Ste: 

33083 (us), X %4; 49, Fertile pinnules, source as in 48, X 14; 50, Portion of fertile pinnule, source 

in 48, x 2; 51, Portion of fertile pinnule, Colombia, Schultes & Cabrera 15079 (cu), X 2. 
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5, C. Weatherbyana; 6, C. Alphonsiana; 7, C. 
Maps 3-9. 3, Cyathea multiflora; 4, C. andina; 

notabilis; 8, C. parvula; 9. C. platylepis. 
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SELECTED SPECIMENS. Venezuela. Bolivar: Cerro Venamo, Steyermark & Nilsson 122 (us,vEN); Chimatd Massif, Steyermark 74905, 75451 (NY,US,VEN) ; Auyan-tepui, in : 

Vai 
(GH); Rio Apaporis, Cachivera de Jirijirimo, Schultes ¢+ Cabrera 12469 (cH,us); Cerro Isibukuri, Schultes & Cabrera 15079 (cH). Amazonas: Rio Caqueta, vicinity of La Pedrera, Schultes 5857 (cx). 

8. Cyathea Vilhelmii Domin 
Fics. 52-53. Map 10. 

Cyathea Vilhelmii Domin, Pterid. 264, 1929, nom. nov. for Hemitelia Lechleri Mett., not Cyathea Lechleri Mett. 
Hemitelia Lechleri Mett. Fil. Lechl. 2: 28. 1859. Lectotype: Tatanara, (Puno), Peru, 

Lechler 2654, Herb. Mett. s! Isolectotype: Fragm. ex Rosenst. us! Lectoparatype: 
Tatanara, Peru, Lechler 2650, Herb. Mett. B! 

Hemitelia Lechleriana Diels, Nat. Pflanz. 1(4): 131. 1899, nom. superfl. Syntypes: 
Lechler 2650, 2654, Herb. Mett. s! 

The correct name of this species depends on the nomenclatural status of 
Hemitelia Lechleriana Diels, which, if legitimate, would provide the 
earliest epithet under Cyathea. Diels’ name is not obviously superfluous 
since Mettenius did not cite Lechler collection numbers, and since the 
specimens in Mettenius’ herbarium may have been duplicates, with 
the original sheets at Leipzig. However, since it is now impossible to 
resolve the status of these specimens with respect to Leipzig, I believe it 
is better to consider them as the type collections, which they may have 
been, and therefore Hemitelia Lechleriana becomes superfluous. 

e costal sori and tripinnate-pinnatifid lamina are distinctive characters 
of Cyathea Vilhelmii. It is probably closely related to the previous species, 
Cyathea platylepis. 

GrovuP oF CYATHEA PETIOLATA 
KEY TO SPECIES 9-12 

a. Lamina with a gradually to abruptly reduced apex, sori ee ne Panama, 
Colombias ira Oe Ge i I el a eis . C. petiolata. 

a. Lamina with a conform apical pas: a0 frtttttee treet teeter ees b: 
b. Stalk of apical pinna not articulate, sori about medial. .................... c 
c. Pinnules subcordate at base, those of the upper pinnae and the conform apical 
pinna regularly lobed; Panama. 10. C. impar. 

c. Pinnules mostly cuneate to subcuneate at base, those of the upper pinnae and the 
conform apical pinnae entire; Venezuela. .............. = il. ¢c. Steyermarkii. 

b. Apical pinna articulate, sori submarginal; Panama, Colombia. .. 12. C. conformis. 

The species of this group are all quite distinctive and, with the exception 
of Cyathea petiolata, are known from only one or a few collections. They 
form a natural group with reduced lamina architecture that appears to be 
the modern representative of a line leading toward Cnemidaria. Cyathea 
petiolata and C. conformis, especially, show affinities to Cnemidaria in 
their pinnules which sometimes have areolate venation. However, Cnemi- 

daria amabilis, the most primitive species of the genus (Stolze, 1974) has 
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pinnatifid pinnae and large-porate spores and there is no species of Cyathea 
that is really close to it. Considerable evolution has probably occurred 

since the origin of Cnemidaria from hemitelioid indusiate cyatheas. 

9. Cyathea a ( Hook. ) ee comb. nov. 
Fics. 54-58. Map 

Hemitelia ahigers Hook. Sp. Fil. 1: 31, t. 16. 1844. Holotype: Isthmus of Panama, 
Dr. Sinclair, « 

Hemistegia la Presl, Gefiissb. ae i Farr 47. 1847 (preprint from 
sis Bohem. Ges. Wiss. V, 5: 355. 1848), nom 

yathea panamensis Domin, Pterid. 264. 99 9, nom. : superf An intended nom. nov. 
fae Hemitelia cigs a age not Cyathea petiolata J. Sm. Hook. Jour. Bot. 3: 419. 
1841, but the latter is a nom. nud. 
Pregenas Woronovii ia on & Morton, Amer. Fern Jour. 36: 91. hee ae 

Blancas, Antioquia, Colombia, Woronow - oe zuk 4549, LE. Isotype: 
ae ae Pefias Blancas, Antioquia. Colombia, ow & Juzepczuk 4584, LE, US; 
Norosi-Tiquisio Trail, Lands of Loba, ae Colom Cisbia 136, ; Barranca 
Bermeja, Magdalena Valley, between Sogamoso and Col iad eee aia 
Colombia, Haught 1337, us. Isoparatypes: Hau ugh 1 1337, F! Gu! N 

Cyathea petiolata is variable in its leaf architecture. The material de- 
scribed as Hemitelia Woronovii is especially different with its large ulti- 
mate segments, but in the absence of other onbelee this and other 

variations do not seem to have taxonomic sign 
Two collections from Peru, Dudley 10616 ex Ae 13214 (us), are 

sterile but probably represent a new species allied to Cyathea petiolata. 
Panama and Colombia. In wet forest, along streams and on hillsides, 

30-700 m. Stem to 5 m tall, leaves to 1.5 m long. 

SELECTED SPECIMENS. Panama. Panama: near Cerro Azu, road to Cerro Jefe, Blum, 
Godfrey & Tyson 1700, 1701 (Fas). Canal rie ma py 2802 (cH,Mo); 
Cafio Quebrada, Pittier 6820 (cu,us); near Gat 5 (cH); Chagres, 
Fendler 417 (cH,Mo), 421 (Mo). San Blas: Hills of Sind near Puerto Obaldia, 
Pittier 4412 (cu). Colombia. Chocé: Bahi Solano, near Ciudad Mutis, Killip & Garcia 
33624 (ny). Santander: 25 km east of Puerto Wilches S Maieaius Valley, Elias 4 (us). 
Narifio: Gorgona Island, Killip & Garcia 33173 (cu, Ny), Barclay 908 (cu 

10. Cyathea impar Tryon, spec. nov. 
Fics. 59-60. Map 12 

Folium 1 m longum; petiolus squamis structura marginata discordanter bicoloribus 
vel concoloribus pallide —— lamina olay bipinnato-lobata, pinn sau con- 
for mi 1- seat se ata non articulata; W ccen a » em longae apice 

A distinctive species from Cerro ae which is considered by Lewis 
(1971) to be a center of local endemism. 
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C. impar; 13, C. Steyermarkii; 14, C. 

rata; 16. iT, C. 18, C. Haughtii; 19, C. arborea, the line 

Tortola indicates the geographic break in indusium variation (see text); 

Mars 10-21. 10, Cyathea Vilhelmii; 11, C. petiolata; 12, 

; CO! 3; 16, C. parva; . speciosa; conformis; 15, C. 

nm Puerto Rico and 

20, C. Alstonii; 21, C. 
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Fics. 52-63. 52-53, Cyathea Vilhelmii, Peru, Lechler 2654 (n): 52, Pinnules, x %; 53, Portion 

s, Panama. 3 of fertile pinnule, x 114. 8, C. iolata: 54, Pinnules, am, xon 5769 (GH), X %; 55, 
Pinnules, Colombia, Killip & Garcia 33173 (GH), X %4; 56, Pinnules, Colombia, H. ught 1337 (cH) 
x %4; 57, ff with areolate venation, source in 1%; 
fi free ce as in 56. 14%. 59-60, C. impar, Panama, T; 1. 

6 
venation, sour 

3264 (mo): 59, Pinnules, xX %; 60, Fertile pinnule, x 2. 61-63, C. Steyermarkii, Venezuela, 
Steyermark 105194 (cH): 61, Apex of lamina, X %; 62, Pinnules, x %; 63, Portion of fertile 

pinnule, x 1%. 4 
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Fics. 64-71. 64-66, Cyathea conformis, Panama, Stern & Chambers 188 (cH): 64, Apex of 

pinna, X %; 65, Base of apical segment of pinna, enlarged; 66, Portion of fertile pinnule, x 2. 

67-68, C. decorata, Colombia, Killip 5257 (cH): 67, Pinnae, X %; 68, Portion of fertile pinna, 
X 2. 69-71, C. parva, Colombia, Killip 5254 (nx): 69, Pinna, X %; 70, Portion of fertile pinna, X 

144; Portion of alate petiole, di i arged. 
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11. Cyathea Steyermarkii Tryon 
Fics. 61-63. Map 13 

oe AR abc a Tryon, Rhodora 74: 449. ds Holotype: Cumbre del Cerro 
Aut zuela, Steyermark 105194, c 

This sp spertes: is on only from the pie summit of Cerro Autana, 
which is a single massive projection rising some 1000 m above the sur- 
rounding land (Steyermark, 1974). 

Venezuela. In woods, ca 1250 m. Stem 1 m tall, leaves ca 1.5 m long. 

12. Cyathea conformis (Tryon) Stolze 
Fics. 64-66. Map 14. 

Cyathea conformis (Tryon) Stolze, —— wee 37: 8 
Hemitelia conformis Tryon, Rhodor . 1960. Holotype: Pifias Bay, Prov. 
arien, Panama, Stern ¢> Chambers 188, sa oe. Al Mo 
Cnemidaria conformis (Tryon) Tryon, Contrib. Gray are aoe 51. 1970. 

The articulate apical pinna of the lamina is unique in the genus, and 
the articulate apical pinnule of the pinnae is (Fig. 65) unique in the 
family. This species evidently illustrates the evolution of reduced lamina 
architecture by abortion of the apical portion of the lamina and of the 
pinnae. However, the process may be based on a different type of leaf 
modification in other species. 

Panama and Colombia. 

ITIONAL SPECIMENS. Seeman 990 (BM). Panama. Seeman (x). Colombia. Valle 
or Cauca: Bay of Chocéd, 1848, Seeman (3m). 

Group OF THE CYATHEA SPECIOSA 
KEY TO SPECIES 13-16 

a. — deeply lobed to pinnatiid. «02 cy ee eee b. 
ee somal not alate, densely and usually persistently scaly; rachis abundantly long 

ar OU eae re ie A Ray ee et ecorata. 
- "Petiole prominently green alate, sparingly scaly; rachis lacking long ‘trichomes. 

14. C. p 
a.“Pinnae entire to shallowly, lobed: 392 6.2. es. eee eet a ce ee c. 
c. cisco _ ca 20 cm or more long, stalked pinnae acute to caudate, rarely some 

SUDODMISG, 6 is eee cee ate cess oes . C. speciosa. 
c rpg pinnae ca 2-4 cm long, all pinnae obtuse. ............ 16. C. Haughtii. 

A group of distinctive and probably not closely related species. They all 
represent a continuation of the trend in reduction of lamina architecture 
evident in the previous group. The most reduced is Cyathea Haughtii with 
a small 1-pinnate lamina. Although these species of Cyathea have their 
lamina architecture comparable to that of Cnemidaria, they are evidently 

convergent in this character. A closer relationship with Cnemidaria is seen 
in the previous Cyathea petiolata group. 
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13. Cyathea decorata (Maxon) pea comb. noy. 
Fics. 67-68. Map 

Hemitelia decorata Maxon, Jour. Arn. Arb. 27: t. 1. 1946. Pao Rio Yuru- 
mangui, E] Valle, Colombia, Cuatrecasas 15737, us. Isotype: F sites (all us): 
El Valle: Cérdoba, Dagua vs gg Killip 5257; ‘Cota ar Pacifico, Rio Cajambre, 
Cuatrecasas 17429; Agua Clar tale mg te bee “ p & peeved 38914, 
eae at Condoto, betwee wae ae sey Killip 35192; 
Corco Region, upper San Juan, Rly 35334. capa: Killip 5257, cu! nvl, 
Pheaoe 17429, F!, Killip 35192, cul! 

The segments of Cyathea decorata are long pubescent on both surfaces 
and the petiole may be densely and persistently scaly throughout. 

Colombia, in wet forest, 5-200 m. Stem to 1 m tall, leaves to ca 1.25 m 
ie? 

DDITIONAL SPECIMEN. Colombia. Valle: 22 km. from Buenaventura on road to Rio 
Calima, Barrington 504 (cH 

14. Cyathea parva (Maxon) ae comb. nov. 
Fics. 69-71. Map 

Alsophila parva Maxon, Jour. Wash. Acad. Sci. 34: 48, f. 1. 1944. aya te near 
Cérdoba, Dagua Valley, El Valle, rp Killip 5254, at ‘Isotypes: c 

The petiole and rachis are broadly, membraneously green alate (Fig. 
71), a character unique in the genus. Other species may have the rachis 
green alate only toward the apex of the lamina. The indusium is small and 
appressed. 

Colombia. In forest, ca 90 m. Stem a few cm tall, leaves to 75 cm long. 

15. Cyathea speciosa Willd. 
Fics. 72-74. Map 17. 

yathea speciosa Willd. Sp. Pl. 5: 490. 1810. Holotype: Caripe ee 

“ptioins hee doa 20179, s! photo cu. Isotype: Fragm. ex t Hob. Kaulf, Her 

— 
— Leth (wil ) Kaulf. eo bes 252. 1 

alent’ integrifolia KI]. Linnaea 1844, os. Caracas (Venezuela), 

Ott fal Moritz 107. Lectotype: Otto ve 

mitelia bs pasties Hook. Icones Pl. t. Eo 1848. Holotype: Caracas (Venezuela), 

lee 663 
pies iaesdicks | (K1.) tener eho 264. 192 

Cnemidaria integrifolia (K1.) T: Contrib. Gray Herb. 200: 52. 1970. 

Cnemidaria Lindenii ( Hook.) in, Contrib. Gray Herb. 200: 52. 1970. 

The shape of the apex of the pinnae close to the apex of the lamina 

varies from usually obtuse to rarely attenuate. The lamina apex is some- 

times gradually reduced, or it may be abruptly reduced; rarely it is a 

nearly conform apical pinna. 

There is a correlated pattern of variation in the position of the sori and 

the lobing of the margin of the pinnae. When the margin is quite en- 

tire, the sori are submarginal or nearly so (Fig. 74), but when the margin 

is lobed, the sori are nearly medial, especially those on the basal veins 
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(Fig. 73). The extremes have often been recognized as distinct species 
but they clearly represent variations within a single species. Hooker 
(Species Filicum t. XIIIB) illustrated the variation with entire pinnae as 
Hemitelia speciosa. Klotsch pointed out that this was not the species of 
Willdenow, and named it Hemitelia integrifolia. Hooker did not respond 
to this suggestion because he later described the lobed variation as a new 
species, Hemitelia Lindenii, a second name for Hemitelia speciosa sens. 
str. This confusion is only of historical interest since it now involves a 
single species. 

Venezuela and Colombia. In dense wet forest, cloud forest, in ravines 
and gorges, 1000-1700 m. Stem to 2 m tall, leaves to 2 m long. 

SELECTED SPECIMENS. Venezuela. Monagas: southwest of Caripe, Steyermark 61970 

(Mo,NyY,US,VEN). Distrito Federal: Cerro Naiguaté, Steyermark 92132 (GH,vEN); cerca 

arque 
Tovar, Fendler 46 (cH,Mo). Colombia. Magdalena: Sierra Nevada de Santa Marta, 

Martin 3395 (Mo,us); Santa Marta, H. H. Smith 1124 (cH,Mo). 

16. Cyathea Haughtii (Maxon) Tryon, comb. nov. 
Fics. 75-76. Map 18. 

Alsophila Haughtii Maxon, Jour. Wash. Acad. Sci. 34: 46. 1944. Holotype: Cerro 
Armas, Santander, Colombia, Haught 1957, us! Isotype: us! 

Cyathea Haughtii, with a very small stem and leaves 20-30 cm (to 40 
cm ) long, is one of the smallest species in the family 

Colombia. Sandstone cliffs, ca 1400 m. 

Group oF CYATHEA ARBOREA 
KEY TO sPECIEs 17-19 

a. Lamina es to partly tripinnate; indusium with gir margin; 

die: West Wiese rt hoe ee eects pe ee 17. C. arborea. 

a. Lamina nee te-pinnatifid Colombine: 3 ee es b. 

b. Ultimate segment: ppl teanrag ee or beneath, a few long trichomes may be 

present and almost ' joohad to the costules; indusium with the ara a 

sparingly short dentate-ciliate. .......-..----- 0+ sees eee ee eee 

b. Ultimate segments ubescent above and beneath; indusium with fa margin Tong 

The complete indusium of Cyathea arborea with an entire margin is a 
unique character in the genus. The few collections of C. Alstonii and of 

nsis have several differences which may prove to be species 
characters. The petiole scales of C. Alstonii are bicolorous, the lamina is 
herbaceous in texture, there are very few brownish bullate scales with 
obtuse to acuminate apex on the costules beneath, and the indusium is 
cyathiform to deeply cyathiform. The petiole scales of C. peladensis are 
concolorous, the lamina is rigidly coriaceous, there are many light brown 

to brown bullate scales with a long-attenuate apex on the costules beneath, 
and the indusium is meniscoid to cyathiform (Fig. 84). 

These three species are distinctive but evidently form a natural group, 
probably derived from a species such as Cyathea parvula. 
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lombia, H. H. Smith 1124 (Mo), X %; 73, 

Venezuela, Steyermark 61970 (Nx), X 1%; 

me 
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17. Cyathea arborea (L.) Sm. 
Fics. 77-78. Map 19. 

Cyathea arborea (L.) Sm. Mém. Acad. Turin 5: 417. 1793. 
Polypodium arboreum L. Sp. Pl. 2: 1092. 1753. Holotype: Morne de la Calebasse, 

Martinique. Filix arborescens, pinnulis dentatis Plumier, Fil. Amer. (Traité Foug. ) 
1, t. 1; Descr. Pl. Amer. 1, t. 1, 2. Plum. Fil. A 
the same as Descr. PI. t. 2, except that the sorus and indusium are shown. 

Cyathea serra Willd. Sp. Pl. 5: 491. 1810. Holotype: “Caracas,” Bredemeyer, Herb. 

nules. The species is not known from Venezuela. The specimen may have bee 
obtained from a cultivated plant, or more likely from Puerto Rico where Bredemeyer 
visited before going to Venezuela. 

Cyathea guadalupensis Spreng. Acad. Caes. Leopold. Nova Acta 10: 233. 1821, ex 
char. In Guadalupa, Bertier, Perrin. 

Hemitelia serra ( Willd.) Desv. Mém. Soc. Linn. Paris 6: 321. 1827. 
3 

5 

e is reference neither to Linnaeus, nor to Polypodium arboreum, the basionym 
i o Presl. 

Cyathea barbata Kuhn, Linnaea 36: 164. 1869. Holotype: Guadaloupe, L’Herminier 
3, B! fragm. ny! Isotype: P! photo cu, fragm. ex k, Ny! 

The petiole scales are usually whitish and concolorous, or they may have 
tinges of very light brown centrally or basally. They vary to rarely also 
tinged with brown along the edges (Hodge 7, Dominica, cx) or brown 
at the base (Proctor 21785, Martinique, cx). Sterile leaves usually have a 
white scale at the base of the costule beneath. 

The indusium is always complete and surrounds the receptacle. It varies 
in its development from discoid or meniscoid with an only slightly, if at 
all, elevated margin, to deeply cyathiform. A geographic analysis of this 
variation (Table 2) indicates that the moderately well-developed indusia 
(deeply meniscoid) are rather equally distributed throughout the range, 
while the better developed indusia form 77% of the sample from the 
Greater Antilles, and the least developed ones form 51% of the sample from 
the Lesser Antilles. The variation is not clinal, but exhibits a sharp break 
between the two regions (Table 1, Map 19). 

Juvenile plants of Cyathea arborea have, among other characters, a 
narrower lamina than adult leaves. A specimen from Dominica (Lellinger 
642, cu) has some plants with leaves 9 cm long, the lamina narrowly 
ovate-acuminate and pinnate-pinnatifid. Another from Puerto Rico (Jones 
10995, cH) has a stem about 1 cm long and erect, with roots to 25 cm 
long, the larger leaves are 30 cm long with the lamina 13 cm long, pinnate- 
pinnatisect and broadly ovate-acuminate. Specimens of leaves with the 
amina about 30 cm long essentially have the adult characters of an ovate, 
bipinnate-pinnatifid lamina. 
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Greater Antilles and Lesser Antilles south to Grenada. Cyathea arborea 
typically grows in montane forests, in humid ravines, along water courses 
and on mountain slopes, from sea level to 1200 m, usually from 500-800 m. 
It frequently persists in cutover land, along forest borders and in forest 
clearings. It is successful as a pioneer species, often becoming established 
in disturbed habitats such as landslides, road cuts and spills and on aban- 
doned land. Stem to 10 m tall; leaves to 4 m long. 

SELECTED SPECIMENS. Cuba. Pinar del Rio: Rangel, upper Taco-Taco River, Leén 
12721 (ny). Las Villas (Santa Clara): Loma Ventana, Trinidad Mountains, Howard 
5221 (GH,Mo,NY); Mina Carlotta, ons bed San Juan, Senn 386 (¥,cH,MO). Oriente: 
Rio Bayamito, Sierra Maestra, Max i NY), 3909 (GuH,Ny,us); Rio Navas, 
Shafer 4379 age Firmeza a pots Pied ser Shafer 8957 (cHM MO,NY); Sierra de 
vane ever ihe 3368 ( Nas Baracoa, coe , et al. 45 (¥,GH,MO,NY) i 

of Port Ant 

15707 (mo); Bayeux, Morne Brig and, E an Hohe “(eh B tit oe Nash 470 
NY). Dominican Republic. So oad, woe La 'a Vega, Valeur 396 ray ai eee —s 
Hy scape Buh (F,GH,MO,Ny); Laguna, Samana Peninsul a, chie Pilén de 

tt 410 (cHNY); Rio Cataline, Las Cafitas, Abbott 9710 a. ‘9719 (Ny); 

Liali, J FP 2612 (cH) between Miches a nd El Seibo, Gastony, Jones & Norris 702 

iles ne of May: : Heller 4467 (F,cH,Mo,Ny); between Caguas and 

ayey, Underwood & Griggs $287 pom ce de poe ool Icaco and ay ote nt hills, 

aged 3518 “fanaa St. Repera Hopedale, Crown n ¢x Marble 1422 (¥,Ny). 

Stok nm dr Cow ell pole 286, 331 (ny); Box 3 7 (F). N . Proctor 1 we 

ne re pee Shafer 175, 343 (F.NY); Howard pests (cH); eae 19169 (a 

E 2. GEOGRAPHIC VARIATION I DEVELOPMENT OF THE INDUSIUM oF Cyathea 

bisa (Based on three mature ioe from each of 140 collections, see Map 19.) 

eepl Deeply : 

aaiees Cyathiform Meniscoid Meniscoid Discoid 

Pbacicd — 
collec’ 15 oS 18 2 0 

; i active 7 60 20 3 0 

Puerto Rico i : 

25 collections 3 14 6 2 . 

% of collections 12 56 24 8 

Lesser cid 
52 collec 0 10 15 20 7 

% of a ons 0 19 29 38 13 

Tortola ae Nea 
11 collec 0 2 2 6 P 

% of sr an 0 18 18 54 
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me Papaye, Duss 43.22 in 1892 (x2) 8 south of La Citern me, Proctor 20135 (a : 
cco Hodge 6 (cu,Mo), 7 (cH); Hodge & Hodge 2444, 2880 (cx); Lloyd 333, 

3 
Bailey & Bailey 279 (cu,ny). St. Lucia. Howard 1 3 (Ny); Proctor 17829 (cH 
St. Vincent. Eggers 6610 (¥F,cH), 6921 (F), ae (¥,cH); Morton 5193 (cH). 
Giada Eggers 6083 (¥,cu,us); Broadway (¥,cH); Sherring (xy). 

18. cca Alstonii pit ee nov. 
s. 79-80. Map 

Folia ad 75 cm longa; petiolus ca 25 cm longus squamis structura marginata dis- 
cordanter valde bicoloribus vel fere concoloribus; lamina 1-pinnato-pinnatifida; pinnae 
ad 12 cm longae sessiles, pagina inferiore glabra vel squamis paucis bullatis brunneis; 
sori plerumque subcostales ad furcam venarum; indusium c cyatheoideum vel - ofunde 
cyatheoideum margine irregulari breviter — i Holotypus: Pico Renjifo, 
Central Mountains, Sierra de la Macarena, Intend. Meta, Colombia, Philipson n, Idrobo 
& Jaramillo 2157 (3m, photo cx). Parat eit ie Renjjifo, Cordillera La Maca- 
rena, Meta, Colombia. idrobo & Schultes 1130 (us). 

An endemic of the Macarena, growing on sandstone rocks at 1300-1900 
m. 

19. Cyathea peladensis ( Hieron.) Domin 
Fics. 81-84. Map 21 

Cyathea peladensis ( Hieron.) arse sao 263. 1929. 
Alsophila peladensis Hieron. Hedw : 233, t. 13. 1900. eda Cerro Pelado 

(upper Magdalena Valley), rent Teeobd 1259, Bl, photo c¢ 

All leaves of the holotype of Alsophila peladensis at Berlin are sterile, in 
spite of the fact that Hieronymus described sori as “. . . soris in bifurca- 
tione venarum medio inter marginem et costam sitis usque 8-jugis.” The 
“fertile” pinna illustrated in t. 13, f. 3a shows numerous small bullate 
scales, rather than sori. More recent collections of this species are fertile 
and are very similar in other characters to the sterile Stiibel collection. 

Colombia, 2300-2400 m. Stem to 3 m tall, leaves to 1 m long. 

TIONAL SPECIMENS. Colombia. Huila-Cauca boundary: Head of Rio Villa-lobos, 
southwest of Pitalito, Cordillara Central, Fosberg 19950 (us). Huila: Comisaria del 
Caqueta, Cuatrecasas 8507 (¥). Putumayo: Cerro Portachuelo, Sibundoy to Pepino, 
Soejarto 1569 (cu). 

Group or CYATHEA PALLESCENS 
KEY TO SPECIES 20-22 

a. Fertile veins — forked,'rarely a few simple. 2000 005.5. 62070 5 b. 
b. Large scales of the petiole scurf flattish, cont to seneiees ovate; pm to 

anama, Briti sh Guiana to Colombia and s o Per 20. C. divergens. 
b. ~ er of the petiole scurf mostly (or many 0 of theas) crested, expanded ed 
two ore planes above the base and usually dissected, at least apically, o 
tet hare scales absent and only piheveren present; Colombia to Bolivia. .... 
ee 21. C. pallescens. 

a. Pertile veins all simple: Veneznela. © 22. C. simplex. 
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The single collection of Cyathea simplex is unique among species with 

large ultimate segments in its simple fertile veins. Cyathea divergens and 
C. pallescens are both highly variable species. Within the range of C. 
pallescens, the two can nearly always be separated, in addition to the 
petiole scurf characters mentioned in the key, by the long-stalked pinnules 

of C. divergens and the sessile to short-stalked pinnules of C. pallescens. 
Only rarely does C. pallescens have some of the pinnules long-stalked. 

e three species are probably a natural group. A species similar to 

Cyathea pallescens was probably ancestral to the four local endemics of 

the next group, and perhaps to C. fulva of the following group. 

’ 
i 
+ 

mt 
! 
1 
1 
4 e 

Map 22. Geography of variation in pinnule characters of Cya athea divergens: Left series, top to 

bottom: Hernandez ¢& Sharp X472 (us), Johnson 966 (GH), Stone & Stone 2700 (cH), pee aies Ae 

Right series, top to bottom: Tonduz 117: x), Ulloa 102 (cH), Wilbt ur et al. 11077 ety 

Ste: k et al. 105688 (cH), Steyermark & W Wurdack 717 (vEN), Steyermark 93918 (us), 

Poeppig (P). 
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20. Cyathea divergens Kze. 
Map 22. 

Cyathea divergens is a highly variable species, for example, the pinnules 
may be glabrous beneath or there may be indument of trichomes, flattish 
scales, or bullate scales. The size of the pinnae and pinnules varies, and 
also their shape and the length of their stalks. The variation is highest in 
Colombia and Venezuela. A selection of the variation in pinnule characters 
is presented in Map 22, where a weak correlation with geography may be 
observed. 

It is not possible to recognize two species, but the Mexican and Guate- 
malan element, var. Tuerckheimii, is sufficiently distinctive to merit infra- 
specific rank. The geography reinforces the characters of the variety and 
there is a relatively strong break in the variation between Mexico- 
Guatemala and Costa Rica-Panama. Table 3 provides the principal differ- 
ences between var. divergens and var. Tuerckheimii, 

Mexico and Guatemala, Costa Rica and Panama, British Guiana to 
Colombia and south to Peru 

20a. Cyathea divergens var. divergens 
Fics. 85-87. Map 23. 

hea divergens Kze. Linnaea 9: 100. 1834. Hol otype: Pampayaco, Peru, Jul. 
1829, gion (Diar. 1163), uz, destroyed. | ae specimens: Poeppig 219 (Diar. 
1152), 3! p! photo cu, fragm. NyY!, ex K 

yathea ade hoyle Kze. tae 9: 100. a Holotype: ees Nie hers Pampa- 
yaco, Peru, Jul. Poeppig, uz, destroyed (Kze. Frarnkr, 1; t. 76), fi x! det. 
Kze., photo cu. i satel of Cyathea divergens by Mett. a Sci. Nat. Vv. 2: 265. 
18 

Cyathea globularis Pres], Epim. Bot. 30. 1849, ex char. Holotype: Nova Granada, 
en. 

Cyathea ae var. boconensis Karst. Linnaea 28: 456, 1856, ex char. and Karst. 
Fl. Columb, 2: t. 185, f. 7. Holotype: Paramo de Bocono, Sierra de Merida, (Vene- 
zuela), Karsten 

Cyathea ea Karst. F]. Columb. 2: 175, t. 192. 1869. Eun Sierra de Merida, 
Escuque, m, Venezuela, Karsten. Type collection: Escuque, 1000 m, Karsten 127, 
B! fragm. ex B, oe) ex Rosenst. us! 

Cyathea petiolulata “age this Columb. 2: 163, t. 185. 1869. Holotype: it te 
Venezuela, 2000-2500 sten. Authentic a ome Merida, Karsten 135 

Cyathea modes o var. boas is (Karst.) Karst. Fl, Columb. 2: 164. 1869, esi 
on C, oF ietyts var. boconensis, not Cyathea boconensis Karst. 

Cyathea firma Kuhn, Deere 36: 163. 1869. Holotype: Merida, Venezuela, Funck ¢ 
— 1228. Fragm. vu 

Alsophila — a Pittier, Prim. Fl. Costaric. 3 (1) (Filices 2nd Mém.): 
43. 1901. Syntypes: foréts du Copey, red Rica, Tonduz 11787, a! cu! ny! P! us!, 
11802 P! pb ex B,NY!, ex BR,Ny!, 12183, 

Cyathea petiolulata var. pastoensis ita Engl. Bot. Jahrb. 34: 437, 1904, ex 
char. ae otype: prope Altaquer et San Pablo, Cordillers de Pasto, Colombia, Leh- 
mann 8 

Cyat ee of Hyori ee Bull. Herb. Boiss. II, 4: 946, 1904, Syntypes: Costa 
Rica, Wercklé 45, p' rcklé 
eer. divergens ns var. minor Rosenst. Fedde , Rep. Spec. Nov- 22: 2. 1925. Lecto- 

HES La Palma, Costa Rica, Brade & Brade 108. Isolectotype: Ny! (Brade > Brade 
853 is excluded as a type, it is aie gracilis.) 
‘Cyathea subaspera ae — Pterid. 263. 1929. 
Cyathea calva var. firma (Kuhn) Domin, Acta Bot. Bohem, 9; 102, 1930. 
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Cyathea divergens var. hirta Losch, Mittl. Bot. Staatssaml. Miinchen 1: 20. 1950, 
ex char. Holotype: Chirripé Grande, Costa Rica, Kupper 1265, m 

A collection from the Chimanta Massif in the Guayana region of Vene- 
zuela, Steyermark & Wurdack 717, has very coriaceous, narrow leaves, 
the pinnae ca 35-40 cm long, rather few long-stalked pinnules and an 
acute lamina apex. This may represent a local Tepui endemic but the 
evidence is insufficient to recognize it as a separate variety. Another collec- 
tion from Auyan-tepui, Guayana, (Steyermark 93918) is rather inter- 
mediate between the above collection and typical var. divergens in 
Venezuela. A specimen from Colombia (Killip 11392) has a more or less 
cyatheoid indusium which is very thin, breaking into segments at maturity. 

Differences from the superficially similar Cyathea corallifera are men- 
tioned under that species. 

Costa Rica and Panama, British Guiana west to Colombia and south to 
Peru. In humid mountain forests, often cloud forests and often persisting 
in cutover land. In Central America at elevations of 900-2600 m, usually at 

1400-1800 m; in South America from 1300-2500 m, usually at 1600-2200 m. 

Stem to 15 m tall, the leaves to 6 m long. 

nae SPECIMENS. Costa Rica. Heredia: Isla Bonita, Vallé du Sarapiqui, Pittier 

14160 (mo,ny); Cinchona, yd Sarapiqui valley, Scamman 7862 (cH). Guanacaste: 

northern ( Salazar) slopes of Volcdn Orosi, White & panic 1968-74 (cH). San 

Jose: vicinity of El General, Skutch 2964 (GH,MO,NY); 25 km. n. of San — del 

General, toward Cerro de la Muerte, Gastony & Gastony ame 759 (cH), Cartago: El 

Cedral near Naranjo river, Nisman 124 (cH); Pacayas, foot of Volcan Turrialba, 

peje 7005 (cH). Puntarenas: ee Golfito, Nisman 138, 140 (cH); Monte- 

erde, Nisman 156 (cH). Panam esa Casita Alta, Volcin de Chiriqui, 

Woodson, Allen & Seibert 922 (cx, eae, Cerro Punta, Allen 3529 (mo); — : Alvk 

A 

Steyermark 98097 (cu); Sarvén-tepui, Wurdack 34115 (cH,Ny,US); Churi-tepui 

(Muru-tepui), Wurdack 34285 (cH,NY, us); Chimanta Massif, headwaters of Rio 

: a Pa 

mark 105973 Net Lara: 10 km. ne. de El Blanquito, Dist. Jiménez, Steyermark et al 

03580 (cH,Ny). Merida: Loma de ry Jacinto, Berar 1868 (NY - Colombia. 

Magdalena: Cinna region, ina & Giacometto A134 (Gc); Sierra Nevada de 

Santa Marta, H. H. Smith 2225 (¥,GH,NO,NY,US). saat var: Antizales, pein 4455 

(¥,GH,MO,NY). Norte ” Santander: Loso, north ry Toledo, Killip & — 20407 

(cGH,Ny). Antioquia: San Antonio del pads: Daniel me (cH). Caldas above 

n 

ig — y Loraine Cuatri ecasas “1381 (F, ant 

i cH). Huila: 30 km. Sasa 0 of Baraya, “= 

eee (us); Hacie nda ites. Meta to El or Little 8040, 8044 (cH, ay 

sw. of Alajandria, Litéle 8535 ae Narino: 2 km. above San Juan, Ewan 
ru. 

Sahuayacu, Chaupiorcco, Biies 
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TABLE 3. DISTINGUISHING CHARACTERS OF Cyathea divergens var. divergens AND 

Pinna stalk 

Pinnule stalk 

Pinnule shape 

Apex of lamina 

Orientation of 
the lamina 

Distribution 

var. Tuerckheimii. 

var. divergens 

Usually long-stalked (the stalk 
onger than the width of the 
basal pinnule), especially the 
basal pinnae and those toward 
the base. 

Usually long-stalked (the stalk 
longer than the width of the 
basal segment of the pinnule), 
often twice as long, especially 
on basal pinnules. 

Often long-triangular, or taper- 
ing to the apex from just above 
the base. 

Long acuminate. 

Drooping from beyond the mid- 
dle. 

Costa Rica and Panama, Brit- 
ish Guiana west to Colombia 
and south to Peru. 

var. Tuerckheimii 

Usually short-stalked (the stalk 
shorter than the width of the 
basal pinnule). 

Usually short-stalked (the stalk 
shorter than the width of th 
basal segment), or all except 
a few basal pinnules so, or pin- 
nules sessile. 

Usually tapering to the apex 
from about the middle. 

Acute to acuminate. 

No data. 

Mexico and Guatemala. 

20b. Cyathea divergens var. Tuerckheimii (Maxon) Tryon, comb. nov. 
Fics. 88-90. Map 24 

Cyathea Tuerckheimii Maxon, Contrib. U.S. N at. Herb. 13: 4. 1909. Holotype: near 
Coban, Alta Verapaz, Guatemala, Feb. and Nov. 1907, Tiirckheim II 1645, vs! 

ny! Para‘ Isotypes: F! cH ! mo! s: betw 
m II 2031, us!; near Coban, Gu 

38), us! Isoparatypes: Tiirckheim 

Mexico, Sartorius, fragm. ex B,Ny! bears this e. 

atemala, April, 1887, 
II 2031, cu! mo! ny!, Smith 1238, 

Tiirckheim 

orii Salomon, Nomencl. Gefiisskrypt. 144. 1883, nom. nud. Mirador, 
£ is name. 

The more abrupt, rather than elongate, lamina apex of Cyathea 
divergens var. Tuerckheimii suggests that the leaf probably does not have 
the pronounced drooping habit of var. divergens. However, field observa- 
tions are needed to confirm this character. Skutch 1162, Guatemala, is a 
variation with a cyatheoid indusium. 

Veracruz and southern Mexico to Guatemala. Predominantly in cloud 
forests, especially those of Quercus and Liquidambar at elevations of 750- 
3100 m, usually at 1500-2500 m. Stem to 10 m tall, the leaves to 3 m long. 

SELECTED SPECIMENS. México. Veracruz: Cerro de San Cristobal, H. Xolocotzi & 
p X-1163, 1164 (us); Cordoba, Farlow (cH); Orizaba, Pringle 6088 (cx); a g 8 

: alm: n Nuéa, Steyermark 49787 (¥,cH,us). San Marcos: southeast portion of Volcan Tacané, S Quiche: Nebaj, Skutch 1698 (cu). Chimaltenango: 
rk 

Chichavac, Skutch 743 (us). Alta Verapaz: Samac, Johnson 960, 961 (¥,GH,NY); 
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Chihob, Johnson — Son aa sea —— 10 km. north of Pantin, Hellwig 
Whitaker 1433 (cH). Zacapa: Sierra de las Minas, Sadek 29801 (F), pe Bi 
(¥,us). Jalapa: bh pany Sealer 32466 (¥F,us). 

21. Cyathea pallescens (Sod.) Domin 
Fics. 91-92. Map 25 

Cyathea pallescens (Sod.) Domin, — a 1929. Chosen over Cyathea cysto- 
lepis Sod. because of the more certain typific 

Alsophila pallescens Sod. Rec. Crypt. vate Spee. aged 20. 1883. Holotype: bosques 
de Nanegal, Ecuador, Sodiro. Type eng re ss p! photo cu. 

Cyathea cystolepis Sod. Rec. Crypt. Vas Piase! Quit. 15. 1883. Syntypes: Crecen 
en la eo occidental del Prat y del C zon, 1600, 2000 m, Ecuador, Sodiro. 
Authen’ — specimen: in sylv. apud Niebly, Scenes 1/1883, Sodiro, p! fragm. ex 
Rosens' 

Hemitelia se (Sod.) Baker, Ann. Bot. 5: 187. 1 
Cyathea Borjae Sod. Crypt. Vasc. — 504. 1893, ex oe Holotype: en la par- 

Hemitelia subcaesia Sod. ed ied ae ‘Quit Age a Holotype: anaes subandi- 
nos de la cordillera occidental hasta 2,8 uador, Sodiro, Specimens seen: 
a Sodio, ny!; Canzacoto, 5/1882, Sale: P photo cu; ‘Ecuador, 4/1874, 
Sodiro 

oie asperata Sod. Sert. FI. —— 2: 9. 1908. Holotype: Pichincha, Ecuador, 
pipe Sodiro. Type collection: ny! us! 

athea asperata var. brevipes Sod Sert. F]. Ecuad. 2: 10. 1908, ex char. No speci- 
ea soit 
Digs ap plow Sod. Sert. Fl. Ecuad. 2 1908. Holotype: Sylv. subandin. 

vule. Atacazo, Ecuador, Sodir re Specimens seen: y Pen 7/1906, Sodiro, cx! Mol; 
pis 7/1907 if 7, Sodiro, ny! us! 

Cyathea muricatula Sod. Sert. FI. pee 2: 10. 1908. Holotype: Corazén, Ecuador, 
12/1907, Sodiro. Type clletin Mo! P 

Cyathea nitens Sod. Sert. Fl. E ig “ . Holotype: Silv. sub-andin. occid. 
vule. Corazén, Ecuador, Sole. Type collection: Corazn, 12/1907, Sodiro, mo! P! us! 

Cyathea ochroleuca Sod. Sert. Fl. Ecuad. 2 1908. Holotype: Silvis subandin. 
occid. vule. A —e yagang, 7/ i Sodiro. Type collection: Atacazo, Julio 8/1907, 
Sodiro, p! photo c 0, 7/1907, Sodiro, 

Cyathea pace bol. ee rt. ol ea ad. 2 10. . Holotype: Silvis subandinis 
vulcani Atacazo, pate 7/1907, Sodiro. ae seen: Pichincha et Atacazo, 
1906-1907, Sodiro, cu! Mo! P! sa to GH. 
Cyathea tungurahuae Sod. Sert. Fl. Ecuad. 2: 12. 1908. Holotype: Silvis subandin. 

vulc. bina io rahuae, Ecuador, Solin. Type collection: Tungurahua, 8/1901, Sodiro, p! 
h 

: curse subcaesia (Sod.) Domin, Pterid. 264. 1929. 

The accurate typification of many of Sodiro’s names is difficult because 
(a) he did not use collection numbers; (b) he often did not cite collection 
data fully, or he combined two or more collections in one citation; and 
(c) there is no catalogue of the Sodiro herbarium that remains in Ecuador. 
I believe that the most complete set of Sodiro’s ferns is at Paris, but be- 

cause of doubt I often hesitate to designate them as holotypes or lecto- 
types. These do not include, of course, the new species described by 
Baker from some 200 specimens sent earlier by Sodiro to Kew. 

Cyathea pallescens is a highly variable species in several of its charac- 
ters. The petiole scales are usually not long persistent, although they are 
in some specimens from Colombia (Madison 861). The petiole scales 
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Fics. 81-90. 81-84, Cyathea peladensis, Colombia, Soejarto 1569 (cu): 81, Apical portion of 

; 82, Pinnae, X %; 83, Portion of fertile pinna, X 2; 84, Receptacle and indusium, en- 

5 86, Pi les, oH ; 
Portion of fertile pinnule, source as in 86, X 2. 88-90, var. Tuerckheimii: 88, Pinnules with short 

Guatemala, Skutch 1162 (cH), X %; 89, Pinnule with longer stalk, Guatemala, Johnson 961 

(cH), X %; 90, Portion of fertile pinnule, source as in 88, X 2. : 
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nules, X %4; 94, Portion of fertile pinnule, X 2%. 95-96, C. corallifera, Ecuador, 1874, Sodiro 

(mo): 95, Pinnules, x %; 96, i 
Steinbach 9512 (cu): 97, Pinnules, X %; 98, Portion of fertile pinnule, x 2%; 99, Scale from costa, 

enlarged. 
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are usually strongly bicolorous, but in some collections they may be 
whitish, tinged with brown or with brown streaks as in Dudley 11149, 

from Peru, or they may be more irregularly tinged with brown. The 
petiole scurf may consist only of the characteristic crested squamellae, or 
it may be of appressed and strongly flattened, more or less entire to 

crested, squamellae at the base of the petiole. The pinnules are sometimes 
finely pubescent above. They may be essentially glabrous beneath or they 
may have one or more of the following types of indument, which may be 
sparse to abundant: narrow, elongate, flattish, whitish scales, whitish to 
brown bullate scales, with a short or long tip, large trichomes, and 

strongly dissected small, whitish scales. Spruce 5367 from Ecuador, has 

at least some of the indusia urceolate, or partially open on one side. 
Colombia to Bolivia. Usually in cloud forests, but sometimes above in 

paramillo woods or thickets, and sometimes below in montane forest, at 
elevations of 1200-3500 m, most often at 2500-3000 m. Stem to 10 m tall, 

leaves to 4.5 m long. 

SELECTED SPECIMENS. Colombia. Cundinamarca: ai Alto de Cuchuco, 7 km 

southwest of Sibate, ld & Tryon 6113 (cH,Ny); - nos, Cordillera de Bogota, 

ee 289 - us). Tolima: 30 km west of Cajamarca, Maalion 861 (cH). Cauca: 

regién de Moscopan, Characees 23486 (¥F). Huila: ele s. del Caqueta, Cuatrecasas 

8418, fel (¥); 20 km southeast of Garzén, Little 9391 baa). Se aaapa 3 km north of 

Victoria, Rio Chingual drainage, Ewan 16182 (cu,us). Ecuador. Carachi: Canton 

(cH); between Pojo and Comarapa, on the Cochabamba-Santa Cruz road, Ugent & 

Ugent 5111 pee us). 

22. Cyathea simplex Sige =a noy. 
93-94. Map 

a ca 1.5 m longa; petiolus ca 50 cm longus squamis structura marginata dis- 

— valde bicoloribus a ciliatis; lamina bipinnato-pinnatifida; pinnulae 

lab pagin: eriore fere gla oe i infram nage: in venis simplicibus; indusium 

sphaeropteroideum. i cei 7 Yutaje, Serrania bye: — anapiare, Terr. 

Amazonas, Venezuela, Maguire & icone 35194, ny. Isotype: GH,U: 

A very distinctive species, with simple fertile veins in = ee large 

ultimate segments. 

Venezuela, 1250 m. 

— or CYATHEA STRAMINEA 
Y TO SPECIES 23-26 

a. Flattish scales on ei Fees z ad sometimes on the costules, ssp ca 1-2 mm 

long, and some with dark, opaque peripheral o r apical presses (Hig. OO). 21 5 b. 

ue Squamellae of the en scurf nearly entire to slightly dissected. ............ : 

. Larger pinnules 3-5 cm a hcabsstainad, whitish hed and pate on t 

segments bencath: Keuador. ..0).-.5-...5,-.---.2--+ +2. ee 

c. Larger pinnules 1-2 cm : ad, = Bes oer Madea ae and few 

trichomes on the segments ben path: Colbie ©. es 35. C: — 

b. Squamellae of the ek scurf candy dissected into trichome-like arms, lar, 

pinnules 1-2 cm broad, sessile to subsessile, Bolivia. ............ 24. C. foliaens, 
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a. Flattish scales on the costa, and sometimes on the costules, — up to 3.5 m 
long, ine the pee) cilia the same color as the brown a pee of the 
bo y; P WUss civ amie o sig de ce ete eae pe een este oar ter ct cea . Ruiziana. 

A group of four apparently quite distinctive species, ae further 
collections of them will certainly demonstrate variation in some of the 
characters. The characters of the petiole scurf are evidently important; 
they are presented in Table 4 to provide additional information to that 
given in the key. The species represent a radiation from an ancestral type 
similar to Cyathea pallescens. 

23. Cyathea corallifera Sod. 
Fics. 95-96. Map 27 

Cyathea pire wel ae Rec. Crypt. Vasc. Prov. Quit. 11. 1883. teh ba agi en 

los declives del Corazén y del Atacazo (Miligalli-S. Florencio), , Ecua- 

dor, Sodiro. Authenti eee a Corazén, 1882, Sodiro, P! soley GH; gees prop. 

br asst 5/1882, Godino. NY 

Cyathe aspidioides Sod. Teo. Crypt. Vasc. Prov. Quit. 14. 1883, not (BI.) asc 

Syst. Vee, nae 108. 1845. Syntypes: tole en los bosques del Corazén mn y del Ata 

1800-2000 m, Ecuador, oe oy Authentic specimens: Coraz6n, abe Miligally, 10/ 

1896, Sodiro, ny!; Corazén, 10/1891, Sodiro, ny!; 1874, Sodiro, M 

Cyathea coralifera isa ar, alsophilacea Sod. Rec. Crypt. Vasc. 85 Quit. 12. 1883, 

char. No sp 
Cyathea cries var. Gee Sod. Rec. Crypt. Vasc. tg Quit. 12. 1883. No 

specimen cite cimen seen: Ecuador, Sodio, Pesce ex K,N 

Cyathea coralifer var. pled Sod. Rec. Crypt. Vasc. Prd Quit. . No 

a ree sas Authentic specimen: Corazén, , 1800 m, 5/1882, jecador, yen ny! 

pidii iformis per oe ee Bot. Bohem. 9: 94. 1930, nom. nov. for Cyathea 

Bless: rie not (Bl.) M 

Cyathea corallifera is similar to some forms of C. divergens in its large 

pinnae, pinnules and ultimate segments. It differs, in addition to the 

characters of pinnule indument provided in the key, in having the large 

pinnules sessile to short-stalked. Large pinnules, when sometimes found in 

C. divergens, are always long- -stalked. 

Ecuador, montane forests, 1400-2000 m. Stem to 5 m tall, leaves to 5 m 

long. 

ONAL SPECIMENS. Ecuador. 1897, Sodiro (a); Coraz6n, Sodiro (ny); valley of 

“Tallatanga” (Pallatanga), Rimbach 67 (vs). 

24. Cyathea boliviana Tryon, spec. nov. 

Fics. 97-99. Map 28. 

Petiolus squamis structura marginata discordanter valde bicoloribus, furfur 

squamulis oe valde dissectis et squamis subplanis albidis age er" sts 

bipnnato-pinnatisets pinn 50 

i innulae longe acuminatae, ‘is gina infe at ore squamis 

subplanis albidis vel brunneis ae peripheralibus fuscatis 7 is; 
paucis vel multi 

ori inframediales ad furcam venarum; indus spha sere gam ~ otype 

recompense a a ea —— Bolivia, Steinbach 9512, Isotypes: 

F,GH,M aratype: Camarapa, Dept. Santa Cruz, Bolivia, Psa "8573, GH. 

ate ipsa grows in forests at 2000-2200 m. Stem up to 15 m tall. 
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25, mepee aoa oo 
9 100-101. 

yathea straminea Karst. Linnaea 28: 457. 1856. Holo eka Cresit cum C. 

Pian in declivitate montes glacialis vulcaniei Tolima, lombia, Karsten, (FI. 

Columb. 2: t. 182, t. 183, f. III.) Isotype: Quindiu, Karsten, priate 

The nearly concolorous, straw-colored petiole scales are the most dis- 

tinctive character of Cyathea straminea. 
Colombia, montane forest, ca 2000-2500 m. 

ADDITIONAL SPECIMENS. Colombia. Caldas: above Salento, Pennell 9695 (GuH,Ny,uS). 

Cauca: Km 55 on road from bein . ay Barrington 481, 482 (cH). Putumayo: 

ma de la be Si "Pilan de San‘ cia, Spann asas 1 11856 (¥,us). Narifio: 5 km 

southwest of La Graja Botana, Pasto, gome 505 

26. Cyathea Ruiziana KI. 
Fics. 102-104. Map 30. 

Cyathea Ruiziana Kl. Linnaea 20: 439. 1847. Holotype: In Peruviae Andium 

seneebes, Ruiz 72, sl isis cies also bears the name Panatahuas, formerly a province 

west of Huanico. Isotype 

The holotype is a single pinna. Further characters are present in the 

Macbride collection cited below and especially notable among them are 

the very long large scales of the scurf (see Table 4), which densely in- 

vest the lower portion of the petiole. 
Huantico, central Peru. In montane forest at about 2000 m, stem to 9 m 

tall. 

ADDITIONAL SPECIMENS. Peru. Huantco: Huacachi, near Mufia, Macbride 41335 (F,us). 

TABLE 4. PETIOLE SCURF CHARACTERS OF SPECIES 23-26. 

arge sc: Squamellae 

23. Cyathea corallifera — na entire or very nearly Slightly to moderately dis- 
0, mostly bicolorous. sected, whitish to very light 

brown, mostly concolorous. 

24. Cyathea boliviana er mostly whitish, Strongly dissected into tri- 
with ~ ORE peripheral chome-like arms, bicolorous. 
proces 

25. Cyathea straminea Most ¢ ml or nearly so, tb to shape dissected, 
me bicolor 

26. Cyathea Ruiziana i to mae pe ac of the elegy se entire, or 
petiole: elongate, mm somewhat dissected towar 
ted = pel con- the apex, moeny concolor- 

ous toward the base of the 
petiole, mostly bicolorous be- 
yond, 
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Mars 23-31. 23-24, Cyathea divergens: 23, var. divergens; 24, var. Tuerckheimii; 25, C. 

pallescens; 26, C. simplex; 27, C. corallifera; 28, C. boliviana; 29, C. straminea; 30, C. Ruiziana; 

la. 
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, 

Fics. 100-108. 100-101, Cyathea straminea, Colombia, Barrington 482 (cH): 100, Pinnules, 

X %; 101, Portion of fertile pinnule, x 2%. 102-104, C. Ruiziana, Peru, Macbride 4135 (¥): 102, 

Basal 34rds of pinna toward apex of lamina, X %4; 103, Pinnules, X %; 104, Portion of fertile pin- 

» Ce , Pinnae, : 
2. 107-108, C. multisegmenta, Peru, Dudley 11326 (cH): 107, Pinnules, x 14; 108, 

i fotils cide 
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oT vi CYATHEA MICROPHYLLA 
Y TO SPECIES 27-28 

a. Tertiary segments entire to berg 2-lobed; many small, = Lyon bullate 
scales on the pinnule- nace berioath bic ees ce eee aot eae ophy ri 

a. Tertiary segments usuall with 5 or more segments or Seg some Sa yi 
light brown, bullate scales and ay agp on the pinnule-rachis benea cigar dees 
winlg's! «everett Guaiataye Gc steee Une ea ete Uraid isle wite eae Wins amet os a: multisegmenta. 

These two Peruvian species share unusual er the highly com- 
plex lamina, with small ultimate segments, and the unusually broad petiole 
scales. From the available data, the two species differ widely in their leaf 
size. Cyathea microphylla has small leaves up to about 75 cm long, while 
C. multisegmenta has large leaves to at least 4 m long. 

27. Cyathea pare rc 
Fics. 105-106. M 

ct pol ipa es Mett. Fil. Lech]. 1: 23, t. 3, f. 1-6. 1856. Holotype: St. Gavan, 
(San Gav 0), Peru, Lechler 2160, uz, destroyed. n, Pun 

Discalon: microphylla (Mett.) Moore, Ind. Fil. c. 1857. 

There is obvious confusion in the Lechler collection (or collections) of 
this species. Mettenius cites only Lechler 2160 from St. Gavan but he 
cites the same number and locality under Cyathea Schanschin. There is a 
sheet of Lechler 2160 at Paris, correctly identified as Cyathea Schanschin 
(=C. Delgadii). Hooker (Second Century of Ferns, t. 99) also cites 
Lechler 2160 but from Tatanara (also in Puno, Peru). In the Mettenius 
Herbarium at Berlin, there is Cyathea microphylla (Lechler 2569) from 
Tatanara, and the same collection at Paris. I have not been able to deter- 

mine if the different combinations of number and locality represent three 
collections, or if there was confusion in the labeling of a single collection. 

In any event, Cyathea microphylla is a very distinctive species and the 
original illustrations and the specimen at Berlin authentically represent 
the name. 

Southern Peru, in thickets and forests at elevations of 2100-2800 m. 

Stem to 1.25 m tall, with a diameter of 1.5-2.5 cm 

ADDITIONAL SPECIMENS. Peru. Cuzco: Prov. Convencion, 73°22’W, 12°37’S, Dudley 
10943 (cH). Puno: Valle fore Sandia, Vargas 11858 (cH); Tatanara, Lechler 

2569 (B,P, photo cu, fragms. F,US 

28. oe caapmrtat Tryon, spec. nov. 
107-108. Map 32. 

quadripinn 
planis abide brunneis et s 
chomatibus; sori sakecutales Ui in venis simplicibus vel ad fur ; indusium 

sphaeropteroideum. Holotype: 73° 37’W, 12°38’S, Prov. Convencién, Dept. Cuzco, 

Peru, Dudley 11326, Na. Isotypes: GH,US,NA. 
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The single collection was made in very dense cloud forest at about 

1800 m, the stem was 2.5 m tall, and the leaves to 4 (or more) m long. 

Group oF CYATHEA FULVA 

KEY TO SPECIES 29-34 

a. Pinnules with few “ no scales ae and abundantly to iy pe long- 

pubescent, or in Brazi — h few long trichomes or bith eral oe 

Colombia south to Bolivia, Brazil, Ilha Trindade. ..............-- 33; CG. Del oy 

a. Pinnules with few or no scales beneath and with few or no long tr ae or with 

several to many scales and then sometimes short-pubescent to sailsiatly long- 

pubescent; petiole scales often brown to dark brown, the scurf of usually persistent 

squamellae and larger scales. .......--.---++seseeeecee eter e test senses 

b. Squamellae of the petiole scurf strongly flattened and appressed, or erect and 

many sire Las —_ America rarely also ciliate-dissected ); continental Lin 

and South Americas ©.) ceil sas ele tinlan ulate os ques oie ouereine « sr 

c. Upper Bae of the ultimate si lee glabrous or with a few large Coie, 

especially toward the apex; base of the petiole lacking reduced ee ae to 

— Venezuela and Colombia. ..........---- +++ ecseeeeeees C. fulva. 

Upper surface of the ultimate segments pubescent, usually some of ra trichomes 

“ben wignie: evn and tortuous; base of the petiole —— se subaphlebiod 

AO wm oe reer ts ees te ei eee ee suprastrigosa. 

d. Segments pubescent above, sels en long-triangular, short-stalked, espe- 

cially on the central pinnae; Jamaica a rap Dominican Republic. .... 30. C. harrisii. 

d. Segments with a few long trichomes above or none, pinnules with parallel — 

ae | to an acute to acuminate see sessile to subsessile or rarely a few shor 

Be Riese aaa relies esha Rend sac G'S Wiehe wasn ellen yisaipie © ee ae ue rfurace 

e. Indument of rachis of trichomes beneath, these (or their ba gee): persistent, very 

rarely also with some scaly scurf; costa lacking large, flat scales beneath, or 

‘mica these usually “eee or eee whitish; Gude ‘with isin pees sales 

argarita. . tene 

This is a eel group of not stahiy distinctive species. Their relation 

among the previous species is to Cyathea pallescens. Cyathea vires is 

rather close to the next group, especially to C. caracasana var. Maxon 

29. — fulva (Mart. & Gal.) Fée 

Fics. 109-113. Map 33. 

Goohte fulva (Mart. & Gal.) Fée, Mém. Fam. Foug. 9: 34. 1 

hila fulva Mart. & Gal. Mém. Acad. Brux. 15: 78, t. 23. 1842, Holotype: eae 
Cordilr seriomtnnd d’Oaxaca, México, Galeotti 6346, pr, photo cu, fragm. ex R,us! 

sotype: 
peg oe Schlechtendai Kze. Bot. ent hoger 288, ex char. Herb. Schlechtendal. A 

specimen in Herb. Kuhn, 8! bears this 

Cyathea aurea Kl. Allg. Gartenzeit. "3A: “105. 1856. Karsten. In Fl. Columb. 2: 

t. 178, Karsten cites this species from Caracas, between Petaquire and Colonia Tovar 

Venezuela. Fragments: Herb. Schlechtendal, p Tenia 7, B! and Karsten 7 ex B,Ny! ai 

entic. 
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Maps 32-37. 32, Cyathea multisegmenta; 33, C. fulva; 34, C. Harrisii; 35, C. furfuracea; 36, C. 

suprastrigosa; 37, C. Delgadii. 
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Cyathea aurea var. squamosa Karst. Linnaea 28: 459. 1857. og ek beg of 

Caracas, between Petaquire nies ae Le hee staal Karsten. Isotype: 

yathea flaccida Mett. Ann . Nat. V, 2: 265. 1864, nom. beg Nova ss 

Prov. Carabobo, Funck & acne “413 was Citi L, photo iis os jal us! 

Cyathea furfuracea Christ, Bull. Herb. Boiss. II, 4: 950. 1904, not Baker, 1874. 

eRe Costa Rica, 1903, Wercklé, Herb. Christ, p! fragm. ex Christ, us! Isotype: 

a onusta Christ, Bull. Herb. Boiss. II, 4: 950. 1904. Holotype: Costa Rica, 

, Herb. Christ, p! 
Cyathea papyracea Christ, Bull. Herb. Boiss. II, 4: 946. 1904. oo be sees 

Rica, Wercklé 52, Herb. Christ, > {Sane feuille). Gas astony, Contril . 203 

Ve 1973, —— that this si should represent the name; the ot wae "acking 

the number, Nephelea mexica 
Cyathea ee mage Bull. Herb. Boiss. II, 5: 260. 1905, nom. nov. for 

Cc ie ene Christ, not Ba 
a Underwoodii Christ, Bull. Herb. Boiss. II, 6: 183. 1906. Syntypes: Navarro, 

oo i 1903, Wercklé, Herb. Christ, p! ny! fragm. ex Christ, ny!; 1901-1905, 

sh ny! us!; 1905, Wercklé, Herb. Christ, P 
Cyathea delicatula Maxon, Contrib. U.S. Nat. Herb. 13: 4. 1909. Holotype: between 

Tactic and Coban, Alta Verapaz, oe — . 1629, us! Isotype: cu! 

Cyathea mollis Rosenst. Fedde, Rep. Spec. 2. 1925, not Copel. 1917. 

Lectotype: La Palma, Costa Rica, Brade & ie 631, ‘Herb. ie Birger, s-pa! Isolecto- 

type: B! spelt ose Palma, Costa Rica, Brade & B 630, Herb. S. Birger, 

— a oparatypes: y! A sheet with the label pra “630 and 631,” us! 

a molliuscula oe. Acta Bot. Bohem. 9: 138. 1930, nom. nov. for Cuties 

male ade not Copel. 

Cyathea fulva usually has whitish to very light brown bullate scales on 
the under surface of the costae and costules. It often grows at lower eleva- 
tions in Central America than other species with a sphaeropteroid in- 
dusium, and it is the only species among them that occurs in Nicaragua 

and Honduras. 
In Costa Rica Cyathea fulva is sometimes close to specimens of C. cara- 

casana var. Maxonii that have only some of the petiole scales partly 

reddish-brown to atropurpureous, the others being brown as in C. fulva. 

These two taxa often grow at different elevations, for example, about 25% 

of the 24 localities for C. fulva are below 2000 a: while over 50% of 18 

localities for var. Maxonii are above that altitu 
Southern Mexico to Panama, Colombia and venice In Mexico and 

Central America in Liquidambar forest, Podocarpus forest and oak forest, 

humid forest to cloud forest, persisting in cleared land, at 800-2600 m, in 

Costa Rica usually below 2000 m. In Venezuela and Colombia in dense 

woods, cloud forests, on steep slopes and sandstone escarpments, 1300- 

4200 m, the highest in Colombia in subparamo forest. Stem up to 10 m tall 

and 25 cm in diameter, leaves to 3 m long. 

ECTED SPECIMENS. México. Hidalgo: near Zacualtipan, Martinez 1 (cH), 26 

ro poi Puebla: between Zacapoaxtla and Xalacapa, Sharp 45960 (cu). Veracruz: 
Poon cae rate (Orizaba), Copeland 15 (cu); 12 km south of Misantla, esi 706 

(Gc uererro: Teotepec, Dist. Galeana, ig m 14274 (cH,Ny). Oaxaca: 35 km 
from . on road to Teoti tlan, Madiso 618 pool Chiapas: Colonie porns 
Municip. Tenejapa, Ton 892 (ny). ‘Guat ae San : between San Rafael Pie 

de la Cuesta and Palo Verde, Williams, Molina & tng 25670 (F). Quezaltenango: 
El Pocito, south of San Martin Chile Voude, on road to Colomba, Standley 85050 (F). 
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Alta Verapaz: Sacomum, Johnson 964 (¥,cH,Us). a8 ls between El Picacho and 
Pi erro de Monos, Steyermark 42791 (¥,cH,us). Honduras. Morazan: Montana del 

(F); i icaragua. 

m e 
redia: Cinchona, upper en valley, Panag! 7584 (cH); Cariblanco, Nisman 

113, 160 (cH). San José: Palma, Maxon 417 (ny); above La oak Gastony & 

ito, in 2259 
iriqui: vicinity E] Boquete, Maxon 5046 (cu,Ny); vicinity of Cerro Punta, Al 

pe (¥,GH,Mo,Ny). Venezuela. Sucre: Cerro Turumuquire, Steyermark 62467 (cu, 
MO,NY,US ,VEN). Distrito Federal: El Junquito, Pittier 13946 (¥,Ny,US,VEN ) 

0: 
. Fal de San Luis 

Steyermark 98914 (cH). Merida: Carbonerro, White & Lancet J ret 237 rit us); 
Cerro El Toro, yy 1876 (ny). agro bicoabaighs Plt Chimanta Massif, Steyer- 
mark & Wurdack 1 pie ni NY,US ia er ro Pari, Cowan & Wurdack 
31390 (GH,NyY,US). . Antioqui 10 wg ea “of Sonsén, Scolnik, Lopez & 
Barkley 19An214 pre yore nder: Pagkes to Toledo, Killip & seer 19962 
(GH,NY Poh Cundinamarca: Tena, Laguna de Pedro Palo, Fernandéz & Mora 1451 
(us). Cauca: El Tambo, Mu nchique, Agredo 431 (¥,us). Tolima: above Anaime, on 
road south of ey ena Barrington 474 (cu). Huila: inter La Resina et Andaluzia, 
Juzepcezuk 6595 (us) 

30. Cyathea Harrisii Maxon 
Fics. 114-115. Map 34. 

Cyathea Harrisii Maxon, No. Amer. Fl. 16: 81. 1909. Holotype: Blue Mountain 
Peak. Jamaica, Underwood 2502, ny. Isotype: Maxon 1371, “=Underwood 2502,” us! 

Cyathea Harrisii is characterized, among the Jamaican species of the 
genus, by its usually long-triangular pinnules that are pubescent on the 
upper surface of the segments. Cyathea suprastrigosa of Costa Rica is its 
closest relative, rather than species of the Greater Antilles. 

Jamaica and Hispaniola. Blue Mountain Peak, Jamaica, in rain forest, 

2100-2200 m; and Sierra de Ocoa, Dominican Republic, in mossy forest 

and wet pinelands, persisting after clearing, 2300-2500 m. Stem to 3.5 m 

tall, leaves to 2 m long. 

ADDITIONAL SPECIMENS. Jamaica. Blue — Peak, St. Thomas, Proctor 4378 
H 

(cH,NY). Dominican Republic. 13 km from Valic Nuevo on road to San José de Ocoa, 

La Vega, Gastony, Jones & Norris 720, 730 (cu, Ny); Sierra de Ocoa, Azua, Ekman 

H11678 (¥,GH,NY). 

31. Cyathea furfuracea Baker 

Fics. 116-118. Map 35. 

ea furfuracea Baker, Syn. Fil. 450. 1874. Lectotype: Portland Gap, 7 

Pes oe Purdie, . fragm. ny! Isolectotype: nM! photo cx. Lectoparatype: Jamaica. 

—— k! fragm. N 
Cyat pain ae Jenm. Jour. Bot. 19 (ns. 10): 275. 1881. Holotype: Portland 

Gap, ends Nock, Herb. Jenm., ny! fragm. us! (A monstrous form). 
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Cyathea ssn Maxon, Contrib. U.S. Nat. Herb. 17: es ie Holotype: near 
Constanza, San mingo, Lehre” 3056, us! Isotypes: F! G 

Cyathea Pee Maxo . Wash. Acad. Sci. 14: 139. "1994. Holotype: Mt. 
— Puerto Rico, Britton, Sion 2 Hess 3090, us! Isotype: F! Paratypes: Monte 
de la Prenda, Oriente, Cuba, peeers 5211, us; Pinal de Santa Ana, Oriente, Cuba, 
Eggers 5031, us; Pa radit, Barahona, Domiiite can Republic, Abbott 1590, us; Maricao, 

e 
5211, cu! fragm. ex x,Ny! (Trinidad: Fendler 80, and Britton, Hazen & fDi 
1351 are eae att as paratypes; they are Cyathea tenera). 

There is considerable variation in the indument on the under surface of 
the pinnules in Cyathea furfuracea. While this shows some correlation 
with geography, it is not sufficiently strong to suggest the recognition of 

varieties. Specimens from Cuba often have numerous long trichomes 
beneath and some have few scales. Jamaica specimens usually have sev- 
eral to numerous trichomes and many scales, while in those of Hispaniola 
there is usually a moderate investment of both trichomes and scales. The 
few collections from Puerto Rico include most of this range of variation. 

Most of the collections cited by Maxon as Cyathea Brittoniana are the 
relatively pubescent and slightly scaly variation of C. furfuracea. They 
could be interpreted as intermediates with Cyathea tenera, which also 
has variations approaching C. furfuracea. However, considering the gap 
between the range of the two taxa, from Puerto Rico to Montserrate, it 
seems best to interpret this variation as local infraspecific variation within 
two closely related species. 

Maxon’s Cyathea Brittoniana is a source of confusion because he in- 
cluded in it Trinidad collections of Cyathea tenera, while including in C. 

tenera Greater Antillean collections which are C. furfuracea. 
uba, Jamaica, Hispaniola and Puerto Rico. On steep slopes of montane 

forest, in wet ravines, Podocarpus cloud forest and elfin woodland, rarely 

300 to 900-2200 m. Stem to 8 m tall, and 25 cm in diameter, leaves to 3 m 
long. 

SELECTED SPECIMENS. Cuba. Santa Clara: Buenos Aires, Trinidad Hills, Jack 7273 
(¥,CH,NY) ien Bayamesa, Sierra stra, Ekman 7070 (ny); Gran Piedra, 
M 70 (¥,CH,NY); Pico Turquino, Leon 1115 x), Ekm 0 
Jamaica. Mt. Horeb trail, St. Andrew, Crosby, Hespenheide & Anderson 308 (F,cH, 
MO,NY); Morce’s Gap, St. Andrew, Maxon & re 660 (¥F,cH apie Sugar Loaf Peak, 
Portland, Proctor 4360 (mo); Hardwar Gap, Portland, Tryon & Tryon 6982, 6983 
bel Corn Puss Gap, St. Thomas, Proctor 3996 on MO,us); Blue Mountain Peak, St. 

omas, Maxon & Killip 1146 (¥,cH,Ny). Haiti. Vicinity of Furcy, Leonard 4670, 
5355 (cu,Ny); Morne Haut Piton, vicinity of Bassin — Leonard & Leonard eo 
(GH,Mo, ny); Morn igh as les Massif de la Selle, Ekman H3217 (ny). Dominic 
Republic. Vicinity of Paradis, Barahona, Bae ue i La —.. be Ve ia 
Gastony & Norris 173, 197, — (GH); umbre, Santo Domin go, Ekman H11496 
(ny); Moncién, eis: as de Cenobi, ‘Bases yon Poi H12865 (¥F pag geri de 
Neiba, — Haitian sneha Gastony, Jones & Norris 431 (Gu,Ny), 469 (cH). Puerto 
Rico. Monte del Estado, Maricao Forest, Little 21702 (cH); Cerro de La Punta, km 
18.5, nie 143, Conant 596, 603, 685 (GH). 
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Fics. 109-118. 109-113, Cyathea fulva: 109, Apical portion of stem, Venezuela, Steyermark & 

X 14; 118, Portion of fertile pinnule, Jamaica, Maxon & Killip 660 (cx), X 2. 

x 
can Republic, Ekman 
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32. Cyathea suprastrigosa (Christ) Maxon 
Fics. 119-120. Map 36. 

Cyathea suprastrigosa (Christ) Maxon, No. Amer. FI. 16: 9. 
Hemitelia suprastrigosa Christ, Pittier, Prim. FI. Cosa: es a. ee 2nd Mém.): 

44. 1901. Holotype: foréts de T’Achiote, Volcan de ir Costa sor 2000 poe 
i be fragm. ex Christ, ny! Isotypes: Herb. Bonap. P Em cH,us! fragm. y! 

Cyathea conspicua Christ, Bull. Herb. Boiss. Ae 6: . 1906. Holotype: fae 
Turrialba, Costa Rica, 1905, Wercklé, r! Isotype: 

Cyathea suprastrigosa is usually characterized, in addition to the char- 
acters mentioned in the key, by a strongly outward and downward bent 
petiole base and by auriculate basal inferior segments, especially on the 
larger pinnules. The distinctive delicate trichomes on the upper surface of 
the segments may be lacking in older leaves. 

Costa Rica. Montane forest, cloud forest and subparamo woodland, on 
slopes or in poorly drained sites, 2000 to usually 2400-2800 to 3000 m. 
Stem to 5 m tall and 10 cm in diameter, leaves to 1 m long. 

ELECTED SPECIMENS. Costa Rica. Alajuela: Volc4n Pods, Nisman 100, 102 (cH), 

5964 (cu); 3 km from El Em mpalme, towar ‘o de la Muerte, Gastony & Gastony 
747, 748 (cH). Cartago: vicinity oe ‘i tae tg 5 Shey 9 cae Highway, Holm & Iltis 
33, 601 (a,F,Mo), 605 (a,Mo); 10 miles southeast of El Empalme, Wilbur & Stone 

9972 (cH). 

33. Cyathea Delgadii Sternb. 
Fics. 121-123. Map 37. 

Cyathea Delgadii Sternb. Flor. der Vorwelt 1: 47, t. B. 1820 (also Flor. Monde P: 
4: 51, t B; 1826). oo Gancho do Generale Delgado in via ad Caldas o. 

A fra Goyaz, heed Pohl, prc, fragm. ex PRC,C agm. ex L,us! is probably from the 
same collect 

Cyathea vei ong Denkschr. Bot. Ges. Regensberg 2: 146. 1822. (Icon. PI. 
Crypt. Bras. hi 52). Holotype: uncertain without an examination of se original 
materials. Minas Gera, Pohl st , W, photo and fragm. pm! may be authen 

Cyathea ciseiaa e. Linnaea 9: 101. 1834 Lees Fomenyss, rey ee 
(Diar. 1101), xz, ala Jestyaee Poeppig 218, 
Cyathea hirtula ccc Icon. Pl. Crypt. Bras. 76, t. = ‘1834 . Hol oie gies 

without an examination of the original materials sag Serra , Bahia 
Brazil Max. Neuwied, sr a ok and fragm. BM! is authent 
—— schanschin — Icon. Pl. Cane Bras. 77, t. 34 1834. Hol otype: Uncertain 

without an examination of the original materials, Sao Paulo, — Martius, pM! 
photo rsa and Cur ibiba, Sao Paulo, Brazil, Martius, mM, photo BM are probably 
authen 
Cyathea d neg sing Goldm. Nova Acta Acad. Caesar. Leopold.-Carol. 19, Suppl. 1: 

466. 1843, 
Cyathea prensa Fée, Crypt. Vasc. Brésil 1: 183, t. 62, f. 2. 1869. pebtye 

Rio de fb rwene copay Glaziou 2284, Herb. Fée-Herb. Cosson, P! photo cu, fragm. e 
Fée, N 
Cyathea I Posi Bons Crypt. Vasc. Brésil 1: 179, t. 66, f. 2. 1869. Lectotype: Rio de 

Janeiro, Brazil, Glaziou 2286. va a Cosson, PI photo cu, fragm. ex Fée, ny! 
Pad P20 atype: Brazil, rete P! 

lene dan Fée, yea hate Brésil. 1: 180, t. 53, f. 2. Sieg Holotype: 
~~ [ fe, Brazil, Glaziou 2983, Herb. Fée-Herb. Cosson P! photo 

hea pilosa Baker, Syn. Fil. 19. Mev Holotype: Andes of east ee ( Tarapoto ), 
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Fics. 119-128. 119-120, Cyathea suprastrigosa, Costa Rica, Gastony & Gastony 747 (cx}: 119, 

Pinnules, X %4; 120, Portion of fertile pinnule, X 2. 121-123, C. Delgadii: 121, Pinnules, Brazil, 

, Pinnul 
le, source as in 124, X 2; 126, Pubescent 

is, Grenada, Proctor 16995 (a), enlarged. 127-128, C. dissoluta, Jamaica, Proctor 5819 (mo): 

127, Pinnules, x %4; 128, Portion of fertile pinnule, X 2. 
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Spruce 4729. x. Isotypes: cu! p! photo cu, fragm. (probably ex p) Fl fragm. ex 
Rosenst. us! fragm. ex BM,us! 

Cyathea Copelandii Kuhn & Luerrsen, Abhandl. Naturw. Ver. Bremen 7: 278. 1882. 
Holotype: Trinidad (Iha da Trindade, Brazil), Ralph Copeland, fragm. Herb. 
Luerssen, Pp! photo cu. 

Cyathea hypotricha Christ, Bull. Herb. Boiss. Il, 4: 947. 1904. Holotype: Costa 
Rica, Wercklé, Herb. Christ, p! fragm. ny! 

Cyathea . Fedde, Rept. : 
Apertada-hora, Goyaz, Brazil, Luetzelburg 12841, m, photo Bo. 

Cyathea trindadensis Brade, Archiv. Instit, Biol. Veo. Rio: Janeiro 3: 1 tT. £1. 
1936. Holotype: Ilha de Trindade, Brazil, Campos Porto 579, re. Isotype: ¥! 

Brazilian specimens have considerable variation in the lamina indument 
but there is relatively little variation in other parts of the range. In Brazil 
the sterile leaves, especially, may have few trichomes on the under surface 
and there are also sometimes some scales beneath. This latter variation, for 
example, in Tryon & Tryon 6659 and in Sehnem 4213, is a very close 
match to the material from Ihla Trindade, previously considered to be an 
endemic species. 

While the characters employed in the key are all variable, they form a 
combination that serves to distinguish the species. In addition, the pinna- 
rachis is usually pubescent, a character otherwise usually seen only in 
Cyathea tenera. 

Costa Rica and Panama, around the Amazon Basin in British Guiana to 
Colombia, south to Bolivia, to southeast Brazil and northeastward to Ceara, 
Brazil. In primary forest, cloud forest, persisting in partially cleared forest, 
(in central Brazil) in gallery forest, along streams, usually 500-1200 m, 
sometimes lower to 100 m, or in Costa Rica and Colombia to 2000 m, and 
in Peru to 2700 m. Stem to 10 m tall, and 15 cm in diameter, leaves to 3 m 
long. 

SELECTED SPECIMENS. Costa Rica. Alajuela: Carrizal toward Cariblanco, Gastony & 
Gastony 790, 794 (cH); La Marina, Nisman 78 ( 
San Ramén, Stone 2752 (cu,us). Heredia: Cariblanco, Nisman 110)" 115: (cu). 

e 

le 
Sdéname, Garcia-Barriga 17581 (ny). Vichada: Northwest of San Jose de Ocune, 

(cH). Meta: n e a, Smith & Idrobo 
N 

: F : , Soukup 5223 (cu). Hudnuco: 
Tingo Maria, Tryon & Tryon 5219 (¥,cH). Cuzco: Cordillera Vilcabamba, Dudley 
10058, 10268, 11258 (cu). Puno: Lechler 2160 (2). Bolivia. Santa Cruz: Buena 
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Vista, Prov. Sara, Steinbach 5310 a GH,MO,NY). La Paz: Polo-Polo bei Coroico, X, 
XI, 1912, Buchtien (¥,GH,Mo,Ny); Apolo, Williams 1333 (us). Argentina. Corrientes: 

Estancia El Plata, Dept. Ituzaingo, sve 6278 (a,us). Paraguay. Tobatis, Hassler 

4004 (cu,Ny); Sierra de arama Hassler 10442 (Mo,ny,us); Carapegua, Rojas 

86 km north of Xa say Irwin, ae Aas re Santos 16305 (cH,Ny). Goias: 

Riberon Grande, seen ¢ Jatai, Macedo 2161, 2173 (us). Distrito Federal: Parque 

Estidhy cipal do G: , 25 km south of Brasilia, Irwin, Souza & Santos 10138 (Ny). 

nas Gerais aro a Sehnem 421 > ta, Macedo 2825 (us); i Mexia 4582 

ypepao ruiz Rio de Janeiro: Monte Serrat, 8 Itatiaya, Smith 1593 (F,GH,NY); 

Riberao Campo Belo, Mt. Itatiaya, Tryon & Tryon couage 6659, 6, 6671 (cH). 

Guanabara: Foresta de Tijuca, Tonuecigr ci 62 (ce Np aulo: Morro das Pedras, 

ee: hie 8220 (cH. ,NY)3; e Alegre do Sul, igo ase 1792 ype’ 27 km 

northwest of Moji-Mirim, Eiten, eer & Sota see = y,us). Parana: Porto de 

ge "Dusen bone ~ Mo aide 11781 (¥,cH,MOo); Valhinas, Dusén 10760 (¥,cH,Mo, 

u, Haerchen (Ros. a Austrobras. 50a) (¥,Mo). Ilha 

woe ran "Tri inidad).. "Pico Desejado, Mello Filho 961 (Segadas-Viana 2058) 

(us); “Discovery,” 13 Sept. 1901 (us). 

34. Cyathea tenera ( Hook.) Moore 

Fics. 124-126. Map 38. 

yh inal: tenera ( Hook.) Moore, Ind. Fil. 274. 1 

ophila tenera Hook. Sp. Fil. 1: 49. 1844. iaotype: St. Vincent, Caley, x! fragm. 

ex K, = Isotype: BM! photo cu, hee ex BM 

Cyathea tenera is close to both C. Sa and to C. Delgadii. It is 

sapere: as a species especially on the basis of its geography and the 

ack of a clinal relationship of intermediates. A few collections of C. 

pase have large, brown, flattish scales beneath and some have bullate 

scales on the costules beneath. 

Cyathea tenera appears to represent the initial element in a migration 

accompanied by evolution from C. Delgadii in South America. The migra- 

tion evidently continued to the Greater Antilles with the further speciation 

which resulted in C. furfuracea. 

Lesser Antilles, Montserrat to Grenada, Trinidad and Isla Margarita. 

In rain forest and montane woods and in thickets, 400-1000 m. Stem to 9m 

tall, leaves to 3 m long, usually less. 

SELECTED SPECIMENS. Montserrat. Howard 11906 (cx). Guadeloupe. 1840, L’Her- 

minier 62 (GH); Proto? 20134 (a). Dominica. oe & Hodge e 1973 (cH,ny); Lloyd 

0. 170, 391 (Ny). Martinique. Sieber E. 37: S Pro 781 

St. Vincent. Eggers 6859 (¥,cH), 6868 (F); Morton 5492 (ny), 6213 (cH). 

Grenada. How 638 (GH); 1904, Bro y (F,GH) r 80 
r 

(cH,No,Ny); Broadway 5514 (¥,cH,Mo), 7408 (F,Mo), 9968 (cH,NY). Venezuela. 

Isla Margarita: Johnston 143 (¥,GH,NY,US 

Group oF CYATHEA CARACASANA 

KEY TO SPECIES 3 

a. Jam : pinnules with a few 2 several long trichomes and a few brown sro 

scales eae sometimes also a few brown flattish scales on the costa, indusium 

over-mature istent. dion 

a. South America, Costa Rica: pinnules usuall with different iedumneat rises or 

none; Cuba, and Hispaniola: (var. caracas ana) veaiaggy te — _ whitish 

pubescent beneath, and indusium delicate, pecs Ae ae caracasana. 
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This group shows its closest relationship with Cyathea fulva. The com- 
plex and variable C. caracasana is the most common species of the Andes. 
Cyathea dissoluta is a rare and questionable endemic of Jamaica. While 
technically close to C. caracasana, it does not seem to fall within the varia- 
tion of that species. 

35. Cyathea dissoluta Jenm. 
Fics. 127-128. Map 39. 

Cyathea Hi Jenm. Jour. Bot. 19 (n.s. 10): 52. 1881. Holotype: woods near the 
Cinchona Plantation, Jamaica, 5000 ft., Jenman 1, x! Isotypes: Herb. Jenm. ny! fragm. 
and photo ex ny. ghar 

Cyathea dissoluta is a rare, variable species of Jamaica. It is quite pos- 
sibly a hybrid, or a series of hybrids, but field study is required to provide 
a basis for a better evaluation of its status. 

Jamaica. Montane rain forest, ca. 1200 m. 

ADDITIONAL SPECIMENS. Jamaica. Jenman (ny); ce agg hes (F,ny); Hart (P); 
Morce’s Gap, St. Andrew, Sherring 6 (us); near Cinchona, St. Andrew, Harris 7731 
(us); above Murdock’s Gap, Portia Proctor 5819 (mo); nae Gap, St. Thomas, 
Sabonabiére (cu). 

36. Cyathea caracasana ( KI.) Domin 

Cyathea caracasana is a complex and highly variable species. The 
principal variation is in the squamellae of the petiole scurf, which may be 
crested, strongly dissected or entire, in the length of the pinnule stalk, the 
shape of the pinnules, the abundance and kinds of trichomes and scales on 
the segments, costae and pinna-rachises beneath, and in the texture and 

corresponding persistence of the segments of the indusium. Considerable 
study has not resulted in the morphological-geographical correlations and 
group distinctions to be expected of either species or geographic varieties. 
However, groups can be formed that may have evolutionary validity and 
I have chosen to recognize them in a formal classification. 

Greater Antilles, Costa Rica, Venezuela to Colombia and south to 
Bolivia. 

KEY TO VARIETIES OF CYATHEA CARACASANA. 

a. Ultimate segments glabrous, or with 1 to few large trichomes or rarely pubescent 
b. 

Pinnules sessile to short-stalked or rarely long-stalked and the pinnule =_— 
bape PURE 
c. Ultimate segments grnay A trichomes beneath, or long-pubescent, or rarely aoe: 
— indusium firm to thin, when over-mature, the segments persistent, at 
leas Sh ED A ee ee ee oa 
d. Pinnules usually tapering to the apex from beyond the middle, to very narrowly 
— oe sessile . short-stalked; indument beneath usually rather abun- 
dant, of various kin trichomes end scales; —, gga Colo mbia to 
Mae r. boliviensis. 

Pinnules, especially toward the base of the central and Peet innae, broadly 
long-triangular or nearly so, short-stalked to rarely ee indument wee 
neath sparse or absent; Venezuela, Colombia and Ecuador. .. 3 ensis. 

c. Ultimate segments Diet-whitiah pubescent beneath; indusium pHivibagg more or 



REVISION OF CYATHEA 77 

less evanescent and often persisting, if at all, as an irregular basal disk or parts 
ome dull beneath); Cuba, ra Hispaniola, — — sbi -_ 

b. a especially basal nig of the central and basal pinnae, apa eg poo 
ment beneath sparse or absent; very narrowly long-tri eae to tapering to the apex 
from beyond the middle; Colombia and adjacent Venezuela spre — OF iae 

himborazensis. 
segments short-pubescent above, at least at the mang, sometimes 

pasties so, usually short-pubescent beneath; Costa Rica. ...... r. Maxonii. 

36a. Cyathea caracasana var. boliviensis (Rosenst. ) Tryon, comb. nov. 
Fics. 129-130. Map 40. 

Cyathea mexicana var. boliviensis Rosenst. Fedde, Rep. Spec. Nov. 25:56. 1928. 
Holotype Hacienda finsato supra Tipuani, Bolivia,  helien 5140. Isotypes: F! cul 

Sethe grenadensis Trevis. Atti Instit. Venat. II, 2: 164. 1851, nom. nud. Linden 
1022 is cited. 

Cyathea 1, Epim. Bot. 30. 1852. ge a Nova Granada, Prov. 
ee to (Cao, Linden 1022. Isotypes: fragm. Herb. Mett. B! fragm. ex BM, 

BR photo aged 
Cyathea boc wk Lew 28: 458. 1856. Holotype: none cited, but prob- 

ably: Monte lil i Meriden 1000 m, cited in Fl. Columb. 2: 171, t. 190. re ge 
Paramo de Boco ‘ania ry Mérida emery. Karsten, fragm. He tb. M ‘gt 

Cyathea ‘onde ts t. Fl. Columb. 1: sit t. 74. 1860. Holotype: Andes of senaly 

(Colombia), 2700 m, Karsten. Isotype: Karsten 196, s! (Lindig 196 is indicated by 

Pl). 
yathea Mettenii Karst. Fl. Columb. 1: 113, t. 56. 1860. sara Andes of Bogota, 

(Colombia), 2700 m, pao Isotype: Bogota, 9000 ft., Karsten, s! 

squamipes Karst. Fl. Columb. 1: ” 199, t. - 1861. Holotype: Mérida, 
M! 

851, nud. 
Holotype: Guadelupe, Bogoté, A cami 2900 m, Karsten. ee Coin, 

Karsten, s! is venient to 
a ier lepidopoda C. Che. pel Fil. 193. 1905, nom. superfl. An intended nom. nov. 

for thea squamipes Sod.” not Karst, but Sodiro uses C. squamipes Karst, with 

SS to the Fl. Columb. 
Cyathea Herzogii Rosenst. Meded. Rijks. Herb. Leiden 19: 7. 1913. Holotype: 

Yungas de San Mateo, Bolivia, Herzog 1990, i | cu. Isotypes: s! us! 

Cyathea —— Alston, Jour. Wash. A\ cad. Sci. 48: 231. 1958. poaage : be- 

Ewan 16153, 3m. ledlyon © 

This is the most common and widely distributed of the varieties. In its 

variation it tends toward other sympatric varieties, especially var. meri- 

densis and var. chimborazensis. In Bolivia there is a variation with the 

segments slightly pubescent above (Cardenas 3059) or strongly so, 

(Herzog 1990) that is similar in this character to var. Maxonii of Costa 

Rica. 
Venezuela and Colombia, south to Bolivia. Montane forest, cloud forest, 

subparamo forest and Chusquea thickets, persisting after clearing, 1000 to 

usually 2200-3000 to 4200 m. Stem to 15 m tall, leaves to 3 m long. 

s. Venezuela. a cerca La Puerta, Vareschi 7492 (vEN). 

Mérida, (venezuela), 2000 m, Karst 

Chuchilla. hae — fed josie on road to La Azulita, Tryon & ions 5773 ee) 

Tachira: sou e de la elegans Steyermark, Dunsterville & D: 

ville 100748 yeas jg ar "hoee de La Negra, Steyermark & Rabe 96956. pen’ 
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Colombia. Magdalena: sss de Perija, 23 es of oe Grant 10948 (cH,us); 
Sierra Nevada de Santa Marta, Smith 1 (F,GH,MO,N Norte de aoe 
Pesegbies to Toledo, Killip & * smith 19835, 19857, 19861 (cH, Ny,us). Ant 

cons Ron 1251 (us); 8 km west of Valdivia, Madison 804 (cH). candi: 
a de antos, ag : Smith 15088 (cH). Cundinamarca: Péramo San Miguel, 

Gece 7 pp illo 279 (cu,Ny); Fusugasuga, Cuatrecasas 8035 (F,us), 8037 
(¥,cH,us). Valle: co Moler, Rio Dagua, Cuatrecasas 15095 (¥,cH,us); Los 

Maps 38-45. 38, Cyathea tenera; 39, C. dissoluta; 40-44, C. caracasana; 40, var. boliviensis; Al 

var meridensis; 42, var. caracasana; 43, var. chimborazensis; 44, var. Maxonii; 45, C. Lechleri 
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pisreote gee — del Buey, Cuatrecasas 17886, vipen ” us). Tolima: above Anaime, 
on road so is cn ca, Barrington 477 (cH). C : Cerro Munchique, Tryon & 
phi 6009 re H,NY ) . Huila: Rio Villa lobos, Motatty-o of Rio Suazita, Schultes & Villa- 
eal 5185 (GH,MO. avy. us); Putumayo: Valle de Sibundoy, Cuatrecasas 11675 (¥,us). 
Natitio: Volosn de Chiles, Ewan es Sees G3) Bouados: Carchi: Rio Chingual 
drainage, Ewan 16307 (cu,us). Pichincha: confluence Rio Tandapi and Rio Pilatén, 

Aloag to Santo se Sparre 14049 ice Loja: 45 km north of Loja on road to 
Cuenca, Madison Zc opm km ve road 3 vo ogee — 
16310, 16312, 76313 6488 (cu). Peru. Amazonas: entre Ingenio y Pomacocha, 

Lopez, Sagdstegui & Pati 4312 (cH). ce Ceritsh: se & Tryon 5396 

Lidia NY). Loreto: Divisoria, Prov. Cornel Portillo, Ferreyra 1074 (cu), 1696 (us 

. Junin: Oxapampa, — 2335 (¥F,cH). Cuz achu Picchu, IItis, Iltis ri 

Usent 1025, (GH,us). 4 —— A rs del Oro, ae “el Alto brane ch erre pte 

16684 (cH). Bolivia. hone az: Yungas, Bang 562 (GH,Mo,Ny); Sailapata, Prov. Ayo- 

paya, Cardenas 3059 pn us). Con abamba: Prov. Chapare, Freee 0046. (F,cH, 

MO,US), 9425 (F,GH,MO,NY,US), 9449 (F,GH,MO,NY). 

36b. Cyathea caracasana var. meridensis ( Karst.) Tryon, comb. nov. 
Fics. 131-132. Mar 41. 

Cyathea meridensis Karst. - berg 2: 161, t. 184. 1869, ex char. Holotype: 

Mérida, ( Venezuela), 2000 m 
Alsophila petiolulata Mett. A 1864, nom. nud. The epithet is 

credited to parison: (=Cyathea petiolate ee », abou Lindig 285, cited, cx! 

athea caracasana var. meridensis 

athea Aaeeoke a Sod. Sert. Fl. E : 7. 1908. Holotype: Silv. subandin. occ. 

Pi pe aasiai Sodiro. Isotypes: 3/1901, pet a p! photo cx,us! 

This variety is rather uniform in its pinnule shape and indument, al- 

though it does grade into var. boliviensis in these characters. Some speci- 

mens approach other varieties, for example, Barrington 455 has a few 

of the long-stalked pinnules characteristic of var. chimborazensis, and 

Cuatrecasas 6710, Killip & Smith 17821 are pubescent on the upper sur- 

face of the segments as in var. Maxonii. 

Venezuela, Colombia and Ecuador. In wet forests and woodlands, cloud 

forest and thickets, 1800 to usually 2400-2800 to 3400 m. Stem 8 m tall. 

SPECIMENS. Venezuela. pies illo: between Bocond and Guaramacal, 
ine 

Cundinamarca: San Miguel, 6710 2 

Barrington 455 (cH). Valle: La Cumbre, Killip 11404 (cu,Ny,us). Tolima: above 

a ge Quindio Trail, Killip & Hazen 9496 (cu,Ny). Narifo: La Granja 

Bot; li ‘on 506 (cH). Ecuador. Loja: 5 ace north of San Lucas, 

Wi joa sso (Ny,uS 

36c. Cyathea sana va sana 

Fics. 133-134. ed 42. 

Cyathea caracasana (K1.) Domin, Pterid. 262. 1929 

Alsophila caracasana so Linnae _ ses 1844. Holotype: oo, Magog 

Moritz 117. Isotypes: cx! Pp! (Do erid. Dominica, t. 10, se 

figures Moritz Ais Prd 394 gee is pees identical and ileg shee a oo 

bearing both numbe: 
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Fics. 129-138. Cyathea caracasana. 129-130, var. boliviensis: 129, Pinnules, Colombia, Ewan 

(cH), X %; 137, Portion of fertile pinnule, Costa Rica, Scamman 5885 (cH), X 2; 138, Petiole 
scale, Costa Rica, Nisman 108 (cH), X 4. 
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oie ome Sod. Rec. Crypt. Vasc. Prov. Quit. 18. 1883. Syntypes: Ecuador, 
Volcan Atacazo: Canz: aor, Bolofia, Sodiro. Lectotype: Hacienda Bolona, 1550 m. 
1882, Sodiee! p! photo 
Cyathea fulva Sod. Ree Crypt. Vasc. oe Quit. 13. 1883, not Sgr & Gal.) Fée, 

1857. Lectotype: Tambo-loma, Prov. Riobamba, Ecuador, 10/18 Sodiro, rp! photo 
GH. Isolectotypes: fra re ex B,NY! , fragm. pga! e petiole of Crd collection agrees 
with the description. An excluded element, under the same label, is Cyathea palles- 
pant 

mitelia Sherringii Jenm. Jour. Bot. = (n.s. 15): 266. 1886. Holotype: Rose Hill, 
Picci, 11/1886, ecti x! Isotypes: us! and a series of sheets ny! mostly without 

ker, Ann. Bot. 5: 8. 1891 says Mesky ie e plant seen.” 
Cyathea ocanensis Beker: Ann. Bot. 5: 184. 1891. Holotype: Ocafia, Colombia, 

Kalbreyer 608, x. Dept. Santander, Nuga, ne 608, 8! is evidently an isotype. 
Cyathea crenata (Sod.) Christ, Farnkr. 323. 1 
a pete Chr. Ind. Fil. 195. 1905, nom. nov. for Cyathea fulva Sod., not 

( Mart. a al.) F 
Cute prota Maxon, Jour. Wash. Acad. Sci. 12: 438. 1922. Holotype: Palma 

Mocha Peak, Sierra M: aestra, Oriente, rere loses ot bs re ny! 
Alsophila ‘caracasana var. petiolularis n, ech Soc 

(Pterid. Dominica): 95. 1929, ex wae. pila mom vial earag Deochal on 
Tovar, Pittier 10011; Caracas, hell. 

Cyathea subindusiata Domin, Mem. Roy. Czech Soc. Sci. n.s. 2 (Pterid. Dominica) : 
ag: t. 9, f. 2. 1929. Holot pr Pb (Venezuela), Buschel. Venezuela, 
1855, Buschel, ‘pe! photo cH, is probably a 

Cyathea Sherringii (Jenm.) Domin, Pterid. mi 1929, 
Cyathea caracasana var. petiolularis (Domin) Domin, Acta Bot. Bohem. 9: 103. 

Trichipteris caracasana ( KI.) Tryon, Contrib. Gray Herb. 200: 45. 1970. 

The disjunct distribution of var. caracasana has probably been a major 
reason for its extensive synonomy. However, the characters of indument 

and indusium, mentioned in the key, are quite uniform throughout its 

range. The continental-Greater Antilles distribution is similar to that of 
Cyathea andina and C. gracilis. 

Cuba, Jamaica and Hispaniola, Venezuela, Colombia and Ecuador. 

Montane rain forest, 1200-2000 m. Stem to 8 m tall 

SELECTED reba Cuba. seed as Rio Yara and Rio ibogronayier Sierra 
Maestra, Ekman 14362 (us). J Port Royal a Jenman (ny); Hardwar 
Gap, Portland, Proctor oe re ey 99847 (cH). Dom n Republic. Above Gros 
pee hay Sierra de los Comisarios, Prov. Barahona, py "6769 (us). Venezuela. 
Distrito Federal: near Avila, Delgado 3 (cu,us). Aragua: iNesapan Tovar, Fendler 56 

(cH,Mo). Mérida: orca iebing of tire be go 56432 (¥F,cH,MO,Ny). Colombia. 
posapscmneh di ca: Teque Meta: Macizo Renjifo, Cordillera La 

Macarena, Idrobo & earns gorse my ache: Chimborazo: Chimborazo, Sodiro 

(Ny). 

36d. Cyathea caracasana var. chimborazensis ( Hook.) Tryon, comb. nov. 
43. 

Alsophila chimborazensis Hook. Syn. Fil. 37. 1866. Holotype: Chimborazo, Ecuador, 

, Spruce 5743, x. Isotype: P! fragm. e ! 

Cyathea chimboraxensis (Hook. ) Hieron. Hedwigia 45: 230. 1906. 

The characteristic long-stalked pinnules of var. chimborazensis rarely 

occur in var. boliviensis also, to the south of their area of sympatry. Th 

EP 
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pinnule indument is variable: for example, Little 8906 has rather nu- 
merous trichomes beneath, Cuatrecasas 8674 has bullate and flat scales 

beneath, and Bristol 384 is slightly pubescent on the upper surface of the 

segments. 

Colombia and adjacent Venezuela, Ecuador. Wet montane forest, per- 

sisting in clearings, 1000 to usually 1600-2300 to 3000 m. Stem to 8 m tall, 

leaves to 3 m long 

SELECTED SPECIMENS. Venezuela. Zulia: Sierra de Perija, southwest of sees 
and a i eg Dunsterville & NEE 105693 (cH). Colombia. Choc 
5°55! 76°10 Madison 821 seme Norte de hone Vicinity of To hdo, 
Killip . ‘Smith 20100 (cGH,Ny,us). Santander: east of Las Vegas, ae & Smith 15861 
(yy,us). Valle: La ea Killip 11363, 11364 font Ny,uS); Piedra de Moler, Rio 
Dagua, Cuatrecasas 15191 (¥,us). Cauca: km 19 from Cali to boat Barring- 
ton 498, 502 (cH). Huila: between Gabin ete and Andalucia, pe anaes 8674 (F,usS); 

Fics. 139-146. 139-140. Cyathea Lechleri, Peru. — 4723: 139, Pinnules, (mo), x %4; 140. 

Fendler 50 (cx): 1 innules, X %4; 144, Portion of fertile pinnule, x 2. 145-146, C. Dudley, 

Peru, Dudley po ioe ponies 145, Pinnules, x %4; 146, Portion of fertile pinnule, x 2%. 
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36e. Cyathea caracasana var. Maxonii (Maxon) Tryon, comb. nov. 
Fics. 136-138. Map 44. 

Cyathea Maxonii Maxon, No. Amer. Fl. 16: 82. 1909. Holotype: 5 miles south of 
artago, Costa Rica, Maxon 524, ny. Isotype: us! 
Cyathea membranulosa Christ, Bull. Herb. Bei. II, 7: 271. 1907. Syntypes: San 

Pascon, Costa Rica, 1500 m . Wercklé (Herb. Instit. Nat. Costaric. 17024), Herb. 
Christ, p!; La Palma, Costa. Rica, 1500 m, Wercklé (Herb. Instit. Nat. Costaric. 
17082), Herb. Christ, P! 

The pinnules of var. Maxonii are often long-triangular, although they 
sometimes taper to the apex from about the middle; they are usually 
short-stalked, but rarely sessile. The petiole scale often has dark streaks, 

or areas (Fig. 138), rather than a dark central portion. In some collections 
the scales are mostly dark brown and rather few of them have the typical 
dark central portion. While var. Maxonii is not as well-defined as the other 
varieties, it is the only one that is completely allopatric. 

osta Rica. Montane forest and cloud forest, 915-2800 m, usually above 
2000 m. Stem to 9 m tall and 30 cm in diameter, leaves to 4 m long 

SELECTED SPECIMENS. Costa Rica. Alajuela: 31 km from Carrizal toward Cariblanco, 

e Aan 
Barba, Scamman ¢& Holdridge 7868 (rt : San 20% 22 km north of San isidro 
del General toward Cerro de la Muerte, ony & Gastony hay (cH). aia : 7km 

south of Tapanti, Tryon & Tryon 7022, 7095 (cH); = Chonta, km 55 P: n-American 

Highway, Nisman 105, 107, 108, 177 (cH). Puntarenas: San Vito, McAlpin 2263 (Gu). 

Group oF CYATHEA LECHLERI 
KEY TO SPECIES 37-40 

a. Lamina bipinnate-pinnatifid throughout or tripinnate only at ae =S of central to 

basal pinnae; larger ultimate segments usually ca 10 mm long or more. ........ b. 

b. Pinnules short- stalked, or when long- -stalked the basal se gents ok ‘decuntent on 

fi Hie: pitia-tHCHiss | ee ee eee ie tae ees eee ce 

cs hei aie pron ones — bn ori to an acute to acuminate apex, sessile 

to short-stalked througho a; Venezuela, Peru, Bolivia. 37. C. Lechleri. 

c. Pinnules broadly see ope inag-atatbed, caicaly: a - base of 

central to basal puna usually long-acuminate; Jamaica, Costa Rica, mbia. 
seme 

b. Pinnules oe and the basal segments decurrent onto the pinn nule stall 

which is ongly seggigie lighter color beneath to the dark pinna-rachis; 

Yee alo aii PERU ee ie Bn aie s+ siete oC ebenina. 

a. Lamina tripinnate wee ibugieon: larger ultimate segments small, oe 5 5 mm long; 

yey ae ee ee Pe ee ee eyi 

very natural group of distinctive, mostly Andean species. Cyathea 

eae relates the group to either C. caracasana, or perhaps to C. platy- 

lepis. All of the other species are clearly ee in the pinnule and 

lamina complexity characters mentioned in the 

37. Cyathea Lechleri Mett. 
Fics. 139-140. Map 45. 

Cyathea Lechleri Mett. Fil. Lechl. 2: 32. 1859. Holotype: St. Gavan, (San Gavan, 
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pag Peru, Lechler, uz, destroyed, fragm. probably ex xz: Lechler 2309, Herb. 

Cyathea castanea Baker, Syn. Fil. a 1874. Holotype: Andes of Peru, (Tarapoto), 
Spruce 4723, x. Isotypes: cu! mol P! us! 

athea purpurea Morton, ss Bot. 28: 7. 1951. Holotype: between Agiiita 
and summit of Cerro Duida, Amazonas, Venezuela, Steyermark 58395, F. Isotype: vs! 

The Venezuelan materials of Cyathea Lechleri are somewhat variable. 
The petiole and rachis may be pubescent or with only scattered trichomes, 
and the petiole color varies from atropurpureous to reddish-brown. 

Venezuela, Peru and Bolivia. Montane forest, dense cloud forest and 
bamboo thickets, 1600-2200 m in Venezuela, 800-1500 m in Peru and 
Bolivia. Stem to 9 m tall, leaves to 2.5 m, or 6 m in one collection. 

LECTED SPECIMENS. Venezuela. Aragua: to arayaca from Colonia asic 
White & White 1970-31 (ny). Bolivar: Atjantepa Varese hi 4782 (us,vEN); Chur 
tepui (Muru-tepui), Wurdack 7. (GH,NY itl aanndhig oe iarone-topul). 
Chimanta Massif, Steyermark (F,GH, - as: Cerro de la Neblina, 444 (F, 
Maguire, Wurdack & Maguire 42369, 4237 .. pica: Sipapo (Pardque), Maguire 
& Politi 28557 ( sinebaeY Serrania Pari, Cowan & Wurdack 31365 (cu,Ny,us). 
z anuco: Cerros del Sira, Rio Lulla-Pichis watershed, Dudley 13007, 13213, 
13262 (cH). Bolivia. e Paz: San Carlos, Mapiri region, Buchtien 291 (cH,Ny); San 
José, Mapiri, Cardenas 1009 (cx). 

38. Cyathea gracilis Griseb. 
Fics. 141-142. Map 46. 

Cyathea gracilis Griseb. Fl. Brit. W. Indies 704. 1864. Holotype: Fox Gap, Jamaica, 
Purdie, x! 

Cyathea gracilis, in Jamaica, Costa Rica, and Colombia, expresses the 
relatively strong biogeographic affinity between those countries. In addi- 
tion to the characters mentioned in the key, the species has very long, 
gradually acuminate pinnules (especially the larger ones) and a very 
firm, dull indusium. 

Jamaica, Costa Rica and Colombia. Montane forest and cloud forest, 
600 m in Jamaica, ca 1500 m in Costa Rica, 1700 m in Colombia. 

Stem to 2 m (probably more) tall, leaves to 3 m long. 
SELE ENS. Jamaica. More St. Andrew, Underwood 1536 (Ny); 

Mt. ses Trail, St. Andrew, Crosby, espenheide & Anderson 316 (¥,GH,NY); below 
New Haven Gap, St. Andrew, Maxon ¢ Killip 944 (¥,cH,Ny); east slope of John Crow 
Siscubaien, 2% miles eons of Ecclesdown, Proctor 5711 (mo); Crown Peak, 
John Crow Mountains, Proctor 4583 (mo). Costa Rica. San José: La Palma, Brade & 
Brade, 853 (us); above La Hondura, — & Gastony 772, 773 (cH); Las Nubes, 
Scamman 7004 (cH). Colombia. Antioquia: 8 km west of Valdivia, Madison 803 (cH). 

39. Cyathea ebenina Karst. 
Fics. 143-144. Map 47. 

Cyathea ebenina Karst. Linnaea 28: 461. 1856. psd between Caracas and 
Puerto Cabello, Venezuela, Karsten. Isotype: Caracas, Karsten 

A very distinctive species with long-stalked saaies with the basal 
segments decurrent onto the upper part of the pinnule stalk. 
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Venezuela, Colombia and Peru. Montane forest, 2100-2500 m. Stem to 
3 m tall, leaves to 1.5 m long. 

SELECTED SPECIMENS. Venezuela. Aragu colonia Tovar, Fendler 50 Let Moritz 
393 pre vt Colombia. Valle: La Gambia. Killip 11386 (cH,Ny,us); Gibralter, north 
of Las as, Cuatrecasas — Ce, cng Huila: 25 km eastsoutheast of Baraya, Little 
8905 ra a Peru. Amazo' north of Lake Pomacocha, Prov. Bongara, 
Hotchiion . Wright 6814 ae mig 

40. Cyathea Dudleyi Tryon, spec. nov. 
Fics. 145-146. Map 48 

inferi bulla 
5 mm “ong er i subostales » venis simplic: vba indusium spha einer mn Ho 
typus: 77°33’ Convencion, a Cuzco, Peru, Dudley 10867B, 
GH. tse i same Fistie, See 10738, 10867, c 

Except in its lamina complexity, Cyathea Dudleyi appears close to C. 

Lechleri. It is very similar to C. microphylla in its lamina architecture, but 
that spe has very different petiole scales. The species is named for 
Dr. T. R. Dudley, who has added greatly to our knowledge of Peruvian 
ferns tou his extensive collections, especially those from the Cordillera 

ilcabam 
Sadie Vilcabamba, Peru. Very wet, dense cloud forest, 2600-2700 m. 

Stem 0.6-1.2 m tall, leaves to ca 1 m long. 

PuTATIVE Hysrips 

The following hybrids are proposed with varying degrees of confidence. 
The first two, 41 and 42, are certainly hybrids. Conant (1975) has pre- 
sented a detailed discussion of 41, Cnemidaria horrida x Cyathea arborea, 

including observations of its occurrence with both parents. Cnemidaria 
horrida x Cyathea parvula is rather similar to 41 and Cnemidaria horrida 
is certainly one parent. The Cyathea species involved needs to be con- 

Maps 46—48. 46, Cyathea gracilis; 47, C. ebenina; 48, C. Dudleyi. 
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firmed by field study. The other, less certain, hybrids have each been 
assessed individually. In some, the lamina architecture is suggestive of a 
hybrid, especially those involving a species of Cnemidaria. Others are 
ba collected and are intermediate between common species. In all 
cases, the interpretation as a hybrid seems more probable than that of a 

variation of a species or as an endemic species. 

41. Cnemidaria horrida x Cyathea arborea 
Fic. 147 

mitelia Wilsonii Hook. oe Fil. 30. 1865. — Mansfield near Bath, 
eg 1000 ft., Wilson 731, x! I sotype ea 

Cyathea Wilsonii (Hook. ) Domin, Pterid. 264. 192 

This hybrid will key out to species 1-8, 9-12 or usually 17-19. It may 
be readily distinguished from the species of Cyathea in the Greater 
Antilles, C. andina, C. parvula and C. arborea, by its predominantly ad- 

nate pinnules. The spores are abortive. The relatively well-developed 
indusium varies from about half cyathiform to fully cyathiform. Conant 
(1975) has presented a full discussion of the hybrid status of Hemitelia 
Wilsonii. 

Ferre n rare St Mary, Proctor 18419 (a). H Morne poaed Massif du 
d, Ekman H4835 (ny, oF Poste Marie ee Mass du Nord, Ekman H4846 

(s,us). cp Republic. Laguna, Peninsula de S: 4, Ekman H15014 (cuH,NyY); 
Sanchez, Peninsula de Scan. Ekman H14752 (ieyrt Liak, Abbott 2660 (cH,Ny,uS); 
Miches to Higuey, Seibo, Gastony, Jones & Norris 654 (GH,Ny). Puerto Rico. Sabana 
Road, Luquillo National Forest, Municip. Rio Grande, 5 March, 1970, Kepler (El 
esi Field Station, Puerto Rico Nuclear Center), Conant t 626, 627 ( cH); El Verde, 

GH); Maricao, 371 (fr. R 
Hive ‘804 (fragm. NY); Quebradilles, Hioram 182 (fragm. ex us,Ny); 
Yunque Road, Saauiilo gece Forest, Municip. Rio Grande, 5 March, 1970, oe 
(El Verde Field Station, Puerto Rico Nuclear Center). 

42. Cnemidaria horrida x Cyathea parvula 
Fic. 148 

Alsophila sessilifolia Jenm. Jour. Bot. 20 (n.s. 11): 325. 1882. Lectotype: Mans 
field, near Bath, Jamaica, Wilson 520, x! Isotype: pm! photo cu,Mo! (an exact asatoh 

e lectotype ), fragm. ex BM,us!, ge us, Lectoparatypes: Wilson 513, 3m, Wilson 
Al, po. Isolectoparatype: Wilso n 513, N 

Hemitelia sessilifolia (Jenm.) Jenm. West Ind. Guiana Ferns 44. 1898. 
Cyathea sessilifolia (Jenm.) Domin, Prerid. 263. 1929. 

This hybrid will key to species 1-8, or to species 9-12. The only Greater 
Antillean species in these groups are Cyathea andina and C. parvula. The 
hybrid differs from both of them in its large, entire, acuminate pinnule- 

segments near the apex of the pinnae. The spores are evidently abortive. 
The leaf architecture indicates one parent to be Cnemidaria horrida; the 
other is probably Cyathea parvula, which also occurs in Cuba, Jamaica, 
and Puerto Rico. This hybrid may be distinguished from the previous one, 
Cnemidaria horrida x Cyathea arborea, by its mostly sessile or very short- 
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Fics. 147-154. Hybrids. 147, Cnemidaria horrida Cyathea arborea, pinnules, Dominican Re- 

public, Ekman H15014 (cH), X %4; 148, Cnemidaria horrida X Cyathea parvula, pinnules, Puerto 

tion of low inna, Grenada, S x), X %; 150-151, C ida ilis var. spectabi is 

X Cyathea tenera: 150, Portion of pinna, Trinidad, Broadway & Hombersley (us) 151 

Portion of fertile pinna, Trinidad, Broadway 5719 (mo), X 144; 152, Cyathea arbore Tr 

chi a, p les, Jamaica, Proctor 4000 (mo), X %4; 153, Cyathea arborea x 

sp., pinnules, Cuba, Wright 950 (cH), X 1%; 154, Cyathea diverg var. divergens X Trichipteris 

is, pinnules, Costa Rica, White & Lucansky 1972-067 (cH), X %4. 
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stalked pinnules, the brown rather than white scales on the abaxial surface 
of the pinnules, and its small, rather than well-developed, indusium. 
Except for the small indusium, the Cyathea parent could as well be C. 
furfuracea. 

ADDITIONAL SPECIMENS. Cuba. Rancho peas Pinar del Rio, Jan. 18, 1953, 
Acufia (us). Puerto Rico. Road 143, M unicip. Rio Grande, Conant 612 (cx); El Toro 
Pte A ae 14, 1966, Woodbury (El Verde eld Station, Puerto Rico Nuclear 

43. Cnemidaria grandifolia var. obtusa x Trichipteris aspera 
Fic. 1 

Alsophila Elliottii Baker, Ann. Bot. 6: 96. 1892. Lectotype: St. Catherine’s Peak, 
Pyrenees, Grenada, Sherring, x! ctoparatype: Antoine, Bellevue, Grenada, Elliott, x. 
* Weenies Elliottii (Baker) Maxon, Contrib. U.S. Nat. Herb. 17: 415. 
Cyathea Elliottii ( Baker) Tom hie Bot. Bohem. 9: 113. 1 

This hybrid will key to species 9-12 of Central America and northern 
South America. The leaf architecture suggests a hybrid with a species of 
Cnemidaria, and the small indusium an exindusiate species as the other 
parent. The proposed parents are both relatively common in Grenada. 
Trichipteris aspera is an Antillean species, including Cyathea muricata. 

ADDITIONAL SPECIMEN. Grenada. Herb. Jenman (Ny). 

44. Cnemidaria spectabilis var. spectabilis x Cyathea tenera 
Fics. 150-151 

Pirsig ee ahinrtetetige arco Jour. Wash. Acad. Sci. 25: 528, f. 1. 1935. Holotype: 
0 Road, via Arima, Trinidad, June 12, — i Meamegpee J & cope igeas us! Para- 

ne (all Trinidad), Pee oa ag oad, Broadway 6118, us; Las Lapas Road, 
i ay 7 Hombersley 208 pe eeareti Hee 5913, mo! Hom- 

ey 208, c. 
“Cyathea Hon owe (Maxon) Stolze, Fieldiana: Bot. 37: 81. 1974. 

This hybrid will key to species 9-12, 13-16, or often to 17-19, none of 

them growing in Trinidad. The relatively simple lamina architecture sug- 
gests a species of Cnemidaria, while the relatively well-developed in- 
dusium indicates another parent with a large indusium. Cyathea tenera is 
the only species in Trinidad with a large (sphaeropteroid) indusium. 
None of the material seen is suitable to assess the degree of development of 
the spores. 

Apparently known from three plants: (a) Broadway 6118; (b) Broad- 
way 5913 and Hombersley 208; (c) June 12, 1925, Broadway & Hombers- 
ley, Broadway 5719, and 1925, Hombersley. 

DDITIONAL SPECIMENS. Trinidad. Aripo Road, via Arima, 1925, Hombersley (cu, 
= and also Broadway 5719 (mo), are from the same plant as the type. 

45. Cyathea arborea x Trichipteris armata 

This hybrid has generally been identified as Hemitelia calolepis (see 47), 
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but the type of that name is from Cuba, where Trichipteris armata does 
not grow. It will key to species 1-8 and of these, only Cyathea parvula, 
with a small indusium, is in Jamaica. Most of the sporangia appear to be 
poorly developed and well-developed spores have not been observed. The 
pinna architecture and whitish petiole scales suggest Cyathea arborea as 
one parent, and the long trichomes on the pinna-rachis and pinnules be- 
neath as well as the toothed segments suggest Trichipteris armata as the 
other. The large hemitelioid indusium is consistent with this parentage. 

SPECIMENS SEEN. ange Wilson 681 (Ny); St. SS agro, between House Hill mF 
Cuna Cuna Gap, Maxon 8968 (ny,us); Corn Pus: Gap, Proctor 4001 (mo,us) 
Moody’s Gap, nr teapot 1550 (Ny, sake Bath, 1895, Gilbert (GH,MO,NY). 

46. Cyathea arborea x Trichipteris aspera 
Fic. 152. 

emitelia set Morton & Proctor, Amer. hg Jour. ey ns pg Holotype: Corn 
re Gap, St. T as, Jamaica, Proctor 4000, us. Isotypes 

Cyathea renee (Morton & Proctor) Prikl, ‘Ball Ins fa, a Ser. 5: 21. 1953. 

The collections will key to species 1-8. Among these only Cyathea 

parvula, with an aculeate petiole and usually smaller indusium is in 

Jamaica. This hybrid has a tuberculate petiole and the indusium is at- 
tached about halfway around the receptacle. The material is too mature 
to allow assessment of the spore development. Eight other tree ferns were 
listed by Morton and Proctor as occurring in the same locality as Hemi- 
telia Lewisii. Among these, the brownish scales on the costules and the 
moderately developed indusium suggest the indicated parentage. 

47. Cyathea arborea x Trichipteris sp. 
Fic. 153. 

Hemitelia calolepls Hook. Syn. Fil. 29. 1865. Holotype: Monte Verde, Cuba, Wright 
950, k. Isotypes: F! cx! Mo! us! 

Cyathea calolepis (Hook. ) Domin, Pterid. 263. 1929. 

This hybrid will key to species 1-8 and among them only Cyathea 
parvula occurs in Cuba. The hybrid may be distinguished by its tuber- 
culate petiole and the pinna architecture that is similar to C. arborea. 
Cyathea parvula has an aculeate petiole and different pinna architecture. 
The sporangia are often not well-developed and the spores appear to be 
abortive. The whitish scales of the petiole and whitish bullate scales on 
the under surface of the lamina, as well as the pinna architecture suggest 

C. arborea as one parent. The relatively small indusium, attached from 

about % ta % around the receptacle suggests an exindusiate species as the 
other. However, there is no information on which Trichipteris species 
were growing in the same place as the hybrid. 

ADDITIONAL SPECIMENS. Cuba. Wright 891 (cH,Ny). 
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48. Cyathea divergens var. divergens x Trichipteris stipularis 

Cyathea apie Nisman & Gomez, Amer. Fern Jour. 61: 168, f. 3, 4. 1971. 
eioeell gi La nta, km 55 Interamerican Highway, Prov. pra on Costa Rica, 

F,CH! Paratypes: (all La Chonta, Herb. ez); Gémez 
2542, 2560, 2577; Goldgewicht & Gémez 2675; km 54 Interamerican eee Joa. 

This hybrid will key to species 1-8, and among these only Cyathea 
multiflora grows in Costa Rica. It has sessile to short-stalked basal pinnules 
on the pinnae, rather than long-stalked ones as in the hybrid. These long- 

stalked pinnules suggest C. divergens var. divergens as one parent, and 
the small indusium, minute to about % around the receptacle, indicates 

an exindusiate species as the other. Trichipteris stipularis is a common 
species in the Cordillera de Talamanca and may be the other parent. The 
spores are unusual in lacking perine and many of them have the outer 
layer of the exine peculiarly irregular. 

Cyathea Holdridgeana is possibly a local endemic species of Costa Rica. 
Luis D. Gomez (pers. comm.) informs me that neither of the proposed 
parents were growing in the two localities where he has seen it. However, 
its characters are suggestive of a hybrid and I prefer to treat it as one 
until further field studies indicate that it is an endemic species. 

DDITIONAL SPECIMENS. Costa Rica. 16 km south of El Empalme, White, Norris & 
Soeder 1972-067 (cu). 

49. Cyathea divergens var. Tuerckheimii < Cyathea fulva 

The long-stalked pinnules, especially the basal ones, suggest Cyathea 
divergens var. Tuerckheimii as one parent, and the brown petiole scales 
suggest Cyathea fulva as the other. The petiole scurf is consistent with the 
parentage; it is brown as in C. fulva, although not crested, and there are 

some whitish small scales, as in C. divergens. The indusium is sphaerop- 
teroid, but the sori are too young to assess the development of the 

sporangia or spores. 

SPECIMENS SEEN. México. 20 km antes Huatusco, carretera Puente Nacional a 
Huatusco, Veracruz, Reng fi Posie en 2443 (cH). 

50. Cyathea tenera x Trichipteris sp. 

Hemitelia ego Jenm. West Ind. Guiana Ferns 46. 1898. Trinidad. A specimen 
in TRIN, fragm. BM!, photo BM,cH, is probably the or 

Cyathea trinitensis (Jenm.) Domin, Pterid. 264. 1 

This hybrid will key to species 1-8, or to 17-19, none of which occur in 
Trinidad. The indusium varies from hemitelioid to discoid, which is sug- 
gestive of a hybrid. More adequate material is required. 
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NAMES OF UNCERTAIN IDENTITY AND EXCLUDED NAMES 

arger number of names 
under other revisions, Nephelea (Gastony, 1973), Cnemidaria “(St 1974), Tri- 
chipteris (Barrington, 1974), Alsophila (Conant, as) and petal (Windisch, 

Cyathea aphlebioides Christ, Bull. Herb. Boiss. II, 6: 179. 1906. There are three 
sheets under this name in Hi ae Christ, p! — ith ‘two sceth ig bases and the lower 
ortion of a rachis wi pinnae has bortive (subaphlebioid) pinnae em- 

Laemiong di Christ in the name. The “pith phlaades was substituted for the 
al “decrescens.” Lectotype: Nav m, Wercklé, C. Rica, 1905. Another 

kth Seedy Costa an Wercklé, 1905, is yet igang =~ — third: C. Rica, 
m, (fragm F 

Cyathea arborea var. pusilla "Bosco, sa Giorn. Bot. ci ns. “SS: 141. 1938. 
Paramos de Portrerillos, 3200 m, and Plan de Sapote, 1800-2100 m, Ecuador, Crespi. 

Cyathea seaiieols Sod. Crypt. Vasc. oe 644. 1893. Prov. ” Azuay , Ecuador, 
3000 m, Rimbach 23. Sodiro indicated a clo: Gers saree hone Cyathea inane, which 
suggests that this is a species of Nephelea aa perhap: inc 

yathea caduca Christ, Bull. Herb. Boiss. I, 7: aL 1907, ‘San José, Costa yap. 
ardin de Camiol W. ercklé, 1 1906. The spiny trunk indicates that this name refers to 

el 
Cyathea denudans Kze. Linnaea 18: 349. 1844. Mexico, Leibold, Herb. Roemer, iz, 

destroyed. 
Pres cata gai pani PLGA Vasc. Quit. 515. 1893. Chimborazo, cerca Saltuco 

uador Sodiro. A portion .. a rachis with three pinnae: Saltuco, Prov. 
. "yh872. ey p! is a species of Cyathea. 
ings Eggersii Hieron. Engl. Bot. Jahrb. 34 : 438. 1904. El Recreo, Rio Puntilla, 

v. Manabi, Ecuador, Eegers 15320. re Fl cu! A species of Cyathea but not 
dential from the pinna material see 

Cyathea fulva var. minor Sod. Rec. Crypt. Vasc. Quit. 14. 1883. Holotype: Chim- 
Sasaae cerca de S. Pablo ef Atenas, . de Ri age erty Sodiro 

Cyathea furfuracea Sod. Sert. Fl. Ecuad. 2: 7. 1908, not Baker, 1874. nipe ages 
Ecuador, Sodiro. sa ol Pichinchae C. Chr. Tod Fil. Suppl. 21. 1913, nom. nov 
Cyathea furfuracea Sod., Baker 

Cyathea er Fée, Mém. Fam. Foug. e a 1857. Huatusco, cri Se 
237. A sheet at x! photo Gu, is a mixture of a Cyathea species and Nephe 
Gastony (Contrib. Gray Herb. 203: 147. a excluded the ee pesircare ype as 
inconsistent (ges the description. The Cyathea is either C. fulva or C. divergens var. 
Tuerckheim 
Cyathea hirtula var. oe Karst. Linnaea 28: 462. 1856. Montalban and 

Cuirgua, Venezuela, Kar. 
Cyathea Jurgensen Fen Mex. Pl. 1: 135. 1872. Jurgensen 874, pv! photo cH is 

large pinnae which could be either Cyathea fulva or C. divergens var. Fier haio: 
fragm. ex Ny,us 

Cyathea Mettenii var. caucana — Engl. Bot. Jahrb. 34: 437. 1904. Supra 
Paletara, Cauca, Colombia, Lehmann 2. 

Cyathea patens Houlst. & Moore, Card. M ag. Bot. 3: 330. 1851, nom. nud. Hort 
from Jamaica, the meager description is not sufficient to effect gre ‘publication. 

Cyathea pilosa Sampaio, Bol. Mus coed es i ion GS ose en 
Cyathea puberula Sod. Rec. Crypt. V. ov. Quit. 16. 1883. "Rio Peripe, cerca San 

Miguel de los Veen Ecuador, Sadie. : ‘aaa ae Peripe, 8/1875, Sodiro, 
Pp! is a species of Cyat 

Cyathea pygmaea Hort. Gard. Chron. III, 15: 663. eee nom. nud. 
Cyathea subindusiata var. chontilla Domin, Mem. Roy. Gaech Soc. Sci. ns. 2 

(Pterid. Dominica): 68. 1929. Andes of Ecuador, 11,000 ft., Spr 
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Cyathea Schottiana Kze. Linnaea 23: 246. 1850, nom. nud., Mex 
Cyathea Trejoi Christ, Bull. Herb. Boiss. II, 5: 733. 1905. San Pablo, Chiapas, 

Mexico, 1500 m, 1903, Munch. The spiny trunk, a fragment ex Christ, ny! and the 

Cyathea venosa (Kuhn) Domin, Pterid. 264. ine Hemitelia —— Sonar Linnaea 
36. 161. 1869. Caracas, Appun, fragm. B! photo cu, fragm. ex K,N e fragmentary 
material is not adequate for determination of the peaiere Stolze et Bot. 37: 81. 
1974) came to the same conclus: 

Hemitelia Lindenii Hort. Card, rigon III, 15: 663. 1894, nom. nud. 
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TAXA, PUTATIVE HYBRIDS AND DISTRIBUTION OF CYATHEA 

— . Cyathea multiflora Sm.: British meng Guatemala, ee Nicaragua, 

Costa Rica, Panama, Colombia, Ecuador, Peru, Bolivia, Braz 

Cyathea andina (Karst.) Domin: Hispaniola, Puerto Rico, Peach Guiana, British 

Guiana i 
Cyathea Weatherbyana (Morton) Morton: Galapagos Islands. 

Cyathea Alphonsiana : s Islan 
Cyathea notabilis Domin: Cocos lead. 

Cyathea ek (Jenm.) Domin: Cuba, Jamaica, Hispaniola, Puerto Rico. Sy Aw 

5g 5 N 
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Cyathea platylepis ag ) — Venezuela, Colombia. 
. Cyathea Vilhelmii Dom 

9. Cyathea omer (Hook. ) ‘Tryon: Panama, Colombia. 
10. 
LE: 
12. 
13. 
14, 
15. 
16. 
it, 

18. 
19. 
20. 

21. 
2. Cyathea si Tryon: Snasvg 

23. d.: 
24. 
2 

bo 

26. 
to 

30. 
31. 
32. 
33. 

34. 
. Cyathea dissoluta Jenm.: 

36. 
- 

if 
28. 
29. 

Cyathea impar 
Cyathea Steyermarkit cane ae zuela. 
Cyathea conformis (Tryon) Stolze: aii: Colombia. 
anaes decorata (Maxon) Tryon: Colombia. 
Cyathea parva (Maxon) Tryon: Colombia. 
Cyai ioe poe Willd: Venezuela, Colombia. 
Cyathea Haughtii rey ee Colombia. 
Cyathea oth (L.) S Cuba, Jamaica, ‘Hispaniola, Puerto Rico, Lesser An- 

Cyathea peladensis (tien. .1 <l Colombia. 
— — 

div ie oan poe Rica, Panama, British Guiana, Venezuela, Colombia, 
Feu ador. 

20b. var. rocethanial (Maxon) Tryon: Mexico, Guatemala. 
Cyathea sar tae (Sod.) Domin: Colombia, Ecuador, Peru, Bolivia. 

Cyathea a “ihe So 
ioe achive Tryon: penny 

traminea pea reas 
Cyatlea Ruizian KL: 
Cyathea aoa ae. Pera. 
Cyathea multisegmenta Tryon: P 
Cyathea fulva (Mart. & Gal.) Fée: Mexico, Guatemala, Honduras, Nicaragua, 
Costa Rica, Panama, venue Colombia. 

Cyathea suprastrigosa (Christ ) Maxon: Costa 
Cyathea Delgadii Sternb.: Costa Rica, Panama, British Guiana, Venezuela, Colom- 
ves Peru, Bolivia, Argentina, Pane Brazil, Ilha Trindade. 
Cyathea tenera (Hook. ) eee haga Antilles, Trinidad, Margarita. 

Cyathea caracasana ( KI.) Dees in. 
36a. var. boliviensis Choseast.y Tryon: Venezuela, Colombia, Ecuador, Peru, 

Bolivia. 
36b. var. meridensis or ) Tryon: ——. Colombia, Ecuador. 
36c. var. caracasana: a, Jamaica, Hisp: a, Venezuela, Colombia, Ecuador. 
— var. ae azensis ; (Hook. ) Tryon: Vanesa: Colombia, Ecuador. 

axonii oe ) Tryon: Costa Rica 
- ole Frere te eo eru, Bolivia. 
. Cyathea gracilis rasa osta Rica, Jamaica, oe 
Cyathea ebenina Karst.: Momeni Colombia, Peru. 

Tryon: Peru : Lrathes Dudleyi 
midaria horrida X Cyathea arborea: Jamaica, Hispaniola, Puerto Rico. 

My oe horrida X Cyathea parvula: Cuba, Jamaica, Puerto Rico. 
. Cnemidaria grandifolia var. obtusa X Trichipteris aspera: Grenada. 

i idad. 

rea X Trichipteris sp.: yathea 
; oa hate ms var. divergens X “pecan stipularis: Costa Rica. 
; pe a divergens var. Tuerckheimii Cyathea fulva: Mexico. 

dad. Cyathea tenera X Trichipteris Sp.: Trini 
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A REVISION OF MONSTERA (ARACEAE) 

MICHAEL Mapison! 

The genus Monstera, as here interpreted, comprises 22 species and 3 

varieties of scandent epiphytes, including some of the most magnificent 

and conspicuous climbers of the neotropics, easily recognized by their 

huge, perforated leaves. Though common and abundant in the wild, 

Monstera species are poorly represented in herbaria, principally because 

the large fleshy parts are too big for plant presses, difficult to dry, and 
because the plants usually flower out of reach. 

This study had its genesis in an unsuccessful attempt to identify some 
Mexican monsteras, which revealed the lack of a useful monograph of 
the genus and the chaotic application of names to specimens in herbaria. 
Although Monstera was monographed by Engler and Krause in 1908, 
neither author was able to study the plants in the wild and their treat- 
ment reflects the inadequacy of herbarium specimens in studies of 
Araceae. The revision here presented is based on 18 months of field work 
in Central and South America, encompassing study of about 400 popula- 
tions representing 17 species. In addition, over 3000 herbarium specimens 
were examined. 
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herbaria (cited according to the standard abbreviations of Holmgren and — 

History OF THE GENUS 

In 1693, Monstera first appeared in western literature in an account 

of the vegetation of Martinique by the French botanist, Charles Plumier. 

Plumier provided a generous illustration of a plant (as Arum hederaceum, 

amplis foliis perforatis) which is clearly Monstera adansonii. The accom- 

panying text included observations on the dimorphism of roots, the 

structure of the leaves and inflorescence, and the use of the plant by 

natives as a snake-bite remedy. Plumier’s description and illustrations 

were cited by Linnaeus (1753) as the basis for Dracontium pertusum L. 

The Linnaean genus Dracontium included aroids with perfect flowers, 

numerous seeds, and five perianth parts. His placement of Plumier’s 

plant in this genus suggests that Linnaeus erroneously considered it to 

have flowers with a perianth, as Plumier supplied no observations on 

this point. 

1Present address: The Marie Selby Botanical Gardens, Sarasota, Fla. 33577. 
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During the decade following the publication of Dracontium pertusum, 
the species was illustrated and described in several works by Philip 
Miller (1754, 1760, 1763). It was said to be cultivated in England and 
Holland as a stove plant and Miller described the method of sending 
cuttings from the West Indies embedded in bales of damp hay. He also 
provided a good illustration of its flowers from cultivated material and 
was the first to note the absence of a perianth. 

In 1763 the name Monstera was first used by Adanson in his Familles 
des Plantes. It is not clear what concept he intended by Monstera; the 
combination of characters associated in his description represents no 
known species of plant. Apparently he was attempting to redescribe the 
genus Dracontium L. giving it a new name. In the text, he mentioned 
a Monstera with a tuberous root and spiny petioles, evidently referring 
to Dracontium spinosum L. He also mentioned a Monstera with perforat- 
ed leaves, and it is undoubtedly this single characteristic which later led 
authors to use the name Monstera in its present sense, which otherwise 
disagrees with Adanson’s description in several respects: perianth absent 
(vs. “calice-5 feuilles”), stamens 4 (vs. “7”), and seeds one, rarely two 
(vs. “plusieurs” ). In his publication, Adanson listed Dracontium L. as a 
synonym, thereby rendering the name Monstera superfluous. The conser- 
vation of the name is discussed below. 

Monstera was next taken up by Aublet (1775). In describing an 
Anthurium from French Guiana (as Dracontium pentaphyllum ), he gave 
as a common name “la Monstére de la Guiane.” There is no indication 
that Aublet was using the name Monstera in Bo to Adanson’s use of 
it; most likely he was using it simply as a variant of the names dragon, 
draco, etc., as part of a general practice of referring to aroids as snakes, 

serpents, dragons, and monsters. This is an association which is found in 
many cultures, and even in ancient Greece dracunculus, “little dragon,” 

is given by Theophrastus as the name for a Mediterranean aroid. This 
association is apparently most commonly based on the snake-like appear- 
ance of the mottled petioles and peduncles. It seems most probable that 
Monstera, as used by Adanson, is a latinized French equivalent of 

Dracontium, and is not, as Schott (1858) suggested, based on the appar- 
ent monstrosity of the holes in the leaves. 

ing the 70 years following Adanson’s publication of Monstera, the 
West Indian species spread in cultivation to botanical gardens and 
conservatories throughout Europe, where it was duly noted in seed 
catalogues and plant lists as Dracontium pertusu 
A new phase in aroid classification began in 1830 with the Mires 

of the first of a series of monographic works on the family by H. W. 
Schott of Vienna. Schott laid the foundation of the generic classification 
of the Araceae, based largely on floral morphology, and his studies 

culminated in the Genera Aroidiarum (1858) and Prodromus System- 
atis Aroidiarum (1860) which included descriptions of 104 genera and 
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972 species. In addition, he commissioned the preparation of more 

than 3000 illustrations of aroids which rank among the finest botanical 
illustrations known. They are housed in the Museum of Natural History 
in Vienna and many serve to typify the Schott species. 

Schott (1830) revived the name Monstera Adans., though the concept 
delimited by Schott was quite different from that of Adanson, which was 

essentially identical to Linnaeus’ Dracontium. The only Dracontium 

included was D. pertusum L. and the other ten Monstera species were 

transferred from Pothos L. They represent plants now considered to belong 

to Rhaphidophora, Epipremnum, and Scindapsus (all Asian) as well as 

two species of Philodendron. The generic description mentioned a per- 

sistent spathe, a two-locular ovary with two basal ovules per loculus, and 

the operculate fruit characteristic of the group. Since the new combina- 

tion Monstera pertusa (Roxb.) Schott was made based on Pothos pertusus 

Roxb., Dracontium pertusum L. was given the new name Monstera 

adansonii Schott. 

Two years later, Schott (1832) subdivided Monstera, separating the 

Asian species as the genus Scindapsus, with the technical distinction of 

a unilocular ovary in Scindapsus and a bilocular ovary in Monstera. The 

description of the spathe in both genera was changed from persistens to 

decidua. This left only three species in Monstera: M. adansonii Schott, 

M. lingulata (L.) Schott, and M. cannaefolia (Rudg.) Schott, the latter 

two being philodendrons. 

By 1840, Monstera had been in the European literature for 150 years, 

and its known range extended from the West Indies to Brazil, but only 

the one species, M. adansonii, was recognized. (The juvenile of Monstera 

dubia was in cultivation as Marcgravia dubia but had not yet been 

identified as an aroid.) In the 1840's M. deliciosa was discovered inde- 

pendently by Liebmann in Mexico and Warszewicz in Guatemala, who 

brought live material to Copenhagen and Berlin respectively. The intro- 

duction of this species was a horticultural triumph, and its cultivation 

quickly spread throughout Europe. It remains today one of the most 

extensively cultivated plants in both tropical and temperate countries. 

Following the introduction of Monstera deliciosa into Europe, there 

was a rush to discover and describe other new species, and by 1860, 

when Schott produced the first monograph of Monstera, he included 35 

species. Six of these were placed in a separate genus, Tornelia, on the 

basis of their having pinnatisect leaves. 

Schott’s concept of species was a narrow one. Faced with an influx of 

new collections, he attempted to record the diversity he encountered by 

giving each variant specific status. Thus many of his species are distin- 

guished by slight differences in leaf shape and texture and later authors 

have placed the names in synonymy. Nonetheless, Schott’s monograph 

serves as an important record of the early collections of Monstera, and the 
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plates at Vienna illustrating the Schott species remain a valuable 
reference. 

Following Schott’s death in 1865, Adolf Engler of the Berlin Botanic 

Garden succeeded him as the world specialist on the Araceae. Engler 
twice monographed the family in its entirety: first, in 1879 as volume two 
of DeCandolle’s Monographiae Phanerogamarum, and second, from 1905 

to 1920 as a series of volumes of Das Pflanzenreich. Engler’s first treat- 
ment of Monstera was in the Flora Brasiliensis (1878) where he provided 
a key to all the species. This was the first key written for the genus 
(Schott had not produced any) and the number of recognized species 
was reduced from Schott’s 35 to 12. 

In 1882, Hemsley revised the Central American species of Monstera, 
synonymizing some species distinguished by Engler. Hemsley was the 
first to recognize that several species described in the genus Marcgravia 
were really juvenile plants of Monstera. 

Engler’s studies of Monstera culminated in a monograph written with 
K. Krause and published in Das Pflanzenreich (1908), a treatment rep- 
resenting considerable progress over earlier efforts. Twenty-seven species 
were recognized, and 33 others listed in synonomy. The descriptions are 

ample and a number of collections are cited. However, the key is incon- 
sistent and unworkable. Specimens are very difficult, if not impossible, to 
determine by using it. While a number of the distinctive species were, 
by this time, well demarcated, the complex of species centering on M. 
adansonii remained confused. 

In the last fifty years, various accounts of Monstera have appeared 
in floristic works. For the most part, these are simply extracts from the 
Engler and Krause monograph, but two exceptions are: the Flora of 

Suriname (Jonker-Verhoef & Jonker, 1952); and Commentary on Mex- 
ican Araceae (Bunting, 1965). They include a number of new observa- 
tions and emphasize the need for a revision of the genus. However, both 
are hampered by their geographically limited outlook. 

As mentioned earlier, the name Monstera was superfluous at publica- 
tion since Dracontium L. was cited as a synonym. Bunting (1962b) 
proposed the conservation of Monstera Schott against Monstera Adans., 
but this proposal was rejected (McVaugh, 1967). Subsequently, Nicolson 
(1968a) proposed the conservation of Monstera Adans. with the desig- 

nation of M. adansonii Schott as the lectotype species; this was accepted 
by the Committee for the Conservation of Generic Names (McVaugh, 
1970). 

GENERIC RELATIONSHIPS 

The tribe Monstereae of the Araceae is a well-defined and easily 
recognized group of about 200 species which have a number of features 
in common. All are scandent or subscandent epiphytes of wet tropical 
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forests and contain in their vegetative and flowering parts numerous 

needle-like or H-shaped trichosclereids. The leaves have two pulvini, 

one at each end of the petiole, and the lamina often exhibits natural 

perforations. The spadix consists of perfect flowers, each with four 

stamens and lacking a perianth, and the spathe is deciduous after anthesis. 

The Monstereae are unique among the aroids in having meridiosulcate 

foveolate pollen (Thanikaimoni, 1969) and, for the few species studied, 

chromosome numbers of 2n=60 or 2n=120 (Marchant, 1970). 

The present-day distribution of the Monstereae is Indomalaysian and 

neotropical, with two species in West Africa. The tribe is represented 

by fossil seeds in a number of tertiary deposits and was apparently a 

common element of a Paleogene Boreotropical flora (Madison & Tiffney, 

1976). 
The apportioning of the extant species into genera has been disputed 

for more than 100 years (e.g., Koch, 1856; Schott, 1858; MacBride, 1936; 

Steyermark, 1957; Bakhuizen van den Brink, 1958; Bunting, 1962a; 

Nicolson, 1968b; Hotta, 1970). Extreme positions are the recognition of 

12 genera (Schott, 1860) or the inclusion of all of the species in one or 

two large genera (Koch, 1856; Bakhuizen van den Brink, 1958). The 

differences among these treatments reflect differences in philosophies of 

classification rather than in the kinds of characters used. All of these 

authors refer to the same few generic characters: placentation (axile, 

parietal, or basal); septation of the ovary (unilocular or bilocular); and 

geography (Asian or neotropical). Seed morphology, a character over- 

looked previously, was investigated by Madison and Tiffney (1976) and 

proves useful in generic classification. Seeds of the Monstereae are of 

several distinct types, the extremes of which are fusiform seeds 1 mm. 

long with abundant endosperm, and highly curved seeds 20 mm. long 

and lacking an endosperm. 

In revising this group, I have tried to delimit the genera in a manner 

consistent with the generic classification of the rest of the family, and 

at the same time to provide a treatment which reflects the occurrence 

of groups of species which in their geography, morphology, and ecology 

show affinities and appear to be closely related. Seven genera are recog- 

nized which are defined by a combination of character states of placen- 

tation, septation of the ovary, and seed morphology. The genera are either 

neotropical or paleotropical in distribution except for Scindapsus, which is 

primarily Asian but has one species in South America. Several of the 

genera have definitive vegetative characters, but I have found no charac- 

ter to consistently separate Epipremnum, Rhaphidophora, and Monstera 

other than floral and seed morphology. Nonetheless, these genera are 

readily distinguished if the relevant features are examined. : 

Placentation, septation of the ovary, and seed morphology are inter- 

related factors of which the evolutionarily significant aspect 1s probably 

the number and size of seeds produced in the fruit. Seed size and number 
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are subject to selective forces related to dispersal, seedling ecology, 
intraspecific competition, weediness, and rate of fruit maturation (Harper 
et al., 1970). The mode of action of these forces in the evolution of the 
Monstereae is not altogether clear, though several aspects of it may be 
noted. The genus Stenospermation consists of true epiphytes, the seeds 

of which normally germinate on the surfaces of trees. Species of this 
genus have apparently entered a new adaptive zone (the other Mon- 
stereae germinate terrestrially ) where small seed size is a critical factor 
for germination and establishment (Madison, 1977). It is noted elsewhere 
in this paper that in Monstera there has been selection favoring an 
increase in seed size related to host tree location by stoloniferous seed- 
lings. The fossil seeds of Monstereae, mostly described in the genus 
Epipremnum, are intermediate in size, and it seems likely that evolution 
of seed size in the tribe has been simultaneously toward smaller seeds 
(in Stenospermation and Rhaphidophora) and larger seeds (in Monstera 
and Scindapsus). 

MORPHOLOGY 

Stem. Phillip Miller, in 1760, described the stem of Monstera adansonii 
as varying from “the thickness of a goose quill to that of a man’s thumb.” 
If all of the species are considered, the diameter of mature stems ranges 
from about 2 mm. in M. obliqua to 8 cm. in M. deliciosa. The most not- 
able features of the older stems are the leaf scars, the axillary buds, and 

the adventitious roots. 
Vegetative shoots of Monstera are normally unbranched, though lateral 

buds may be released in very old portions of a stem or in injured stems. 
Flowering is always accompanied by cryptic sympodial branching; the 
inflorescence is terminal and the continuation shoot arises in the axil of 
the leaf preceding the leaf which subtends the inflorescence. During 
development of the continuation shoot, the inflorescence is displaced to 
the side and appears axillary as illustrated for M. dubia in Figure 1. 

The stems of Monstera have a distinct dorsiventrality and are usually 
flattened front to back. The portion facing the trunk produces adventi- 
tious roots, and the leaves are borne distichously on the opposite face. 
In some species the two ranks of leaves are nearly opposite (e.g., M. 
lechleriana, M. dilacerata), but in species of section Marcgraviopsis the 

angle of divergence of the two ranks (measured from the widest point 
of the leaf scar) ag closer to 120°, and in M. membranacea and M. gracilis 
it ee 

n Monstera lechleriana and M. dilacerata ou leaves are borne in a 
= cluster at the top of the stem with the leaf bases overlapping. In 
other species the leaves are spread further apart on the stems, as is true 
of all species in section Marcgraviopsis. The length of the internodes is 
fairly constant within a species and is a reliable taxonomic character. 
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Also constant and taxonomically useful are the shapes of the leaf scars 

and the axillary buds. The axillary bud is located in a depression which 

may extend along the internode as a sulcus. 
In all species the young stems are green and presumably photosyn- 

thetic; with time they may turn brown. The internodes of species in 

sections Monstera and Tornelia are smooth, whereas the species of sec- 

tions Marcgraviopsis and Echinospadix usually have the stem roughened 

by the presence of numerous hard papillae about 1 mm. across and 0.5 

mm. high. In these latter two sections the cuticle is quite thick and 

Lio 

Bel 
Fog cisely 

2 ee 
eed ees 
ls -—& 
me 
Lo 

1 
| 
Lo 

Fic. 1. Sympodial branching accompanying flowering in Monstera dubia (L = leaf, F = inflor- 

escence ). 
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yellow-brown in color; with a twisting of the stem it is shed in large 

Roots. In many climbing plants the functions of anchorage, and water 

absorption and conduction have been divided between different kinds of 
roots. This root dimorphism has been observed in many lianescent species 
of dicots, monocots, and ferns (Went, 1895; Schenk, 1892; Lieurau, 1888). 
Its occurrence in Monstera has been discussed by Van Tieghem (1866), 
Lieurau (1888), and Engler and Krause (1908). 

In Monstera the radicle elongates to a length of several centimeters 
at germination, but forms only a limited root system which is apparently 
short-lived. Most of the plant’s root system is adventitious. The terrestrial 
seedling stages produce roots only at the nodes of the stem; these early 
roots are usually about 1 mm. thick and rarely exceed 20 cm. in length. 
The dimorphism of adventitious roots appears only after the plant has 
begun to climb, and usually when it is more than 1 m. above the ground 
and the stem is 7-10 mm. thick. 

Went (1895) refers to the two kinds of adventitious roots as feeder 
roots and anchor roots (“Nahrwurzeln” and “Haftwurzeln”). The feeder 
roots arise only at the nodes, generally one per node and more or less 
opposite the center of insertion of the leaf. These roots are positively 
geotropic and may either hang in the air or grow attached to the sub- 
strate. They are generally unbranched until they reach the ground, which 
may be a distance of 20-30 meters. But once they penetrate the soil, they 
branch profusely. Engler and Krause (1908) hypothesized that these 
roots are the major water-conducting organ of the plant rather than the 
stem. This seems likely because in older plants the stem may lose all 
connection with the ground through decay or mechanical injury without 
the plant wilting or showing other signs of water stress. 

The anchor roots which serve to attach the plant to its substrate are 
produced along the internodes, though they may arise at the nodes as 
well. They are not positively geotropic, but grow in any direction over 
the substrate, often following the course of a fissure or irregularity in the 
surface. Where I have seen Monstera growing on a very smooth trunk or 
sheer rock, the anchor roots grew perpendicular to the stem. They may 
e 2-50 cm. long, but are usually 10-20 cm. long. The anchor roots adhere 

to the substrate by means of root hairs which terminate in a sort of 
suctorial disc (Went, 1895). 

The anchor roots seem to require substrate contact for their continued 
growth after they have been initiated. When a climbing stem loses 
contact with its substrate, for instance by reaching the top of a stump, 
the production of roots in the subsequent internodes is decreased in 
number, and those that are elaborated become hard and cease growing 
when only about 1 cm. in length. Hanging stolons as well as pendent 
fertile shoots of those species which normally hang lack feeder roots 
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altogether and bear only a small tuft of aborted anchor roots at each node. 

Leaf. The leaves of monocotyledons are normally described as consist- 
ing of a sheath, petiole, and lamina, but in the Araceae a different ter- 

minology is used (Schott, 1860; Engler & Krause, 1908 and others). The 

sheath and petiole together are called the petiole, which is described 

as being vaginate, winged, or canaliculate, or having a sheathing base 
or portion. For the sake of consistency this terminology is used in the 
present treatment, and the term petiole thus encompasses all of the leaf 
from its articulation at the stem to the lamina base. 

The nature of the sheathing portion of the petiole, which protects the 

next developing leaf and terminal bud, is taxonomically useful in 
Monstera. The sheath may be restricted to the lower part of the petiole, 
or it may extend to the lamina base. At its upper end it terminates bluntly 
or is widely auriculate or is extended into a ligule. In M. tuberculata the 

ligule is about equal in length to the petiole. After the next leaf has 
expanded, the sheath may remain green and persist, or it may be marce- 

scent or deciduous. The petioles of Monstera leaves have a swollen portion 

or pulvinus at each end; the upper one, located at the base of the 

lamina, is called the geniculum and is often conspicuously curved. 

Although Monstera leaves arise distichously, their insertion is often 

not readily apparent because they may move to a different position sub- 

sequent to unfolding. The result of this movement is that the leaves are 

fanned out rather than placed one above the other, which is perhaps an 

adaptation to avoid the shading of the lower leaves by the upper ones. 

Observation of a large M. deliciosa growing in cultivation supports the 

assumption that this arrangement is a response to variation of light inci- 

dence. The plant, which was receiving approximately unilateral light 

from a window, was rotated 180°. There followed an extensive rearrange- 

ment of the leaves, occurring over a period of about two weeks and 

apparently resulting in less shading than immediately after rotation of 

the pot. This rearrangement was accompanied by a considerable flexion 

in the region of the pulvini, even in leaves more than two years old. 

The leaf laminae of many species of Monstera exhibit perforations, 

one of the most characteristic features of the genus. Naturally fenestrate 

leaves also occur in Epipremnum, Amydrium, and Rhaphidophora in the 

Monstereae; Cyrtosperma, Dracontium, and Rhektophyllum in the sub- 

family Lasioideae (Araceae); and in Aponogeton fenestralis (Apono- 

getonaceae) and Pentagonia (Rubiaceae). This phenomenon early at- 

tracted the attention of various botanists. A. P. DeCandolle (1827) 

considered the holes to represent a failure of development and signify a 

weakness of the plant. August de St. Hilaire (1840), on the other hand, 

took them as an expression of “une plus grande energie vitale. : 

The ontogeny of the perforations was first elucidated by Trecul (1854). 

He observed that early in the development of the lamina, small patches 
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ics. 2-23. Adult leaves of Monstera species (to the same scale): 2. M. tuberculata; 3. M. 

Pwo a M. obliqua; 5. M. xanthospatha; 6. M. gracilis; M. epipremnoides; M. oreophila; 

9. M. siltepecana; 10. M. adansonii var. ania ata; 11. M. aacwusil var. adansonii; 12, M. adansonii 

var. klotzschiana; 13. M. me — 14. M. subpinnata; 15. M. lechleriana; 16. M. acacoyz 

guensis; 17. M. acuminz ata; 18. M. spruceana; 19. M. dilacerata; 20. M. deliciosa; 21. M. punctulata; 

22. M. dubia; 23. M. ten 

= t 
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of cells became discolored and died, and the part of the lamina that they 
would have developed into failed to develop. The death of these cells 
began in the mesophyll, and if it started very late in development, an 
area of mesophyll might be destroyed, but not the epidermis. This situa- 
tion would result in windows in the leaf, similar to those found in species 
of Zantedischia, with the upper and lower epidermis covering an empty 
space. 

The ontogeny of the fenestrations in Monstera leaves was subsequently 
studied by Schwartz (1878) and Melville and Wrigley (1969), and in 
Epipremnum by Webber (1960), but these authors did not add any 

substantial observations beyond those of Trecul. Melville and Wrigley 
(1969) proposed an interpretation of the formation of the holes in 

terms of Turing’s diffusion reaction theory of morphogenesis, but this is 
so abstract as to be unverifiable. 

The significance of the holes is obscure. King (1892) suggested that 

they allow water to drip through to the roots; otherwise the leaves would 

act like umbrellas and the roots would be left dry. This is a fanciful inter- 

pretation with no basis in reality. It seems possible that the holes may act 

to break up a still air layer adjacent to the leaf and thereby increase 

convection and prevent the leaf from overheating when exposed to 

heavy insolation. Lacerated leaves of Musa were shown to have con- 

sistently lower temperatures in full sun than equivalent entire leaves 

(Taylor & Sexton, 1972), and the holes in Monstera leaves might well 

function in the same way as the tears in Musa leaves. 

If the holes begin to form early enough in development, they may 

extend to the margin, resulting in a pinnatifid leaf. Subsequent initiation 

of a second series of holes may lead to a leaf which is both perforate and 

pinnatifid. Variations in the shape of adult Monstera leaves resulting 

from these phenomena are illustrated in Figure 2-23. 

Reproductive structures. There does not seem to be a pronounced 

seasonality in the reproductive behavior of Monstera. In all species for 

which more than a few collections are known from a region, flowering 

individuals may be found in any month of the year. When plants do 

flower, several inflorescences are usually produced sequentially, each 

shoot of the sympodium bearing two cataphylls and the inflorescence. 

The usual number is two to four spadices in a cluster, though six to eight 

is normal in M. obliqua while the inflorescences are usually solitary in 

M. lechleriana. ; 
The spadices of Monstera are borne on erect peduncles except in M : 

tuberculata where the peduncle and spadix are pendent. The peduncle is 

terete or flattened, 5-45 cm. long and 0.2-4.0 cm. thick; it continues to 

grow after flowering and may increase 50% in length and thickness 

between anthesis and fruit maturity. : 

The developing spathe is green and tightly wrapped around the spadix, 

exceeding it in length. At the time of flowering, the spathe unfurls and 
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becomes colored; depending on the species, it may be white to deep 

yellow to rose. The spathe often shows a constriction about % of the way 

up its length which represents the region where it was closed over the 

top of the spadix in the bud. When fully expanded the spathe may be 

nearly globose with only a slit-like opening or it may be hemispherical 

with the spadix fully in view. The spathe persists for two or three days 

after opening and then falls off following the formation of an abscission 

layer at the base. Sometimes the spathe is enmeshed in a cluster of 

inflorescences and may persist in situ for a considerable time after 

abscission. 
The spadix goes through a variety of color changes in development. 

It may be green or white in the bud, and is usually white to yellow at 

anthesis. Following anthesis it turns green, and at maturity it may remain 

green or become white, yellow, or orange. During development of the 

fruit the spadix may double in thickness and length. The use of spadix 

size as a character in the taxonomy of the genus has been unsatisfactory 

because authors give dimensions of ‘the spadix’ without specifying the 

stage of development. 

The axis of the flowering spadix bears numerous, spirally arranged, 

perfect flowers, each with four stamens and lacking a perianth. The 

flowers at the base of the spadix are usually sterile. The flowers are 

protogynous by one or two days, and maturation of the inflorescence is 

acropetal. Production of stigmatic drops has ceased by the beginning of 

anthesis, and thus self-fertilization is not possible within an inflorescence. 

The stamens have a broad filament 1.0-1.5 mm. wide with an adaxial 

ridge. The anthers are not visible until just before anthesis, when they 

emerge from adjacent pistils by elongation of the filament. The pollen, 

which is shed through slits in the anthers, is aggregated into sticky 

threads. 
The ovary is bilocular with a perforation at the base of the septum. 

There are two anatropous basal ovules in each loculus borne to either 

side of the perforation. The slit-like stylar canal opens into an elongate 

stigma usually surrounded by a slight ridge. The stylar region contains 

numerous needle-like trichosclereids, 2-3 mm. long, which are oriented 

along the axis of the pistil. 
Bunting (1965) has suggested that Monstera may be wind pollinated, 

but its syndrome of floral characters definitely suggests insect pollination. 

At the time of flowering, the spathe turns from green to white, rose, or 

yellow as does the spadix. These inflorescences are conspicuous in a dark 

forest, and apparently attract visually-oriented pollinators. I have not 

observed any odor produced by inflorescences of Monstera except a 

faint, sweet smell in a few cases. The flowers at the base of the spadix 

are sterile, but produce a large stigmatic drop. These may be functioning 

as nectaries, as there are no nectaries in the fertile flowers. 

A pollination phenomenon, known for many of the Araceae, is an 
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increase in temperature of the spadix. Leick (1915) reported for Monstera 
deliciosa an increase of 15°C over ambient temperature at anthesis. This 
may attract a heat-seeking insect, or may serve to volatilize a relatively 

non-volatile scent. 
Insect visitors to Monstera spadices are varied and numerous. In a 

single inflorescence I have observed several species of beetles, hemiptera, 

flies, and bees. Of these, the bees are the most mobile and are perhaps 
the effective pollinators. C. H. Dodson (personal communication) has 

observed trigonid bees to be the chief pollinators of M. lechleriana and 

M. dilacerata in Ecuador. The failure of seed set in isolated plants and 

in a number of species in cultivation underscores the necessity for a 

proper pollinating agent and suggests that Monstera may be free of the 

agamospermy which bedevils classification of other aroids, notably 

Anthurium. 
Following pollination the spathe abscises and the spadix turns green, 

apparently becoming photosynthetic and also providing a cryptic color- 

ation to protect the developing seeds. Probably more effective in this 

regard are the numerous trichosclereids in the stylar region of the pistils, 

which represent a considerable mechanical barrier around the developing 

seeds. I have never observed predation of developing Monstera fruits. 

The fruits mature in a period of 2-15 months, depending on the species, 

and the protective stylar portion of the pistil is shed, revealing the seeds 

in a sweet pulp which is usually gray, but may be brightly colored. The 

seeds are eaten by birds according to observations recorded on herbarium 

specimens, but I have not observed birds at ripe fruits. It is not uncom- 

mon to find, attached to the plant, the axis of an old spadix with all 

of the seeds gone, suggesting that they may have been picked off and 

eaten. However, one also frequently finds a large number of seedlings 

originating in a single spot on the ground below a Monstera plant, indi- 

cating that either a ripe spadix has fallen or a large number of seeds have 

fallen or washed off at one time. 

Seeds. Although the ovaries of Monstera flowers contain four ovules, 

three usually abort and the fruits are one-seeded; rarely are two-seeded 

erries encountered. During the development of the seed, the ovule 

curves and becomes reflexed about the raphe so that the path of the 

vascular bundle in the raphe is S-shaped. This unusual morphology is 

illustrated by Madison and Tiffney (1976). 

Abundant endosperm is produced early in the development of the seed 

but is consumed by the growing embryo. In the mature seed, endosperm 

is absent and the principal storage organ is the swollen hypocotyl of the 

embryo. Cut, fresh seeds are green or bluish in color within. 

In contrast to other Monstereae, the seeds of Monstera have a soft 

seed coat. Seeds of M. adansonii and M. deliciosa, and probably other 

species as well, rapidly lost viability if allowed to dry out, but if kept 

moist may be stored for several months. 
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Seed shape and size are quite variable in the genus and provide 
useful taxonomic characters at the specific level. Seeds of a number of 
species are illustrated by Madison and Tiffney (1976). 

Sclereids and Raphides. As with most Araceae, Monstera has cells 
containing bundles of calcium oxalate raphides distributed throughout 
the tissues of the plant; these are particularly abundant in the fruit and 
seed coat. In addition, monsteras contain the needle-like trichosclereids 

characteristic of the subfamily, but these are much less regularly distrib- 
uted. In most species, they are absent from the roots (except in M. 
deliciosa); they are absent from the leaf lamina in M. punctulata and 

from the stylar portion of the ovary in M. obliqua. They are always 
present in the spathe. Nicolson (1960) found them most consistently in 
stems and petioles. 

The sclereids are usually unbranched as they occur in the ovary, but 

in the rest of the plant they are often H-shaped and occasionally 
stellate. Hanstein (1864) considered the H-shaped forms to be the result 
of ‘copulation’ of two adjacent fibers, but ontogenetic studies by Van 
Tieghem (1886), Block (1946), and others have not supported this 

hypothesis. 

In the earlier literature the trichosclereids were sometimes referred 
to as ‘raphides,’ initiating a confusion which has persisted to the present. 
For instance, the scratchy and acrid nature of unripe Monstera fruits has 

been widely attributed to raphides of calcium oxalate, but the stylar 
portion of the fruit is abundantly supplied with trichosclereids which 
visibly penetrate the skin when the fruit is handled. This portion of the 
ovary is deciduous and is not normally eaten, so it remains unclear 
whether the reported prickly nature of the unripe fruits is due to raphides 
or trichosclereids. 

GrowtTH Hasirs 

Species of Monstera are hemi-epiphytes adapted to growing on the 
lower to middle trunks of trees below the canopy. Germination is terrestrial 
and the young plants creep along the ground until they encounter a 
tree and begin to climb. Eventually, as the older portions of the stem 
die and decay, the plant may lose connection with the ground by its stem 
although retaining a terrestrial connection by long adventitious roots. 

Plants of this habitat and habit have been referred to as ‘shade 
epiphytes’ (Walter, 1971) or ‘small climbers’ (Richards, 1952). They 
are mostly monocotyledons and ferns and in the neotropics the majority 
of them belong to a relatively few genera of the families Araceae, Cyclan- 
thaceae, and Polypodiaceae. 

The principal advantage of this habit of growth is usually considered 
to be the interception of a greater amount of sunlight without the neces- 
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sity of building a self-supporting structure to reach the light. The data 

of Schulz (1970) show an approximate doubling of total incident light 

per day between 15 cm. above ground and 2.5 m. above ground in a rain 

forest in Surinam. Other possible advantages to these species are the 

evasion of strictly terrestrial predators and the placement of flowers 

and fruits in a conspicuous situation. 

The principal adaptive radiation in Monstera has been a diversification 

of growth habits within the shade epiphyte habitat, involving differences 

in the kinds of trees on which species grow and the way they grow on 

them. This combination is so distinctive that most species can be recog- 

nized from a distance. In addition, specialization of growth habits has 

occurred in the seedling and juvenile stages, and in some species evolu- 

tionary divergence of the juvenile and adult phases has resulted in 

marked heterophylly. 
The discussion that follows will consider separately the growth habits 

of the seedling, juvenile, and adult phases. The term seedling here refers 

to the portion of the plant which grows, at least in part, on the resources 

stored in the seed, generally for the first several months of growth. The 

juvenile is the post-seedling stage before the production of adult foliage, 

and includes the earliest stages of climbing. The adult phase is that which 

has leaves typical of flowering individuals. In species where development 

is by a gradual increase in size, this division is somewhat artificial, but 

in other species it is clearly marked by well-defined changes in mor- 

phology. : 

In field and geenhouse studies of Monstera, I have observed no devia- 

tion from the seedling and juvenile type characteristic of each species. 

The growth habits of adults are more variable, and the types here de- 

scribed represent the modal habits of species rather than definitive 

categories. 
Seedlings. Monstera seeds are apparently dispersed by birds, and 

germinate on the ground. The seedlings and juveniles grow as terrestrial 

plants until they encounter a tree and begin to climb. Field observations 

indicate that, where Monstera seedlings are found growing on @ slope, 

they almost always grow uphill. This tropism may be fairly effective in 

locating a tree, since the microrelief of the forest floor generally includes 

slopes toward the bases of trees because of the accumulation of litter. 

Strong and Ray (1975) studied, in the wild, seedlings of & specses 

they refer to by the ambiguous name Monstera gigantea, which is prob- 

ably M. tenuis or M. dubia. According to their observations the seedlings 

grow directly toward darkness, a phenomenon which they term skoto- 

tropism.’ Since potential host trees represent a dark sector of the horizon, 

growth toward darkness could be an effective mechanism for tree 

location by the seedling. : 

In plants of section Monstera the first two leaves of the seedling are 

cataphylls, followed by foliage leaves. The plant shows a gradual increase 
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25. Shingle plant, M. dubia. 24-25, 24. Stolon-like seedling of Monstera acuminata (Madison 1755, Gu); Fics. 
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in size of the leaves and diameter of the stems throughout its develop- 

ment. In the subsequent discussion I refer to this type of growth as 

unspecialized. 
In plants of sections Marcgraviopsis and Echinospadix the germinating 

seed produces a green stolon about 1 mm. in diameter with internodes 

4-10 cm. long (Fig. 24). Cataphylls or minute scale leaves are borne at 

the nodes. This stolon grows along the surface of the ground for a 

distance of up to two meters without increase in diameter. The seedling 

normally begins to produce foliage leaves only after it has begun to climb. 

In the subsequent discussion I refer to this type of growth as specialized. 

Seedlings of species in section Monstera, the unspecialized type, are 

difficult to find in the field. Even in very small and probably young 

plants the seed coat is not evident. However, I have encountered seed- 

lings of M. lechleriana and M. adansonii in the wild; in these the seed 

coat was empty and shriveled and its resources apparently exhausted by 

the time the third foliage leaf was produced. A similar situation was 

found in seedlings of M. adansonii grown in cultivation, where the seed 

coats were empty and shriveled by the time the stem had elongated 3-8 

cm. from the place of germination. 

In contrast, the stolon-like seedlings of species in sections Marcgravi- 

opsis and Echinospadix are fairly commonly encountered in the wild, and 

are always found attached to the plump seed. Seedlings of this type can 

elongate for a distance of 1-2 m. on the resources stored in the seed. They 

are green and photosynthetic where exposed to light, but often they grow 

under leaf litter and are white in color. These stolon-like seedlings seem 

to be an adaptation for rapid location of a tree. The species which grow 

in this way are evading competition as terrestrial plants by reaching an 

epiphytic habitat as seedlings. 
The probability that a stolon-like seedling will successfully reach a 

tree is a function of the length it can grow, which in turn depends on the 

energy stored in the seed. This situation would favor an evolutionary 

increase in seed size for species with stolon-like seedlings, offset by an 

increased energetic cost per seed, usually resulting in fewer seeds pro- 

duced per plant. In the size range of Monstera seeds (6-22 mm.) in- 

creased size also probably involves a decrease in dispersibility. The mean 

seed weight of FAA-preserved seeds of species with stolon-like seedlings 

is 255 mg. compared to 140 mg. for species with unspecialized seedlings 

(p < .05). 
Juvenile Plants. The Monstera species with unspecialized seedlings 

also have unspecialized juveniles. The terrestrial and climbing plant 

shows a gradual increase in leaf size and stem diameter toward the 

adult condition. 

The species with stolon-like seedlings, however, have a highly modified 

juvenile. When the plant begins climbing a tree, it produces asymmetric 

foliage leaves which are flattened against the tree so as to overlap one 
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another and completely cover the stem (Fig. 25). The petiole is very 
short and the sheathing portion, which protects the next developing 
leaf, is extended into a ligular outgrowth. This tightly appressed type 
of shoot with overlapping leaves is known in the horticultural literature 
as a ‘shingle plant.’ The shingle plant grows up the trunk producing 
successively larger leaves until it reaches a critical size, when in the 

course of a few nodes it changes abruptly to the adult form with large 
exserted leaves. 

The shingle plant habit appears in several unrelated genera of climbers, 
e.g., Marcgravia, Ficus, Metrosideros, Drynaria, Hoya, Scindapsus, Con- 

chophyllum, Teratophyllum. Goebel (1900) and Karsten (1925) suggest 
that in Monstera it is an adaptation to protect the young adventitious 
roots from dessication, as they are covered by the appressed leaves. It 

would also seem that transpirational water loss would be decreased by 
this habit, since the stomata, which are limited to the abaxial surface, are 
in contact with a still layer of moist air against the trunk of the tree, and 
are protected from drying winds. 

It is plausible that the shingle plant is an adaptation to water stress 
when one considers the nature of the seedling. In section Monstera with 
unspecialized juveniles, a plant which is beginning to climb a trunk has 
a stem 5-10 mm. in diameter which in its horizontal terrestrial portion 
has numerous nodes, each with adventitious roots. The shingle plant, 
which is beginning to climb, is attached to a horizontal stem only 1-2 

m. in diameter, with relatively few nodes and few adventitious roots. 

Consequently, the young shingle plant has a much smaller terrestrial 
water-gathering system than those with an unspecialized climbing shoot 
of section Monstera, and it is more likely to be subject to water stress. 

The stem of the growing shingle plant increases in diameter with each 
successive node, to the point where it can elaborate adventitious roots. 

These roots range from 4-10 mm. in diameter and usually extend to the 
ground. The adventitious roots increase the water-gathering capacity 
of the individual to the extent that it can undergo a phase change to 
the adult condition. 

Thus the stolon-like seedling and the shingle plant juvenile combine 
to form a complex in which the shingle plant is an adaptation to water 
stress related to the small root system of the stolon-like seedling, which 
in turn is an adaptation for rapid location of a suitable substrate. 

Adult Plants. The seedlings and juveniles of Monstera show two con- 
trasting morphologies, the unspecialized gradual increase in size of 
plants of section Monstera and the stolon-like seedlings and shingle plant 
juvenile of sections Marcgraviopsis and Echinospadix. In the adult phase 
there has been a much greater diversification of growth habits, involving 

differences in the size of trees on which species grow, as well as the 

way they grow on them. 
There is a correlation in Monstera between size of the mature plant 
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and size of the tree on which it grows. The largest species (M. tenuis, 
M. acuminata, M. punctulata, and M. lechleriana) are found as repro- 

ductive individuals only on the largest forest trees. Smaller trees either 
do not provide a sufficient length of clear bole for these climbers to 
mature on, or else lack the strength to support a massive epiphyte. These 

Monstera species sometimes become established on small trees, but on 

reaching the first few branches, the stem grows away from its support 
and the pendant tip grows back to the ground. 

Smaller species of Monstera can grow to maturity on smaller trees 
though they also colonize larger trees where they mostly grow among 
buttress roots and on the lower trunk, seldom climbing above 5 meters. 
Monstera obliqua, M. xanthospatha, and M. minima are the smallest 

species of the genus, with stems 2-10 mm. thick and leaves 10-25 cm. 
long. They can grow to maturity on nearly any woody substrate from the 
largest trees to twigs of shrubs or small saplings. Compared to the large 
monsteras, the small species occupy a more abundant but ephemeral 
habitat. 

The size of Monstera species is correlated with growth rate and life 

span as well. Plants of several species were tagged in the field and 
inspected 12-18 months later. The small M. obliqua showed an annual 

stem elongation of 2-5 m., representing 30-70 new leaves with a total area 

of 0.2-0.4 m?. Applying this rate of growth to plants which could be 

traced back to an apparent germination site suggested that individuals 

may flower within 1 years after germination. At the other extreme, adult 

plants of Monstera lechleriana showed an annual rate of stem elongation 

of 12-20 cm. and a production of 4-8 leaves with a total area of 1.2-2.0 

m?. Individuals of this species apparently do not flower until about 6-8 

years of age. 
Considering the genus as a whole, the species of Monstera show a 

continuum ranging from small, rapidly elongating and early maturing 

species which occupy abundant but ephemeral habitats (twigs and 

small branches) to massive species with a slow rate of stem elongation 

and late maturation which occupy rare but stable habitats (boles of large 

forest trees). 
Related to differences in elongation rate and host tree size preference, 

other differences of Monstera species are in which might be called the 

general aspect or attitude of the plants. Monstera lechleriana and M. 

dilacerata elaborate a tight head or cluster of 10-15 spreading leaves 

at the top of the stem. Monstera punctulata and M. tenuis have a more 

open habit of growth, with the arching leaves separated by long inter- 

nodes. Monstera acuminata and M. dubia have long internodes and the 

leaf laminae are pendent from the petioles, and hang parallel to the trunk 

of the host tree. Individuals of the last two species often clothe the 

entire bole of a large tree to a height of 25 meters. 

In species having long internodes, the leaves are spaced well apart and 
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the shading of a leaf by the one above is diminished, but fewer leaves 
can be produced on a trunk before reaching the canopy. When a plant of 
Monstera acuminata reaches branches above the bole of the host tree, the 

stem is altered into a hanging stolon. This stolon has internodes to 30 cm. 
long and bears only cataphylls or highly reduced sickle-shaped foliage 
leaves at the nodes. It drops to the ground and grows horizontally, often 
for a distance of 10-20 m. until it encounters a tree and begins to climb. 
This represents a second type of tree searching activity in addition to 
that of the seedlings. While these stolons (‘flagelliform shoots’ of Engler 
and Krause, 1908) are encountered occasionally in most species, they are 

especially common in M. acuminata, M. siltepecana, and M. obliqua. 
A second type of hanging shoot is found in Monstera dubia, a species 

having internodes 6-12 cm. long and large semi-pendent leaves. When the 
shoot reaches the first or second forking of branches in a tree, it turns 

180° and begins growing downward as a hanging shoot. Unlike the hang- 
ing stolons described above, the hanging shoots of M. dubia produce full 
size stems and leaves, just as do the climbing shoots, except in this case 
the adventitious roots mostly abort. This manner of growth doubles the 
useful length of the bole of the host tree. When the hanging shoot eventu- 
ally reaches the ground, it may root and grow up the trunk again as a 
climbing shoot. Flowering occurs in either ascending or hanging shoots. 

Several species (Monstera luteynii, M. pittieri and M. tuberculata) 

always produce hanging shoots and flower only in the pendent portions. 

They all have small coriaceous leaves and thick cuticles, apparently xero- 

morphic adaptations to the greater water stress of free-hanging rootless 

shoots as compared to attached shoots with numerous adventitious roots. 

The hypothetical neotonous origin of M. tuberculata from an M. dubia- 

like ancestor is shown in Figures 26-32. 
Monstera acuminata, with four radically different kinds of shoots, rep- 

resents an extreme of heteroblastic development (Fig. 29). The seedling 

is a thread-like creeper which elongates rapidly while locating a host tree. 

The second stage is a shingle plant with xeromorphic features encompas- 

sing the transition from terrestrial growth to the more xeric epiphytic 
habitat. Several meters above the ground, an abrupt change to the adult 

form takes place. This results in a massive sub-canopy epiphyte with 

exserted leaves, which is the major energy-gathering phase of the life 

cycle. In addition to the abundant production of fruits and seeds, the 

adult elaborates shoots of a fourth type—hanging and creeping leafless 

stolons—which colonize additional trees or serve the individual as a 

means of recovery after establishment on an unsuitable host. 

The elaboration of several different kinds of shoots by a single species 

has been a source of confusion in the classification and identification of 

monsteras, and the shingle plant juveniles of section Marcgraviopsis have 

even been described as new species of the dicotyledonous genus Marc- 

gravia. Yet once the life cycles are understood, they furnish an insight 
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M. in Gs. 26-32. Schematic diagrams of heteromorphic shoots in 

ins etn’ les jinve died and decayed by the time the adult is flowering: 26. lechleriana, showing 

unsp\ lized developm 27. M. siltepecana, with a hanging tolon; 28. M. punctulata, with a 
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add aay eeping stolons; {. dubia; 31 ittieri; 32. M. tuberculata. Figs. 
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32 — a — 4 etical reduction series leading to M. tuberculata, a vegetative’ ely 

neotono us apie owering on a which is morphologically a shingle plant. 
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into the systematic relationships of the species and in this revision 

provide the basis for the subgeneric classification. 

GEOGRAPHY 

The center of species diversity in Monstera is in Costa Rica and 
Panama, with secondary centers in Mexico and the northern Andes 

(Map 1). Only a single weedy species, M. adansonii, has colonized the 
Caribbean Islands and coastal Brazil. The absence of endemic species in 
the Guiana highlands and southern Brazil emphasizes the essentially 
north-Andean distribution of the genus in South America 

The genus most closely related to Monstera and, considered by several 
authors to be congeneric, is Epipremnum, which is found at present in 
Indomalaya and the Pacific. Epipremnum is represented in the Tertiary 
by fossil seeds first appearing in Eocene deposits, although more common 
and diverse in Oligocene deposits. These fossils are found from England 
to western Siberia and occur as far north as 55° latitude (Madison & 
Tiffney, 1976). The Paleogene boreotropical flora, with which the fossils 

are associated, was fairly uniform in the eastern and western hemispheres, 
largely due to the availability of migration routes across the north 
Atlantic and Beringia (Wolfe, 1975). A possible interpretation of the 

present distribution of Epipremnum and Monstera is that they are both 

derivatives of an ancestral complex in the Paleogene boreotropical flora 

and have subsequently diverged in geographic isolation. 
Wolfe (1975) and Raven and Axelrod (1974) suggest that the North 

American portion of the Eocene tropical flora was largely extinguished 

following the onset of climatic deterioration in the late Oligocene; 

surviving elements are seen in some of the dry Caribbean flora and 

mesothermal montane floras of Central America. 

Several lines of evidence suggest that Monstera may represent a 

remnant of this Paleogene tropical flora which has persisted in North 

America, subsequently spreading into South America in Neogene times. 

One is the distribution of isolated or relict taxa in the genus. All four 

sections are represented in Mexico, but only two in South America. Ehe 

species found in South America all either occur in Central America or 

show close affinities to Central American species. On the other hand, M. 

membranacea and M. deliciosa, which are morphologically isolated and 

show no close affinities to other species, are confined to Central America 

and Mexico. 
A second is the distribution of species in relation to seed size. The size 

of Monstera seeds spans a critical range for dispersal by birds, the appar- 

ent mechanism of dispersal in this genus. The smallest seeds are about 5 

mm. long and are probably easily dispersed by most frugivorous birds. 

However, the largest seeds (2 mm. across) have a much more 

restricted pool of potential dispersal vectors. The largest-seeded species 
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Maps 1-8, 1. Density distribution of Monstera species; for each square of 5° latitude aid a longi- 

tude the number of dots equals the number of species of Monstera occurring in that ion. 2-8. 

Distribution of Monstera species: 2. M. dilacerta; 3. M. obliqua; 4, M. spruceana; 5. M. "bpinnate 

(dots) and M. gracilis (triangles); 6. M. dubia; 7. M. lechleriana (dots) and M. oyaguensis 

(triangles); 8. M. adansonii var. adansonii ay var. laniata (dots), and var. Fe aa (tri- 

angles). 
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occur in Mexico, and there is a cline of decreasing seed size both 

within and between species toward South America. All of the South 

American species have seeds less than 10 mm. long, and one could 

argue that the species in South America are simply the most disperable 

nctulata; 10. M. deliciosa; 11. M 

membranacea (dots) and M, minima (triangles); ser M. pittieri (dots) and M. luteynii 

). : 
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(and dispersed), assuming the genus to have had a North American 
origin. 
An additional relevant line of evidence is the range of climatic tolerance 

in Monstera. Although strictly tropical in natural distribution, M. delici- 
osa, M. adansonii, and Epipremnum aureum grow vigorously, flower, 
and set fruit in central Florida where they are annually exposed to frost. 
This moderate cold-hardiness, coupled with a degree of drought tolerance, 
suggests that Monstera species could have survived periods of unfavor- 
able climate in the late Paleogene followed by diversification and 
dispersal into South America in the Neogene. 

Distributions of individual Monstera species are shown in Maps 2-16. 

A pattern found in several species is that of a disjunct distribution of 

Mexico-Guatemala and Costa Rica-Panama. Three species of montane 

habitats show this distribution: M. punctulata (Map 9), M. deliciosa 

(Map 10), and M. lechleriana (Map 7). The latter two exhibit morpho- 

logical differentiation between the southern and northern populations, 

indicating that this disjunction has persisted long enough to allow some 

evolutionary divergence. Monstera siltepecana and M. oreophila are two 

closely related montane species which may represent geographical 

speciation based on this disjunction. The barrier between these two 

regions for montane species seems to be the absence of high and wet 

mountains in the region of Nicaragua and Honduras, where the mountain 

ranges are lower than those to the north and south. The mountains of 

this intervening area are covered with mesic oak-pine forest. 

A similar disjunction is found in Monstera tuberculata (Map 13), a 

lowland species of the Atlantic coastal plain not known to occur above 

00 m. elevation. The Mexican and Costa Rican populations are separate 

taxonomic varieties, well differentiated by the morphology of their fruits. 

At present, a wet tropical forest is continuous along the Atlantic coast 

from Costa Rica to Mexico. The absence of M. tuberculata from Nica- 

ragua and Honduras may represent the extermination of these species 

in the middle region of a once continuous distribution because of periods 

of drier climate in the Pleistocene, as suggested by the Raven and Axelrod 

(1974). The only Monstera species distributed continuously through this 

region, M. dilacerata (Map 2), has seeds about one-half the size of the 

disjunct species. This feature may increase its rate of dispersal to the 

point that it is the first species to have reinvaded the area after a period 

of dry climate. 
In South America, Monstera is distributed primarily in a broad are 

extending from Peru to the Guianas, thus reflecting the distribution of 

e lower montane slopes which are the chief habitat of most species. 

The only Monstera species which is abundant in the Amazon Basin is 

M. obliqua, a tiny creeper inhabiting the margins of waterways. The 

massive monsteras which form such a characteristic element of wet 

Central American vegetation are mostly absent from the Amazon region. 
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SPECIES CONCEPT 

In considering the overall pattern of speciation in Monstera, two 

distinct elements may be separated. The species of sections Marcgravi- 

opsis, Tornelia, and Echinospadix are clearly demarcated in terms of their 

between species are absent. (iss even thoug! : acuminata an 

to distinguish them from other oe This pattern suggests an yes 
speciation followed by the extinction of intermediates. 

In contrast, the species of section Monstera are connected by numer- 
ous intermediates and the delimitation of species is difficult. Quite 
diverse elements may be joined by a series of intergrading forms, and 
nearly all of the species intergrade with M. adansonii, which is itself poly- 
morphic. In addition, there are broad geographic clines found with 
respect to several characters, among them fruit color, style length and 
seed size. 

In Mexico, species of section Monstera have white fruits; further south 

the same or related species have pale yellow fruits, in Colombia medium 
yellow, and deep yellow or orange in the Guianas and Amazonia. A 
second cline is in the shape of the style, which is prismatic in Mexico. It 

is more conical and attenuate to the south, resulting in rather spiny 
appearing spadices in Brazil in contrast to the smooth spadices found in 
Mexico. Seed size is greatest in Mexico and decreases to the south and 
east. Each cline is found within and between species in section Monstera. 

The existence of these clines and of large numbers of intermediates 
suggests that barriers to genetic exchange between these species are weak 
and that hybridization and introgression are correspondingly common. 
Thus, for example, the genes for yellow fruit color have spread through 
the South American populations of all species in section Monstera but are 
absent from the Mexican populations. This results in the confusing situa- 
tion where fruit color in populations of Monstera lechleriana of Venezuela 
more closely resemble M. adansonii in Venezuela than they do popula- 
tions of M. lechleriana in Mexico. 
A number of the species of section Monstera have broad geographic 

ranges. They are species found at forest margins, along waterways, and 
in clearings rather than in deep forests. Apparently they have adapted 
readily to the great increase in habitats resulting from disturbances by 
man, and Monstera adansonii has become a common neotropical weed on 

fence posts and telephone poles. This has perhaps contributed to the 
breakdown of ecological or geographic ‘pe a that formerly separated 
species of this section and accounts in part for the numerous intermedi- 
ates between species. 

e application of binomial nomenclature to this situation is not 
straightforward. In this revision, I am treating as species groups of 
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individuals which are ecologically and morphologically similar. The 
degree of similarity requisite for the inclusion of two individuals in a 
species depends on the amount of variability known to occur within 
populations and individuals, and on the relative abundance of intermedi- 
ates between unlike forms. The resulting classification is a broad one and 
emphasizes similarities rather than differences, though in the description 
of each species I have tried to indicate the extent of its variability. I am 
sympathetic to the possibility that a taxonomist of different tempera- 
ment, using the same data and approach, might accept 40 or 45 species 
where I recognize 22. It is likely that some of the species recognized in 
section Monstera are in reality groups of sibling species, but while 
suspecting this I have been unable, with the information available, to 
recognize additional taxonomic entities. In addition, there are specimens 
which, while not fitting any of the known species, are insufficient as the 

basis for the description of new taxa. I predict that further species of 
Monstera are most likely to be found in section Monstera and to come 
from Costa Rica and Panama, particularly the mountainous regions. 

Several previous authors have recognized infrageneric taxa in Monstera. 
Miquel (1844) divided the genus into two sections: section Monstera, 
with the flowers at the base of the spadix imperfect and carpelate; and 
section Heteropsis, with all the flowers perfect. Carl Koch (1857) 

Monstera which he divided into six subgenera. Three of his subgenera 
include species of Monstera as here delimited. These were distinguished 

on the basis of leaf shape: one included species with entire margins; a 
second with the leaves pinnatifid but not perforate; and a third with the 

leaves pinnatifid and perforate. Schott (1860) separated the pinnatifid- 
leaved species of Monstera as a separate genus, Tornelia. 

I consider these subdivisions of the genus to be artificial, and propose 

a new classification in which the genus is divided into four sections. The 

majority of the species are placed into two sections on the basis of their 

patterns of development. In section Monstera the seedlings have exserted 

foliage leaves and develop to the adult stage by a gradual increase in 

juvenile is a shingle plant, and the adult has large exserted leaves. Two 

unusual species are relegated to monotypic sections on the basis of 

characters discussed in the description of those sections. 

This treatment separates into different sections species which as adults 

may be rather similar, but have very different developmental histories 

(e.g., Monstera dilacerata and M. tenuis). On the other hand, species 

which show a very similar heteroblastic development in early stages, but 

differing morphologies as adults, are included in the same section. 
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TAXONOMIC TREATMENT 

TRIBE MONSTEREAE ENGLER 

Monstereae Engler, Noy. Act. Akad. Leopold. 39:143 Bees 
Anepsideae Engler, Nov. Act. Akad. ee matt 3 (1876). 
Se ai ae Engler, Nov. Act. Akad. L ar 39:143 (1876). 
Scindapseae Nakai, Ordines Famili 216 (1943). 
Sten ee cnieee Nakai, Ordine: — 216 ee 
Rhodospatheae Nakai, Ordines Familia 6 (19 

Scandent ee in laticiferous clerics: trichosclereid roan present in 
spathe and spad e leaves entire, pinnatifid, or foraminate, the latt condi- 
tions reédulting sat nie death of small groups of eg! cote early in gc taal nt; 

e petiol ivictiluta; the primary lateral veins of the lamina parallel, the amas 
lateral veins parallel or reticulate. Spathe ie deciduous after flow 
sonnel persistent in Rhaphidophora); spadix cylindric, without an appendix; fever 
perfect, sometimes sterile near the base of the spadix; stamens 4, extrorse; perianth 

lacking; ovary 1-2(-6) locular, ovules 1-0, anatropous or oe oe fruit a 
te: 

TYPE: Monstera Adans. 

KEY TO GENERA OF THE TRIBE MONSTEREAE 

A. Needle-like trichosclereids present in the spathe and spadix. 
B. Ovary unilocular or incom pletely bilocular, pesinscll a a hi cia, vas 
C. Ovule amphitropous, solitary, = 1; s eeds lac ing e . Scindapsus. 
C. Ovules anatropous, more than one; se enipl ith fa deans 
D. Ovules 2—4(-6) at the Pegs of a gree intrusive parietal placenta; ae curv 
3-7 mm. lon: WHIG Le is ee ee peta ae 2: Deceiin. 

D. Ovul numerous, secs aes on two yoee ae a cia ee seeds 

fusiform, straight, 1.3-3.2 mm. long, 0.6-1.0 m .... 3. Rhaphidophora. 
B. Ovary 2-6 loc ular, neotropical. 
E. Seeds globose to oblong, 6-22 mm. long, the raphe S- ee endosperm see 
Pg 2.per og leaves pinnatifid, foraminate, or en 4, Mon 

Seeds fusiform. claviform, or lenticular, less than 3 mm. te uibee pinoy 
woven (2—)3- nye loculus, leaves entire 
F. anaes basal, seeds "fusiform to claviform, 2.0-2.5 mm. — leaves Huckly 

toaiabeoig mre ermation 
F. Placentation bee "gt oe and flattened, curved 180" 1.6 m 
across: leaves not coriaceous: 2062. eo. ee i Wdeasahe 

A. Needle- like pcre ase tg pve from the spathe and spadix; ovary unilocular 

with one intrusive placenta bearing two ovules near the base, seeds : oe ing endo- 

BOOON, MOAVH ici ceca us Ces Gee re ee ee ta gee nt Amydrium. 

Beard — Melet. 1:21 (1832). rype: S. officinalis (Roxb.) Schott (Pothos 
officinal 

Cuscuaria ‘Schot, a 5:45 (1857). ryee: C. marantifolia Schott (Pothos 
cuscuaria Auble 

gooey ae Schott Genera Aroid. App. (1858). Type: A. poeppigiana Schott, 

t. (Scindapsus occidentalis Poepp., A. occidentalis (Poepp.) Engler & 
Kr: anit 

Leaves entire in the Asian species, pinnatifid in the Brazilian species, never 

perforate. Secondary lateral veins running parallel to pe primary lateral veins. Spadix 

sessile; ovary unilocular, ovule amphitropous, basal, solitary; seed strongly curved, 

somewhat eaciximen +9 mm. long, 3-7 mm. wide, 2.0-4.5 mm. thick, testa smooth, 
hard; endosperm absent 
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About 25 species, India and Sikkim to the Solomon Islands, one species 

in Amazonian Brazil. For a discussion of the Brazilian species see Madi- 
son 1976 

2. Epipremnum Schott, Bonplandia 5:45 (1857). type: E. mirabile Schott. 

Leaves entire or pinnatifid, coriaceous; seg lateral veins parallel or reticulate. 
i, rer ovary unilocular with a rica wae placenta bearing 2-4(-6) 
ovules at its base; seeds strongly curved, asymmetric, 3-7 mm. long, 1.6-5.0 mm. wide; 
testa hard feaey pitted or rugose; ee om eceiny ane ae curved, 

About 15 species, Burma to Samoa and the Marshall Islands. 

This genus has been merged with Rhaphidophora by several authors, 

but in its seed morphology and vegetative characters it is much closer to 

Monstera. 

fc deep ah Sasol Hassk. Flora 25 oe oe 11 (1842). a. R. lacera Hasskarl, 

illegit. (Pothos pertusus Roxb., R. pertusa Vergo 

Afroraphido phora Engler, Natur. Pflanzenfam. Il: T ree). eA: A. afri- 

ma (N. E. Brown) Engler (Rhaphidophora feet N. E. Brown). 

Leaves entire, pinnatifid or perforate; secondary lateral = parallel to primary. 

Spadix sessile or stipitate; ovary unilocular, divided by 2 (rarely 3) intrusive parietal 

placentae bearing numerous ait ovules; seeds on go iform or flattened, 

straight or very slightly c 1.3-3.2 mm. long, 0.6-1.0 mm. wide, smooth; endo- 

sperm present, embryo ale, s aivight or slightly curved. 

About 60 species, West Africa, India and Ceylon, Nepal to Samoa, 

Formosa 

4. Monstera Adans., _ des Plantes I1:470 (1763). tectoryPe: M. adansonii 

Schott (Draconis pe rtusum : 

Hatlegrsta ez ex Linnaea, Linnea: 26:282 (1853). Type: T. fragrans Guttierez 

x Lin 

. 

Serangivm W. Wood, Salisb. Gen. Pl. Frag., p. 5 (1866). TYPE: Dracontium 

pert 

Leaves entire, at or perforate; secondary lateral veins ae reticulate. 

tum Spadi il bilocular, the se rforate at its base, b ules per 

bake ssi ni SS aenily oven eded, teats peg to gree 6-22 mm. long, 

losperm. 4-12 mm. ds the funiculus S-shaped, testa soft; endos 

Twenty-two species, Mexico to Brazil, Lesser Antilles. 

5. a Schott, General Aroid. t. 70 (1858). LecroryPe: S. mathewsii 

Schott 

Leaves entire, ovate to lanceolate, thickly coriaceous. Stem terete, usually less than 

in length an 1m d not closely attached to the se ge eo often stipitate; 

1, i an ds elongate, fusiform : 

ede ies siege Ps eee sarap long raphe esta abundant endosperm embryo 

axile, eteatohe or Tightly curved. 

About 20 species, western neotropics from Nicaragua to Bolivia. 

6. Rhodospatha Sep Poepp. & Endlicher Nov. Gen. et Spec. III:91 (1845). Lecro- 

Oepp- TYPE: R. latifolia 
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Atimeta Schott, Genera Aroid. t. 71 (1858). Type: A. videniana Schott. 
Anespsias Schott, Genera Aroid. t. 73 (1858). Type: A. moritzianus Schott. 

Leaves entire; secondary lateral veins closely parallel to primary; lamina mem- 
branaceous, developing leaves red or pink. Spadix sessile or stipitate, feat spadix 
often red; moh! os rarely 3-6 be ovules numerous, superposed in ode: 
series on the septum; seeds reniform bes lenticular, strongly compressed, 1.0-1.6 

across, 0.5 mm. thick; Pe mnnes pre: 

About 15 species, Mexico to Brazil. 

7. Amydrium Schott, Ann. id Lugd. Bat. I:127 (1863). ryee: A. humile Schott. 
Epipremnopsis Engler Pflanzenreich IV ae 1 (1908). rTypE: E. media 

(Zoll. & Mor.) Engler ae medius Zoll. & Mor.). 

Trichosclereids lacking. Leaves entire, pinnatifid, or foraminate; orate lateral 

veins reticulate. Spathe yellow; spadix stipitate or sessile; ovary unilocular with a 

y intrusive parietal ani yes two ovules; seeds reniform, abou if 9 mm. 

we 7 mm. long; endosperm abse 

Four species, Malaysia. 

EXCLUDED GENERA 

Anadendrum and Heteropsis are intermediate in character between 

the subfamilies Monsteroideae and Pothoideae. They were included in 

the Monstereae by Hutchinson (1959) but placed in the Pothoideae by 

Engler and Krause (1908). 
Anadendrum has a perianth of connate tepals in contrast to the naked 

flowers of the Monstereae. It lacks the characteristic trichosclereids and 

has inaperturate pollen rather than the meridiosulcate pollen of the 

Monstereae (Thanikaimoni, 1969). Engler and Krause (1908) mention 

perforate and pinnate leaves in the generic descriptions of Anadendrum, 

but all the species they describe have entire leaves. If perforate leaves 

do occur in Anadendrum this would suggest a greater affinity to the 

Monstereae; on the other hand, this condition is also found in Rhektophyl- 

lum and Cyrtosperma of the Lasiodeae, and thus is not definitive. This 

genus seems best retained in the Pothoideae. 
Heteropsis differs from the typical Monstereae in several respects. It 

has entire, subsessile leaves which apparently lack a geniculum. Tri- 

chosclereids are absent. Species of Heteropsis exhibit monopodial growth, 

in contrast to the strictly sympodial growth of the Monstereae. I follow 

Engler and Krause (1908) in relegating this genus to a separate tribe 

of the Pothoideae. 

MONSTERA ADANS., NOM. CONSERV. 

Monstera Adans., Fam. des Plantes 11:470 (1763). LECTOTYPE: oh adansonii Schott 

( Draconi tium aed rtusum L.) see Nicolson (1968a) on typificatio: 

Tornelia Guttierez ex Linnaea, Linnaea 26:282 (1853). Type: T. poe Guttierez 

ex. rasa 
Serangium W. Wood, Salisb. Gen. Pl. Frag., p. 5 (1866). TYPE: Dracontium pertusum L. 

Scandent epiphytes of wet tropical forests, climbing by adventitious roots. Seedling: 
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germination hypogeal, _ — SPeagr es ~ — and — exserted foliage 
leaves, or a 8 lucin| ng. a tolon-like sh in diam with internodes 
4-10 cm. long, bea ing s Seale a aves at ean oe ty kas to re m. long. Juvenile: 

ed 
oO a ° << ~ o fe) ao ° g o g fe} aa Fy 5 = oO ~ i oO n co ga i ag ae ~~ ~ 

cag iS 
S oO nn wn o [ory ~ aa [-} & 5 n o as > oO nn Z = n Z a & o So = oO ree t*) 3 S t=] 7 

length of the petiole. Adult stem: green or Rag smooth or tuberculate to warty, 
2-80 mm. thick, with internodes 1-12 long (to 30 cm. pusstee in aera leaves 
Soy Pate re the angle of divergence between the anks about 
90° to Adv wk rh of t types, ponitively gectiop ic pce roots 

e t 

long with a pulvinus at each sar vegionind ae ae - = its length, — ath wings 
deciduous or Ss Lamin mbrai ceou! ate Tastdcleds 
10-120 cm. long, 4-75 cm. aide oe base peer - sete or aa, often a 
the apex various, usually vest ig s entire or pinnatifid, the lamina perforate 
not, the perforation s in 1-4 series per side; primary lateral veins indistinct or distinct 
and 6-40 in aaabée per side, sally hite and prominent abaxially, the ries! 
lateral veins parallel t mary or reticulate. Peduncle: terete or flatt 

e 1-40 cm. fe ‘Spathe: white, cream, Lage to = Aw or rose 
at maturity, coriaceous, hemisphe chs to naviculiform, 5-35 tall, 3-15 cm. 
across i open, opening widely or only by a narrow ae shit ean after anthesis. 

m 

e 
ies indehiscent. Seeds: globose to oblong. 5-22 mm. long, 3-12 mm. across, 

the Cae S. shaped by curvature of the seed in development; the testa brown and 

soft, the embryo macropodial and green or blue. 

KEY TO SECTIONS OF MONSTERA 

A. Plants in the earliest climbing phase with exserted leaves, the petioles more than 

8 the lamina len 
B. Pistils wal mm. across in fruit, seeds feign mm, Sis ee Section i 

B. Pistils 5-8 mm. across in fruit, seeds 5— Me OMS, seeks Section Mons 

A. Plants in the ear dailiest os phase ae jee tightly appressed to the hee 

the petioles less than % the lam 
C. Flowering spadix erect, adult nae with a short ligule or ligule lacking. ........- 

See tee peck te weg ee eae eae ene ert me es ion na es agora 

C. Fl It leaf with a ligule about equal in length to the sobs tela: spadix pendent, adult leaf with a ligul 4 ee. eiiapeds 

KEY TO SPECIES OF MONSTERA 

A. Lamina regularly pet Carly on one side only). 

B. aes lacking perfora 
C. Pinnae 15-30 in ere per side, flowering spadix 3.5-5.0 cm. oer a 

FO Panning) 56 6 a eee ee ees M. tenuis. 
Cc. Pinas, 4-12 per side, seat spadix m. thick 
D. Lamina br Sadly co ly cordate at a Sed base, cones lateral veins reticulate, te 

10-18 mm. across i ete ee ee aa 22. M. delic ~~ 

D. Lamina truncate to acute at the base, secondary lateral veins parallel, Pp. 

5-8 mm. across in fruit. 

- Peduncle equal to or shorter than the spadix. 

Pistils truncate, — spadix 12-95 cm. long, — ) arg not con- 

one ab the base (52) es os oe te . M. spruceana 
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F. Pistils with a cere style, flowering spadix 8-12 cm. long, | pen usually 

t the b sub constricted at the basew. C00. bei ee ae ee ee pinnata. 

E. Peduncle more ae ° cm. a than the spadix. dix. 

G. veirade spadix 4-6 long, 1.0-1.2 cm. thick, stem 5-10 — thick, 

peduncle 5-8 mm. thick (Colombia ) eee Lo ae poses 

G. Panne spadix 7-16 cm. long, 1.5-2.5 cm. thick, stem 15-40 m 

i Ee eat, eae eh eS . M. Miaocuae 

H. 7 acer veins ee arallel. 
per side, petiole sheath —_ aaa spadix - cm. long, 

sate 8-18 cm. long, below 1000 m. (Colombia). .......... pote wt 

I. Pinnae 12-20 per side, Sipeet sheath etsinetls iowetiog ba o1 2 cm. long, 

peduncle 20-30 cm., above 1600 m. (Costa Rica). ...... BE: Splpraneibden 

H. Secondary lateral veins seckeadinbe 
Fo Pour sheath green and pee isbent; cae membranaceous, ho Saat on 

eduncle for 3-8 cm. (Costa Rica). .......--++..+-- 6. M. membra 

J. os sheath deciduous or at me marcescent, lamina coriaceous to Cael 

aceous, spathe not arog on the 
. Lamin 

eel Be 
an the petiole, ‘i roa 14 times longer ar nor pistils 

in fruit 1O=18 nim neross. Sate. oe Se eee deliciosa. 

K, Lamina — the petiole, more than 13 times longer than eae yee in 

ruit 5-8 mm. acr 
be D Peticle white. capo lamina cr a green, peduncle more than 12 cm. long, 

dried pistils with a ore na Arava ci doh ee 6. M. tulata. 

E: wae "9 and lamina , peduncle less than 11 cm. log died visti 

bro r black, not age dubia 

A. Lamina ne the margins tii or with a few lacerations but not anes pin- 

nati 

M. Lamina with hha seme 

N. Petiole 5-18 cm. long, peduncle more sll twice the length of the spadix, stems 

2-10 mm. thick, spathe deep yellow abaxi 

O. Flowering spadix 5-10 mm. thick, a berries globose, gs 1000 m. elev. 

eR ea enc ee cis webs ope. eee eae obliqua. 

O. F Haren spadix about 20 mm. thick, mature berries —, a 1400 m. 

( Colombi ne Geena orm ureter ec ese ecru c ie M. xanthospatha. 

spadis, stem 10-60 mm. thick _ not deep ee habia. 

P. Secondary lateral veins reticulate. 

Q. Petiole sheath persistent, jaa. thinly membranaceous, ee 13-17 cm. 

RMR) ie ons ies ain elen Geers trea s embranacea. 

2 Petiole ps deciduous, lamina subcoriaceous to coriaceous, eggs aati 5-12 

R t Spathe 16-25 cm. tall, flowering spadix 10-13 cm. long, gran — gree 

eens to Honduras). M. 

Spathe 6-12 cm. tall, seta ats Loe 5-10 cm. long, rating pad pale 

yellow (Costa Rica to South America). ......---+---++++e++> 

P. Secondary lateral veins parallel as ‘reticulate near the mai vies 

o Pedicle 4-10 cm. shorter than the spadix, juvenile a shingle plant (Mi eax? no 

S. Paden equal to or sale te the spadix, juvenile with — leaves. 

. Primary lateral v ns 5-10 mm. apart, abov: e 1600 m. ele — and 

Costa Rica). co hos Os se ike Sees ees reophila. 

T, genet lateral veins more than 15 mm. 

. Flowering spadix less than 13 cm. ong, ‘teitiog spadix 2% poste cm. 

pe ee RUS ene a ree ee ee ee dann 

N. a base abruptly truncate or eopripeige heer primary = 

veins per side, flowering spadix 2. M. lechleria 
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Leaf lamina with a broadly cuneate portion at the base, 12-16 primary 
“ater veins per side, flowering spadix 1.5-2.0 cm. thick opeesiat and Guate- 

Winla ) ee as eek cae eter ae eee 3. M. acacoyaguensis. 

M. yee — without perforation: 
W. Lamina 13-120 cm. long, packiancls 14 cm. thick. 
X. Fruiting spadix 2-4 cm. thick, seeds 5-8 mm. long, petiole nee ame 

Eee eeer Oe OREN SS seer MeN gar Gon wea Ome et OCs adanson 

X. Fruiting spadix 4.0-6.5 cm. thick, seeds 10-20 mm. long, fone deh 

persiste 
Y. Lamina 35-65 cm. long, peduncle is a cm. long, seeds Larry mm. long, 

ee 6-12 cm. gohenes 3 to Honduras) 36 fs ees 4, M. acuminata. 

Y. Lamina 70-120 cm. long, peduncle 30-40 cm. long, poe 10.13 mm. rg 

friternodes 426 omic ei. ae se ee M. lechleria 

W. Lamina less than 35 cm. long, heat 2-9 mm. thick. 

Z. Peduncle equal to or shorter than the Ls ma pendent epiphyte - on 

han: nging stems, stems with a thik tan cuticle, often flaking off in dr — 

ide ie me bia. amina i Arca 20 cm. long and 15 cm. wide. ........-- 

AA. Lamina less than 20 cm. long ~— 15 cm. wide. 

BB. Petiole 7a Pat 4 cm. ie dix pendent. ........ 21. M. tuberculata. 

BB. gyaots more than 7 cm. long, raat erect. 

Cc 2-5 times sare than broad, veins obscure (Costa Rica and 

pauses bo act ahh Ce pee dag act ees me ewe 19. pittieri. 

CC. Lamina 1-2 times longer than broad, veins prominent in dried eaves 

‘Os ion) ee eat tae ea ees 

DD : anaes shee 
EE. Spathe deep yellow abaxial, ‘lowering spadix less than 8 cm. long, petioles 

5-18 cm. me stem 2-10 mm 

FF. ae ing spadix 5-10 mm. gat mature berries me reerd 1000 m. 

GOV RTON eo os CPR So ee Ces wel ne enone eis M. obliqua. 

FF. Flowering _ about 20 mm. thick, mature eens prismatic, rece 

1400 m. (Colombia). ......-----+:ceecsereteeett: xanthospatha. 

EE. Spathe the oe as nae or cream abaxially, flowering spa — ies 10 cm. 

long, petioles more than 20 cm. long, stems 10-30 cm. thick M. adansonii. 

MONSTERA section MONSTERA 

TYPE species: Monstera adansonii Schott 

SYNO} : Monstera section Heteropsis Miq., Linnaea 18:79 (1844) 

TYPE species: Monstera obliqua Miq. 

The species of section Monstera have penne with exserted foliage 

leaves, and development to the adult stage is by a gradual increase in the 

size of successive leaves without pronounced heterophylly. The peduncle 

is longer than the spadix in these species except for M. siltepecana and 

M. subpinnata. 

The species in this section are connected by many intergrading forms, 

making their delimitation difficult. Most of the species ant with 

Monstera adansonii, which is itself polymorphic. Monster membranacea 

is rather isolated in the section, showing no close cahio to other 

species. 
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1. Monstera adansonii Schott 

Scandent epiphyte mec m. tall. Juvenile: — spoons stem reac green, 
terete, internodes 1-6 cm. long; petiole vaginate for ts length, the lamina 

: al 
each leaf scar overlapping fo r 3-6 mm.; axillary buds longer than wide, located in 
a depression which is not ie nded into a sulcus. Petiole: smooth, 20-60 cm. long, 
somewhat shorter than the pian vaginate to oo geniculum, the wings of the sheath 
— or persistent, the geniculum 3-5 cm. long. aera ee Sb 

eoially, very w ~~ ovate to elliptic. c, 25- Sate cm. long, 1 cm. wide, the base 
metii mn 

margin entire. ~— irr egula eh ee th perforat — to numerous in nie 

flattened, 9-22 ong, 10-14 C eae 1.12.0 cm. | wide. Spat. e: cream to 
yellow, ees tae 12-28 cm. tall, 10-25 cm. around, acuminate, opening widely “ 
maturity. Flowering spadix: cream to yellow, cylindric, 8-13 cm. long, 1.1-2.6 cm. 
thick, the pi: mm. long, truncate or acute at the apex, th er 6-8 rows of 
flowers sterile. Fruiting spad reen, becoming yellow to deep yellow at mat ry. 
10-1 ng, 2-4 cm. thick, the stylar portion of the pistil containing trichosclereids 
deciduous, oe — seeds in a gray. 5g sala since Big one-seeded, the s eeds 

KEY TO VARIETIES 

Petiole = with wings deciduous; leaf base unequal with one side truncate to 

subcordate and the other side cuneate to acute, the lamina less than twice as long as 

wide seat veins on at least one side arising from the midrib at an a greater 

n 60°; Nicaragua to Peru, Venezuela, the Guianas, and Brazil (Ama soe 

Petiole pe with wings persistent; leaf base subequal, cuneate to i | oe whe 

lami an twice as long as wide; lateral veins on both sides arising a 

angle less ia 60°. 
Pistils truncate at the apex, cream to pale yellow in flower; Lesser aan Bees 

Re oe Ue eee eee Sure Get oy sien Gere oe = adansonii. 
Pistils acute at the apex, medium yellow in flower; bpp. ma "Guiana, Brazil, 

Fi ar. klotzschiana. 

la. Monstera adansonii Schott var. adansonii 

Fic. 33, MAP 8 

Monstera oo Schott, Wiener Zeitschrift fur Kunst, caine & Lely pate 4:1028 

(1830) based on Drac —— pertusu m Li, Spec ies Plani aR 7. LATS) ‘038 

(Ro: 

(1878). Typ nye tivated, Hortus Schoenbrun.: Jacquin, Plant Rar. Hort. Schoenbr. 

Ii: t. 184, 185 on), REPRESENTATIVE COLLECTION: habitat in America meridion- 

alis, Herbarium wade uin, 1778 (s 
Monstera imrayana Schott, Oest. Bot. Zeit. 9:40 (1859). type: Dominica, Imray 330 
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Fic. 33. Monstera adansonii var. adansonii. From Plumier, Descriptions des Plantes de ’Amerique, 

pl. LVI. Paris, 1693. 
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(holotype x; drerone of holotype = Schott Aroideae No. 2269, w, non vidi, photo 
BR,C,GH,NY,S,U! 

Monstera sk copii Schott, Prodr. Syst. Aroid. p. 362 (1868). TYPE: oe 
Perotet (w, destroyed; drawing of ae = Gecucks Aroideae No. 2275, w, non 
vidi, photo 3 BH,BR,C,GH,NY,S,US ), REPRESENTATIVE COLLECTION: Guadeloupe, 1843, 
L’Herminier s.n. (P). 

pees leaves falcate, the a 3-4 times longer than broad. Adult stem: 1.5- 
. thick, internodes 2-3 cm. long. Petiole: 25-40 cm. long, the sheath wings 

persistent Lamina: ovate to elliptic, 14-20 cm. wide, 35-50 cm. long, the length 
e than twice the width, midrib “eg sarees lateral veins mostly arising at 

an po S than 60° with the midrib, the base cuneate to bluntly acute; the 
ide, ov: 0-3.5 

ing pat on cream to pale low, TLS cm. thick, 8-11 cm. long; pistils prismatic, 
truncate at the apex, 4.04.5 mm. lo long. Fruiting ‘spadix: pale yellow, 1.8-2.2 

cm. long. 
LOGY. ici Michael Adanson (1727-1806), French botanist and author of 

the name Sion 
COMMON NAMES. Bois de couleuvre, Caracol, Siguini (Guadeloupe). 
DISTRIBUTION. Lesser Anil, site to Trinidad. 
REPRESENTATIVE SPECIM : mountain, 800 m., 16 July 1906, (enna i 1811 

(uv). St. Kitts: Buckley ue Sena 1901, Britton & Cowell 204 (ny). Antigua: 
Wailing, Sept. 1938, Box 1530 (3M, vg Guadelou pe: Basse Terre, Ravine de Belost, 

ss het 1935, Stehle 1973 (us); Basse Terre, Dec. 1938, Quentin 1072 (us); 

P,us); Fort St. eng » May 1820, Plee a (3H,P,us); Absalon, 1880, Duss 522 (Ny). 
St. Vincent: damp t, 500-2000 ft., May-July 1890, H. H. & G. W. Smith 37 (x); 
Botanic Gardens. po “foa9, pooner 2754 (uc, cs). " Tobago: Mason Hall Bridge, 
April 1914, Broaia ay 4835 (s,us); Castara road, — 1953, Hunnewell 19920 (cu). 
Trinidad: Mayaro, March 1922, "Bailey 668 (BH 

1b. Monstera adansonii Schott var. laniata (Schott) Madison, comb. nov. 

Tornelia laniata Schott, Oest. Bot. Zeit. 8:179 (1858). Monstera pertusa (L.) 
deVriese var. laniata (Schott) Engler, in Martius, Flora sounpscegate a bee :113 
(1878). rypE: Costa Rica, Candelarta, Orsted 15795 (c; og La i). 

Heteropsis ovate M iq., Hort. stelod. De bite Sem. (1853). M as ov sir (Miq. ) 
Schott, Oest. Bot. Zeit. 8:387 (1858). ryPE: Surinam, Wildparkstation, cllnaied 
material from this locality aga: to co by Miquel, Carl Koch s.n. (holotype 8, 
non vidi, fragment of ho 

Monstera_ holtoniana age ah Bot. Zeit. 9:40 (1859). type: Colombia, og 
Paila, 17 February 1853, I. F. Holton 217 (holotype x, photo se; isotypes PH n 
610479, NY; es of saa type = Schott Aroideae no. 2318, w, non vidi, a 
BR,C,GH,NY, US). 

Monste era tricdrichethalli Schott, nears t. Wochen. 4:65 (1854). Type: Nicaragua, 
iquinohomo, Friedrichsthal 1 = i coed. ~_ od = nila = Schott 

Aroideae No. 2245, w non a fe to BR,C,GH,NY,S,SEL,US ). TATIVE COL- 
LECTION: Nicaragua, Dept. bese amy 6-10 km maniacs of Matapsige on road to 
El] Tuma, 1000 m., 14-16 Jan. 1963, Williams, ‘Moles ¢ Williams 24033 (F). 

Juvenile: leaves ovate, the lamina 1-2 times longer than wide, entire or perforate 
with 1 elliptic perforations per ade. Adult stem: — in cross section, 1.5-2.5 
cm. across, 1.2—1.6 cm. thick, internodes 2.5-8.0 cm. long. Petiole: 20-45 cm. long, 
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the dey wings —— saploiget Lamina: ovate to broadly ovate, 15-40 cm. wide, 
22-55 cm. long, the length less than twice the width; the base unequal, one side 
truncate ‘to paid the other a cuneate to acute; primary lateral veins at t least 

j : 

: W, 
12-28 cm. tall, 10-25 cm. around, a bike Slee than the spadix. Waponing 
spadix: pale yellow, 1.4-2.5 cm. thick, 8-13 cm. long; pistils prismatic, truncate at 
the As aa Fruiting spadix: 20-3. 6 cm. thick, 10-16 om. long, pale yellow 

ON NAMES. Chirrivaca (Costa Rica): Halloquaballa pps Guyana); 
Hie as ye puerco, Pasmo (Panama); Patquina eru); Pifanona (Costa Rica); Saca- 
rs Aaa Sipé tracud, Tracud (Brazil); Ventanillo (Costa Rica, Nicaragua). 

uTION. Nicaragua to northeastern Peru, Curacao, Tobago, = Aa the 
Cina, tes ee Sein and Enis 

VE SPEC ee ragua. Jinotega: _ ag ee ayes m., ted 
1947, Spay. ‘10476 (r). Z iy Map of El Rec 0 Mico gs 
ai storey Ma pee ide Moge dl: of Rama, 50 oo Sept an, "Wodion ries a. 

a level, aor 1923, & satan 7131 

(vs); ga vot ‘Chichie ah ty 90 m., July 1947, gore 11813 (7). Managua: 

ee bape 1926, gin 204 (us); age de Managua, 600-— m., April, 

8 (us) ; Casa setae & Nh , June 1923, Nene Harve ey © 
Valentine ah ie reac 6-10 km northeast of Matagalpa, road to El Tuma, 

Jan Williams, Molina & & Williams 3S (CF). Poet Volcan Mombacho, 

F ob: ees Baker 2335 (x). Without ioe 1853-56, US north Pacific Exploring 

Expedition, yess sn. (GH,us). Costa Rica. Ptesic on Seay of Tilaran, 500- 

, Jan. 1926, Standley & Valerio 46587a (us); vicinity of Santa Rosa, 280-600 

m. ome 1972, Madison 731 (cr,cH); vicinity of Cafias, June 1970, Daubenmire 814 

(F); near La Cruz, 200 m., ee 1968, Burger & Stolze 4841 (F); Punta Mala, 

March 1892, Tonduz 6807 (cr). Al ajuela: Zarcero, 5500 ft., Jan. 1938, Smith H 161 

(F); vicinity of Atenas, June ‘ant Gentry 780b (Mo); vicinity of Los Chiles, Rio 

Frio, sites rane m., me 1949, Holm & IItis 780a (a,3M). Heredia: Rio Puerto Viejo, 

confluence wit Rio ae MaeN 100 m., Jan. 1968, Burger & 

15862 lanco Pc f 85°56’W, 1969, 

Burger & Liesner “6614 (F); - north of Dominical, 10 m., Oct. 1972, Madison 

759 (cH). San José: Rio ay ita, 1-3 m., Aug. 1936, Dodg oerger 9763 

(cr,F,Mo); L bena, near Alajuelita, 1000 m., 4, Tonduz ph oad 

San José, 1135 m., April 1890, Pittier 2839 (cr); basin of tes General, 675— 

Mar. 1940, Skutch 4824 (cr,F,us); L Al m., 1924, hee 36071 

(us); e las Mercedes, near S: s, Sept 1941, Alfaro 10 (cR,F); 

Maas of - Moen d hae a July 1936. Skutch 2664 (muicu,us); ueltas, 

‘urrique Tonduz 12789 (us). ey — nna, Chia 

uly 1965, Croat Mo). Panama riqui: 

1024 Stoney Bes (09) Tari, ay 4 Puerto Armuelles, 0-100 m., Mar. 1973, Quebrad a Punta de Piedra, 
) 

oq) 
Cuabalé 50 1 m., Oct. 1972, Madison 762 (cH). Boc 

964, McDaniel 5165 (mo); Water ood Oct. 1940, von : 

raguas mi. a : 

(mo) s Santos: Guani 00-2 

Luteyn & Foster 1359 ( oy several miles south of Pedasi, July 1967, Stimson 

5303 (puKE,Ny). Coclé: 6 mi of El Valle, Aug. 1970, Luteyn & Kennedy 163 

(Du: Penonome, 50-1 _ Feb.-Mar. 1908, Williams 571 (xx). Colon: Fato, 

near sea level, July-Aug. 1911, Pittier 3841 (us); Maria Chiquita on road = Porto 

Bello, july pada’. Croat 11359 (mo); near Guasimo, April 1970, Croat 998' (mo). 

Panam mi. above Rio ~ ct. yer Duke 4748 (BH,GH,NO,US); 

nd, Fald Hill, April 1945, Johnston 806 (cH,us); 
13m 

- . Is]. 
ag Archipelago, ek en Neath Allen & Seibert 1339 (¥F,cH,MO); Rio 

ar Arraijan, 15 m., July 1938, 
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Tapia, Dec. 1923, Sandiey 28133 an 5 mi. west of Chepo, Sept. 1972, Tyson 
as (mo). Canal Zone: Ancon, 20-80 Feb. 1911, a 3954 (us). Darien: 
Puerto St. Cat! sash July ae 962, eee 2399 (mo); 14 mi. N of Pucro, June 1967, 
Duke 13051 (Mo); road from Real to Pinogana, July 1962, Duke 5135 (cH,Mo, 
us). Curacao: may of Trinidad, og a Arnoldo 3025 (us). Colombia. 
Atlantico: region of Baranquilla, M July 1934, Elias 1217 (¥,us); Tubara, 
200-250 m., Jan. 1946, Dugand & poets P 4055 (us). Magdalena: ee ta Marta, 

s s, NW slope of Sierra Nevada de Santa Marta, 800 m., Mar. 1973, 
Madison 1247 (cu); Par Ay Canaveral, 45 May 1974, Plowman & 

Davis 3733 paonie — ene Honda, Aug. os Allen 258 (¥F,Mo). Guajira: 

Serrania La Manzano, 1500-2300 ft., r. 1963, Saravia 2418 (us); 

12 km. aly of rons oe , July 1944, Honeht "(979 (us). Cordoba: near 
Planeta Rica, 100 m., Nov. 1972, Madison 787 (cH). Bolivar: vicinity ot Turbaco, 

0 m., Nov. 1926, Killip & Smith 14304 (cu,Ny,us). Choco Truando 

che, ., April 1 ro) 

“se Ses m., May 1949, Scolnik, Molina & Barkely 19An534 (us); Zaragoza, 

Tirana Creek and the Pdclea plant, 500 m., Fe 71, Soejarto & 

Ville “9731 (cH); 10 km. W of Venecia, 800 m. 5 GH). 
Cundinamarca: La Mi cad camino a Nocaima, 950-1200 m., Jan. 1942, Barriga 10651 

(us). El hse pee bel raiso, Zarzal, 1020 m., July 1939, Arvelaez & 

ande, 14 
Meta: Sierrana oe northern aad 600 m , Nov. 1972, Madison 856 (cH); Rio 

ta. U! 

f Nirgua, 650 m 

Steyermark, Bunting & Wessels-Boer 100329 Hea Miranda: vicinity 

oe Soe June 1967, Anaseciees ee (ven). Aragua: Los Cantafios, Fernandez 

110 (ven). Anzodtegui: Rio Neveri, 800-1200 m., Mar. 1945, Steyermark 61388 

iranda : 

Reserva Forestal San Camilo, El Nula, 280-300 m., March 1968, Steyermark, 

Bunting & Bleace 94966 (vEN). Bolivar: Cerro Pichaco, Bi = N of Tumeremo, 

100-300 m m., Feb. 1961, Steyermark 89207 (Ny,vEN). a: Rupununi River, 

Sept. 1948, WB 48 (wy); Waini Bea 8°20’N X ar Asal 1923, De La Cruz 

764 (¥,CH,MO,Ny,PH,US); Assakatta, 7°45’N x 59°05’W, Sept. 1923, De La 

Cruz 4327 (F, GH,MO,NY, . ay Suri a: lower slopes of Juliana Top, 500-600 m., 

Aug. 1963, Irwin et al. 54777 ee vicinity of Paramaribo, Peperpot, Jan. 1961, 

ore & Hekkin ng 2631 (c,x,u); Jagtlust, Aug. ae Focke 830 (u). French 

ana: Cayenne, June 1914, Benoist e (p); les Ages Aug. 1854, Sagot 5.n. 

= Toukouchipan nn, 500 m., Aug. 1972, J uadies 1307 (us). Brazil. Amapa: 

1°45’N X 50°58’W, Aug. 1962, Pires & Cavalcante 52495 (mc,Ny). Para: Monte 

Alegre, region of Formosa, Sept. 1953, Froes 30455 

1c. Monstera adansonii Schott var. klotzschiana (Schott) Madison, 

comb. nov 

Monstera klotzschiana Schott, t. Bot. Woch. 4:419 (1854). Monstera pertusa (L. 

eVriese var. klotzschiana wp Engler, in Martius, Flora Brasiliensis II 

(2):113 (1878). type: Brazil, Rio de Janeiro, Luschnath s.n gy rire B, non 

vidi; isot 
Monstera pa eres Schott, Oest. Bot. Woch. 4:66 (1854). Arum pertusum Vellozo, 
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Flora Fluminense IX, t. 117 (1835). Type: Brazil, Vellozo, Flora Fluminense IX t. 

Monstera modesta Schott, Genera Aroidiarum: 75 (1858). Monstera pertusa {i 

deVriese var. einai (Schott) Engler, in Martius, Flora B Brasiliensis II (2):113 

(1878). type: Schott, Genera Aroidiarum t . 75 (1858). In the Prodr. Syst. Aroid. 

(1860) p. 360, Schott amplifies this as “v.v. cult. ex Mexico australis,” but this is 

ne stn ele Schott, Prod. Syst. Aroid. p. 369 (1860). TPE: Brazil, Rio de 

Janeiro, a cultivated specimen illustrated by chen Aroideae No. 2305 (w, non vidi, 

ae BR,C,GH,NY,S,US ). 
onstera gaudichaudii $ Schott, Prod. Syst. Aroid. p. 368 (1860). TYPE: Brazil, Rio de 

ne eiro, 1834, Ga mgekes 351 (holotype c, non vidi; drawing of ho gi ppt — 

Sch “Aroideae No. 268, w, non vidi; photo BR,C,GH,NY,S,US; isotypes B, non 

vidi, L,p). 
Minden pola Schott, Prod. Syst. Aroid. p. 368 (1860). TYPE: Brazil, Rio de 

Janeiro, “v.v. ba e description he a: 

on. maxi neler, in Mar Flora Brasiliensis III (2):113 (1878). 

zil, Bahia, Expeditio eho Maximiliana (w, destroyed, the Soe 

pe). 

ara brownii Moore, Trans. Linn. Soc. London, 2nd Ser. IV: 502 (1895). TYPE: 

Brazil, Mato Grosso, near Santa Cruz, September, Moore 351 (holotype BM, photo 

BH, SEL; is otype B, non vidi, e hoto BH,GH. : 

ae stera coriacea mB , Bot. eo aT: 118 ciety type: Brazil, Acre, Jurua 

av with 
mes the 

W: 

long, about twice as long as see 

veins arene at an angle less than 60° with the mi 

ingle series on each side, ovate to narrowly elliptic, 1-2 cm. wide, 

Pouca subterete to flattene d, 14-22 cm. 

Flowering spadix: pale to medium yellow, 2.0-2. 

Sere evince to » acuminate at the apex. F ruiting spadix: yellow to orange, 

ick, 12-17 « 

ETyMoLocy. Named for the botanist Johann Friedrich Klotzsch (1805-1860). 

COMMON NAMES. Corcamilla, Picaton (Venezuela); Imbe, Palma de S. Sebastiao 

Sisal 
ane 

th itelon Peru and Bolivia, southern Venezuela, the Guianas, an 

Brazil neues re action 
REPRESENTATIVE SPECIME ru. L : Mishuyacu, near Iquitos, 100 m., 616 

June 1930, Klug 1532 oy Antes vast 1500 ft., October 1901, Williams 

Le Pue 
(in part) (ny). Venezuela. Bolivar: Cerro Marimarota, — ee po Rio 

pe 1955, sis sat RB no. 

a. 3 da Estrada BR_17, Sept, 19° fae nce w& Silva 58797 (F,GH,MO, 
BR-22, km. 98, vicinit of Cachoeira, Aug. 

NY,S,U,US. ww); Belém, Conceieke do Aura, May sm “Smith 7124 (nus). Acre: Rio 
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e, San Francisco, April 1911, Ule 9242 kaos 9°20'S X 69°W, Aug. 1933, ae 
Cea on (a,ny). Ceara: Moen ioe ality, Allemao & deCysneiros 1578 (x); Serra 

Baturite, gta 1910, Ule 2 (L). Mato oo. near Santa Cruz, Moore poe 
(B,BM, non Minas ha ais . oder t 1816-1821, Saint-Hilaire 1039 (Pr). 
Bahia: Rio Preto, 1913, v. Lateelbur rg 361 (_); Rio Sergy, bei S. Bento des Lages, 
Aug. —, v. Latzelbung 15102 (M,Nny,R). Rio de Janeiro: Lidice, July 1969, 

Braga 55 (RB); Tres Irmaos, May 1920, porsaend 3292 (rn). Guanabara: Jurujuba, 
July Sk ae 6299 (RB); Sumare, — gfe ae m., mate sar 
m 

29667 (Ny); Maresias, betw. Sao Sebastio and oe 100 m., July 1967, spate 
& de Haas 5626 (us). P. arana: Rio do Cedro, 50-100 m., Feb. 1969, Hatschbach 
21184 (c,s,us); Guaratuba, 3 m., Feb. Hey Reitz 4372 (us). Santa Catarina: S. 
Francisco 28 Sul, 100 m., Dec. 1950, site 3677 (uc 

Synonyms of Monstera adansonii Schott of uncertain varietal ns 
ic. surinamensis Miq., ee: Nagy cae Delect. Sem. p. 3 (1853). 
Mons ensis (Miq. ) Oest. Bot. Zeit. 8:386 (1858). Type: Surinam, 

mater eau aad by Mi piaanie by Schott Aroideae No. 2326, 2327 (w, 
non vidi, photo BR,GH,NY,S seb 

Mo sass fenestrata Sc hott, Bot. Woch. 5:290 (1855). Type: Venezu 

TA v.v. cult.” paren i Schott Aroideae No. 2244 (w, non vidi, es 

H,BR,C,S). 
Monstera milleriana Schott, Oest. Bot. Zeit. 8:386 (1858). Type: Surinam, Hostmann 

5 (xk). 
Mo “aiid crassifolia Schott, — 98 Zeit. 9:40(1859). rypE: Venezuela “v.v. cult.” 

illustrated by Schott Aroidea . 558, 2230, 2233, 2234, 2235 (w, non vidi, 

oe ro) pee te cag 5 REPRESENTATIVE COLLECTION: Venezuela, Tovar, 1854-55, 

Fendler 1351 (GH,K,NO, a a ined by Schott. 
Monstera seemanii Schott, Oest. Bot. Zeit. 9:40 (1859). rype: Taboga, Jan. 1849, 

Seeman 1568 (x, isotype By 
onstera parkeriana Schott, One Bot. Zeit. 9:41 (1859). rypE: Guyana, Demerara, 

Parker s.n. (K, photo BH,F,SEL 
Monstera Planch Schott, Prodr. Syst. Aroid. p. 367 (1860). TYPE: Brazil, Bahia, 

Blanchet s.n. e G, non vidi; drawing of holotype = Sc shott Aroideae No. 

NY 
Monstera poep eppigii Schott, Prodr. Syst. Aroid., E 365 (1860). TYPE: : Pera, Pampayacu, 

Poe ePPiB, a OR a Schott Pani no. 2319; w, non vidi, photo sEL. 

Monstera ecuador Engler & Kra Das eantece IV 23B:107 ips haha 

Eonke rs atl epenwaldata ani Fuss der Westcordillere, Lehman 185 (8, 

non vidi, photo BH,GH,SEL,US ). 

REPRESENTATIVE SPECIMENS OF UNCERTAIN VARIETAL AFFINITY. Trinidad. Coastal 

tt n hillsides, Maqueripe, Ma 920, Britton, Britton & Hazen 215 (ny,us).Tobago 

Noy. 1889, Eggers 5608 (Pp). Colombia. Caqueta: 4 km. so Florencia, Fan 

1969, Plowman & Kennedy 2251 (cH). ic Rio Apurimac Valley, near 

Kimpitiriki, 400 m., May 1929, Killip & Smith 22865 (ny,us). V la. Del 

Amacuro: Rio Cuyubini, Sierra Imataca, 100-200 m., Nov , Steyermark 87662 

(vy,vEN). Ap ery stal San Camilo, m., March 8, Steyer- 

mark, Bunting & Bla 101397 (ven). Guyana. Kanuku Mountains, drainage oO 

akutu River, 200 m., March 1938, Smith 3329 (cH,K,NY) iver, 

2-10 km. be confluence of Oost sss m.,' 5 1963, Irwin a ory 5. 10 low 
sasite Me French Guiana. Vicinity of Cayenne, July 1921, Broadway 974 (cH,NyY,US). 

mas: Serpa, Feb. 1875, Traill 1132 (P). Pernambuco: Tapera, April 
or Pickel 4139 (us). 

Monstera adansonii was the first species of Monstera to be described. 

Linnaeus named it Dracontium pertusum in his Species Plantarum (1753). 

In 1830 Schott used the generic name Monstera Adans. and transferred a 

number of species previously described in Linnaean genera to it. Among 
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them was Pothos pertusus Roxb. which became Monstera pertusa ( Roxb.) 
Schott; the epithet pertusa was thus preoccupied, and a new name had 

to be given in Monstera for Dracontium pertusum L. This nomen novum 
was M. adansonii Schott. Eventually, as generic concepts came to be 

more clearly defined, Pothos pertusus Roxb. was transferred to the genus 
Rhaphidophora Hassk. 

Adolf Engler (1878) adopted the name Monstera pertusa (L.) deVriese 
ignoring the fact that this is a later homonym of M. pertusa (Roxb.) 

Schott. The name M. pertusa (L.) deVriese thus came to be widely used 
in floristic and taxonomic works, but it is illegitimate and the correct 

name for the species is M. adansonii Schott. 
Monstera adansonii is central in a complex of species making up the 

greater part of section Monstera. These species are extremely variable 

morphologically and are connected by intermediate forms. Most species 

of the complex represent morphological and ecological specializations 

which show connecting links to M. adansonii; in addition, transitional 

forms are found between various combinations of species independent 

of M. adansonii. 
Monstera adansonii is the most widespread, most common, most abun- 

dant, and most variable species of the complex. Indeed, the range of 

variation within M. adansonii is greater than that existing between some 

of the other species. Schott, who had very little material to work with, 

was not presented with the problem of continuous variation between fairly 

distinct forms; consequently he managed to distinguish 21 species within 

M. adansonii as here delimited. However, a number of his determinations 

on herbarium specimens are followed by a question mark, suggesting that 

he recognized some of the problems in his treatment. ae 

Engler and Krause (1908) synonymized most of Schott's species into 

a “typus polymorphus” Monstera pertusa (L.) deVriese, which they 

subdivided into four varieties. Their varietal division, based largely on 

the leaf base and the petiole sheath, is rather arbitrary; its artificiality is 

suggested by the fact that three of the varieties have the same geograph- 

ical range as the species. . 

Study of nearly 1,000 specimens of Monstera adansonii has led to the 

recognition of three varieties in the present treatment. These suas 

are morphologically and geographically distinct, but in their regions ie 

sympatry they appear to hybridize freely, so that in these areas varieta 

determinations are difficult or impossible. Thus, much of the material 

from Venezuela and the Guianas, the main area of sympatry, can only be 

determined to species. : 
Monstera adansonii var. laniata extends from Nicaragua to northern 

Peru and across Venezuela and the Guianas to Territoria Amapa in 

northernmost Brazil. Its most distinctive feature is the very unequal leaf 

base which is truncate on one side and cuneate to acute on the other. 

In addition, the petiole sheath is deciduous and the pistils truncate. This 
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© ovenen scsewnme 

Fics. 34-35. Monstera lechleriana: 34. ha abit Be on 594, GH); 35. inflorescence, imma me 

fruiting spadix, and mature fruiting ich most of ee berries an already shed t 

stylar portion Medien 871, 
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variety mostly occurs in open situations: along river banks, in clearings, 
at forest margins, and in disturbed areas. It has a weedy tendency and 
is found commonly on fenceposts and roadside trees. I have never 
encountered it in a deep forest. 

Monstera adansonii var. adansonii is limited in distribution to the 
Lesser Antilles. It represents a distinct form which apparently originated 
in northern South America and invaded the Antillean chain along which 
it has dispersed as far as Saba. It is intermediate between the other two 
varieties, combining the floral characteristics of var. laniata with the 

vegetative characteristics of var. klotzschiana. 
Monstera adansonii var. klotzschiana is distributed throughout the 

Amazon Basin as well as along the southeastern coast of Brazil. In this 

variety, the leaf bases are cuneate to acute on both sides and the petiole 
sheath is persistent. The pistils are turbinate to acute and the flowers and 
fruits are medium yellow or orange, in contrast to the cream or pale 
yellow color found in the other varieties. 

2. Monstera lechleriana Schott 

Fics. 34-35, MAP 7 

Monstera lechleriana Schott, rae roe Aroid. p. 366 (1860). type: Peru, Gavan, 
August 1854, Lechler 267a (x, H). 

Monstera in Ape See’ man wes urn. a = 2:53 (1864). TYPE: — tea 
Mexi a 

Monstera — Engler r and Krause, Das — » 23B:107 (1908). syNn- 
TYPES: FE , Bala 
acti Sodiro 0 s.n. (B, non vidi, photo BH,SEL). nay brov. Sandia, Chunchusmayo, 

, June 1902, Weberbauer 1182 (8, non vidi); Peru, Prov. Huamiles, Rio 
lean zwischen Monzén und dem Huallaga, 600-700 m., August 1903, Weber- 
au 

Monstera standleya ‘ing, Baileya 14:133 (1966). TYPE: — in —— 

ry of C ae ansehen from material of unknown comme: Novem- 

ber 1964, Bunting 1534 (holotype Bx no. 100111-6; seemneig K,US no. 5. 25210824 

uc no, 1327778-9, ny). PARATYPES: Costa Rica, Prov. ys eae of Peji- 

valle, m., 7-8 February 1926, stearic vine in wet for P. C. Standley pid 

‘ Valerio 47245 (us); Prov. Guanacaste, Tejona, N of “Tilara ‘an, saecne 

with s 

f large trees, to 7 m. . Juvenile: cor 

acne internodes a nig, aes exserted and eg : tiole va Neary e for 3 
e base, 

i Ecos 1] ret , pale boreks. “Sigttly € tip acute t mate, coriac eee re a P thik isos ae gg 

cm. long; leaf scars 34 cm. across a t widest tpi ae ede of each scar overlapping 

axillary bud about 1 cm. wide, half as tall, “flat, ina oad on the stem. Petiole: 
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late; the geniculum curved, (5—)7-10 cm. long. Lamina: coriaceous, reas adaxially, 

ovate, about twice as long as wide, 75-120 cm. long, 35-70 cm. wide, the base some- 

what oblique, broadly truncate to slightly cordate, the tip acute; margin 

perforations lacking or in a single series on each side of the midrib, the perforation 

elliptic to narrowly elliptic, 1-8 cm. long; primary lateral veins parallel, (16—)20-40 

in number, 1-3 cm. distant, - ganna lateral veins parallel to the pagal 

Peduncle: smooth, ae towar apex, white at the base, flattened, 1.5-2.5 c 

thick, 2-4 cm wide: e, 6-)20-40 « cm. long. Spathe: white or pale whee thickly 

coriaceous, 18-44 cm. all 15-34 cm. ar seo constricted above the spadix, i-e., 3 to % 

of the way up, ary fully open only ex g the spadix tough a narrow slit 1-6 

cm. across; tip acute to acuminate. F’ ee Cae cream t ow, stigmatic 

drop orange, (12-) 15-20 cm. long, 2.5-4.5 cm. thick, c tindele or F didhtly tapering, 
t : 

=~ 

ear b al ap 

Mexican specimens, mostly ro’ need to — eh = e apex in material from Central and 

South America; pistils S11 m. long, across. Fruiting spadix: cream to 

ees yellow (18—) 20-28 cm. long, 4. oe ‘g cm. thick, the berries 16-20 mm. ed 

7-9 across, mostly emcee seeds brown, oblong, 10-13 mm. long, 4-6 n 

Pag 3. 4 mm. thick. 

ETYMOLOGY. jotag Wilibald Lechler (1814-1856), collector of the type specime 

COMMON NAMES. Boa Huasca (Peru); Mamurillo, Pantano, Picato big or meee 

aber hier - Mexico, Costa Rica to Peru, and Venezuela, ‘mostly a elevations of 

— me 
RESENTATIVE SPECIMENS. Mexico. Vera Cruz: 19 km. E. of Catemaco, Bosque 

Tro opis, Mice ch 1965, Quintero 2943 (aucu,us); Zongolica, El Palmar, Campo 

Experimental de Hule, Nov. 1944, Lage! 3635 (mucH); km. 45 on road Conejo- 

E 

600-1200 m., Aug. 1972 “Oasaca: 12 634 (cH). Costa Rica. Alajuela: nie Dida: 1900 

m., Jan aie! = 1846 (F); S slope of Volcan Arenal, 550 m., Sept. 1 as Madison 

730 (cx). Pani i Fonainss aan ore very top of the peak, 1000 m., May 1973, 

bia. Choco: 5° 55’ x 76°10°W, 2100 m., 972, — 823 (cH ), EI Va 

Timba, 1100 m., ies 1937, von Sneidern po is) Putumayo: 40 km. south of ck 

ambo, km. $ I (cH). : 

Rio Marcapato, 20 km. above Quincemil, 780 m., Jan. 1973, Madison 990 (cH). 

Venezuela. Yaracuy: Cerro La Chapa, of Nirgua, opie snr n., Nov. 1967, 

Steyermark, Bunting & Wessels-Boer saheee (us,vEN); El A’ 7-10 km. N of 

Salom, 1200-1300 m., Dec. 1972, Steyermark, Espinoza & Diederichs 106752 (VEN). 

Distrito Federal: between Portachuslc and Penita, 6-8 mi. below junction of Cs snail 

5 ; ov. Road, Feb. 1966, Steyermark 9477 twee 

Petaquire and the sea, 3500 f b. 1857, Fendler = (cH). Aragua: Ranc 

G : 946, este 15230 (ven). Anzoategui: tributaries of Rio 

Neveri, of Bergantin, 8 Doanpie 1945, 5, Sayerma ark 61388 (¥,NY,VEN)- 

Sucre: Peninsula oe mira Cerro pe Han 800-1000 m., March 1966, Steyermark 

raid (US,VEN ). é: Reserva eocaak San Camilo, Cerro Nulita, 250-280 m 

1968, Steye fiecore "Busting & — 101860 (VEN 

This species was first collected by Lechler in Peru in 1854. His speci- 

men, consisting of a single leaf, was sent to Hooker and was subsequently 

seen by Schott who described it as a new species in 1860. A few years 
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later Schott observed a live individual of Monstera lechleriana cultivated 
from a propagule of Mexican origin. He described this as a separate 
species, M. egregia, although he did not clarify its distinctness from 
M. lechleriana. 

Engler (1879) treated Monstera lechleriana as a synonym of M. pertusa, 
but he was uncertain as to its varietal affinities. He maintained the lead- 
ing synonym, M. egregia, noting its apparent similarity to M. karwinskyi. 
In 1908, Engler and Krause went a step further and reduced M. egregia 

to synonymy under M. karwinskyi. These two names have been applied 
primarily to Mexican material, and somewhat inconsistently so, although 
the two species in question are quite distinct and are referrable to differ- 
ent sections of the genus. Bunting (1965) finally clarified the situation 
and revived the name M. egregia. 

Engler and Krause (1908), having subjugated the names Monstera 
lechleriana and M. egregia to synonymy under other species, described a 

new species, M. maxima, to accommodate specimens here considered to 
be M. lechleriana. Their new name was based on material from Ecuador 
and Peru, and the description is adequate except that the leaves are 

described as irregularly laciniate, which is presumed to be a result of 

rough treatment of the specimens. ; 
In 1966 Bunting described Monstera standleyana from material culti- 

vated under the names Philodendron guttiferum Hort. and Monstera gut- 
tifera Hort., said to be from Costa Rica. Bunting’s type has leaves usually 
without perforations, as do some collections from the wild, e.g., Madison 
72. The material called M. standleyana also has only 14-18 primary 

lateral veins, in contrast to the 20-40 typical of M. lechleriana. However, 
in all other respects it conforms to M. lechleriana. The evidence does not 
seem to warrant the recognition of a separate taxon, at least on the basis 
of the single adult specimen known. 

Monstera lechleriana characteristically grows on the lower trunks of 
large trees below the branches. The internodes are short and the leaves 
are borne in a tight head of ten to fifteen leaves at the top of the stem, 
which in the foliated part is completely hidden by the overlapping petiole 
bases. It is this habit of growth, together with its larger size in every 
respect, that distinguishes M. lechleriana from M. adansonii. prick 

the two species are separated by the fact that M. lechleriana a 
occurs at higher elevations than M. adansonii. In the Mexican materia 

of M. lechleriana, the spadix is cream and the pistils are truncate; but 
collections from Central and South America have a yellowish spadix, and 
the upper portion of the pistil is conical. In Venezuela some = 
mediate between this species and M. adansonii var. klotzschiana are see : 
and the shorter spadices with conical pistils of a yellow color ese a 
Venezuelan specimens suggest introgression from M. adansonii. 

In Mexico, Monstera lechleriana is close to M. acacoyaguensis, the 
latter species being distinguished by its numerous large leaf perforations 
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in several series and by the much narrower spadix on which the ovaries 

are only half as long as those of M. lechleriana. In addition, M. acacoya- 

guensis has longer internodes and the leaves are not borne in a tight head. 

The specimens examined of M. lechleriana are somewhat heterogeneous, 

and it is possible that several sibiing species are included. However, the 

available material is so inadequate that there is at present no basis for 

recognizing other taxa. 

3. Monstera acacoyaguensis Matuda 

FIG. 36, MAP 7 

— acacoyaguensis Matuda, Madrofio 10:48 (1949). he magnispatha 

a var. acacoya, guensis (Mat uda) Matuda, ns in Biol. Mex. 25:172 

pone YPE: Mexico, Chiapas, shaded woods or ve g the Rio G Grande, 

Acacovag near a 100 m., 25 May 1948, ads 17833 (holotype Matuda 

non v . xU). 
Monstera magnispatha eta a aps epic Hi st. Nat. 11:97 (1950). LECTOTYPE 

(here designa ie pe Chiapas orilla de arroyo, bosque alto, Esperanza, 

Escuintla, 160 m., 28 Sept. 1947, Mato 17015 (Matuda mle on non vidi; 

isolect XU,NY). LECTOPARA’ OF UNCERTAIN 

= Monstera acuminata C. Koch; Mexico, Chiapas, Esperanza, 160 m., 1l 

July 1947, Matuda 17796 (Matuda Herbarium, non vidi, MExu) = M. acuminata 

ch. 

Epiphytic on the lower trunks of large oem to 5 m. tall. Juvenile: terrestrial 

creeper, stem smooth, green, internodes 2-4 c . leaves exserted a nd erect, petiole 

0.5-1.0 cm.; ax 

0.5-1.0 cm. a half as mo a in a slight depression on the stem. Petiole: smooth, 

the lami e 

wide, 

long, 35-45 cm. wide, the base trun neate ions it joins the petiole contracted ens a 

cuneate portion about : cm. wide and 6 cm. long, the tip a argin entir 

perforations in — or usually two series on each side of the Hees pee Sam 

ovate to elliptic, 2-5 cm. wide, 4-12 ¢ m. long, the margin of the perforations often 

curled adaxially; primary lateral veins ‘pall, ae in number, 3-5 cm. distant, 
cm. th, terete, 

thick, 25-30 cm. long. Spat ser light hod to pes thickly “Sem, 25-35 cm. 

cm, ar i i m 

the 
seeds ee 

ETYMOLOGY. — Paes as Chiapas, the type loc ality. 

COMMON NAMES. Mimbre, Conte arpon, Bejuco arpén (Mexico, Chiapas). 

a Mexio (Westen Soaps and Belize, at gh sabe of 0-200 meters. 

Ns. Mex ce, epee: Esperanza, Escuintla, 150 m., Dec. 

949, asad "8716 “oeexo 98); “sl T riunfo, 100 m., hag “1974. Madison bao 

rece Acacoyagua, 100 m., 25 May 1948, Matuda 17853 (¥, MEXU). 
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783, GH). Fic. 36. Monstera acacoyaguensis: habit (Madison 1 
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Izabal: Modesto Mendez, Rio Sarstun, 10 m., June 1970, Harmon 2562 (Mo). 
Belize. Gracie Rock, Sibun River, May 1935, Gentle 1649 (micH,Mo). 

In his original description of this species, Matuda cited five collections. 

Two of these he later separated as paratypes of Monstera viridispatha 

Matuda, here considered referrable to M. acuminata C. Koch. Mixed 

collections may be involved, as Matuda 17795 was collected on 25 July 

30 cm 

Fic. 37. Monstera siltepecana: variation in adult leaf shape, from different individuals (to the 

same scale). 
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1947 and the next number, 17796, on 11 July; 17015 is dated 28 Sept. on 

some sheets and 15 Sept. on others. 
Monstera acacoyaguensis, although known only from a few collections, 

represents a distinct element in section Monstera. It is most closely allied 
to M. lechleriana, from which it differs in the following respects: the 

flowering spadix is 1.5-2.0 cm. thick vs. 2.5-4.5 cm. thick in M. lechleriana; 

the base of the lamina is contracted into a cuneate portion about 6 cm. 

long vs. the lamina base is abruptly truncate; the lamina having large 

perforations in several series vs. the lamina entire or with a single series 

of small perforations; and occurrence at elevations of 0-200 m. vs. occur- 

rence at elevations mostly above 800 m. in M. lechleriana. Monstera 

acacoyaguensis also has longer internodes and the leaves are not borne 

in a tight head as in M. lechleriana. Monstera acacoyaguensis is readily 

distinguished from M. adansonii by its much longer peduncle, spathe, 

and spadix. 
According to notes on Matuda’s specimens, Monstera acacoyaguensis 

occurs in very open situations either along streams or in clearings; I 

period of flowering is only two to three days. 

4. Monstera siltepecana Matuda 

Fics. 37-38, MAP 12 

Monstera siltepecana Matuda, Rev. Soc. Mex. Hist. Nat. 11:97 (1950). TYPE: Mexico, 

Chiapas, Orillo de Rio Naranjo, Cascada, Siltepec, 1200 m., 11 April 1949, 

Matuda 18642 (holotype Matuda Herbarium, non vidi; isotype MEXU). PARATYPES: 

Mexico, Chiapas, Col. San Juan Panama, 1830 m., 23 July 1948, Matuda 18168 

xu); Mexico, Chiapas, Rio Naranjo, Cascada, Siltepec, 1600 m., 2 June 1949, 

Matuda 18792 (photo BH,MExu,UC); Mexico, Chiapas, Cascada, Siltepec, 1700 m., 

21 April 1950, Matuda 19657 (mMeExv). 

Juvenile: terrestrial creeper, internodes 1-3 cm. long, leaves exserted and erect, 

lamina ovate to widely ovate, cordate at the base, acuminate or acute, membranaceous 

unequal with one side to 2. 
i im 

one or two); the primary lateral veins parallel, 8 t in number. er 

veins reticulate. Peduncl ooth, n, tere m, thi tage m. long. 

Sp thickly coriaceous, greenish-white outside, rose-colored within, 

long, 15-20 cm. around, cuspidate. Flowering Lsed white, cylindric, 10-13 cm. 

long, 3.0-3.5 cm. thick; e, t 

stigma round, sessile. Fruiting spadix: deep green, cylindric, 12-17 cm. long, 45-6. 
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cm. thick, the berries mostly one-seeded; seeds light brown, 6-7 mm. long, 3-5 mm. 
wide, 2-3 mm. thick. 

ETYMOLOGY. After Siltepec, Chiapas, the type locality. 
COMMON NAMES. Arpon, Hoja de calador (Guatemala); Conte (Mexico); Pico de 

Zope, Pifia anona (El Salvador). 
DISTRIBUTION. Mexico (Chiapas and Vera Cruz), Guatemala, El Salvador, and 

Honduras, in cloud forest at elevations of 1200-2500 meters. 
REPRESENTATIVE SPECIMENS. Mexico. Vera Cruz: Km. 52 on Jalapa-Misantla road, 

1350 m., Dec. 1971, Madison 598 (cu,MExu). Chiapas: Tenejapa, 8400 ft., Jan. 1966, 
on 588 (MicH,Ny); 52 km. from Huixtla on road to Siltepec, 1850 m., Aug. 1972, 

Madison 647 (cH). Guatemala. Alta Verapaz: Camche, 6000 ft., April 1889, J. D. 
i E of Tacti 

si 
Verde, 1500 m., March 1939, Standley 67904 (¥). Chimaltenango: between Chim- 
altenango and San Martin Jilotepeque, 1500-1700 m., Dec. 1940, Standley 80918 
(¥); 8 km. S of Acatenango, 2350 m., Sept. 1972, Madison 673 (cu). Sacatepequez: 
barranco above Dueifias, 1590-1800 m., Jan. 1939, Standley 63164 (¥); Volcan Acate- 

ft., Feb. 
00 m., Dec. 1940, Standley 80460 (¥). Baja Verapaz: region of Patal, 1600 

m., March 1939, Standley 69588 (¥F). El Progresso: slopes SE of Finca Piamonte, 
1942 2400-2500 m., , Steyermark 43398 (¥,Ny). Jalapa: Volcdin Jumay, 1300- 

200 m., Dec. 1939, Steyermark 3236. ). Zac: upper Rio Sitio Nuevo, 1500— 
1800 m., 19. eyermark 43232 (¥,Mo,us). Chiquimula: Amatillo, 900-1510 42, St 
m., Oct. 1939, Steyermark 30527 (¥,us). Escuintla: Santa Lucia Cotz., Feb. 1927, 
Morales 669 (us). Santa Rosa: Volcan Jumaytepeque, 6000 ft., Dec. 1892, Heyde & 
Lux 4279 (GH,M,Nny,us). El Salvador. Ahuachapan: Sierra de Apaneca in the region 
of Finca Colima, Jan. 1922, Standley 20209 (cu,ny,us). La Libertad: Comasagua, 
Dec. 1922, Calderon 1358 (cu,us). Morazan: Montes de Cacaguatique, 13°46’N x 
88°13'W, 1500 m., Dec. 1941, Tucker 652 (BH,F,x,MICH,NY,PH,UC,US). Honduras. 

a Paz: km. 110 carratera Marcala, 1600 m., April 1956, Molina 6505 (cu,us). 
Distrito Central: between Cofridia and Rancho Quemada, May 1970, Barkley & 
Errazuriz 40313 (cH). Morazan: above San Juancito, 1800 m., March 1951, Williams 
ae (¥,cH); Cerro de Uyuca, 1530-1600 m., Feb. 1947, Standley & Molina 4271 
F). 

Standley and Steyermark made extensive collections of plants in Guate- 
mala, including numerous gatherings of this species. The results of their 
floristic studies were published in the Flora of Guatemala (1958), where 
they applied the name M. friedrichsthalii to this taxon and listed M. 
siltepecana in synonymy. In the meantime, other collections had extended 
the known range of the species to Mexico and Honduras. 
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Apparently the name Monstera friedrichsthalii came to be applied to 
this species in part through a misunderstanding of the type locality. 
Monstera friedrichsthalii Schott is typified by Schott Aroideae No. 2245 
based on Friedrichsthal No. 1206, a specimen which was in the herbarium 
at Vienna, but no longer exists. Schott gave the locality of this collection 

as Niquimono, Guatemala; however, this is probably not in Guatemala 
but it does correspond to the present day Niquinohomo in the Departa- 
mento of Masaya, Nicaragua. Although superficially resembling M. silte- 
pecana, the type of M. friedrichsthalii clearly is referrable to M. adansonii 

var. laniata, which occurs in Nicaragua and not in Guatemala. Thus, the 

earliest name for the distinct species occurring in Guatemala is M. silte- 
pecana Matuda. In his description of this species, Matuda compares it to 
M. pertusa, from which he distinguished it because of the smaller leaves 
with numerous perforations and by its occurrence at high elevations. He 
makes no mention of M. friedrichsthalii, of which he was apparently 
unaware, or else he did not consider it to be closely related. 

Monstera siltepecana is a distinctive species. Its outstanding features 
are the numerous leaf perforations in several series, the reticulate second- 
ary venation, the spathe which is rose-colored within, and the thick, dark 
green, fruiting spadices. It is most closely allied to M. oreophila and 
M. adansonii var. laniata of southern Central America. 

Monstera siltepecana occurs in cloud forests at elevations of 1200-2500 
meters. Characteristically it produces numerous droppers and stolons, 
and where it is abundant the forest is filled with its climbing and hanging 
shoots and the ground is criss-crossed with stolons. Because trees in cloud 
forests are mostly small, M. siltepecana often becomes established in 
trees too weak or too short to allow the individual to grow to maturity; 
the production of dropper shoots and stolons allows for recovery from 
this situation. 

5. Monstera oreophila Madison, sp. nov. 

FIG. 39, Map 12 

mi 

biserialibus; nervis lateralibus I. numerosis, patentibus, utrinque 
5-10 mm. inter se remotis; nervis lateralibus II. subparallelis. Pedunculus 20-30 cm. 
longus. Spatha salmonea, 15-22 cm. longa. Spadix fructifer albus, 15-20 cm. longus, 
34 cm. crassus, sessilis, cylindricus, obtusus. 

Tyre. Panama: Chiriqui, vicinity of Boquete, Finca Collins, 5500 ft., oak-laurel 
cloud forest, 24 July 1959, Stern, Chambers, Dwyer & Ebinger 1104 (holotype Mo no. 
1757942, 1758219; isotypes GH,LE,us no. 2396875 ). 

ETYMOLOGY. From Greek, oreophilus, 
of the species. 
COMMON NAME. Comida de Culebras (Costa Rica). 
ISTRIBUTION. Costa Rica and Panama, cloud forests, 1600-2500 m. elevation. 

REPRESENTATIVE SPECIMENS. Costa Rica. Alajuela: road out of Sucre towards 
Laguna Pozo Verde, 2000 m., Dec. 1974, Luteyn, Wilbur & Utley 4504 (DUKE). 

“mountain-loving,” referring to the habitat 
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: ilbu 
1966, Blum & Dwyer 2673 (Mo). : hills north of El Valle, Jan. 1942, pind 
2950 (¥F); Cerro Pilon, April 1971, ea spe: (Mo). 

Monstera oreophila is one of the three Central American species of 
section Monstera inhabiting cloud forests at elevations of 1600-2500 
meters. Included are M. siltepecana and M. epipremoides to which it is 
closely related. Like M. siltepecana, it has a salmon- or rose-colored 

spathe and deciduous petiole sheath wings; it differs in having a pedun- 
cle twice as long, yellowish white instead of dark green fruit and leaves 
with numerous parallel veins rather than a few reticulated ones. Monstera 
epipremnoides is separated by its pale yellow spathe and leaves regularly 
pinnatifid rather than with entire margins. The most distinctive feature 

of M. oreophila is the large number (25-50) of parallel primary lateral 
veins only 5-10 mm. apart 

Monstera oreophila was recognized as new by H. H. Bartlett, who 
annotated specimens but did not publish a name. 

6. Monstera membranacea Madison, sp. nov. 

Fic. 40, Map 15 

Caudex S alsitheaet scandens, a teretibus, 1-2 cm. lon ngis, 1-2 cm. crassis. 

Foliorum stirpis juve ae lamina exserta, ovata, basi cordata, apice acuminata, for- 
aminibus destituta. Filistom ipl adultae petiolus 40-50 cm. longus, lamina paulo 
ri goat . 3 vel 3 longitudinus usque vagina lata persistente instructus; geniculum 

aa. cm geile 25-32 lata, integra vel irregulariter pinnatifida, f inibus 

dis ialibus ju t instructa, nervis lateralibus I. utrinque 6-9, sub- 

parallelis, nervis lateralibus II. inter se reticulatis. Pedunculus 13-1 longus 

Sapa ube agra cm. co notati. Spadix fructifer 10-18 cm. longus, 

2.5-3.5 irides, partibus emis deciduis semina in pulpa 

suréntinca prebents. ‘Semina gloss 6 mm. longa. 
TYPE. Costa Rica: an José, western slope of Cerro Tufares, 800 m 

October 1972, deep aut Mado 738 (holotype cH; isotypes to be pet le 

membranacea, “membranaceous,” referring to the very thin 

us. 
DISTRIBUTION. Costa Rica, wet forests, 50-800 meters. 

ENT. ECIMENS. lajuela: vicinity of Capulin, on the Rio RES. ‘ATIVE SP osta Rica 
Grande de ip aigge 2 ms vei ips Stoney 40148 (us). Puntaren: aoe 

83°31'W, 5 on de O: 0-200 m., Jan. 1970, Burger & Lie km, 

Avie (F); same aos pears 1973, pte & Gentry 8865 (F); ane Ari 

1932, Kupper ise (m1). San José: road from Santiago to Parrita, 600 m., 
Lent 1319 (cr,Ny,us). 

This is a Gey distinctive, easily recognized species. It possesses at 
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dix, showing the abscission of the uppet 

(based on Madison 738, cu). ed pulp 

40. Monstera membranacea: with a fruiting spadix, sh 

portion of berries to reveal the seeds in a color 

Fic. 
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least four characters unique in the genus: the lamina is very thin and 
membranaceous, somewhat bullate in live material; the spathe is decur- 
rent on the peduncle for 3-8 cm.; the fruit is green with the stylar portion 

deciduous to expose the seeds in a bright orange pulp; and the seeds are 
spherical, with the S-shaped raphe forming a bump on the surface. 

e juvenile of Monstera membranacea is similar to that of M. silte- 
pecana, but many features of the adults separate the two species. Other 
than this, M. membranacea does not appear to be closely allied to any 
other species, although it clearly belongs in section Monstera. 

7. Monstera dilacerata (Koch & Sello) Koch 

Fics. 41-42, Map 2 

Monstera dilacerata (Koch & Sello) Koch, In ncn - Berol. App. 5 

Sa Scindapsus dilaceratus Koch & Sello, t. Berol. (1853). 

Tornelia dilacerata (Koch & Sello) Schott, chat eeoat ery p. 356 (1860). 

TYPE: cultivated, Berlin, Carl Koch s.n. (xB, non vidi, agape us). 
Monstera a Schott, Oest. Bot. Woch. 7:197 (1857). TYPE: Venezuela, 

Caracas, Reichenbach f. s.n. (location unknown, non vidi). 
Monstera shee viana Engler, tek Jahrb. 37:117 Nee TYPE: Peru, Dept. Huanuco, 

fergeholzen am Monzo m., August 1903, Weberbauer 

Monstera sacapecngctione Matuda, . de Mexico, Bol. 14:22 (1952). TYPE: 

Belize ay 
1939, Rus a Gent le 2796 | 

Tornelia dissecta Schott, Oest. Bot "Tet 8:179 oS TYPE: Costa Rica, Volcdn de 

urrialba, Herb. Wendland (location unknown. wing of holotype = Schott 

Pee, No. 2237, w, non vidi, BR, err pecans ag 

Epiphyte to 10 m. tall, the leaves borne in a cluster at the top of = stem. Juven' 

terrestrial ae aenage pee cm, 2 leaves exserted and erect, petiole Sceeared 

for 3 to & i ; i ina ov: 

lo: s wi 

the pinnae 4-12 in number on each side, with 1-4 primary lateral veins per pinna 

the total number of primary lateral veins 10-20, cuig at an angle of about 80 with 

the midrib near the leaf base, arising at an angle of 30-60° above the base (rarely 

0°), the pinnae acuminate; the base of the lamina _ to truncate, unequal, 
e e 

low the argin es 

spadix: white, 1.8-2.0 cm. thick, 7-16 cm. long, ‘indie or slightly tapering, the 

flowers near the base sterile, the fertile pistils prismatic, truncate at the apex. Fruiting 
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spadix: green, becoming pale yellow at maturity, 10-18 cm. long, 3.54.5 cm. thick, 
berries about 1 cm. across. Seeds: brown, 8-10 mm. long, 4-5 mm. wide, 3-4 mm. 
thick. 

ETYMOLOGY. Latin dilacerata, “cut” or “torn,” referring to the cut or pinnatifid 
condition of the leaf lamina. 

OMMON NAMES. Bejuco de murcielago (Panama); Campanillia (Honduras). 
DISTRIBUTION. Guatemala and Belize to Peru, Venezuela, and Amazonian Brazil. 

Ns. Guatemala. Alta Verapaz: 6-8 miles NW of Cubilguitz, 
210-250 m., March 1942, Steyermark 45022 (¥,Mo). Belize: Stann Creek District 
Middlesex, May 1939, Gentle 2796 (micu). Honduras. Cortes: Nacimiento del Rio 
Lindo, 600 m., April 1951, Williams & Molina 18267 (¥). Atlantida: Lancetilla 
Valley, near Tela, 20-600 m., Dec. 1927-March 1928, Standley 54465 (¥,us). 
icaragua. Zel. 

Cc 
Valerio 44814 (us). Alajuela: 5 mi. from La Fortuna on road to Chachagua, 250 
m., Sept. 1972, Madison 726 (cu). Puntarenas: Foréts de Santo Domingo de Golfo 

ce, March 1890, Tonduz 9896 (cr,us). San José: Candelarta, 800 m., Oct. 1972, 
Madison 746 (cr, cH). Cartago: vicinity of Santiago, 1050 m., April 1906, Maxon 97 
(ny). Limén: Zent, 50-100 m., Oct. 1 i iriqui 
Burica Peninsula, San Bartolo Limite, 400-5 e : : 
Coclé: N rim of El Valle de Anton, near Cerro Turega, 650-700 m., June 1940, 

‘on & Schery 185 (mo). Panama: 1 mile below Cerro Azul, 900-1000 m., June 

MO,US ) Blas: 2-5 mile of Mandinga Airport, Oct. 1967, Duke 14820 
U! n between Nanene and Guayabo, Nov. 1967, Duke & Nicker- 

son 14956 (us). Colombia. Magdalena: NW slope of Sierra Nevada de Santa Marta, 
near Las N m., h 1973, Madison 1246 (cH). Bolivar: Quimari, 5 
m., March 1949, nei 721 (s); Torrecilla, near Turbaco, 00 m., 

Esmeraldas: Rio San Antonio, Finca El Horizonte, Aug. 1967, Sparre 18298 (s). 
Pichincha: road from Santo Domingo de los Colorados to Quevedo, Km. 38, 500 m., 
Oct. 1971, Dodson & Thien 1131 (mo). Guayas: vicinity of Guayaquil, Cerro Azul, 
Sept. 1955, Asplund 17592 (s). Los Rios: Hacienda Clementina, between Babahoyo 
& Montalve, 20 m., Feb. 1967, Sparre 14555 (s). Peru. Loreto: Prov. Maynas, Ditto. 
Alto Nanay, NW of Santa Maria de Nanay, 130 m., March 1968, Schunke 2464 

97. adi (¥,us). Huanuco: Rio Monzén, . above Tingo Maria, Dec. 1972, Madison 945 
Ve ela. Zulia: Sierra de Perija, SW of Machiques, 550 m., Aug 1967, 

Steyermark & Fernandez 998 sVEN). Miranda: 5.5 of Aricagua, 50 m., 
97 

» Rio Curuquete, 30 km. above mouth of Rio Coti, July 1971, Prance et al., 
14458 (ny,us). Acre: 15 km. below Tarauaca, Sept. 1968, Prance, Ramos & Farias 
7437 (ny). 

As with many species of Monstera, the type of M. dilacerata is an in- 
ferior specimen consisting of a few leaves from an immature cultivated 
plant of uncertain geographic origin. Engler and Krause (1908) applied 
the name to later unambiguous collections (e.g., Tonduz 13320) and it 
has thus come to be widely used as in its present interpretation. 

The Peruvian material of this species generally has only 4-6 pinnae 
per side, whereas Central American Monstera dilacerata has 7-12 pinnae; 
this has been the basis for the separation of M. peruviana. However, 
material from the two areas agree in all other respects and as the extremes 
of pinna condition are connected by many intermediates there appears 



Fie: 42, Monstera dilacerata: 41, habit (Madison 1184, cu); 

the —. nF al 1246, cu). 

42. flowering shoot with overlapping leaf bases, a juvenile shoot to 

VUALSNOW dO NOISIASY V 



60 MICHAEL MADISON 

to be little or no basis for maintaining M. peruviana as a separate taxon. 
The lengths of the peduncle and the spadix are quite variable in 

Monstera dilacerata, the former ranging from 12-27 cm. However, these 

characters are quite variable, even within an individual plant, and appear 
to have no taxonomic significance. 

Monstera dilacerata is most easily recognized by its regularly pinnati- 
fid leaves borne in a tight head at the apex of the stem. It occurs either in 
dark forests or exposed situations. It is readily distinguished from M. tenuis 
and M. spruceana by the exserted juvenile leaves, the peduncle exceeding 
the flowering spadix, the leaves borne in a tight head, and the petiole 
nearly equaling the lamina. In addition, these two other species have 
pinnae arising nearly at right angles to the costa, whereas in M. dilacerata 
the pinnae generally arise at an angle of 30-70° 

Monstera subpinnata is distinguished from M. ghee by the pinnae 
being constricted at the base and arising at a wide angle, and by the 
pistil that is prolonged into a conical, rather than Sete style. 

8. Monstera subpinnata (Schott) Engler 

Fic. 43, MAP 5 

Monstera subpinnata (Schott) Engler, D. C. Monog. Phan. 2:267 (1879). Tornelia 
subpinnata Schott, Prodr. Syst. ‘Aroid, p- ah Blyerk TYPE: Peru, Pompayacu 
we 1557 Mf destroyed; i eed pe Degas 

? 

sNY,U:! 
Monstera latiloba Krause, Notizbl. Bot. ae “Bet 11:615 (1932). LECTOTYPE 

006). LEcroparaTyrE: same locality and date, E. P. Killip & A. C. Smith see (8, non vidi, ny,us no. 1462152). U . - 
: — Gen to 12 m. tall. Juvenile: unknown. Adult stem: 1. 5-2.5 cm. thick, 

into a 
Aeosat, padix: green, becoming yellow or 

cm. qhick; seeds about 7 mm. long, 5.5 

ETYMOLOGY. The epithet refers to the pinnatifid condition of the lamina. COMMON NAMES. Costilla de Adan, kati Peru). DISTRIBUTION. -epoaaete Peru tu Bolivia, 300-1100 m. Pudge REPRE TIVE SPECIMENS. Ecuador. Napo-Pastaza: Mera, 1 m. 21 Noy. 1955, Asplund 18540 (s); aa mi 1940, Lugo 155 (s). eee a, Gualaquiza ision Bomboiza, 700-800 m., Sept. 1967, Sparre 19081 (s). Zamora-Chinchipe 
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5 km. N of Cumbaraza, 900 a April 1974, Harling & cage 13788 (cB). Peru. 
Amazonas: Yuwientsa, 1700-2000 ft., March 1973, Ancuash 97 (mo); Rio peti 
800-900 ft., Doe er ae ae 665 (mo). Loreto: Balsapuerto, 150-350 
Aug. ry ‘Killip & Smith 28241 & NY,US); Eleni: ow 155-210 m., June 1929, 
Willia s 469 4 (¥,Ny,US). San Martin: Prov. scal Caceres, Dtto. Tocache Nuevo, 
Jan. 1870, ak Vv. 3724 Age ie Ne Huallsge, 360-900 a Dec. “i Wwa- 
liams 2 (F,us). Junin: Pinedo, of La Merced, 700-900 m., 9, 
Killip 3 ne 23639 (Ny, ay Aya se Rio Apurimac Valley, near hea 

0 m., May 1929, Killip & Smith 22949 (ny,us). Bolivia. La Paz: San Buenaven- 
tura, 1500 ft., Nov. 1921, Cardenas 1853 (Ny,us). 

Monstera subpinnata inhabits the forested western slopes of the Andes. 

Kh <Z> {? 
€T> tr} 

RF Si SN % 2? 

PECOFS Coa Se 

Ch, i. I ae 
Le 

VaR K> 

5cm 

Fic. 43. Monstera subpinnata: with the spiny spadix characteristic of the species. 
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It is distinct among the pinnatifid monsteras by having the pinnae con- 

stricted into a narrowly cuneate portion at the base. In a few specimens 
the pinnae are 4-7 cm. wide rather than the usual 1-3 cm., and though 
narrowing to 2-4 cm. wide at the base, they are not narrowly cuneate. 
Plants with the wider pinnae have been separated previously as M. lati- 
loba, but they seem to represent only a slight and unimportant variation 
within M. subpinnata, with which they agree in other respects. An addi- 

tional diagnostic feature of M. subpinnata is the prolongation of the pistil 
into an attenuate conical style. This allows for ready identification of 
both living and dried material. 

9. Monstera gracilis Engler 

Fic. 44, Map 5 

Monstera gracilis Engler, D. C. Monog. Phan. II:258 (1879). type: Colombia, Meta, 
Villavicentia, Llano de St. Martin, Karsten (w, destroyed, the description is now 
the type). REPRESENTATIVE COLLECTION: Colombia, Meta, 20 km. southeast of 
Villavicencio, 500 m., 17 March 1939, E. P. Killip 34288 (¥,us). 

Slender root-climbing epiphyte, 2-3 m. tall. Juvenile: terrestrial creeper, the leaves 
exserted and erect, the lamina ovate, acute at the a 5a anaceous, perforate z ~ Fe fo} @ cS) = n ex, mem Ss, 
even among the earliest leaves. Adult stem: 7 ly smooth, green, 0.5-1.0 cm 
thick, the internodes 1-3 cm. long. Petiole: 18-35 cm. long, slightly shorter than the 
lamina, vaginate to the base of the geniculum, the sheath wings deciduous, the 
geniculum 1.0-2.5 cm. long. Lamina: ovate, 20-30 cm. wide, 25-38 cm. long, 
membranaceous, truncate to broadly acute at the base, the apex acute; perforate 
and pinnatifid or pinnatifid only, the perforations small and near the midrib, 

er side in number, mostly long acum- 
primary lateral veins 1-2 per pinna, 8-12 in number per side, 

ising at an angle of 70-90° with the midrib, secondary lateral veins parallel to the 
primary. Peduncle: slender, 5-8 mm. thick, 8-15 cm. long, to 18 cm. long in fruit. 
Spathe: cream to pale yellow, 5-8 cm. tall. F, lowering spadix: pale yellow, 4-6 cm. 
long, 1.0-1.2 cm. thick, the pistils truncate, the upper portion of the pistil containing 
numerous trichosclereids. F ruiting spadix: gre 8 

& i b tic 
ETYMOLocy. Latin gracil 

stature of the plant and its 
DISTRIB 

is, “thin” or “slender,” in reference to the diminutive 
parts. 

STRIBUTION. Colombia, Meta to Putum: 
PRESENT. . Colombia. 

March 1939, bag 34288 (F,us); Villavicencio, 450 m., Aug. 1917, Pennell 1398 _ : 

Inirida, 70°50’W, near Santa Ross, 220 m., Jan. 1953, Fernandez 1966 (us). Caqueta: Montaiita, July 1926, Juzepczuk 6027 (1x). Putumayo: Puerto Porvenir, Rio Putu- mayo, 230-250 m., Nov. 1940, Cuatrecasas 10664 (us). 
Monstera gracilis is a rare species confined to a limited geographic area 

in eastern Colombia, and is known from only a few collections. The popu- 
lation of this species which I observed consisted of half a dozen indi- 
viduals growing in a riparian forest in the Janos. None climbed above 
2m. without the terminal shoot converting to a stolon and returning to 
the ground; apparently this is not a high-climbing species, but none of the other collections give any data on this point. 
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Monstera gracilia differs from M. dilacerata in having a membrana- 
ceous (vs. coriaceous) lamina, deciduous (vs. persistent) petiole sheath 
wings, and much smaller spadices and slenderer stems. It is distinguished 
from M. adansonii by the smaller spathe and spadix and the pinnatifid 
leaves. 

Some of the larger, perforated forms of Monstera obliqua approach 

M. gracilis vegetatively, but the fruits of the two species are quite 
distinct. In M. gracilis the yellow berries are prismatic and armed with 
numerous trichosclereids in the upper portion, whereas M. obliqua has 
orange-colored globose berries lacking trichosclereids in the stylar portion. 

s with many aroids, typification of this species is problematical. The 

holotype collection by Karsten was in the herbarium at Vienna and has 
been lost. In their 1908 treatment of Monstera gracilis, Engler and Krause 

cite two specimens—the Karsten collection and Triana 690 (deposited in 
BM) from the type locality. They provide an illustration of the species 
based on one of these two specimens. However, the Triana collection was 

not included in a loan of Monstera from the British Museum, and its 
existence is thus uncertain. The Juzepczuk collection at Leningrad, cited 
above, was determined by Krause, and this at least provides some basis 
for my interpretation and a measure of continuity in the identification of 
the species. 

10. Monstera epipremnoides Engler 

Fic. 45 

Monstera ee ae Bot. Jahrb. 37:118 (1905). LecroryPE (here desig- 

nated) : a Rica, Prov. San José, Santa Maria de Dota, 1300 m., 4 April 1890, 

H. oa 3486 (B, non - Sige BH,SEL, as setae Be 2846; iso ectotype CR as 

Hine sige Ha as Pittier 2486). EXCLUDED SYNTYPE: a Rica, Prov. San el 

., July 1890, Biolley 2846 (cr in ae a a 2 B and BR 

pais ha. ou ate actually Pittier 2486). 

Epiphytic climber in cloud forest. ena erage ~~: em: 2-3 cm. thick. 

Petiole: Babes or pins ae to within of the la : 

wings ovate, pss one 35-55 em. long, 22- m. wide, 

pinnatiid a perforate, ae, pinnae 12-20 in number on each side, pny cm. _ 

sinuses gaa? ing to the midrib, primary lateral veins 1 o r 2 per pinna, s 

late ral veins parallel to the primary; the perforations coy small, 0.5-2.0 cm. 

across, ide to elliptic, located along the midrib, a — us ee 

and exte ss rom the midrib —_ to the margin about 

20-30 cm. long. Spathe: 15-22 cm. long. es | padi: eytaicie, ate cm. pos 

ar 2 cm. thick, the pistils truncate. Fruit: un 

ETYMOLOGY. Epipremnoides refers to the snlry in the appearance of the leaf to 

Epipremmum pinnatum (L.) Engler of Malesi 

DISTRIBUTION. Costa Rica, Prov. Cartago 2 ‘San José 

REPRESENTATIVE SPECIMENS. Costa Rica. Cartago: w without locality or date, Orsted 

15795 (c). San José: Santa Maria de Dota, 1300 m., Apri ril 1890, Pittier 2486 (x, 

photo px,Br,cr,sEL); 5 km. S$ of Santa Maria de Dota, 6000 ft., July 1972, Primack 

ns. Venezuela. Caracas: cultivated in the spicy of Mr. 

Wertinger pray caeoely from Costa Rica, 1960, Steyermark s.n. (VEN 
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In his description of this species Engler cites two specimens: Pittier 
2486 and Biolley 2846, both collected in Costa Rica in 1890. The Biolley 
specimen at CR is a mixed collection, consisting of one sheet of Monstera 
epipremnoides and one sheet of M. adansonii var. laniata. La Uruca, the 
locality of the Biolley collection, is known as a locality for M. adansonii 

var. laniata by other collections (e.g., Pittier 2839) of the same year. In 
my opinion, the only collection of M. epipremnoides involved here is 
Pittier 2486, and because of the similarity of the two numbers and 

because both men were working at the same institution at the same time, 
I think that some of Pittier’s specimens accidentally came to be labeled 
with Biolley’s collection data. Engler’s description and_ illustration 

clearly fit the Pittier collection, which is here designated as the lectotype. 
Monstera epipremnoides is very close to M. dilacerata, from which it 

differs morphologically principally in the appearance of the leaves, which 
have narrower pinnae, as well as perforations which are not found in the 
leaves of M. dilacerata. It is further separated by its habitat. Monstera 
epipremnoides occurs in cloud ane at 1300-1800 m., while M. dilacer- 
ata mostly occurs below 1000 m 

Jonker-Verhoef and Jonker (1066) included Monstera epipremnoides 
in the flora of Surinam, based on the collection Wessels-Boer 872, housed 

at Utrecht. However, I consider this specimen to be M. adansonii var. 

laniata. Monstera epipremnoides should be excluded from consideration 
as a taxon in the flora of Surinam. 

11. Monstera xanthospatha Madison, sp. nov. 

Fic. 46, Map 14 

Planta ee scandens. lace teres 5-10 mm. crassus, internodiis hee cm. 
longis. Foliorum petiolus 12-18 cm. longus, ad i ugginn usque vaginatus, vagina 
decidua; se oblique lnceolts, 16-25 cm longa, cm. lata, nee, basi 
cuneato-angustata, apice acuminata, integra vel pauciforaminata foraminibus inter 
nervos primarios solitariis depusts ellipticis ad 5 cm. longis. Pedunculus 15-26 cm. 

florifer flavus, 6-8 cm. longus, 2 cm. Notes , inferne sterilis. Spadix fructifer nutans, 
aurantiacus vel ruber. Seyi subprisma 

TxPE. Colombia: Dept. El Valle, Cc idiiece Occidental, La Cumbre, 1600-1800 

Climbing herb. 14-19 May 1922, Killip 5668 (holotype cu; isotypes Ny, Us no. 
1142004, px no. 612990). 

ETYMOLOGY. Greek mers ole oe spathe,” referring to the deep yellow 
color of the — surface of the spa 

sil w. Colombia, — Occidental and Cordillera Centr, 
itiog x g. 

1910, Mayor 16 Bede on, between Medellin and Palmitas, 2300-2500 m., 

Jan. 1948 Barkly Kes a 52 (us); Salgar, near Medellin, July 1928, Toro 1304 

(xy). Caldas: Canaan, S of Salento, 1400-1700 m., July 1922, Pennell 9055 (cx, us). 
El Valles La Cumbre, 1600-1800 m., May 1922, "Killip 5668 oe NY,PH,US 

E of Bitaco, 4500 ft., Nov. 1963, Hutchison & Idsobo 3038 (us); Hoya de 1 ae Cali, 

1580-1650 m., Nov. 1944, Cuatrecasas sade (F); = * la Tulia> 1850-2000 m 

Oct. 1944, Cuatrecasas 18382 (F); Dagua, Buenaven 600 m., Lehmann 5312 

(x); La Cumbre, 1700-2200 m., Sept. 1982, Killip 11408 re NY. PH). 



Fics. 46-47. 46. (left) Monstera xanthospatha: holotype (Killip 5668, cH); 47. (right) Monstera minima: 
(3), Mo). 
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CULTIVATED SPECIMENS. Colombia. July 1959, Kyburz 11 (us); Medellin Jardin 
Botanico, Plowman s.n. (photograph only, to be deposited cx). 

Monstera xanthospatha shows close affinities to M. obliqua from which 
it differs by its larger size in every respect and by the pine ag berries 

which contain trichosclereids in the stylar portion. The berries of M. 

obliqua are globose and lack trichosclereids in the stylar caine In 
addition, the two species are ecologically quite distinct. Monstera obliqua 
occurs mostly near sea level, while M. xanthospatha ranges from eleva- 

tions of 1400 to 2500 meters. Monstera xanthospatha is distinguished 
from the remaining species of the section in various ways, and always by 
the deep yellow abaxial surface of the spathe 

The three Central American species of Monstera with a similar eleva- 

tional range do not show a close alliance to M. xanthospatha, which 

apparently has not arisen from a high-altitude species complex, but has 

evolved from some lowland ancestor. 

In all but one of the fruiting specimens examined the spadix is 

nodding from the erect peduncle, a character not known in other Monstera 

species. 

12. Monstera obliqua Miquel 

Fic. 48, MAP 3 

Monstera obliqua Miq., Linnaea 18:79 (1844). Typ: Surinam, Vredenburger-Zand- 

rits, October 1842, Focke 719 (uv, photo BH,SEL). 
Monstera microstachya Schott, Oest. Bot. Woch. 5:274 (1855). type: Brazil, Hoff- 

mannsegg s.n. (Willdenow Herb. No. 7140, 3, non vidi, photo Bx, microfiche IDC 

7440. 493: TIL 2); 
sesh iia a Schott, Prodr. Syst. Aroid. p. 367 (1860). Monstera obliqua M 

expilata (Schott) Eng Wee in — Flor Brasiliensis II (2):113 (1878 

TYPE: B ert Amazonas io 0, Japura et Rio Solimoes, in aboribus rc 

Martius 1196 (™, photo » et Paes of ioe = Schott Aroideae No. 2243, w. 

OB 
Monstera flit a Engler, “ee Jahrb. 37:117 (1905). TxPE: Brazil, Amazonas, Jurua 

Miry, July 1901, Ule 5622 (holotype B, non vidi, photo BH,GH,Us; isotypes K,L,MG, 

pee or 

tera fendleri Engler, Bot. _ we 117 (1905). type: Trinidad, 1877-1880, 

Fendler 736 oe : isotypes N : 

Monstera sagotiana Engler, Bot. Jahrb. 37:117 (1905). type: French Guiana, 

Karouany, ‘Sa agot 609 (BM, photo BH). ty 

Monstera unilatera Rusby, Bull. New York Bot. Gard. 6:494 sets TYPE: Bolivia, 

Dept. La Paz, San Buena Ventura, 1400 ft., 25 November 1901, Williams 526 

NY 
Monstera —- Rusby, Bull. New York Bot. Gard. 6:494 (1910). ryPE: Bolivia, 

Isapur — on trees, 1500 ft., 10 October 1901, Williams 676 (ho olotype NY; 

oe a us no. 1312955, BM,x, photo BH,SEL). Type is a mixed collection with M. 

). adansonii var. oa. “ 

Monstera snethlagei er Notizbl. Gart. Ber. 9:272 (1925). TyPE: Braz 

hao, Jury . de i "Ketel im Igapowald, aie Hullblatt 

Monstera 7 he biowes ae ra - Bern 11:614 (1932). TYPE: Pers. Dept. 

oreto, Iquit pathe spadix light yellow, woods, 2-8 

August 1929, ny & "sith gm or Toletrees , non vidi, photo BH,SEL; isotypes F 
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, NY, us no. 146113 
repeat alot Hoe > “afl Krause, — Seni Gart. Berlin 11:614 

2) uerto er Rio Huallaga below 
Yurima: caus, Oise " 9a ds Mae "1099, Killip ¢ A ae 27795 (holotype B, non 
vidi, photo BH,SEL; isotypes NY, US no. 1461494 

Slender climbing epiphyte on trees, saplings, or shrubs. anna sapipiis pee 
the leaves entire, exserted and a the ene membranaceous, ovate to lanceolat 
Adult stem: green, smooth, tere 227 m thick, the internodes 1 cm. » Tong occa- 
sionally a, — oe ‘creepin. S aslo ons with intern 10-30 cm. long. 
Petiole: 5-15 cm. long, es = most of its length, the These wings deciduous; 

lo am nicul 
from lanceolate 35 cm. long and res cm. wide with an acute base to broadly ovate, 14 cm. 
long and 12 cm. wide with a age to subcordate base; mostly ovate, expen tint fal- 

many in a sin 
Inflorescences: fas ae cout in couse of six to eight, rarely fewer. Peduncle: 
erete mm. thick 

; 3-5 cm. r 3-8 m 
at the tip. Flowering spadix: deep yellow, 5-10 mm. thi ck, 2.5-6.0 c os el F rutting 

adix: green to olive-gr tinged with heb 4 tice immature, becoming Fagin’ = 
arg oy orange at maturity, 10-15 thick, 4-8 cm. long; the es globo 

in diameter, capped by the pester stylar on, lacking sla th or 
if ‘ches octane present confined to the walls, very rarely present in the stylar 
region; the berries free from one scatiee 

ETyMotocy. Latin obliqua, “oblique,” referring to the eb ih Las _ 
COMMON NAMES. Timbo titica (Brazil, Para); mamurillo (Venezuela). 

UTION. Panama, Colombia, Peru, Bolivia, Venezuela, Trinidad, Tobago and 
lacigoe 

NTATIVE SPECIM nama. Bocas del Toro: forest ony RR stop at 
mile 7.5, July 1971, Croat e Yee 16277 oe vicinity of Chiriqui Lagoon, Oct. 
1940, von Wedel 109 rahe eraguas: 5 miles NW of Santa Fé 700-1200 m., March : meg : 

: Vi g. (us). Vaupes: 1°50’N x 67°W, Oct. 1952, Schultes, Baker & Cabrera 18051 (BM GHNY,U,us); Rio Apaporis, Soratama, 900 ft., Feb. 1952, Schultes ¢ Cabvons 15158 (us). Putumayo Gineo, 8 km. f Vi 

above confluence with Rio Ucayali 300-400 m 

(us). Bolivia. La Paz: basi in of Rio Bo; 1939, prstes 10662 tinea MICH,MO,NY,S,U,Us ); Rurrenal . 2 Rusby 771 (xx). Pando: . srg 12 km. above Abuiia, July 1968, Prance et al. - Venezuela. km. W of Santo Domingo, 420 m., March 1974, & Morilio 11094 Pshes Terseur: lower Yaracuy, Feb. 1926, Pittier 
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| 
adult leaf shape from different individuals (to the same 

Fic. 48. Monstera obliqua: variation in 

scale). 
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Jan. 1939, Alston 
VEN). Anzoategui: near Carmelita, NE of Bergantin, 800-1100 m., Feb. 1945, 

Steyermark 60987 (¥,vEN). Monagas: Montafia de Aguacate, 600-900 m., April 1945, 
Steyermark 62172 (¥). Delta Amacuro: Rio Acure, between La Margarita and Puerto 

iranda, 80-100 m., Nov. 1960, Steyermark 87766 (Ny,us,vEN). Bolivar: 4°18’N xX 
63°06’W, 510-525 m., Jan. 1962, Steyermark 90541 (Bu,us,veEN). Amazonas: Brazo 
Casiquiare, Feb. 1931, Holt & Blake 671 (us). Trinidad. Mts. of Aripo, Naranje 
Valley, L’Orange Est., 800 ft., Feb. 1947, Simmonds 64 (x,rrin); vicinity of Taba- 
quite, March 1921, Britton, Freeman & Nowell 2603 (GH,NY,TRIN,US). Tobago. 
Black Hill, above Charlotteville, Oct. 1937, Sandwith 1797 (x). Guyana. Demerara 
River, Oct. 1890, Jenman 624 («KNy); Northwest District, Wanama River, 7°45’N X 
10 - ; Pakaraima Mountains, 
Paruima Falls, Nov. 1951, Maguire & Fanshawe 32455 (ny). Surinam. Pauluskreek, 

12098 (us). Carabobo: between Urama and San Felipe, sea level, 
6077 ( 

70 . 196 
Irwin et al. 55993 (ny). French Guiana. Maroni, 1856, Sagot 614 (Pp); Riviére petite Ouaqui, July 1973, Granville 1846 (us). Brazil. Amazonas: near mouth of Rio 

iS 70°15'W, e : un 33, Krukoff 5890 (cu,ny); Rio Purus, m above Labrea, Oct. 19) ance, Ramos & Farias 8119 (1npa,ny,us). Para: banks of Rio Piria, § of pati, Nov. 1965, Prance & Pennington 2 ( F,GH,NY,S,U,US ) ; Planalto de Santarem, Estrada Mojui, June 1954, Froes 30837 (np). Ama Serro Navio, Rio Amapari, above Igarape Sentinel m., Nov. 1954, Cowan 38194 (ny). Acre: mouth of Rio Macauhan, 9°20’S x 69°W, Sept. 1933, Krukoff 5774 (¥,GH,M,MICH,MO,Ny,S,U,US ); Rio Moa, 15 km. NW of Cruzeiro do Sul, Oct. 1966 Prance, ‘ena & Ramos 2772 (Me,Nny,us). Rondonia: island in Rio Madeira at mouth of Rio Jaciparana, June 1968, Prance et al. 5339 (inpa,Ny,us); Santa Barbara, 15 km. E of km. 117, Aug. 1968, Prance & Ramos 7010 (1npA,NY). Mato Grosso: 14°38’S X 52°14’W, Nov. 1968, Harley et al. 11018 (x): 

Various authors, including Engler and Krause (1908), cite this species as Monstera obliqua (Migq.) Walp., based on Heteropsis obliqua Miquel. 

Monstera (Heteropsis) obliqua.” It is clear from exam- ination of other examples in the same work that Miquel used this pro- cedure to indicate the section of a genus to which a species belongs, and that he was undoubtedly describing M. obliqua in section Heteropsis, and not H. obliqua. Thus, the species is correctly called M. obliqua Mig. and not M. obliqua (Miq.) Walp. 
Monstera obliqua has been divided into a number of putative species, principally on the basis of differences in leaf shape, but these variations 

are of little taxonomic significance. For example, about 80% of the speci- mens of this species that I have examined have entire leaves; the rest have leaves which are slightly to profusely perforated. The material with perfo- 
rated leaves has been separated as M. expilata, but this variation shows no ecological or geographic pattern except that the perforated forms are absent from Panama. F urthermore, some individuals have mostly entire but occasionally perforated leaves. 

ere is also great variation in the relative width of the leaves, which is correlated with the shape of the leaf base. The shape ranges from narrow, lanceolate leaves with acute bases to broadly ovate leaves with truncate or subcordate bases. The narrowest have been separated as 
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Monstera falcifolia and the widest as M. sagotiana, but again this varia- 
tion shows no ecological or geographic correlation, and it is impossible to 

draw a line separating the plants into two or more meaningful groups on 

this basis. 
Jonker-Verhoef and Jonker, in the Flora of Surinam (1952), separated 

Monstera sagotiana and M. expilata from M. obliqua on the basis of leaf 

shape. They also described differences in the fruits, M. sagotiana sup- 

posedly having a white to yellowish-green spadix and M. obliqua white 

berries with orange styles. These apparently represent differences in 

maturity rather than taxonomic differences. In M. obliqua the spathe and 

spadix are green initially, becoming greenish-white and finally bright 

yellow. After anthesis the color of the spadix changes from yellow to 

green, in some cases to olive-green, later becoming pale and finally 

turning a deep orange at maturity. 

In terms of its growth habit and floral and fruit morphology the species 

is a very coherent one, despite the variability in leaf shape. The deep 

yellow spathes, the flowering spadices and the orange fruits are equalled 

in the genus only by Monstera xanthospatha of the Colombian Andes. 

The fruits of M. obliqua are unique in several respects. The berries are 

globose and free from one another rather than prismatic and closely 

pressed together as in the other species. This is probably, in part, a conse- 

quence of the small size of the spadix and in particular its very narrow 

axis. With the exception of a few Panamanian specimens, trichosclereids 

are absent from the stylar region, though they may be present in the ovary 

walls, This is clearly related to the failure of the fruits of M. obliqua 

to break in two at maturity and the consequent loss of the ability to get 

rid of stylar trichosclereids which protect the developing seeds but 

would deter a dispersing agent when the seeds are mature. In this respect 

M. obliqua seems to have lost an adaptation shared by other Monstera 

species. 

Another feature unique to Monstera obliqua is that the inflorescences 

are usually produced sympodially in groups of six to eight, rather than 

in groups of one to four. : 

The small size of Monstera obliqua enables it to exploit substrates 

unavailable to other monsteras. It can grow to maturity on saplings, in 

shrubs and on small twigs of trees; it may even be epiphytic on other 

aroids. These habitats are more ephemeral than the trunks of large trees, 

and it seems likely that M. obliqua may grow faster and mature more 

rapidly than other species. Plants of M. obliqua tagged in the wild showed 

an annual growth rate of 30-70 new leaves vs. 5-12 new leaves in large- 

leaved species. : 

Some of the larger, perforated individuals of \poieoasihe obliqua ap- 

proach M. gracilis vegetatively, but the latter species is separated by - 

lighter colored spathes and spadices and its prismatic berries wit 

trichosclereids in the stylar region. 
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13. Monstera minima Madison, sp. nov. 

Fic. 47, Map 15 

anta exigua epiphytica scandens. Caulis teres, 3-4 mm. crassus, internodiis 1-2 
iolus 2.0-3.5 cm. longus, ad laminam usque vagina’ 

TYPE ama: Comarca de San Blas, trail east of Cangandi-Mandinga airport road, 2-5 miles south of Mandinga airport. Scandant epiphyte, spadix green, 27 October 1967, J. A. Duke 14758(3) (mo, sheet no. 2051569). 

ETYMOLocy. Latin minima, “very small,” this being the smallest known species of Monstera. 

This species, known only from the type collection, has a peduncle which is 1% times longer than the leaves; this readily distinguishes it from all 
other monsteras, since they have peduncles shorter than the leaves. 
Monstera minima is closely related to M. obliqua, from which it differs 
by the much shorter petioles and by the subprismatic and truncate 
rather than globose berries. 

MONSTERA section MARCGRAVIOPSIS Madison, sect. nov. 

Plantula stoloniformis, 1-2 mm. crassa, 30-200 cm. longa. Folia stirpium juven- ilium breviter petiolata, ad truncis arborum adpressae. Pistillum maturum 5-8 mm. latum. Spadix erectus; pendunculi spadices aequantes vel eis breviores. TYPE SPECIES. Monstera acuminata C. Koch. . 

The species of this section show a he teroblastic development with three 
distinct phases. The seedling is stol on-like, 1-2 mm. in diameter and 
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ligular extension of the sheath. In this section the peduncle is shorter 
than or equal to the spadix. 

The species of section Marcgraviopsis are quite distinct from each 
other and are without intermediates, though Monstera dubia, M. pittieri, 

and M. luteynii are closely related. 

14. Monstera acuminata C. Koch 

Fics. 49-51, map 11 

Monstera acuminata C. Koch, Ind. Sem. Hort. Bot. Berol. App.:5 (1855). TYPE: 

Central America, live pine ‘collected by Warszewicz cultivated at Berlin, C. Koch 

s.n. (B, non vidi). Engler 45 (c,BM,GH,L,M,P,Us) cultivated at Berlin, may represent 

later specimens of the type collection. 
Monstera karwinskyi Schott, pra Bot. Woch. 9:99 (1859). Type: Mexico, Vera 

Cruz, Colipa, April 1841, Karwinsky s.n. (c, photo BH). PARATYPE: Mexico, Vera 

Cruz, Papantla to Colipa, 1841-42, Karwinsky 838 (LE). 
Monstera belizensis Lundell, pens 2:76 (1939). rypE: Belize, E] Cayo District, 23 

June 1936, Lundell 6198 (mci). 
Monstera grandifolia Standl. o ‘Stee erm., Pub. Field Mus. Nat. Hist., Botany 23:212 

(1947). rypE: Guatemala n, low for est ie Finca Y pemech and say 

28 March 1942, rosmnteh 4543 (holotype F no. 1129317-9; isotype u: 

1864956). 

Monstera chiapensis Matuda, Madrofo 10: oe (1949). synrypes: Mexico, Chiapas, 

Fin seat California, Col Turquia hate agen 150 m., 29 August 1947, Matuda 17789 

(M: barium, non vidi); Finca Esperanza, "10 km. NE of Escuintla, 200 m 

Mone oe een Her bari, non vidi). 
Monstera viridispatha Matuda, Soc.’ Mex. Hist. Nat. 11:98 (1950). TYPE: 

Mexico, Chiapas, Esperanza, ees 150-250 m., 7 Dec. 1949, Matuda 18717 

(holotype Matuda Herbarium, non vidi; isotypes NY, UC no. gilts photo vent 

ARATYPES: ape locality, 14 Oct. 1949, Matuda 1 7796 (M Matuda_ cohen 

1948, pris 1FI74 (Matuda erbar non vidi, MEXU NY 

km. No of Acacoyagua, 25 July A Manide 17795 (MExU). 

Robust scandent epiphyte to 30 m. tall. See dling: stem terete, 0.5-2.0 m . long, 1 

mm. thick, internodes 3-10 cm. long, bearing cataphylls but not foliage a 

Juvenile: a s e plant, stem elliptic in cross section de: 

ne 

to ary. Peduncle: stout, terete, 1.5-2.5 cm. thi 

on i se Spathe: greenish-white externally, cream within, 14-22 cm. long, 

nk the spadix by 3-5 cm., terminating in a 0.5-1.0 cm. long acumen. Flowerin ng 

spadix: cream to ten is cylindri .5—4.0 cm. -. F be 

lower 3-4 rows of flowers sterile. Pi ruiting spadix: 5 em. thick, 15-23 cm. long, 

yellow at maturity, the stylar portion of the pistils deidnos to reveal the seeds in a 

gray pulp. Seeds: oblong, 16-20 mm. long, 5-8 mm 
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ETYMOLOGY, The epithet refers to the acuminate leaves. 
COMMON NAMES. Bejuca de Tuza, Conte tuza, Conte arpon, Conte de mimbre 

(Mexico); Hoka de sereno (Honduras); Madre de harpén, se wan en, kolkuk 
(Guatemala). 

DISTRIBUTION. Mexico, Guatemala, Belize, and Honduras, mostly at elevations of 
0-600 meters. 
RE ENTATIVE SPECIMENS. Mexico. San Luis Potosi: road to Xilitla 2 km. from 

July 1935, Clark 7407 (mo) bla: Bosque Ajenjibre, Marc 51, Bra 
MeExu). Vera Cruz: Coatzacoalcos, April 1895, Smith 1069 (us); Barranca de Sant 

Maria at Hda irador, Se 1, Moor Bunting 8859 (BH); Papantla, 100 
m., F 68, Gutierrez aca: cerr of Sebastopol, Tuxtepec, (us). Oaxaca 
1968, 200 m., Rzedowski 25484 (Micu,us). Chiapas: Cascada Mizold, 250 m., Oct. 
1974, Madison 1755 (cu); iunfo, ., Oct. 1974, Madison 1782 (cu); 
Turquia, Escuintla, August 1957, Matuda 17785 (nx). Tabasco: Comalcalco, Aug. 
1962, Barlow s.n. (us). Guatemala. Petén: Monte Polol, June 1933, Lundell 360: 
(MacH,Ny); Uaxactun, pril 1931, Bartlett 12745 (uicH). Huehuetenango: Sierra de 
los Chuchumatanes, 150-200 m., Ixcan, July 1942, Steyermark 49312 (¥,us). Alta 

Dp il 18 

sa ae a rs Es to S B io) 

ndley 87368 
vicinity of Tiquisate, 100 m., June 1942, Steyermark 47651 (¥,Mo). Escuintla 

Monstera acuminata was first collected in Central America by Warsze- 
wicz who brought it to Europe as a live plant. It was cultivated at the 
Berlin Botanic Garden where Carl Koch recognized it as a new species. 
Too impatient to await its maturity, he described M. acuminata on the 
basis of the juvenile form and made a specimen of two leaves for the type. 

Engler and Krause (1908) redescribed Monstera acuminata, basing 

he distributed as Engler Exsiccatae No. 45 under the name M. pertusa. These specimens are actually of M. acuminata and are quite probably from the original plant brought from Guatemala by Warszewicz! 
e name Monstera acuminata emerged from this confusion with a peculiar status—it came to be used for any sterile specimen of a Monstera juvenile shingle plant. Thus, M. acuminata is cited in the Flora of Peru (1936), referring to juveniles of M. dubia. 
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In the meantime, the actual Monstera acuminata of Guatemala and 

Mexico came to be known as M. karwinskyi. Various species were segre- 

gated from this on the basis of differences in leaf size and presence or 

absence of perforations, but these are unimportant variations occurring 

F wes, 
alba | * 

50. Monstera acuminata: 49. seedling and shingle plant; 50. mature shoot (both 
Fics. 49 

Madison 1755, cu). 
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51. Monstera acuminata: habit (Madison 1782, cx) 

Fic. 
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sporadically throughout the range of the species, and I do not consider 
em taxonomically significant. 
Monstera acuminata is readily distinguished from other species of 

section Marcgraviopsis by its large leaves with entire margins. The 
habit is also distinctive, with the somewhat falcate laminae pendent from 
the erect petioles. 

The majority of collections of this species are sterile, probably because 
it flowers more than 15 meters above the ground. Individuals may grow 
to 30 m. tall, thoroughly covering the trunk of the host tree but without 
spreading into the branches. 

onstera acuminata is abundant in the central Petén, and may be 
found growing on the Mayan ruins at Tikal and Uaxactun. Its range 
extends north to San Luis Potosi, making it the northernmost of the 

species of Monstera. 

15. Monstera dubia (HBK.) Engler & Krause 

Fics, 52-53, MAP 6 

Monstera dubia Ape Engler & Krause, Das bearer IV 23B:112 (1908). 

Marcgravia dubia HB pigs Gen. et Spec. Plant. 7:169 (1825). rypE: Venezuela, 

Crescit ad arbores Se Andalusiae, ope Cocollar et ee alt. 400 hex. 

Humboldt and Bonpland a non v' eon 
rea acreana ee Notizbl. Gart. Berlin 6:114 (1914). TyPE: Brazil, 

Acre, Sao Francisco am Alto ee ae 1911, Ule 9212 (n, non vidi, photo 
CH,BH ,US 

Monstera irri tans Simmonds, Kew Bull.:398 posed tyPE: Trinidad, Cap de Ville, 

& b. 1948, Simmonds 296 (TRIN, non vidi; isotype K). 

out climber to 25 m., often with es ile hanging shoots; the adult na drooping. 

ne. pe a stolon-like creeper, 1-2 mm. in diameter, to 2 m. long. Juvenile: shingle 

pl the lamina cordate, the sinus m. deep, the apex pooh often 

variegated with silver flecks. Adult stem: elliptic in cross section, roughly warty or 

rcul rarely , dar een to tan, with uticle; internodes 3-1 

cm. long, 1-2 cm. thick 1 illary bud in a depression w 

extended into a sulcus the length of the internode. Petio or tuberculate at the 

ase or — om it ace cm. Pa — e t por ees the s at Rabi 

wide, 13-2 times ag ane ca a some indi 

viduals mature in this state, ce lave copula. the larger pinnatifid and with 1-3 

rows of elliptic perforations per side, the perforatio ons — cm. long, the pinnae 

cm. truncate; the leaf base rounded to subcorda te with a sin : 1-2 . deep, never 

broadly cordate, the apex acute; primary lateral veins in S ane cr am-colored 

inent abaxially, furrowed a , the ndary lateral veins reticulate 

Peduncle: tuberculate, 0.8-1.4 cm. thick, terete, 5-9 ~ 5 thickly 

coriaceous, pink abaxially, oe adaxially, obovate, 6-12 cm 4-6 cross, 

s mucronate bluni apex, sometimes be ecoming eon and 

spliting | longitudi: “gt ites apes Flowering spadix: white, 5-10 cm. ae 

. m. thick, he pistils bluntly truncate. Fruiting spadix: T-14 cm. long, 3.5-5. 

gr E vale yellow, the stylar is of the pis ling off individually on th 
ahs fused groups to reveal the seeds in a gray ‘ane Seeds: brown, oblon 

mm. long, 4-5 mm. wide, 2.0-3.5 mm. thic k, the embryo turquoise blue in color. 

oLocy. Latin dubia, “dubious,” because the authors were not certain that the 

aps type specimen was really a Marcgravi 
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Fics. 52-53 . Monstera dubia: 52. habit 

3 ae 

, with pendent flower 

E| s 
ing shoot; 53. inflorescence (both Madison 826, cu). 
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4-56, Mo mstera mito e Cakake in the photo is 64 cm. long (Madison 633, cu); 55. fruiting spadix, 18 cm. gu OMadlasn 

6. petiole showing ss jmarkings characteristic of ‘he species (Madison 610, cu). 
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COMMON NAMES. Chalde (Ecuador); Malanga, Mamurillo, Pantano, Oreja de Tigre 
(Venezuela). 

D uTI0N. Costa Rica to Bolivia, Venezuela, Trinidad, and western Brazil, 
mostly below 1000 m., but reaching 1800 meters. 

REPRESENTATIVE SPECIMENS. Costa Rica. San José: Candelarita, 800 m., Oct. 1972, 
Madison 745 (cH); Rio Paquita, 1-3 m., Aug. 1936, Dodge & Goerger 9764 (cr,F, 
MO). Puntarenas: 12 km. E of Palmar Sur, Oct. 1973, Madison 760 (cr); 1 mile S 

am hirqui i 

Island, May 1968, Croat 5338 (mo). Panama: 34 km. E of Chepo, 100 m., Oct. 1972, 
Madison 767 (cu). Colombia. Magdalena: Piojo, 400 m., Jan. 1929, Elias 743 (us). 
No: ta ad cafa, 
Madison 1243 (cH). Chocéd: 30 km. from Quibd6é on Medellin road, 140 m., Nov. 
1972, Madison 826 (cH). Antioquia: Villa Arteaga, 100 m., April 1948, Soto & 
Barkley 18C543 (us). Meta: Sierra de la Macarena, Rio Guapaya, 450 m., Dec. 1949, 

ilipson, Idrobo & Fernandez 1661 (BM,uc us); Llanos de San Martin, 500 m. 
cee Ws D 

Nov. 1972, Madison 85' H). Putumayo: Puerto Asis, 300 m., Dec. 1968, Plowman 
2140 (cu). Ecuador. Pichincha: Santo Domingo, 300 m., Sep 9, Acosta Solis 
13940 (¥F). Los Rio: - Quevedo, 160 m., Dec. 1972, Madison 9 H). 
Guayas: Balao, Jan. 1892, Eggers 14229 (xE,us). Peru. San Martin: Tarapoto, Alto 
Rio Huallaga, 300- +, Dec. 1929, Williams 5673 (¥). Huanuco: 10 km. a jove 
ingo Maria on Rio Monzén, 960 m., Dec. 1972, Madison 946 (cH). Pasco: Rio 

Paucartambo, W of Oxabam , Dec 2, Madison 952 (cH) 0 < " m., Dec. 197 HI). unin: La Merced, 2000 ft., Aug. 1923, Macbride 5403 (¥,us). Cuzco: Piliopata, 800 
d anu, 180 m., Nov. 

m., Aug. 1960, : : 
1973, Alfaro 1723 (mo). Bolivia. La Paz: 10 km. N of Caranavi, 800 m., Jan. 1973, 
Madison 1069 (cH). Venezuela. Zulia: Sierra de Parija, SE of Machiques, 350-500 

yo d 
m., Jan. 1966, Steyermark & Braun 94494 (us,veN). Yaracuy: Aroa, July 1953, 

Aristiguieta & Pannier 1900 (vEN); Selvas de Yumare 100 m., Feb. 1959, Bernardi 

an Camilo, h 1968, Steyermark, Bunti g & Blanco 101450 (vEN) Trinidad. Brazil-Arena Road, March 195' , Cowan & Sim 1406 (us,Nnx); Tabaquite, Dec. 1955, Simmonds, ri 5367 (Trin). Brazil. Acre 
7 

Moa at Serra da Moa village, April oe fa a al. 12502 (ny,us). Séo Francisco, 
Alto Acre, Aug. 1911, Ule 9212 (B). Rondonia: 4 km. S of Nova Vida, Aug. 1968, 
Forero & Wrigley 7077 (aNPA,Ny,uS). 

Though a common and abundant species, Monstera dubia is represented in the world’s herbaria by fewer than 80 collections, more than one 
quarter of them from Barro Colorado Island. This reflects in part the 
lack of field botanists working in the Andean countries, as well as the 
nature of the species, which flowers well out of reach. 

Only two collections of Monstera dubia are known before the twentieth 
century. A juvenile shingle plant was collected by Humboldt and Bon- 

specimen itself does not admit to identification beyond inclusion in section Marcgraviopsis, the type locality in the state of Sucre in Venezuela dictates the specific identity. Only a single species of Monstera with a shingle plant juvenile is known to occur within 500 km. of this area, and is is the basis on which the name is applied in its present sense. 
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The first collection of flowering material of Monstera dubia was that 
of Eggers from Ecuador in 1892, which was identified as a Philodendron. 

Later collections were determined to be various different species of 
Monstera, but the name M. dubia was not used for any of them. 

Hemsley (1885) was the first to recognize that several species described 
in Marcgravia really belong in Monstera. Engler and Krause (1908) 

implemented this and made the new combination Monstera dubia 
(HBK.) Engler & Krause. They provided a description and illustrations 
based on two specimens: the Humboldt and Bonpland type, and a flow- 
ering Seeman collection from Nicaragua. The latter, unfortunately, repre- 
sents M. tenuis C. Koch, and thus the name M. dubia came to be generally 
applied to this Central American species. Further confusion was en- 
gendered at this time by Engler and Krause misrepresenting Humboldt 
and Bonpland’s locality as Mexico rather than Venezuela. 

Because the name Monstera dubia was used for what is in reality 
M. tenuis, the species M. dubia was considered to be without a name. 

Thus Krause gave it the new name, M. acreana, but he also inconsistently 

determined specimens of it as M. pertusa and M. maxima. This is typical 
of the history of this section, in which the widespread misapplication of 

names has led to considerable confusion of what are biologically very 
distinct and easily recognizable species. 

Monstera dubia is a handsome plant which grows at low elevations 

and it characteristically climbs and hangs on large trees. The vegetative 

adult stage is variable, relating in part to the type of tree in which it 

grows. The earliest adult leaves are entire, and if the individual is 

growing on an inadequate support it may flower at this stage. However, 

with a large tree to grow on it will produce first entire leaves, then pin- 

natifid ones, and finally pinnatifid-perforate leaves. These may have a 

drooping, falcate lamina to 1 meter in length and about half as wide. 

The species may flower as a climbing plant attached to the trunk; this 

is most common in Costa Rica and Panama. However, it often flowers 

at the ends of hanging shoots which may be several times branched, and 

this is the way it usually grows in South America. 

The inflorescences of Monstera dubia are very distinctive. The spathe 

is obovate and blunt, rose to salmon-colored outside and white within. 

The common name, oreja de tigre (tiger’s ear), refers to the shape of the 

intact spathe. It often splits longitudinally and curls up around the abaxial 

side before abscising. The spadices are white in flower, becoming green 

in early fruit and pale yellow at maturity. There is a geographic cline 

in spadix size, the largest ones being found in Costa Rica and smaller 

ones to the south and east. ae 
The only other species with which Monstera dubia might be confused 

is M. punctulata, which is distinguished in flower by its large white 

spathes, and in fruit by its dark green or golden-green spadices. The 

petiole of M. punctulata is densely marked with white flecks, in contrast 
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to the solid green petioles of M. dubia. A further distinction is in the 

lamina, which in M. punctulata is bright green and of a soft texture, and 

in M. dubia is dull dark green and thickly coriaceous. 

16. Monstera punctulata (Schott) Engler 

Fics. 54-56, MAP 9 

Monstera punctulata (Schott) Engler, D. C. Monog. Phan. II:259 (1879). Anaden- 
drum betapio Schott, Prodr. Syst. Aroid. 393 (1860). TyPE: Mexico, tee | 
and collector unknown, plant cultivated at Vienna a illustrated by Sc 
Arden Ne 2281, 3276, and 3279 (w, non vidi, photo sEL). 

climber on yin trees, to 15 m. tall. Juvenile: a png? plant, the stem 
strongly oe Adult : brown, r oughly tul ee ge subterete, 3-4 cm. thick, 
internodes 3-6 cm. long, oe seas shes covered with the fibrous remains of ‘petiole 
sheath wings; axillary bud in a depression ayers d into a sulcus; adventitious anchor 
roots numerous, feeder sae rare or absent. ise smooth or tuberculate, densely 
flecked with white spots, 0-55 cm. Gop “ae e to the geniculum, the sheath 

sleds ook 60-130 cm. long, cm. wide, ovate to oblong-ovate, cordate 
t the base, the tip acute, le of and perforate, the perforations “elliptic, 3-6 

per si 

1,.5-2.5 cm. thick, 14-18 cm. long, tradddraasy Spathe: hie: ne ea 15-1 
tall, blunt or cigie mucronate. Flowering aes deep green to greenish Pola 
14-19 cm. long, 3.5-5.5 cm. thick, in dried specimens a golden color, the a ical 
surface of the pistils — by a layer of enna which form a sharp- oe Fae 
papery cap in dried spec 

ETYMOLOGY, Latin punctulata, “spotted,” in reference to the numerous white spots 
on the petiole. 

DISTRIBUTION. Mexico, Guatemala, Costa Rica, and Panama. 
E SPECIMENS. Mexico. Vera Cruz: Barranca de Santa Maria, km. 45 

ME: 
1537 (cH). Costa Rica. Alajuela: oe a La Calera, San Ramon, Feb. 1938, Brenes 
22643 ats Pepe Rio Virilla, S oe ek, Nov. 1913, Jimi 
1 m. SW of C 0 m. 
1400-1500 m., 8°55’N x 82°55'W, Jan. 196 7 

amburg Finca, Rio Reventazon below Cair , Feb. 1925, Standley & 
Valerio oe (us) ge hiriqui: Palo Santo, 3 mi. N of Volcan, Feb. 1971, Sent 13574 (mo); El Boquete, 1000-13 300 m., March 1911, Pittier 3151 (vs). 

en: “ale read we on Tuquesa, Aug. 1974, Croat 27179 (mo ). 

, and this is the only species in which I have observed 
e to the leaves by leaf-cutter ants, suggesting that the abundant 

Pa RS in the leaves of other Monstera species may be a defense 
against such predation. Other features of note are the densely white- 
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spotted petiole with a brown tuberculate geniculum, the prominent 

white oe veins of the lamina, and the dark green fruits which dry 

a aes 
mt pa is a rare species in most of its range and is known 

= a relatively few collections. It is not uncommon in the limestone 

areas of the central Petén; I collected only a single specimen there as it 

was not in flower. Later I discovered that this was the first collection of 

the species from Guatemala. 

17. Monstera spruceana (Schott) Engler 

FIG. 57, MAP 4 

Mo pei di agroeee Pewee — Flora —— Wl (2):115 relihee shah 

spruceana Schott, Oest. Bot. Zeit. 9:40 (1859). type: Brazil, Amazonas, 

Gabriel, March ee. Spruce 2293 (x, photo BH,SEL; drawing of holot type = ae 

Aroideae No. 2323, w, non vidi, photo BH,BR,GH,NY,S 

Climber to 5 m. tall. a tl 2 shin ee plant. Adult stem: smooth or slightly 

cman near the nodes, subter 2-3 cm. thick, 3-4 cm. wide, internodes 4-10 

the stem slightly sulcate pees ey ‘axillary bud. Petiole: 25-40 cm. long, 
: - : 

base acute to subtruncate, the apex acute; primary lateral veins 12-20 in number, 

arising at an angle of ib gooait with the costa, the secondary lateral veins 4 ae to 

ix, ng, 

spadix. Flowering sai: white, coping Cee gra halty to oward the apex, gio 

cm. long, 2.5-3.0 thick, the pistils truncate. Frui iting spadix: white, 16-36 c 

long, 4-6 cm. thi iy 

TYMO After Richard dpe (1817-1893), British botanist and botanical 

explore, collector of the type specim 

ISTRIB . Costa Rica, ee Colombia. Ecuador, Peru, Venezuela, Guyana, 

pe ecvin: ‘ 
PRESENTATIVE SPECIMENS. Costa Rica. Puntarenas: Golfo Dulce and Rio Terraba, 

ee m., Dec. ones nee 5320 (on), Panama. Panama: Cerro Campana, ges the 

2, Madison 763 (cH). Colombia. Magdalena (?): ; a d 

am Rio Seer 100 m., July 1898, von Bayern 46 (M). Ec Nati Dich. 

oad A ingo, Toachi, 850 m., Sept. 1967, Sparre 18446 (s); 

600 m., March 1967, Sparre 14796 (s). Los Rios: Rio Palenque Biological 

El n. F - 

1971, - —— bs Bunting 105290 (vEN). Bolivar: Sierra Imataca, 

25 on Salo titer 88145 (NY,VEN); Cerro Pichacho, 45 km N of 

‘eb. 1961, Steyermark 89207 (vEN). Guyana. Pakaraima 

Va! i 
Mount ns Parima Falls, m., aguire & hosp esnadl es (Ny,us, 

VEN) ; uci Rupununi River, Oct. 1889, Jenm an 5765 (x). Brazil. Amapa: Hu 

Iaue, 2°53’N X 52°22’W, Aug. 1960, iwin, Bi res & Westra 47776 (Ny). Amazonas 

Sao Toh March 1852, Spruce 2293 (x). 

This is one of the few species in section Marcgraviopsis with an 
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Bit Lateehs 
T. ype SL OL INET 

Fic. 57. Monstera spruceana: holotype (Spruce 2293, x). 
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oe an available type specimen, yet its characters remain obscure. 
Its known wide distribution in eight countries of Central and South 
America is based on a total of only 18 collections, which are all fairly 
different from one another. I am of the opinion that at least two 
species are included in the species as here described, but the paucity 
of specimens presently available does not permit a meaningful interpre- 
tation of the variation among them. 
The major morphological features of the species are a pinnatifid leaf 

with broad pinnae arising at a wide angle from the costa, the petioles 
one-third to two-thirds the length of the lamina, and the peduncle terete 
and shorter than the spadix, which is tapered and 16-36 cm. long in 
fruit. In some specimens, however, the leaf is pinnatifid on only one side, 
and in Skutch 5320 it is entire. 

That the juvenile of this species is a shingle plant is verified by at 
least two collections, Madison 763 and Killip & Smith 29604. However, 

in specimens from western Ecuador, the shingle plant stage is confined 

to less than a dozen leaves with the transition to the adult form occurring 

close to the ground. 
A further complication for herbarium studies derives from the resem- 

blance of the adult stage of this species to Monstera dilacerata and 

M. subpinnata in section Monstera. Though adequate specimens should 

be easily identifiable, the typical herbarium sheet consisting of a leaf 

lamina and s spadix minus the peduncle makes determination difficult or 

impossible. 

18. Monstera tenuis C. Koch 

Fics. 58-60, Map 11 

Monstera tenuis C. Koch, Ind. Sem. Hort. Bot. 7 ie 5 (1855). type: Central 

America, cultivated at ae Warszewicz (BP, no 

Monstera soe Engler, Bot. Jahrb. 37:118 (1905) ‘not M. gigantea (Roxb.) 

Schott. E: Costa Rica, Cartago, somm 635 m., Jan. 1899, Tonduz 13311 

(8, piste: a BH,GH,US; isotypes P. 

he eniculum m. c 

not glossy, oblong ovate, truncate le the eens the apex ac cut, sap ee 

i | tifi the sinuses extending to the m 

brah oh bigs sing =p ang ik pe e midrib, 2-5 cm. wide, 

constricted near the base; primary lateral veins r 

abaxi; yy. the >, lateral veins a aralle' . ie primary. . 

10-15 cm. long, 3-4 cm. thick. Spathe: ~~ 20-25 cm. - Flowering spa os 

white, cylindile econ ‘to the apex Pe Sore 3.5-5.0 cm. thick, on pet = 

truncate. Fruiting spadix: green, operas at maturity, 22-35 cm. long, 

m. thick, the seeds oblong, 10-12 mm. a pod green w: 
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Fics. 58-60. Monstera tenuis: 58. flowerin 
fruiting spadix, 32 cm. in length. 

59. habit; 60. g shoot (photo by Timothy Plowman); 
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ETYMOLOGY. Latin tenuis, “thin,” referring to the membranaceous texture of the 
juvenile leaf lamina. 

ISTRIBUTION. Nicaragua, Costa Rica, Panama, below 1600 meters. 
REPRESENTATIVE SPECIMENS. Nicaragua. Zelaya: vicinity of Rama, 50 m., Sept. 

1972, Madison 717 (GH). Costa Rica. Guanacaste: between Santa Rosa and H. 
Tenorio, 300-600 m., Sept. 1972, Madison 722 (cu). Alajuela: Foréts de San Ramon, 
1500-1600 m., May 1913, Tonduz 17722 (P). Heredia: Rio El Angel, between Vara 
Blanca and Cariblanco, 900-1000 m., March 1953, Moore 6623 (pu); 10°27’N xX 
84°07’W, 110 m., May 1973, Madison 1527 (cr). Puntarenas: Finca las Cruces, 4.5 
mi. from San Vito de Java, 5000 ft., March 1969, Stevens 233 (us). Cartago: Rio 
Naranjo, 3 km. E of Cachi, 1300 m., April 1969, Lent 1589 (cr,F,us); Rio Sombrero, 
El Mufeco, 1300 m., June 1972, Luteyn 3240 (puKE,Mo). Limon: 10°5’N X 83°29'W, 
50-100 m., Dec. 1969, Burger & Liesner 6955 (cr,F,Mo); 10 km. S of Limon, 0-10 

m., Oct. 1972, Madison 751 (cH); Siquierres, Feb. 1932, Kupper 582 (m). Panama. 

Chiriqui: 12 km. from Escuela San Benito in Volcén on road to Rio Serano, 1200 m., 

Aug. 1974, Croat 26495 (mo). 

Carl Koch originally described Monstera tenuis based on the juvenile 

stage of a cultivated plant at Berlin, obtained somewhere in Central 

America by Warszewicz. Koch’s specimen was studied by N. E. Brown, 

who subsequently determined a plant growing at Kew as M. tenuis. 

Whether or not the propagule of the Kew plant was obtained from Berlin 

is not known. At any rate, the Kew specimen includes both the juvenile 

and adult leaves, and I am taking it as the basis for interpreting the name 

M. tenuis. 

The only other name available for this species, Monstera gigantea 

Engler, is a later homonym of M. gigantea (Roxb.) Schott, and is thus 

illegitimate. Engler and Krause mistakenly applied the name M. dubia 

to this species, and it is illustrated in Das Pflanzenreich under that name. 

Monstera tenuis is one of the most elegant species of Monstera, and 

is worthy of cultivation. It abounds on the Atlantic coastal plain of Nica- 

ragua and Costa Rica, and ascends the mountains to 1500 meters. It is 

easily recognized by the regularly pinnatifid leaves with 15-30 pinnae per 

side, the internodes 8-12 cm. long, and the massive fruiting spadices the 

dimensions of a man’s forearm. At maturity the fruits are often pendent; 

apparently they are so heavy that the peduncle cannot support them in 

an erect position. 

19. Monstera pittieri Engler 

Fic. 61, Map 16 

Monstera pittieri Engler, Bot. Jahrb. 37:116 (1905). LECTOTYPE (here designated) : 

Costa Rica, Limén, Matina, Aug. 1895, Pittier 9766 (B, non vidi, photo BH, SEL; 

isolectotypes CR, BR, US no. 936670). LECTOPARATYPE: Costa Rica, Limon, La Con- 

cepcién, Llanuras de Santa Clara, 250 m., Feb. 1896, J. D. Smith 6809 (x, us no. 

936671). 

Slender climber with pendent shoots from tree branches, the fruit held erect. 

Juvenile: a shingle stunk Adult stem: subterete or flattened, 5-10 mm. thick, the 

internodes 4-9 cm. long, wi thick, tan-colored cuticle which may flake off in 

dried specimens; adventitious roots lacking in the pendent portions of the stem. 

Petiole: 8-20 cm. long, vaginate nearly to the blade base, the sheath wings ultimately 

deciduous, sometimes disintegrating into fibres. Lamina: coriaceous, dull green, entire, 
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Fics. 61-62. 61. (left) Monstera pittieri: isolectotype (Pittier 9766, us); 62. (right) Monstera luteynii: holotype (Luteyn 3227, Mo). 
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vate to marie 2-5 times _- than sn strongly falcate and unequal, the 
bese obliquely acute, the apex acute; the ve obscure and not prominent on either 
surface. Pe fences tet, 2.5-4.0 mm. thick, 2-6 cm. i F ett: _— on re 6 
cm. thick, 3-6 cm. long, the pistils truncate at the Fruiting spad 
long, 2. cm. thick, tapered to either end, the cote portions ce the facts ner 
separated from one another, giving the fruiting spadix a spiny asp 

ETyMoLocy. After Henry Pittier (1857-1950), — veri Bid se specimen. 
DISTRIBUTION. — — Rica, and Panam 
REPRESENTATIVE SPECIMENS. Costa Rica. Lint: Heats a, ay "18 95, Pittier vit 

(3R,cR,us); La aa ‘250 m., Feb. 1896, Smith 6809 (x,us); Rio Desti 

w Ca 
ey & Valerio 48899 (us). Panama. Colon: East Ridge, Feb. 1968, ‘Duke 15280 

us). Panama: El Llano-Carti Road, 7-12 km. from Interamerican Highway, 360- 
400 m., July 1974, Croat 25175 (mo). 

Monstera pittieri is a diminutive climbing and hanging species of Costa 
Rica and Panama. The Panamanian material is more robust, with larger 
and more strongly pei leaves than the Costa Rican plants, but they 
are clearly the same speci 

Monstera pittieri is in fio like a small version of one of the 
entire-leaved manifestations of M. dubia, and illustrates a possible line of 
reduction which I hypothesize led to the origin of M. tuberculata. 

Engler’s illustrations of this species in Das Pflanzenreich (IV 23B p. 
100), are misleading in two respects. He illustrates a flower (fig. H) with 
six stamens, when the normal number in this species, as in all species of 

Monstera, is four. His drawing of a fruiting spadix (fig. G) shows the 
pistils tightly crowded together and the spadix with a continuous surface, 
whereas in the fruiting material I have seen, the stylar portions of the 
pistils are separate and the surface of the spadix thus irregular and with 
a spiny aspect. It is this spiny fruit, together with the much narrower 
as that distinguish M. pittieri from M. luteynii. 

e specimens of Monstera pittieri have been misidentified as M. 

falcifolia (= M. obliqua), but the much shorter peduncles and stouter 
spadices of the former readily distinguish these two species. 

20. Monstera luteynii Madison, sp. nov. 

Fic. 62, map 16 

crassus, internodiis 5-9 mm. lonite: Faliorum petio oe 618 cn . longus, ai 

pe vagin: ae vagina decidua; lamina integra, coriacea, oblique ovata, 
Pare cm. se paving m. Tata, basi age vel ben data, apice acuta. Pe dunculus 
teres, 5-8 mm. crassu ee m. longus. S patha — Spadix fructifer circ. 8 cm. 

— wits white dots over surface. Pedicel warty, also stem 
tree seen. June 1972. rec 3227 i ota Mo no. 2180600; isotypes us no. 2 

). 
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ETYMOLOGY. Named for James L. Luteyn, ardent collector of Costa Rican Araceae. 
DISTRIBUTION. Costa Rica, Provinces of Cartago and Alajue a. 
REPRESENTATIVE SPECIMENS. Costa Rica. Cartago: Foréts des Tuis, 650 m., Nov. 

1897, Pittier 11370 (sr,us); Foréts de La Vueltas, Tuqurrique, 635-700 m., Jan. 
1899, Tonduz 13312 (us); Las Vueltas, Tuqurrique, 635 m., Dec. 1898, Tonduz 

12841 (GuH,x,us). 

Monstera luteynii is one of several species of Monstera which charac- 
teristically flower on pendent shoots. It is perhaps closest to M. dubia, 
rom which it differs by its much smaller and entire leaves, narrower 

stems, and very short peduncles. 

Monstera luteynii resembles two other pendent species with entire 
leaves, M. pittieri and M. tuberculata. However, both of these have the 
stylar portions of the pistils separate in the fruiting spadix, giving the 
spadix a spiny aspect. This is in contrast to the smooth fruiting spadix of 
M. luteynii. Monstera pittieri may be distinguished vegetatively by its 
lanceolate leaves, 2-5 times longer than wide, whereas in M. luteynii the 

leaves are ovate and less than two times longer than wide. Monstera 
tuberculata has petioles less than 4 cm. long with the sheath extended 
into a ligule equalling the petiole, in contrast to the petioles of M. luteynii 
which are 8-12 cm. long with a very short ligule. 

MONSTERA section ECHINOSPADIX Madison, séct. nov. 

Plantula stoloniformis. Folia stirpium juvenilium ad truncis arborum adpressae. 
Vagina petioli folioram omnium ligulata, ligula petiolum aequans. Pistillum maturum 

mm. latum. Spadix pendens. 
TYPE species: Monstera tuberculata Lundell. 

Monstera tuberculata, while showing close affinity to section Marc- 
graviopsis, is placed in a separate section because of two specializations. 
The third (adult) phase of heteroblastic development as seen in section 
Marcgraviopsis is not represented here; Monstera tuberculata flowers on 
what is morphologically a juvenile (second phase) shoot in section 
Marcgraviopsis. Monstera tuberculata is the only species with pendent 
spadices; in all others the spadices are held erect, even if produced on 
hanging shoots. 

21. Monstera tuberculata Lundell 

Fics. 63-66, Map 13 

Climbing and hanging epiphyte, flowering in the pendent portions, the juvenile and 
adult not distinct. Adult stem: terete, verruculose, with a thick tan cuticle which 

1.5 cm. thick, the internodes 6-12 
c 



Fics, 63-6 

ing Youle: 65. 

6, 63, 

fruit; 

Monstera tuberculata var. ngs goa habit (Madison 631, srt.); 64-66. Monstera tuberculata var. brevinodum: 64. oa af, show- 

Ht). 66. inflorescence (all Madison 752, 
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— as ge as tall, 5-9 cm. tall, 5-10 cm. across when open, acuminate, the acu 
1.5 cm. long. Floweri ing spade: white, gobs cm. thick, 6-9 cm. long, the pistils 

cometh into a conical acuminate style 4-8 mm. long, curved toward the apex of 
the spadix. drat Kops gen, 7-11 cm. Sak 4,5-5.5 cm. thick, the berries iy 
mm. across, the cu tylar region Aaron deciduous to reveal the seeds i 

. long, 4-5 mm. ac 

KEY TO VARIETIES 

Outer surface of the pistil smooth, with no clear demarcation of the the and ovar 
ee ee. eee eee oes tuberculata. 

Style arising from a depression on the apex of the sche Su in a pronounced 
ridge around the ‘pisti at the junction of the style and o .... var. brevinodum. 

21a. Monstera tuberculata Lundell var. tuberculata 

Monstera tuberculata Lundell, Lloydia 2:78 (1939). Type: Belize, El Cayo District, 
Valentin, on trees in high advanced forest, June 1936, C. L. Lundell 6238 (icH, 
non vidi; isot ype GH). 

As described in the key, the distinctive feature of this variety is the smooth surface 
of the pistils with the ovary not demarcated from the style. 

ETYMOLOGY. Latin tuberculata, “tuberculate,” in reference to the spiny aspect of 
the spa 
ae NAMES. Chile montaiia, So (Mexico). 
DISTRIBUTION. Mexico, Guatem: a = ve rshoonage 
REPRESENTATIVE SPECIME exico. ofie, March 1953, MacDougall 

MEXU no. 76682 (MEXU); eae 30.80 m., Jane ee 1 Williams 9454 (F). 
Vera Cruz: Playa 2 8 km. of Cat 50 m., Aug. 1972, Madison 
631 (sEL); 4 km. N sre ri ae , Aug. 1958, King 1114 (micu,us). Tabasco: 
Estapilla eae June ; t 3495 (exu Guatemala. Alta 

45788 (¥,us). Petén: 5 mi. S of entrance . hog National Park, June 1973, Croat 
24747 (mo). Izabal: Bay of Rai cna April 1940, Steyermark 39246 (F). 
Livingston: Rio Dulce, 0 m 1889, J. he ‘Smith 1533 (cH, us). Belize. El Cayo 
District: Valentin, June 1936, see 6238 (GH,MICH). 

21b. Monstera tuberculata Lundell var. brevinodum 
(Standl. & L. O. — Madison, stat. et comb. nov. 

Philodendron a Stand]. & L. O. Wms., Ceiba 1:231 (1951). Type: Costa 
Rica, Cartago, Turrialba opal een m., June 1950, Jorge Leon 2548 (photo 
NY, US no. ies, 

In this variet y there is a sharp ridge around the pistil demarcating the junction of 
the style and ovary. 

4 ETYMOLOcr. Latin pain “short nodes,” as the species was considered to 
P) for d 

DISTRIBUTION. raga ica. 
REPRESENTATIVE § ENS. Costa Rica. Alajuela: W slope of Volcin Arenal, 300 

m., Sept. 1972, Modan 735 (cr). higeteae Turrialba, Moravia, 1100 m., Jun aie Leon 2548 (us). Lim én: Zent, 50 972, Madison 752 (cr,cH,Mo); Rio San Clara, 1.6 km. E of Guapiles, 200 n m. , July 1949, oka, - Iltis 409 (a,F,P,U). 

Monstera tuberculata was first collected in 1889 in Guatemala J J. 
Donnell-Smith. Engler erroneously identified this specimen a 
minata Koch, and redefined the species to include ee oe 
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specimen. Subsequent collections of M. tuberculata have mostly been 
determined as M. acuminata. In his original description of M. tuberculata, 
Lundell remarked that it seemed close to M. acuminata Koch, but since 

the application of the latter name has been quite chaotic to the present, 
it is not clear what relationship he intended to indicate by that statement. 

Monstera tuberculata shows a disjunction between Guatemala-Mexico 
and Costa Rica, although in the intervening area there is continuous wet 

lowland forest which appears to be a suitable habitat for the species. 

The northern and southern populations have diverged strikingly in the 

morphology of the gynoecium, though they are indistinguishable in other 
respects. I have separated these two gynoecial types as varieties. It is 
possible that botanical exploration in Nicaragua and Honduras will turn 

up intermediate forms. 
Monstera tuberculata seems most closely related to the pendent species 

of section Marcgraviopsis—M. pittier, M. luteynii, and M. dubia—all of 

which are distinguished from it by their erect fruits and long-petiolate 

leaves. The adult leaves of M. tuberculata have the asymmetric lamina 

with a short petiole and long ligule typical of the juvenile (shingle plant) 

stage of these species, and in my opinion M. tuberculata is vegetatively a 

neotonous derivative of section Marcgraviopsis. In its floral morphology, 

however, the species is highly specialized. It is the only species with pend- 

ent spadices, and the curvature and attenuation of the styles are probably 

related to the pendent orientation of the spadix, although the mechanism 

of the relationship is not known. In other species of Monstera the sterile 

flowers at the base of the spadix often have long curved styles, suggest- 

ing that the genetic capability for producing this kind of flower is present 

throughout the genus. 
A specimen of Monstera tuberculata from Tabasco (Matuda 3380) is 

annotated “comestibile;” presumably it is the ripe spadix which is edible. 

A peasant living near the locality of Madison 752 (Zent, Prov. Limon, 

Costa Rica) showed me rough baskets used for storing maize made from 

the pendent stems of this species. 

MONSTERA section TORNELIA Madison, stat. nov. 

Tornelia Guttierez, Linnaea 26:382 (1853). 

Folia plantulae et stirpis juvenilis exserti. Pistillum maturum 10-18 mm. latum; 

semina 16-22 mm. longa. Spadix erectus. 

TYPE sPEciEs: Monstera deliciosa Liebm. 

Monstera deliciosa does not show the heteroblastic development of 
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a swollen region on the stem rather than being distinct and prominent; 
(4) anatomically, of 16 species I have investigated it is the only one to 
have asterosclereids in the leaf lamina, and the only one to have tricho- 
sclereids in the roots; (5) the berries are about twice the width and the 
seeds twice the weight of those of other species; and (6) M. deliciosa 
often grows to maturity as a terrestrial or rupestral plant, whereas other 
Monstera species flower only as epiphytes, or very rarely on rocky cliffs. 

22. Monstera deliciosa Liebmann 

Fic. 67, MAP 10 

Monstera oainaes Liebmann, oe Vidensk. Meddel. 19:9 (1849). Tornelia frag- 
ez, Linnaea 26:382 (1853). Type: Mexico, Oaxaca, Western Cordil- 

lera, 00-700, Dee _ Liebmann s.n. 
Py borsigian, D. C. Monog. Phan. Il: 266 (1879). Monstera deliciosa 

Liebm. var. r borigina aba once and Krause, Das Pflanzenreich IV 23B:111 
(1908). rypE: Mexico, Valle de Cordoba, Jan. 1866, Bourgeau 1904 (holotype 8, 
non vidi; pis es BR,C,GH,L,LEP,S,US ). 
onstera tacanaensis Matuda, Ann. Inst. Biol. Univ. Nat. Aut. 43: Ser. Bot. 
(1)55 (1972, published 1974). type: abe Chiapas arog ace Ww "slope 
of Volcan Tacana, 850 m., Feb. 1969, Matuda 37584 (MExv). 

Monstera deliciosa Liebm. var. sierrana Staieic Gentes Herbarum 9:320 (1965). 
TYPE: Mexico, Oaxaca, Sierra de Juarez, 15 mi. S of Valle Nacional on road to 
Oaxaca, 1220 m., Sept. 1961, Moore & "Bunting 8918 (holotype nH no, 100023; 
i 8977). 

Philodendron pertusum Kunth & Bouché, Ind. Sem. Hort. Berol.:11 (1848). cnet 
lennea C. Koch, Bot. Zeit. 10:277 (1852) bad on the same type as P. pe 
TYPE: cultivated at Berlin, propagule collected in Guatemala by ee 
C. Koch (3, Geraayed non vidi). 

Stout spr: gb plant, rupestral or epiphytic. Lessa a bile ha oi the 
leaves with erect petioles about twice the len ngth of the lamina, the lamina thickly 
piven 0 “gly deep gape pees pale abaxially, ferent cordate a he base, 
acumin; Adult stem h, green, 2-8 ci ick, the internodes 4-10 
. ee the sly eed sag aint but pein by swollen region of the 
an. abov node. Petiole: 30-100 cm. long, tuberc ulate or smooth, a ome for 

tw 

in 1.0-1, 
Spathe: white or cre nates yellow, icky coriaceous, 16-25 cm. long. Flowering 
spadix: white or green, 10-18 cm - long, 2.5-3.0 cm. thick, the Phi areuy 6-11 
mm. across. a ak green or bluish-green, 15-22 cm. long, 4.5-6.0 cm. 
thick, the berri s 10-18 mm. across. Seeds: ihewidal gees mm, long, 10-13 mm. 
across, green wi 

oLocy. Latin peta pe “delicious,” _in reference | to the sweet edible fruits. 
Hai uate co). 

Mexico. Oaxaca: 
Dec. 1842, Liebmann, s.n. (oc). 35 - S of Valle 2 Nacional 1200. m 
Moore ¢> woe 8918 (BH,k,uc,us); 40 km. above Pochutla on road to Oaxaca, 950 
m., Oct, 1974, Madison 1803 (mexu). Vera Cruz: Laguna Encantada near San Andrés 
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+g! 
30 cm 

Fic. 67. Monstera deliciosa: variation in adult leaf shape, from different individuals (to the same 

) scale). 
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Tuxtla, April 1952, Moore & Cetto 6231 (BH,MExU); Barranca de Santa Maria, km. 
45 on Conejo-Huatusco road, Sept. 1961, Moore & Bunting 8860 (nx). Chiapas: 
canyon N of Chacona NW of Tuxtla G., Dec. 1949, Miranda 5842 (mxxu); Uni6é 

5 . Quezaltenango: 10 miles from Colomba 
on road to San Juan, 1850 m., Aug. 1972, Madison 657 (cu). San Marcos: S facing 

inca Vergel, near Rodeo, 900 m., March 1939, Standley 68917 (¥F). Costa Rica. 
juela: La Fortuna on road to Chachagua, 250 m., Sept. 1972, Madison 

21860 (cr,cH). San José: 9°29'N x 83°37’W, 1600 m., Dec. 1969, Burger & 

uc). Veraguas: 5 mi. W of Santa Fé on Pacific side of divide, 800-1200 m., March 
1973, Liesner 909 (mo). 

Monstera deliciosa is one of the most widely cultivated of ornamental 
plants. Its handsome dark leaves, slow rate of growth, and tolerance of 
shade and low humidity make it an excellent house plant for temperate 
regions. In the tropics it is widely grown both indoors and as a garden 
and patio plant. 
Monstera deliciosa was first collected in Mexico by Karwinsky in 1832, 

but his specimen attracted no attention at Munich where it was sent. The 
species was next collected by Liebmann in 1842, who introduced it into 
cultivation by bringing cuttings from Mexico to Copenhagen. A second 
introduction was made in 1846 by Warscewicz, who sent cuttings to Berlin 
from Guatemala. The subsequent cloning of these two introductions is 
probably responsible for much of the M. deliciosa in cultivation today, as 
the species is rare in the wild and not often collected. 

The species was first given a name by Kunth and Bouché who, in 1848, 
described the cultivated plant at Berlin as Philodendron pertusum. The 
following year Liebmann described his collection as Monstera deliciosa. 
Kunth and Bouché’s name is older and has priority, but the epithet pertusum in Monstera is preoccupied by Monstera pertusa (Roxb.) Schott 
(1830). Thus, the earliest available legitimate name is M. deliciosa Liebm. 
In his description of the species, Liebmann makes no reference to Warsce- 
wicz’s collection or to the name Philodendron pertusum Kunth and 
Bouché; clearly he is describing a new species rather than giving a nomen 
novum to Philodendron pertusum Kunth and Bouché, and Monstera deliciosa is thus typified by Liebmann’s specimen and not by the type of Philodendron pertusum 

Guttierez (1853) proposed the new name Tornelia fragrans for Monstera deliciosa; the epithet is superfluous. The genus Tornelia was accepted by Schott but by no other authors. Carl Koch (1852) redescribed 
e Warscewicz plant at Berlin as Monstera lennea, considering it to be a different species from M. deliciosa (Koch, 1857). 
Several species and varieties have been segregated from Monstera 
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deliciosa on the basis of characters which are primarily related to differ- 

ences in size. The largest clones at maturity have leaves four times the 

size of the smallest mature clones. The smallest ones have smooth petioles 

vaginate most of their length whereas the largest ones have tuberculate 

petioles vaginate for only { their length. Although these differences are 

considerable, they represent extremes of a continuum in which numerous 

intermediate conditions are to be found. Under these circumstances I 

consider it most useful to recognize M. deliciosa as a polymorphic species 

without separating its different forms as varieties. 

Monstera deliciosa is either rupestral or epiphytic, and the data accom- 

panying about half of the specimens I have seen describe it as terrestrial. 

The large population at the type locality of var. sierrana grows almost 

entirely sprawling on the ground, rarely climbing the lower 1-2 m. of tree 

trunks. On the other hand, I have several times observed the species as 

an epiphyte climbing to 20 meters (Madison 727, 1803). 

A chromosome count of 2n=60 was made for this species by Pfitzer 

(1957). This was interpreted by Marchant (1970) as a hexaploid based 

on x=10. 
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SYNOPSIS OF MONSTERA SPECIES 

SECTION MARCGRAVIOPSIS ee 

. M. acuminata C. K 
- M. pion (HBK. ) page k 

SECTION MONSTERA 

i. ~ ae pra 36 
adan: 

b var. aa 6 “S see oe 38 

ar. klo a a (Schott) 16. i gece (Schott) Engler 82 

ar 17; Pe ruceana as ) Engler 83 
h 85 2. M. lechlriana Scho tt 4! 18. M. t 

3. M. acacoyaguen: Mauda 48 19. M. pittieri come 87 

4.M “aimpoees aes 1 20. M. luteynii Madison 89 

5. M. oreophila Rieder 54 

6. membranacea Madison SECTION ECHINOSPADIX MADISON 

Ti M. Br dethged (Koch & ate 1. M, tuberculata Lundell 90 

och 57 a. tuberculata 92 
8. M one innata Gea Engler 60 ae var. br revinodum (Standl. & 

9. M. gracilis Eng ms.) Madison 92 
10. M. cela ats (a ae er 63 
11. M. xani ome . Madison 64 
12. M. obli qua M SECTION TORNELIA MADISON 

13. M. minima a i 72 22. M. deliciosa Liebm. 94 

INCLUDED NAMES 

M. dilacerata Se & Sello) Koch (7) 57 pm css tulatum Schott (16) 82 
pre goth lh a 0 (1 °) 40 he M. dubia (HB one & Krause (15) 77 

Calle ‘eat Meyer (la 36 M. oe Schott ( 

alla pertusa (L.) Kunth (ia) 36 sc Baa Engle ; Krause (1) 42 

Dracontium pertusum ae c) 10) 63 

sabia dubia HBK 15).7 
Monstera eacoyaguensi weds (3) 48 

acreana mee (15 

a 
borsigi 

oO 
deliciosa Liebm. (22) 94 
deliciosa var. borsigiana (Engler ) 

Engler (22) 94 
deliciosa var. sierrana Bunting (22) 94 B eee rxK cee ec t= 

or 

. falcifolia Engler 

sl akatabet aakabal slo obababagal rap 

67 

falcifolia var. lato — (12) 68 

. fendleri Engler 

fenestrata Sc’ tt 

friedrichsthalii Schott ( 7b) 38 
1c) 41 
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M. lanceafolia . (te) 41 . peruviana Engler (7) 57 
pinnatipartita Schott (7) 57 

i ngler (19) on 

(4 
longipedunculata Mati (BY ST -pumetulata oe Engle (16). 82 

My luteynii Madison sagot Engler (12) 6 
. seemanii edict tt (1) 42 
. siltepecana Matuda (4) 51 
. snethlagei Krause (12) 67 
. spruceana (Schott) ae (17) 83 
. standleyana Buntin 
- subpinnata penta San (8) 60 

M. magnispatha va agree aay 
(Matuda) nes (3) 4 

M. maxima Engler & coe (2) 45 
M. maximiliana Engler (1c) 4 
M. nacea . surinamensi. GCL) 
M. microstachya Schott (12) 67 Ese ‘Mat ta yo 94 
M. milleriana Schott ( te h (18 
M desta Schott (1c) 41 fo oulteteg Lande (an 90 
M on Mig. (12 uleana Engler (8 

li unilatera Rusby lee 
Engler 

M. Broa Schott (1c) 41 

ve yer eS (Schott) 
67 

Beha abby opis pimbe bi: 

= 

M. ovata Schott (1b) 38 Philodendron previnodam, Standl. & 
M. parkeriana Schott (1) 42 L. O. Wms. (21b) 9: 
M. peckoltii Krause (1c) 41 P. pertusum Kunth & Hage (22) 94 
M. pertusa (L.) deVriese (la) 36 oo dilaceratus Koch & 
M. pertusa var. klotzschiana (Schott) ello (7) 5' 
Se (1c) 40 Tomei diincerata (Koch & Sello) 

M. pertusa var. laniata (Schott) tL) 57 
Engler (1b) 38 c: Pio Schott (7) 5 

pertusa var. modesta (Schott) T. fragrans Guttierez ex oe (22) 94 
Engler (1c) 41 aL: a Schott (1b) 38 

M. pertusa var. — (Schott ) T. spruceana Schott (17) 83 
Engler (la) 3 T. subpinnata Schott (8) 60 

EXCLUDED NAMES AND NOMINA NUDA 
Monstera oe Poepp. & Endl. = Stenospermation amomifolium (Poepp. & 

M. cannaefolia Kun 
M. cuspidata Ga al = = Philods ae propinquum Scho 
M. decursiva (Roxb.) Schott = Rha aphido ophora deci (Roxb. ) Schott 
M. gigantea ( Roxb.) Schott — ey aoe Lap um ( Roxb.) Schott 
M. PAIS Engler & Krause = = Sei 

Endl. 
M. cannanial: (ge) Schott = = Philodendron cannifolium fapc ha Engler 

(Dryand 

: Piso oe Teh Steyerm. = set = 

Monstera c sais ides Mortiz ex Ender, Index Aroidiarum 53 (1804). 
M. glauca C. Koch ex Ender, Index ssn 54 (1 

- guatemalensis Bartlett, Cerne egie Inst. Wash. Pub. ‘461: :17 (1985), 

= multijuga C. Koch ex Ender, _ ex Aroid. 54 ( 
M. protensa Schott ex Engler, Flora Brasiliensis ut 1): 114 (1878). 
M. trijuga C. Koch ex Ender, Index Aroid. 55 (18 



CHROMOSOME NUMBERS OF CRUCIFERAE III? 

REED C. ROLLINS AND Lity RUDENBERG 

The chromosomes of the Cruciferae in general are hard to work with 
being both small and often resistant to the usual cytological techniques. 
There are exceptions to this and the chromosomes of such genera as 
Physaria and Lesquerella are not only larger than those of most other 
cruciferous genera but they are relatively easy to handle. The monotypic 
genus Asta from Mexico, which we have examined cytologically for the 
first time, has chromosomes much like those of Physaria and thus joins a 

select small group of genera of the Cruciferae with relatively large 
chromosomes that are reasonably easy to handle. 

The following chromosome counts are based on two types of material: 
fixations of buds in the field, in which case the count was obtained from 

pollen mother cells (PMC) or immature pollen grains, the count given as 
n; or plants grown from seeds of wild plants where either root-tips were 
used with the count reported as 2n or, if buds were used in determining 

the latter type of material, the report follows the pattern of bud fixations 
from wild sources. The herbaria in which voucher specimens are deposited 
are indicated by the usual designations for herbaria (Holmgren and 
Keuken, 1974). 

Arabis 

A. aculeolata Greene 
2n = 32: plants from seeds of K. L. Chambers 3188 with Duane Isely, 

Rough and Ready Botanical Wayside, 5 miles south of Cave Junction on 

Hwy. 199, Josephine Co., Oregon, osc. 
This is an important count as far as North American Arabis is concerned 

because it helps establish that the two base numbers x = 7 and x = 8 are 

both present in strictly North American species. By far the largest number 

of species that have been counted from North America are based on x = 7. 

However, A. alpina, A. hirsuta, and A. lyrata are based on x = 8 both in 

Europe or Asia and in North America if the full taxonomic extent of each 

species is taken into account. Another species, A. arenicola (Richardson ) 

Gelert, has been counted from West Greenland, n = 8 and 2n = 16, by 

Bécher (1966) and from Ungava, Quebec, Canada, 2n = 16, by Hedberg 

(1967). This is an exclusively North American species. 

The situation now seems clear, as it was not earlier (Rollins, 1966), that 

those species of North America most closely related to Arabis of Eurasia 

have the same basic chromosome number pattern, ie., x = 8, whereas 

1The first two papers in this series were published in Contrib. Gray Herb. no. CXCVII:43-65, 

1966, and Contrib. Gray Herb. no. 201:117-133, 1971. Some of the field work —— in this 

research was supported by funds from National Science Foundation Grant GB-30720 to the senior 

r. 
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those species with a somewhat different circle of close affinity are based 

on x = 7. Live and Live (1975) have seized this situation as a basis for 

erecting the new genus Boechera to accommodate species with x = 7. They 

did not give any reasons of consequence for doing this and I cannot agree 

that a different basic chromosome number alone is sufficient evidence to 

warrant making the kind of separation they proposed. In studying Arabis 

as it occurs in western North America some years ago (Rollins, 1941a), 

I concluded that truly natural subdivisions of the genus were not present 

and I have not seen clear evidence since then that dictates a splitting up 
of Arabis or a formal taxonomic ordering of it on an infrageneric basis. 

In my view, their describing a new genus to accommodate perfectly 

ordinary species of Arabis has no merit and should not be followed. 

A. drummondii Gray ‘ 
n = 7, 2n = 14: plants from Twisselmann et al. 19172, Tulare Co., Cali- 

fornia, cu. This count is consistent with others we have of the species 
(Rollins, 1966). 

A. fendleri (Wats. ) Greene var. fendleri 
2n = 21: plants from seeds of Beatley and Reveal 10788, Nye Co., 

Nevada, cu. Three plants were analyzed in detail. Two of the three were 
consistently 2n = 21. Ina tapetal cell of the third plant, the number 2n se 

22 was found. Random counts in other plants convinced us that 2n = 21 is 
the most frequent and regular number of the population sampled. 

Previous counts of n = 7,n = 14, n = 2] and 2n = 14 have been found 
in A. fendleri including var. spatifolia (Rollins 1941, 1966). 

A. petiolaris (Gray) Gray 
n = 14, 2n = ca. 28: plants from seeds of Barclay 3102, Llano Co., 

Texas, cH. Somatic cells with reasonably good figures of chromosomes 
could not be read with complete accuracy. The haploid count in PMC's of 
n = 14 establishes the count for Arabis petiolaris but it does nothing to 
help clarify further the relationship of this apparently anomalous species. 
Gray (1849) originally described it as Streptanthus petiolaris probably 
reflecting the resemblance of the fruits and seeds to such species of Strep- 
tanthus as S. platycarpus and S. carinatus. The chromosome number fits 
with Streptanthus but it is also consistent with most North American species 
of Arabis which have a base number of x = 7. Certainly the flowers are not 
streptanthoid and it would be difficult if not impossible sensibly to admit 
Arabis petiolaris into the genus Streptanthus. : 
We have not seen any previous chromosome counts of Arabis petiolaris. 

A. holboellii Hormem. var. retrofracta (Grah.) Rydb. : 
n = 7: plants from seeds of Walter Knight et al. 2437, Plumas Co., Calif., 

cu. Figures in a few cells seem to show n = 8 which could easily be the 
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PLATE Fic. 1, Arabis petiolaris, n 

alabamica, n = 11, Rollins 7163. Fic 

4, Barclay 3102. Fic. 2, Leavenworthia ai 
= 

labamica var. 

oe Lesqurl fendleri, n = 6, Rollin
s 7151. Fic. 4, las 

ella schaffneri, n = 6, Rollins and Roby 741 
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case if the plants were members of an apomictic population. Apomixis is 

known to occur in A. holboellii var. retrofracta. 

A. selbyi Rydb. 
2n = ca. 21: field fixed material, Montezuma Co., Colorado, Rollins and 

Stafleu 7135, cu. The fixation was not ideal and we could not be certain 
of the count. However, it does appear that a triploid is represented by this 
material and this suggests the possibility of apomixis being present. Arabis 
selbyi is a member of the A. holboellii complex where apomixis is known 
to occur. 

A. subpinnatifida Wats. 
n = 7: count by Kenton L. Chambers, Josephine Co., Oregon, Chambers 

2479 with George York, osu. 

n = 7: plants from seeds of Ground and Muth 1788, Josephine Co., 
Oregon, cH. 
We have not seen any previously published counts for Arabis sub- 

pinnatifida. 

Asta 

A. schaffneri (Wats.) Schulz var. pringlei (Schulz) Roll. 
n = 10: field fixed material, 29 miles south of Saltillo, Coahuila, Mexico, 

Rollins and Roby 7491, cu. 
As far as we know, this is the first chromosome count for the monotypic 

genus Asta. The chromosome number n = 10 is sufficiently different from 
n = 8, which seems to characterize Cibotarium, to support the continua- 
tion of A. schaffneri as a unique genus (see Rollins, 1941b). Species of 
Cibotarium and Asta schaffneri were at one time placed in Capsella but 
they have only a remote relationship to that genus. 

Cardamine 

C. curvisiliqua Shuttl. ex Chapman 
n = 16: plants transplanted to the greenhouse from Lake County, 

Florida, Rollins and Roby 7311, cu. This tetraploid count is consistent 
with a base number x = 8, which characterizes most species of Cardamine 
(see Mulligan, 1965, for counts and references). 

C. hirsuta L. 

2n = 16: plants from seeds of Riidenberg 7305, Madison Co., Alabama, cH. Agrees with previous counts. 

Caulanthus 
C. divaricatus Roll. 

n = 11: plants from seeds of Al-Shehbaz 6906, Emory Co., Utah, cu. 
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Cibotarium 

C. macropetalum Roll. 
n = 8: 29 miles south of Saltillo, Coahuila, Mexico, Rollins and Roby 

7489, cu. 

n = 8: 9.6 miles west of Concepcion del Oro, Zacatecas, Mexico, Rollins 

and Roby 74137, cu. 

C. stellatum (Wats.) Schulz 
n = 8: 29 miles south of Saltillo, Coahuila, Mexico, Rollins and Roby 

7490, cu. 

These are the first known counts for the genus Cibotarium. By happen- 

stance, the two species that grow together are the first to be studied 

cytologically. There was no evident hybridization between C. macro- 

petalum and C. stellatum at the Coahuila site. It is assumed these species 

are genetically as well as morphologically distinct. 

Coronopus 

C. didymus (L.) Sm. 
n = 16: Galveston Co., Texas, Riidenberg s.n., cx. This is in accord with 

several previous counts on Old World plants. The species is widely 

distributed as a weed. It is not native to the western hemisphere. 

Descurainia 

D. californica (Gray ) Schulz 

n = 7, 2n = 14: plants from seeds of J. Beatley et al. 11484, Nye Co., 

Nevada, cu. As far as we can determine, this is the first count for D. 

californica. 

D. pinnata (Walt. ) Britt. 

n = 7: Sarasota Co., Florida, Riidenberg 7301, cu. 

D. pinnata subsp. halictorum (Cockerell ) Detling 

n = 7: plants from seeds of Beatley and Reveal 11247, Nye Co., Nevada, 

GH. 
n = 7: Quay Co., New Mexico, Rollins and Stafleu 7155, cu. 

D. virletii (Fourn.) Schulz : 

n = 14: plants from seeds of Rollins and Tryon 58210, San Luis Potosi, 

Mexico, cu. First count for this species. 

The chromosome number in Descurainia shows polyploidy but so far, no 

aneuploidy. 

Dithyrea 

D. wislizenii Engelm. 
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5, Stanleya ge var. nata, n = Rollins and flea 7129. Fic. 6, 14, Septal leone n = 14, Rollins “ar Stafleu 7149, Fic. 7, Halinolobs parryi, n = 16, Roll and Tryon 58204. Fic. fe Hate hinsia procu: mbens, n = 6, Bea’ tley 12903. 
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3. 
tr 

Prate 3. Fic. 9, Physaria acutifolia, n = 5, Rollins ran Stafleu 7130. Fic.
 10, somo een 

flora, 2n = 18, Barclay 3086. Fic. 11, Arabis fendleri, 2n = 21, Beatley wal Reveal = ~ 

Lepidium virginicum var. medium, n = 16, Correll and geokee 38577. Fic. 13, ag gt g — 

= 10, Rollins and Tryon 5: 58311. Fic. 14, Lesquerella kingii subsp. latifolia lia a 
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n = 9: Bernalillo Co., New Mexico, Rollins and Stafleu 7127, cu. Pre- 

vious counts for this species are the same (Rollins, 1966; Rollins and 
Riidenberg, 1971). 

Erysimum 

E. asperum Nutt. 

n = 18: Pueblo Co., Colorado, Rollins and Stafleu 7122, cu. 
n = 18: Guadalupe Co., New Mexico, Rollins 7152, cu. 

E. cheiranthoides L. 

2n = 16: Hancock Co., Maine, Riidenberg 7307, cu. 

Halimolobos 

H. lasioloba (Link) Schulz 
n = 8: plants from seeds of Rollins and Tryon 58255, near Fresnillo, 

Zacatecas, Mexico, cH. 

H. minutiflora Roll. 
n = 16: between the cities of San Luis Potosi and Zacatecas, San Luis 

Potosi, Mexico, Rollins and Roby 74127, cu. 

H. parryi (Hemsl.) Roll. 
n = 8, n = 16: plants from seeds of Rollins and Tryon 58204, northeast 

of San Luis Potosi, S. L. P., Mexico, cu. Apparently polyploidy is present in 
the population sampled. 

Together with Halimolobos mollis, which has a reported 2n = 16 (see 
Mulligan, 1964), the three species given above show a consistent base 
number of x = 8. Halimolobos minutiflora is a polyploid and H. parryi has 
at least some polyploid plants present in its populations but the other two 
species are diploid. 

Hutchinsia 

H. procumbens (L.) Desv. 
n = 6: plants from seeds of Beatley 12903, Nye Co., Nevada, cu. This 
ma accords with those previously given for the species (Bolkhovskikh, 
1969). 

Leavenworthia 

L. alabamica Roll. var. alabamica 
n = 11: Lawrence Co., Alabama, Rollins 7163, cu. 

L. alabamica var. brachystyla Roll. 
n = 11: Morgan Co., Alabama, Rollins 7202, cu. 
n= ii: - = ie Rollins 7219, cu. 
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L. crassa Roll. var. crassa 

n = 11: Morgan Co., Alabama, Rollins 7206, cu. 

L. crassa var. elongata Roll. 
n = 11: Morgan Co., Alabama, Rollins 7208, cu. 

L. exigua Roll. var. exigua 
n = 11: Decatur Co., Tennessee, Rollins 7222, cu. 

n = 11: Rutherford Co., Tennessee, Rollins 7168, cu. 

L. exigua var. laciniata Roll. 

n = 11: Bullitt Co., Kentucky, Rollins 7231, cu. 

L. exigua var. lutea Roll. 
n = 11: Jefferson Co., Alabama, Rollins 7201, cu. 
There are no surprises in the above counts on Leavenworthia. These 

confirm earlier chromosome number reports (Rollins, 1963). 

Lepidium 

L. austrinum Small 

n = 16: Hidalgo Co., Texas, Riidenberg 7502, cu 
n = 16: plants from seeds of Barclay 3076, Webb Co., Texas, cH. 

L. Sages aus Nutt. var. wrightii (Gray) Hitch 

= 32: plants from seeds of Correll and Correll 38576, El Paso Co., 

Pe GH. 

L. montanum Nutt. var. alyssoides (Gray ) Jones 

n = 16: San Juan Co., New Mexico, Rollins and Stafleu 7128, cu. 

L. montanum Nutt. var. jonesii (Rydb.) Hitche. 

n= 16: Montezuma Co., Colorado, Rollins and Stafleu 7142, cu. 

n— 16: Rollins and Stafleu 7143, cu. 

L. ed abaroaal L. var. medium (Greene) Hitchc. 

n = 16: plants from seeds of Correll and Correll 38577, El Paso Co., 

Texas, GH. 
The base number x = 8 is well established in Lepidium and there are 

both diploid and polyploid species (Manton, 1932; Mulligan, 1961). The 

counts given above are all of tetraploid plants. 

Lesquerella 

L —- (Gray) Wats. subsp. argyraea 

= 30: Zapata Co., Texas, Barclay 3072, GH. 
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L. argyraea subsp. diffusa ( Roll.) Roll. and Shaw 
n = 7: one mile southwest of Pinos, Zacatecas, Mexico, Rollins and 

Roby 74106, cu. 

n = 8, 2n = 16: 36 miles west of San Luis Potosi, §.L.P., Mexico, Rollins 

and Roby 74125, cu. 

L. fendleri (Gray ) Wats. 
n = 6: Guadalupe Co., New Mexico, Rollins 7151, cu. 
n = 6, 2n = 12: 51 miles north of Monclova, Coahuila, Mexico, Rollins 

and Roby 74207, cu. 

n = 6: 23 miles west of Saltillo, Coahuila, Mexico, Rollins and Roby 
7483, GH. 

n = 6: Val Verde Co., Texas, Rollins and Roby 74205, cu. 

L. grandiflora (Hook.) Wats. 
2n = 18: Atasco Co., Texas, Barclay 3086, cu. 

L. kingii Wats. subsp. latifolia (Nels.) Roll. and Shaw 
n = 5, 2n = 10: plants from seeds of Beatley, Ackerman and Bamberg 

13056, Clark Co., Nevada, cu. 

L. lasiocarpa (Hook. ex Gray) Wats. subsp. lasiocarpa 
2n = 14: Hidalgo Co., Texas, Riidenberg 7504, cu. 

L. schaffneri Wats. 
n = 6: 10 miles west of San Lorenzo, San Luis Potosi, Mexico, Rollins 

and Roby 74123, cu. 

Lesquerella argyraea continues to be something of an enigma as far as 
chromosome numbers are concerned. A given population appears to be 
relatively uniform as to number but different populations frequently show 
different numbers. Even subspecies diffusa now proves to have aneuploidy 
present whereas earlier the aneuploid series was known only in subspecies 
argyraea. The species as a whole is quite variable morphologically and 
there are recognizable trends usually correlated with geographic areas. 
However, in a careful study of a hundred or more herbarium collections, 
we could not discern distinct taxa that could reasonably be considered 
separate species (Rollins and Shaw, 1973). The gradual grading from 
one form to another was too consistent for us to do other than retain the 
species as a polymorphic one consisting of two subspecies. The cytological 
picture is unusual for a species and the problem should be studied, 
probably in an intensified way with an experimental design that would 
reveal whether apomikxis is present or not. 

The counts for the other species of Lesquerella are the same as those made previously except that the count for L. schaffneri is the first for 
that species. With the three counts given for L. fendleri the general 
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distribution of n = 6 is strengthened. The only aneuploid population 

(n = 7) so far discovered is the one from New Mexico reported by Rollins 

and Shaw (1973). 

Mancoa 

M. henricksonii Roll. 
2n = 16: plants from seeds of James Henrickson 13471, collected 15 

miles northeast of Estacion Comacho, Zacatecas, Mexico, GH. 

This is the first chromosome count for any species of Mancoa. The young 

seedlings used for the purpose were produced from seeds of the type 

number and the species was only recently described (Rollins, 1976). 

Nerisyrenia 

In the course of our present chromosome survey of Cruciferae, we have 

sampled twenty-two populations of Nerisyrenia from New Mexico, Texas, 

and mostly Mexico. In these materials we have found chromosome num- 

bers of n = 9,n = 10, n = 18, and n = 20. At this point, the identities of 

the collections have not been fully worked out. We await the publication 

of his thesis research on Nerisyrenia by John D. Bacon (1975) who has 

developed a substantially more complex classification than the one in 

current use. 

Pennellia 

P. longifolia (Benth. ) Roll. 

2n = 16: plants from seeds of Robert Bye, Sept. 20, 1972, northwest of 

San Ignacio, about 5 miles east of Creel, Chihuahua, Mexico, GH. 

n = 8, 2n = 16: 26 miles east of El Salto, Durango, Mexico, Rollins and 

number of n = 13 most frequently found in Thelypodium (Al-Shehbaz, 

1973) is sharply different from that of P. longifolia. Thus, the cytological 

picture supports a status of independence from Thelypodium of at least 

one species now placed in Pennellia. 

Physaria 

P. acutifolia Rydb. 

n = 5: San Juan Co., New Mexico, Rollins and Stafleu 7130, cx. 

2n = 10: Montezuma Co., Colorado, Rollins and Stafleu 7157, GH. 

These counts agree with those of Mulligan (1967) and apply to his 

revised interpretation of the species. Earlier counts of n = 4 and 2n = 8 

(Rollins 1939, 1966) refer to populations now interpreted to be Physaria 

rollinsii Mulligan. The cytological situation in P. acutifolia is complex 
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according to Mulligan’s presentation and it appears that interspecific 
hybridization with P. chambersii may be one source of instability. The 
presence of several different chromosome races, 2n = 8, 2n = 10, 2n = 16, 

and 2n = 24, suggests the presence of an agamic complex. Such a possi- 
bility should be looked for when appropriate materials and circumstances 
permit it. 

Rorippa 

R. sylvestris (L.) Bess. 
n = 48: weed in experimental garden, Middlesex Co., Mass., Riiden- 

berg 7229, cu. 

Selenia 

S. aurea Nutt. 
n = 23, n = 69: greenhouse grown plants from Barclay 3087, Muskogee 

Co., Oklahoma, cu. Three plants were n = 23; one was n = 69. 
n = 23?: Montgomery Co., Arkansas, Rollins 7120, ca. 
Bivalent chromosome associations were most frequent in the observed 

configurations but there were always some univalents, trivalents and 
quadrivalents present. That Selenia aurea is a natural polyploid seems 
quite certain from this evidence. The fact that one of the four plants 
examined turned out to have a very high ploidy level demonstrates this 
tendency in the species. Selenia grandis with n = 12 and S. dissecta with 
n = 7 are the other species of Selenia with known chromosome counts. 
Although, by comparison, it seems clear that S. aurea is a polyploid 
species, the n = 23 count is from only three populations in Arkansas and 
Oklahoma and does not represent an adequate sampling of the species 
throughout its natural range. 

Sibara 

S. virginica (L.) Roll. 
n = 8: Madison Co., Alabama, Riidenberg 7010, cu. 
A previous count of 2n = 16 from a population in Tennessee is con- 

sistent with the present one. Sibara virginica is mainly southeastern United 
States in its distribution and jumps the arid southwest to southern Cali- 
fornia where it occurs around vernal pools. A chromosome count from the extreme western populations would be of unusual interest. 

Sisymbrium 

S. altissimum L. 

n = 7: Montezuma Co., Colorado, Rollins and Stafleu 7144, cu. 

S. irio L. 

n = 7: Hidalgo Co., Texas, Riidenberg 7503, cu. 
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S. officinale L. 
n = 7: Madison Co., Alabama, Riidenberg 7226, cu. 

These three species of introduced weeds have been counted many times 

especially in Europe. The count of n = 7 is remarkably consistent. 

Stanleya 

S. desks (Pursh) Britt. var. pinnat 
n = 14: San Juan Co., New sheets Rollins and Stafleu 7129, cu. 
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aurea, 2n — 46, eet ay 3087. Fic. 17, Selena a pea n — 23, Barclay 3087. Fic. 18, Synthlipsis 

greggii, 2n — 20, Rollins and Correll 594: 
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Streptanthella 

S. longirostris (Wats. ) Rydb. 
= 7: Mon ntezuma Co, Colorado, gre and Stafleu 7145, cu. 

n= 14: ollins and Stafleu 7149, cu. 
Previous counts on this species were at the tetraploid level. With the 

above information, it is now clear that both diploid and tetraploid popula- 

tions exist in the wild. The species is widespread and abundant in the 

arid regions of southwestern United States. It is found in very diverse 
sites but usually requires some shade. There is no evidence that chromo- 

some number differences are correlated with any other type of diversity in 
the species. 

Streptanthus 

S. arizonicus Wats. 

n = 14: Cerro a pas California del Norte, Mexico, Moran and 
Poca 20155, 20171, s 

n = 14: Volcan a te Virgenes, Baja California del Sur, Mexico, 
Moran and Reveal 20210, sp, cu. 

n = 14, 2n = 28: same locality, plants from seeds of Henrickson 9022, 

voucher at CSLA. 

S. cordatus Nutt. 

n = 14: Montezuma Co., Colorado, Rollins and Stafleu 7138, cu. 

S. pe Roll. 
= 28: plants from seeds of Burgess 1852, Culberson Co., Texas, TTC. 

ne count of n = 14 for S. cordatus is in accord with nearly all other 
counts for species of Streptanthus but not with the previous count of n = 12 
for S. cordatus itself. It is possible that the earlier count is in error or more 
likely, S. cordatus has more than one chromosome race. This species shows 
a wider range of morphological variation than most species of Streptan- 
thus, a situation that could relate to variation in chromosome number. 

Synthlipsis 

S. greggii Gray 
n = 10, 2n = 20: plants from seeds of Rollins and Correll 5948, Zapata 

Co., Texas, cu. 

n = 10: plants from seeds of Rollins and Tryon 58311, Nuevo Leon, 
Mexico, cH. 

n = 10: 10 miles southeast of Parras, Coahuila, Mexico, Rollins and 
Roby 7459, cH 
n= 10:8 ‘iiles east of Nieves on road to Estacion Comacho, Zacatecas, 

Mexico, Rollins and Roby 74133, cu. 
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The chromosome number of Synthlipsis greggii is now well established 
and appears to be unvarying throughout its range. 

Thelypodiopsis 

T. aurea (Eastw.) Rydb. 
n = 11: Montezuma Co., Colorado, Rollins and Stafleu 7148, cu. 

n = 11: San Juan Co., New Mexico, Rollins and Stafleu 7133, cu. 

T. linearifolia (Gray) Al-Shehbaz 
n = 20+: Cochise Co., Arizona, Rollins and Roby 74196, cu. 

Two species belonging to Thelypodiopsis have previously been reported 
under the genus name Sisymbrium (Rollins, 1966; Rollins and Riidenberg, 
1971) both with a count of n = 11. Al-Shehbaz (1973) has transferred 
both of these species, T. ambigua and T. linearifolia, from Sisymbrium to 
Thelypodiopsis. If the chromosome number n = 11 stands up as charac- 
terizing Thelypodiopsis, it will bolster the recognition of this genus as 
distinct from Sisymbrium or Thelypodium. 

The plant of Thelypodiopsis linearifolia (Rollins and Roby 74196) from 
which buds were fixed was unusual in having very large flowers and in 
being robust compared to other plants of the species found about one-half 

mile away. This was a lone plant, somewhat later in flowering compared 
to the others and because of greater overall size, appeared to be an 

individual polyploid. The uncertain count given, although not precise, still 

strongly indicates that the plant indeed is a polyploid. Other than size, 

differences from other plants of the species could not be detected. 

Thelypodium 

T. paysonii Roll. 
n = 10: plants from seeds of Johnston et al. 10349C, Sierra de los Mar- 

garitas, Coahuila, Mexico, TEx. : 

n = 10, 2n = 20: plants from seeds of Johnston et al. 10361A, locality 

as above, TEX. 

A consistent number of n =13 in nine taxa of Thelypodium was reported 

by Al-Shehbaz (1971). The failure of T. paysonii to continue this pattern 

is not easily explainable. Al-Shehbaz suggested that T. paysonii possessed 

certain anomalous features as far as the genus is concerned but he did not 

indicate there was a solid basis for removing it from Thelypodium. The 

unusual chromosome number suggests a closer look at the affinities of 

T. paysonii. 

Thlaspi 

T. montanum L. var. montanum 

n = 7: Pueblo Co., Colorado, Rollins and Stafleu 7125, cu. 
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Previous counts of Thlaspi fendleri and T. glaucum are now to be 
referred to one or another variety of T. montanum according to the 
publication of P. Holmgren (1971). 

Warea 

W. carteri Small 
n = 12, 2n = 24: plants from seeds of Rollins and Roby 7305, cu. 

To our knowledge, this is the first count for the genus Warea. It is 

interesting that the number falls nicely into line with other genera of the 
Thelypodieae as interpreted by Al-Shehbaz (loc. cit.). 
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PALYNOLOGICAL SURVEY OF THE GENERA AMPHIACHYRIS, 

AMPHIPAPPUS, GREENELLA, GUTIERREZIA, 
GYMNOSPERMA AND XANTHOCEPHALUM 

Joun RurFin! 

ABSTRACT 

This study is concerned with the determination of the pollen charac- 

teristics of the members of the genera Amphiachyris, Amphipappus, 

Greenella, Gutierrezia, Gymnosperma and Xanthocephalum ( Astereae- 

Compositae ). Pollen grains were assessed for both qualitative and quanti- 

tative differences. Differences were observed both between species of 

different genera and between species of the same genera. The principal 

differences in pollen among the various species were in size and subtle 

variations in exine surface patterns. Using both palynological and bio- 

systematic evidence, the data seem to support the distinctiveness of 

Amphiachyris, Amphipappus and Gymnosperma and support the transfer 

of species of the previously recognized genera Gutierrezia and Greenella 

to the genus Xanthocephalum. 

INTRODUCTION 

The ambiguity concerning the proper relationship of the genera Am- 

phiachyris, Amphipappus, Greenella, Gutierrezia, Gymnosperma and 

Xanthocephalum (Compositae) as well as a complete history of the 

genera have been reviewed by Shinners (1950), Solbrig (1960), and 

Ruffin (1974a, 1974b). Some confusion as to the generic limits of these 

genera still exists. Pappus characteristics chiefly were used by earlier 

botanists in delimiting these genera, and less emphasis was placed on 

other morphological features. According to Shinners (1950) the taxonomy 

of the Compositae has suffered greatly from excessive reliance on the 

nature of the pappus, and its presence or absence, as a character of generic 

value. Thus, to Shinners, variable pappus features as well as other super- 

ficial morphological characters were not adequate for maintaining separate 

genera; he merged Amphiachyris, Amphipappus, Greenella, Gutierrezia 

and Gymnosperma all under Xanthocephalum. Solbrig ( 1960), in attempt- 

ing to treat the problem in a more objective fashion, showed the 

chromosome numbers for Amphiachyris, Amphipappus, Gutierrezid, Gym- 

m. Each genus studied showed a different 

basic chromosome number. Although cytological data appeared to be 

distinctive, only one species of Xanthocephalum, X. gymnospermoides, 

and none of Greenella, were counted at that time. Chromosome counts for 

Greenella and four more of the eight species of Xanthocephalum are now 

1Alabama A & M University, Department of Biology, Normal, AL 35762 U.S.A. 
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available, each with a basic chromosome number of four. This is consistent 
with counts reported for other species in the genus Gutierrezia (Solbrig, 
1961; Turner et al., 1962; DeJong and Longpre, 1963; Solbrig et al., 1964). 
These findings show that there are no real chromosome number differ- 
ences between Xanthocephalum, Gutierrezia and Greenella. 

To further elucidate the relationship of the genera, comparative studies 
on gross morphology and anatomy were undertaken (Ruffin 1974a, 1974b). 
Anatomical and morphological evidence indicate that Greenella and 
Gutierrezia should not be maintained as distinct, and they show enough 
unifying characters to justify the transference of their species to Xantho- 
cephalum. 

Plant taxonomists tend to think of pollen as a relatively stable feature 
by which species, genera, and even higher taxonomic categories of plants 
may be recognized (King and Robinson, 1967). According to Stebbins 
(1950), few pollen variations within a single species are known and most 
of these involve size differences that are correlated with polyploidy. 
Several notable studies have been conducted proving the value of the 
morphological features of pollen in determining the taxonomic and phylo- 
genetic relationships of species and genera (Oldfield, 1959; Carlquist, 
1961; Raj, 1961; Wodehouse, 1965; Jones, 1970; Erdtman, 1972). Because 
of its reliability and because pollen morphology of these genera has been 
relatively neglected, detailed palynological evidence is presented as part 
of a series of studies presently underway in an attempt to unravel the 
taxonomic position of the groups. 

MATERIALS AND METHODS 

All of the pollen examined was taken from the anthers of specimens 
mounted on herbarium sheets, and an effort was made to sample each 
genus completely. Pollen was prepared for light microscope observations 
and measurements and for scanning electron microscopy as well. Both 
acetolized and nonacetolized grains were used. Acetolized grains were 
prepared using the standard acetolysis method devised by Erdtman 
(1969). The pollen grains were mounted in glycerin jelly, cover glass was 
applied and sealed using clear fingernail polish. According to Reitsma 
(1969), the glycerin jelly mounting procedure is the most effective 
because the spores are less apt to expand upon storage if this method is 
used. A Zeiss microscope, with a calibrated ocular micrometer at a magni- 
fication of ca. 1200, was used to measure the pollen grains. Measure- 
ments of spine length and pollen grain diameter were taken from five 
samples for each of the species studied with the exception of Gutierrezia 
californica, where only one sample was used due to limited material. Each 
sample represented a different population. Slides were prepared for each 
taxon, 30 measurements were made per slide for each character, and 
averages were ascertained. In all, 3960 measurements were made. For 
Scanning, anthers were removed from each specimen, and acetolized as 
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TABLE 1, SOURCE OF MATERIAL USED IN POLLEN SURVEY.”* 

Se uated and 

Taxon herbar Location 

Amphiachyris Ruffin 70361 Kansas: Geary Co., 9 mi. W of Junction 

dracunculoides ba ae hwy. 7 

(DC.) Nutt. Ruffin 70372 doe Co., 13 mi. $ of Manhattan 

ra lw wy. 1 

Ruffin 70383 Kansas: oe Co. 25 mi. NE of El 

os rado. 

Ruffin 70394 Texas: rong! Co., along hwy. 118 

Amphipappus 
fremontii Torr. 
& Gray 

Greenella arizonica 
Gray 

Gutierrezia bracteata 
Abrams 

Gutierrezia 
californica DC. 

Gutierrezia 
microcephala DC. 

Solbrig 3275 (cH) 

Clokey 5962 (sv) 

Raven 12038 (cH) 

Raven 12003 (cH) 

Cronquist 8904 ( GH) 

Solbrig 2261 (cH) 

Peebles 3842 (us) 

Raven 17378 (cH) 

Wiegand 2523 (cH) 

Peebles 11356 (cH) 

Nelson 1527 (cH) 

Solbrig 3440 (cu) 

Solbrig 2743 (cH) 

Solbrig 2167 (cH) 

Solbrig 3439 (cH) 

Solbrig 2775 (cH) 

Solbrig 3431 (cH) 

Solbrig 2789 (cH) 

Solbrig 3272 (cH) 

Solbrig 2790 (cH) 

Ruffin 70051, 70062 

of Alpi 
desi ue 118, 5 mi. S of Kent (n = 5). 

Nevada: Clark Co., Glendale Jct., rocky 

ills, Larrea Aes It. 
ae Inyo Co., Grapevine Mts 

ath Valley National eer ir (n= = 9); 

Cohies: Inyo i. S 

seus epee 

beeen Clark Co., Larrea community, 

i. NE of desert 60 range station. 

Cal doenia Inyo Co. of Darwin 

ear Darwin Falls (n 

Arizona: Pima Co., Papago reservation. 

Arizona: Pima Co., west of Robles Jct. 

n= 4). 
Arizona: 
Arizona: 
Arizona: 
Tucson. 

Pima Co., 15 mi. sh of Tucson. 

Pima Co., il. 

Pima Co., vacant cp about 

California: Los Angeles Co., south rim of 

Valley of Tuj 

Californ , 7.2 mi 

Patterson ¢ on Arroyo del Puerto gu 

(n 
California — ra Co., 9% mi. W of 

anta Barbara Co. line in = 13). 

parent ‘Alameda Co., upper Cuyama 

WSW of Maricopa on hwy. 

1 n= 
California: Riv. verside Co., 1 mi. from 

Palm Sprin ng—Palm Desert hwy. (n 

California: Marin Co., Point Bonita, left 

side of road coming out t of tunnel to 

Fort Barry. 

= 12). 

— on hwy. 62 (n= 12). 

na: 3.5 mi. S of St. David on road 

to Doug. 

New M exico: Grant Co., 15 mi. f 

Silver City off hwy. 25, 6600 ft. (70051); 

8800 ft. (70062). 
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Collection and 
herbarium Location 

Gutierrezia sarothrae 
Pursh 

Gutierrezia texana 
De: 

Gymnosperma 
glutinosum 
(Spreng. ) Less. 

praia smn 
Soha, ice 
(Gray) Benth. 

Xanthocephalum 
merino Basie 
Sch. B 

Xanthocephalum 
linearifolium (DC.) 
Greenman 

Solbrig 2794 (cH) 
Solbrig 2805 (cH) 

Solbrig 2768 (cH) 

Solbrig 2773 (cH) 

Solbrig 2760 (cH) 

Ruffin 70071 

Ruffin 70082 

Ruffin 70093 

Tolstead 5829 (cx) 
Anderson 3028 (xsc) 

Ruffin 70101 

Ruffin 70112 

Ruffin 70123 

Ruffin 70134 

Solbrig 4546 (cH) 

Ruffin 70241, 
70252, 70263 

Solbrig 2779 (cu) 

Johnston 7935 (cH) 

Pringle 7422 (us) 

Pringle 4220 (us) 
Pringle 3202 (cH) 

Parry 1878 (cH) 

Weaver 865 (cH) 

Pringle 11613 (cu) 

Arizona: 5 mi. N of Payson (n = 
Arizona: east és Hyde Park, 0.8 mi. on 
hwy. 66 (n 
Cahitorsin: Hee Diego Co., 6.2 mi. E of 
Chula Vista on road to Dulzura ony = 4). 
hake rnia: Riverside Co., 11.1 mi. E of 

Kamp on hwy. 74 (n= = a. 
rhe San space Co., 12.3 mi. W of 
Aguanga on hwy. 79 (n = 4). 

ocak Brewster Co., along hwy. 118 to 
A 
tae: “Burleson Co., along hwy. 290 S of 
Giddin 
Texas: Washington Co., 1 mi. NE of 
Burton oS hwy. é 
Texas: Taylor a. ” Camp Barkeley. 
Texas: Brewster Co., ities Aas 118 S to 
Alpine 

New Mexico: Grant Co., 5 mi. N of 
Silver ri on ris Sand Road. 
New Mexico: Hidalgo 1 mi. W of 

: Brewster Co., along hwy. 1 
of Aly ine. 
Mexico: 10 mi. W of Dolores Hidalgo. 

Arizona: Cochise Co., Garden Canyon, 
uachuca Mts ial ft. hs ses ae 3 

junction of (Ramsey Sane Road and 
hwy. 92 
Mexico: 31 mi. Ne of Camargo. 

— Distrito Federal, Valle de 
xico. 
i Distrito Feder: 
Mexico: peste selon low meadows, 
Valley of Mex 
a: chiefly i in the region of San Luis 

a. Puebla, eg sand of lake 
repibe nape ais Salado, 253 km. E of 
Mex 

Mexico: Be — Serrania de 
Ajusco near Cima Sta 
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Collection and 
Taxon herbarium Location 

Pringle 4195 (cH) pan — — Serrania de 
usco near Cim 

Orcutt (cH) exico: Disteo Vouant ‘Cima Station. 
Moore 19470 (cH) Mex _— Federal, La Cima, on 

‘oad to Cuerna’ 
Manning 531040 (cx) Masincs 12 mi. S of, Tlalpan. 

Xanthocephalum Palmer 143 (vs) Mexico: City of uae and vicinity. 
sericocarpum Gray Mueller 3380 (cH) Mexico: 12 m of San Antonio. 

Pringle 1278 (cx) Mexico: pine sid base of the Sierra 
adre. 

Pringle 1150 (cH) Mexico: state of Chihuahua 
Palmer 412 (cH) Mexico: southwestern Chihuahua. 

Xanthocephalum Ruffin 70201 New Mexico: Catron Co., 18 mi. NE of 
wrightii (Gray ) Pephccpieh on crit 
Gray Ruffin 70212 New Mexico: Grant Co., 11 mi. NE of 

Silver City at ee of Goss Creek 

Ruffin 70223, 70234 Arizona: Cochise Co., Garden Canyon, 
uachuca nee 6000 ft. (70223); 
ee ft. (70234). 

Solbrig 3218 (cH) or Buffalo Je ct., 11 mi. S of Big 
ar Lake, 12 mi. W of US 666 and 

a ak S of Alpine (n = 4 

*Voucher specimens are in Alabama A & M University local herbarium unless otherwise indicated. 

well as nonacetolized pollen grains were placed on double stick tape 
mounted on a specimen holder. All samples were then placed in a vacuum 
chamber and coated with gold-palladium. Observations were made on an 
AMR “1000” Scanning Electron Microscope. Table 1 lists plants, and their 
respective sources, used in this pollen morphological survey. A deliberate 
attempt was made to use authoritatively annotated herbarium sheets. 
Some sheets also provided original chromosome numbers which appear in 
the table following locality data. A set of slides of acetolized grains for 
each genus is on deposit in the palynological collections of Harvard 
University. 

OBSERVATIONS 

Tables 2 and 3 list the average measurements for selected pollen 
features of all the species studied. Figures 1 through 15 depict the sur- 
face features of the grains of the species used in this study. 

Pollen grains of all of the genera here studied are tricolporate and 
spheroidal, and of the type described for the Astereae by Wodehouse 

(1965). The surface of the textum (sexine) bears what appears to be 
uniformly distributed spines which form the most noteworthy feature of 

the grain surface. The spines of all the species are frequently crooked or 

show a strong tendency to curve upward. According to Wodehouse 

(1965), the length of the spines as well as various other spine features 

may be used to distinguish some of the genera of the Astereae. 
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All of the figures show that the spines of all the species studied possess 

basal perforations. These perforations, or lacunae areas, were also noted 

by Carlquist (1957) in the genera Fitchia and Helianthus. In many 

instances using the nonacetolized grains, the micrographs reveal these 

spaces to be filled with an extraneous material, thus obscuring the pres- 

ence of the pores. When some of these same pee (Figs. 5 and ee are 

Fic. 1-4. Pc 

Gymnosperma glutinosum: equatorial view showing s inal < 
3. Amphiachyris Paces loides: polar 

equatorial view 

olen grains.—1. Greenella arizonica: polar view of surface details, 5000 a 

d , € spinal and interspinal lacunae, 10000 

view of surface details, 5000 «.—4. Amphipappus islet 

howing surface details of spinal and interspinal lacunae, 10000 x. 
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acetolized, the pores are then free of the material. Due to the investiga- 
tions of J. Heslop-Harrison (1975), J. Heslop-Harrison et al., (1973), and 
B. J. Howlett et al., (1973), it is now known that much of this material is 

proteinaceous and that in the Compositae, with its complex tectate exine 
and its invasive tapetum, the protein component passes into the cavities 

of the baculate sexine through the surface micropores and also into the 

dé 
Fic. 5-8. Pollen grains of Tui G. sarothrae: polar view of an acetolized grain aoe ing 

‘conspicuous spinal lacunae, 10000 X.—6. G. sarot thrae: nonacetolized p ollen grain showing _ res 

as inconspicuous and filled with extraneous material, . G. texana: equatorial view showing 

spinal details, 10000 x.—8. G. microcephala: showing detail of an poston 5000 x. 
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TABLE 2, POLLEN GRAIN DIAMETER MEASUREMENTS. 

Diameter Mean Diameter 

Taxon Range Diameter SD 

Amphiachyris so 17.0-20.2* 18.750 0.693 

Amphipappus fremoni 19.0-28.5 22.449 2.097 

Copelle arizonica 13,0-18.1 14.751 0.786 

Gutierrezia bracteata 11.0-20.2 16.561 2.050 

californica 12.0-20.0 16.864 1,723 

G. microcephala 11.0-19.5 15.768 1.709 

G. saroth 10.6-18.9 13.887 1.706 

G. texana 13.0-16.0 14.744 0.689 

Gymnosperma glutinosum 13.0-20.8 17.011 1.913 

Een ames gymnospermoides 19.0-28.8 22.771 2.830 

mile 13.0-18.1 15.350 1.051 
x imeartliom 14.0-18.0 15.261 0.929 
X. sericocarpum 13.8-19.9 15.588 1.044 

wright 14.0-19.5 16.105 1.486 

*All measurements are given in pm. 

TABLE 3. POLLEN GRAIN SPINE LENGTH MEASUREMENTS. 

Taxon Length Range Mean Length Length S.D. 

Amphiachyris dracunculoides 1.7-2.8* 2.406 0.263 
Amphipappus fremontii 1.6-2.6 2.184 0.258 
Greenella arizonica 1.:7-3.1 2.301 0.260 
Gutierrezia bracteata 2.0-4.5 3.399 0.488 
G. californica 1.9-4.1 3.469 0.396 
G. microcephala 1.5-4.4 2.652 0.507 
G. sarothrae L528 004 0.278 
G. texana 15.2.8 2.183 0.354 
Gymnosperma glutinosum 2.0-3.0 2.518 0.367 
cri a gymnospermoides 2.9-5.4 3.816 0.367 
X. hum 1.6-3.0 2.339 0.253 
x a. £9-3.1 2399 0.237 
X. sericocarpum 19-32 2.335 0.269 
X. wrightii 2.0-2.8 2.424 0.183 

*All measurements are given in pm. 

TIERREZIA AND XA 

TABLE 4. COMPARISON OF POLLEN GRAIN DIAMETER TO SPINE LENGTH IN 
cu NTHOCEPHA: 

: Average rage Average 
Species Diameter Spine Length Ratio 

og ean ‘eoaeoee 16.8* 3.4 0.20 
G. brac’ 16.5 25 0.20 
G. ies 15.7 26 .16 
G. texana 14.7 21 0.14 
G. sarothra: 13.8 2.0 0.14 
Xanthocephalum gymnospermoides 22.7 3.8 0.17 
x wrightii 16.1 2.4 0.15 
De humile 153 25 0.15 
X. linearifolium 15.2 23 0.15 
X. sericocarpum 155 2.3 0.15 
. : : All measurements are given in pm. 
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cavea between sexine and nexine through pores at the bases of the supra- 
tectate spines. Here the lipid fractions are left on the surface to form 
the visible adhesive which clogs the spinal pores. Even though the width 
of the spines was not measured, the spines of Amphipappus appear to be 
broadest at the base with fewer spines in a given area than in the other 
species. In addition, in Amphipappus the lacunae appear to be more 
concentrated in the wider portion of the spines. Lacunae in the apical 
parts of the spines were not observed in any of the species studied. 
Lacunae are very infrequent in areas between the spines, but a few were 

noted in pollens of Amphipappus and Gymnosperma (Figs. 4 and 2 
respectively). It is also noteworthy that the diameter of the external 
aperatures in Amphipappus appears to be much larger and the pores more 
numerous than in the other genera studied. 
When variations in grain size are correlated with variations in chromo- 

some number at the generic level, there are some clear distinctions worthy 
of mention. In the case of Gutierrezia (with a base chromosome number of 
four) all individuals representing different ploidy levels were considered 
as one sample mean. The pollen of Gutierrezia has a diameter range of 

10.6-20.2 »m, and a mean diameter of 15.5 pm. The pollen of Greenella, 

which has a chromosome count of n = 4, is within the diameter range of 

13.0-18.1 »m and has a mean diameter of 14.7 um. Pollen of Xantho- 

cephalum, which also has a count of n = 4 (with the exception of n = 6 

for X. gymnospermoides) falls within the diameter range of 13.0-28.8 pm. 

The extended range, as well as the large mean diameter of Xanthocephalum 

(see Table 5), is due solely to the inclusion of X. gymnospermoides. If X. 

gymnospermoides is excluded, the mean pollen diameter of the genus 

(15.5 um) has a closer relationship with the genera Gutierrezia and 

Greenella. 
Amphiachyris has a chromosome number of n = 5, a diameter range of 

17.0-20.2 »m, and a mean diameter of 18.7 um. With a chromosome 

number of n = 7, the diameter of Gymnosperma pollen ranges from 13.0- 

20.8 pm, with a mean diameter of 17.0 »m. The last genus, Amphipappus, 

is characterized by a chromosome number of n = 9. Pollen of this genus 

has the largest mean diameter of all the genera represented (22.4 pm) and 

a range of 19.0-28.5 pm. 

In plant groups where polyploidy is suspected but cannot be docu- 

mented, pollen samples acquired from several populations can indicate 

a suspected polyploidy series. Studies by Rangasamy, Sree and Ramon 

(1973) clearly indicate what had been suspected all along—that pollen 

size increases with increased ploidy. As far as is known, among the genera 

here studied, Gutierrezia is the only genus in which there is a polyploid 

complex. Solbrig (1965) showed the pollen diameters of populations of 

G. sarothrae, G. bracteata and G. californica, all of which have known 
chromosome numbers and the statistical results demonstrated a correla- 

tion between chromosome number and pollen diameter. As shown in 
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Table 1, a series of original chromosome counts, taken from meareen 

sheets, were available for Gutierrezia bracteata (n = 8; n 2),.G. 
microcephala (n = 12; n = 16), and G. sarothrae (n = 4; n = es When 

Fic. 9-12. Pollen grains of Gutierrezia and Xanthocephalum.—9. Gutierrezia bracteata: equa- 
torial view of surface details, 10000 x.—10. Xanthocephalum linearifolium: 0 Xx —11. Gutierrezia californica: equatorial view 0 
surface detail. The cracks noted in the spi 
5000 x. 

: polar view, 10) x: 

> X.—12. Xanthocephalum humile: polar view of 
; cessing. Imes are caused by vacuum treatment during processing, 
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pollen grain diameter and chromosome number are compared within 
these known polyploid series, the results confirm the conclusion that it is 

possible to recognize ploidy levels by a comparison of pollen grain size. 

Pollen grains 
L 13. =e atorial view 

—14. X, 
Fic. 13- of ph X. ° 

kesh aioe ~ depicting long spines; fewer spines are Peooked: 10000 gymno- 

seats acetolized grain showing abandi ant spinal lacunae, 10000 x.—15. x. wrightii, showing 

ked-tip spines, 10000 X. 
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TABLE 5. COMPARISON OF POLLEN GRAIN SIZE AND SPINE LENGTH. 

Mean Mean Diameter 
Taxon Spine Length of Pollen Grain 

Amphiachyris 2.406* 18.750 
Amphipappus 2.184 22.449 
Greenella 2.301 14.751 
Gutierrezia 2.741 15.565 
Gymnosperma 2.518 17.011 
Xanthocephalum 2.647** (2.346) 17.016** (15.575) 
*All measurements are given in mn 
eo 

m. 
Averages for Xanthocephalum excluding X. gymnospermoides. 

Discussion AND CONCLUSIONS 

Pollen grains of the genera here studied were assessed for both qualita- 
tive and quantitative differences. In both instances, differences were 
observed between species of different genera and between species of the 
same genera. 

Measuring from the surface of the tectum, the height of the spines 
ranges from 1.5 ym in Gutierrezia microcephala, G. sarothrae and G. 
fexana to 5.4 wm in Xanthocephalum gymnospermoides (Table 3). 
According to Wodehouse (1965), a comparison of several different grain 
types that occur in the Astereae revealed that the length of the spines bore 
no relation to the size of the grain; that is, small grains do not, as a con- 
sequence of their size, have reduced spines and the giant grains do not 
have giant spines. However, spine size does correspond to pollen grain 
size in the genera Gutierrezia and Xanthocephalum (Table 4). It is clear 
that the longer spines are associated with the grains having higher mean 
diameters. In this regard, it is noteworthy that the results indicate the 
reverse trend in the genus Amphipappus (Table 5). The pollen grain size 
of Amphipappus is larger than any of the other genera studied, yet spines 
ornamenting the exine are short and somewhat stubby. 

According to Wodehouse (1965), the pollen grains of the Astereae range 
from ca. 16.5 to ca. 32 um in diameter. The combined grain sizes for the 
genera Gutierrezia, Greenella and Xanthocephalum average only 15.2 »m. 
These pollens have extremely small diameter sizes for the Astereae. The 
pollen grains of Amphipappus, on the other hand, are distinctly larger 
with shorter and fewer spines in a given area than those of the other 
genera. Also, in Amphipappus the spines are broader at the base with 
seemingly larger, more numerous, spinal pores. A more thorough survey 
of the size, number, and arrangement of the lacunae of the pollen grains 
should be pursued in order to assess the usefulness of these characters. 
The Astereae, so far as known, are insect pollinated; thus the compatibility 
of these characters with the entomophilous habit of the tribe needs further 
study. Information of this kind is often of considerable taxonomic and 
evolutionary interest. At present, no systematic studies and observations 
of pollinators for the genera here studied have been recorded. 



TABLE 6, GENERIC CHARACTERISTICS. 

Amphiachyris Amphipappus Gutierrezia Greenella Gymnosperma Xanthocephalum 

Basic chromosome — 5 9 4 4 fi ; 
number gymnospermoides ) 

Head ae ame Absent Absent Present Present Absent Present recepta 
Pichler ee 

Pappus disc flowers 

Pappus ray flowers 

Leaves with 
glandular cavities 

Leaf shape 

Pollen 

Wood Vessel 

Wood fibers 

Long well-developed 
setae 

Scaly or reduced 

Present 

Linear-lanceolate 

Grains a 
spines me 
pa ho aa 

SAMS infre 

No helical 
sculpturing of 
vessel wall 

Fiber dimorphism 
present 

Long well-developed Scaly or reduced 
setae 

Long well-developed Scaly or reduced 
setae 

Absent Present 

Obovate-lanceolate —_Linear-lanceolate 

9 ea Grains small; 
spine spines mediu 
interspinal Teieas piedd Se ope 

infreque frequen 

Helical sculpturing in Helical thickening 
form of coarse bands consists of = 

connecting th 
aperatures of pits 

Fiber dimorphism Fiber dimorphism 
absent absent 

Scaly or reduced 

Scaly or reduced 

Present 

Linear-lanceolate 

pene small; 
spines mediu: 
imterspina ce 
infrequen 

No processes 

Fiber dimorphism 
absent 

Scaly or reduced 

Scaly or reduced 

Present 

Linear-lanceolate 

Grains sear 
spines mediu 
gg tectitie 

freque 

yee shor ge 
consists of grooves 
Souccrtie the 
peratures of pits 

Fiber dimorphism 
absent 

Scaly or reduced 

Scaly or reduced 

Present 

Linear-lanceolate 

Grains small; but 
arge in X. 
gymnospermoides; 
rece re but 

es oe 
ae pou 
interspial lacu 
infrequ 

Helical prea 
consists of gro: 
connecting t 

aperatures of pits 

Fiber dimorphism 
absent 
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Table 5 shows that, when the averages for pollen characters in Xantho- 
cephalum gymnospermoides are omitted, Xanthocephalum is hardly 
different from Greenella and Gutierrezia. Pollen features in Xanthoceph- 
alum gymnospermoides, when compared with anatomical studies of 
the genus (Ruffin, 1974a), correlate with the size of other features, such 

as chromosome number, size of heads, leaves, involucral bracts, wood 
features, etc. Because of this, I am of the opinion that Xanthocephalum 

gymnospermoides qualifies as the most primitive species in the genus; 
however, a complete reassessment of this species may be warranted. 
Table 6 assembles the pollen data along with previously expressed dis- 
tinctions gleaned from gross morphology, anatomy, and cytology. On the 
basis of these Spe a data, these characters permit easily recognized 
taxonomic pattern 

As for Gulleseae: Greenella and Xanthocephalum, recognition of a 
single genus still seems to be the most satisfactory treatment because 
solid differences between them are negligible. 
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A REVISION OF THE GENUS TRICHIPTERIS 

Davi S. BARRINGTON! 

INTRODUCTION 

The present work is one of a series of revisions of tree fern genera 
conducted under the aegis of Rolla M. Tryon, Jr. The basis for these 

studies is Tryon’s work on the classification of the family (1970). Accord- 
ing to his interpretation, the Cyatheaceae consists of six genera that have 
petiole scales and two non-scaly genera having only multicellular tri- 
chomes. The genus Sphaeropteris, the subject of subgeneric revisions by 

Tryon (1971) and Windisch (1977, 1978), has petiole scales of the un- 
specialized “conform” type, made up of uniform cells which are all 
oriented along the long axis of the scales. Two lines of specialization are 
recognized in Sphaeropteris: one in which the petiole scales have dark 
apical setae and a second with the petiole scales lacking setae. The re- 

mainder of the genera with scales have “marginate” petiole scales, made 

up of a central portion and a specialized margin of cells different in size 

and orientation, and usually in shape and color. Two of these genera 

(Alsophila and Nephelea) have setate petiole scales, and three (Trichip- 

teris, Cyathea, and Cnemidaria) have asetate petiole scales. Gastony’s data 

on sporangium size and spore number per sporangium (1974) supports 

Tryon’s view that the setate and asetate groups are natural. Trichipteris 

is interpreted by Tryon (1970) as the least specialized of the asetate group 

of genera, since it has neither an indusium nor anastomosing veins. Trichip- 

teris differs from Cnemidaria in stem habit, venation, leaf architecture, 

and spore morphology. Recognition of the exindusiate Trichipteris and 

the indusiate Cyathea as distinct genera is based on evidence that each is 

an independent evolutionary line. 

HisToRY 

“Differt hoc genus ab affini Polypodio praesentia indusii, ab affini 

Aspidio indusio e pilis copiosis implexis constante et persistente. Nomen 

derivatum a rpixos et repos.” 

With these words, Presl distinguished the new genus Trichipteris in 

his Deliciae Pragensis, published in 1822. Pres] speaks of the genus as 

indusiate, the indusium consisting of copious, persistent, interwoven hairs. 

In the modern sense, Presl’s genus is exindusiate. The paraphyses, promi- 

nent in the Brazilian plants that constitute the type species of the genus, 

remain an important morphological and taxonomic feature, although they 

are no longer considered to be indusia. Martius (1834) treated Trichip- 

teris with Chnodphora Kaulfuss as part of the genus Alsophila. Hooker 

1Present address: Pringle Herbarium, Department of Botany, University of Vermont, Burlington, 

VT 05401. 
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(1844) recognized Trichipteris as a subgenus of Alsophila but did not 
treat Chnodphora, Copeland (1947) recognized Trichipteris as a genus. 
Tryon (1970) redefined the genus Trichipteris on the basis of characters 
of the petiole scales to include the majority of the New World species 
previously ascribed to Alsophila. 

The genus Alsophila was recognized as such by Robert Brown in 1810. 
Until Tryon’s reclassification, Alsophila included all exindusiate species 
of the Cyatheaceae with petiole scales. The indusiate species were in- 
cluded in Hemitelia and Cyathea. Martius (1834), on the basis of his 
observations on exindusiate Cyatheaceae in Brazil, produced an essentially 
sound subgeneric classification for the neotropical species of Alsophila. 
The first of his three subgenera is Chnodphora, a name first used by 
Kaulfuss (1824). Chnodphora Kaulfuss was set up as a genus of one 
species, now called Trichipteris villosa (Willd.) Tryon. The distinctive 
tomentum of contorted trichomidia characteristic of the species probably 
inspired the generic name (vods, tangled hair or cotton; dopa, bearing). 
Martius used the name Chnodphora for a subgenus of three species. Two 
of those are included here in Trichipteris corcovadensis (Raddi) Copel 
and the third is now recognized as M etaxya rostrata (HBK) Pres]. Martius 
described the two remaining subgenera on the basis of venation. Subgenus 
Haplophlebia, including what is now T. procera and T. atrovirens, was 
characterized by simple veins. Subgenus Dicranophlebia, characterized 
by veins forking at the sori, included eight of the species of Trichipteris 
recognized in this treatment and one species now included in Sphaero- 
pteris. Maxon (1922) associated 13 species of Alsophila including 
Alsophila armata on the basis of the structure of the petiole scales, and 
provided a systematic treatment of the 13 species that he recognized. 
Tryon (1970) segregated the American species of Alsophila into three 
groups, based on characters of the petiole scales: species with conform 
petiole scales are included in Sphaeropteris; species with marginate scales 
bearing dark, apical setae are maintained in the genus Alsophila; and 
species with marginate petiole scales but lacking the dark, apical setae 
he has associated with Trichipteris corcovadensis (Raddi) Copel. 

Trichipteris includes species and species groups that demonstrate mod- 
em concepts in the evolution of ferns. The biogeographical evidence for 
their integrity is most convincing. However, it would be unwise to inter- 
pret the evolutionary history of the genus based only on the information 
fully worked out in this study. Ten of the 55 species are based on one or 
two collections. The Guayana Highlands will probably yield several species 
that are presently unknown. The Brazilian species, which appear to be a 
group of morphologically variable populations only partially isolated 
evolutionarily, present taxonomic problems that must await work in the 
field to be resolved. The present monograph serves as a basis for further 
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MorpHOLocy 

Stem. The stem morphology of Trichipteris is variable. Diminutive 
species, such as T. falcata, have a small, fasciculate rhizome similar to 
that of many species of Thelypteris. Other species, such as T. Williamsii 
and T. borinquena, have more substantial rhizomes measuring from 
three to five centimeters in diameter. The stems of a number of species 
are ascendant: T. procera, T. sagittifolia, and T. frigida have ascendant 
stems reaching a maximum of about one meter in height. Among the 
arborescent species, T. pubescens is the least well-developed and al- 
though the stem reaches a height of three meters, it is at most three 

centimeters in diameter. The branches produced by T. pubescens are 

adventitious, ascendant, and bear leaves reduced in size and amount of 

dissection. The majority of the species in the genus have an arborescent 

stem (Fig. 1) up to twelve meters in height. A number of arborescent 

species, for example T. Schiedeana of Central America, have stems of 

small girth, ranging from three to five centimeters in diameter. A stem 

of five to ten centimeters in diameter and over three meters in height is 

typical of most species of the genus. Trichipteris microdonta and T. 

pubescens have well-developed lateral branches. The stems have a dicty- 

ostelic siphonostele with abundant sclerenchyma characteristic of the 

entire scaly Cyatheaceae. The corrugated meristeles, surrounded by 

sclerenchyma sheaths, are apparent in any stem cross section. Medullary 

bundles were present in all species examined. Lucansky (1974) reports 

cortical vascular systems in the two species of Trichipteris he examined. 

The stem anatomy of the diminutive species is little known. However, T. 

borinquena has been examined and shows a less condensed form of the 

dictyostelic siphonostele typical of the family. Meristeles are typically 

limited to three per cross section, and the vasculature of the petiole is 

less ramified. 
Adventitious roots arise from the base of the petiole. They grow out- 

ward and downward as the stem increases in height. The entangled mass 

of dark, lignified roots near ground level provides a portion of the stem’s 

support. Characters of the mature stem surface are of limited taxonomic 

importance for Trichipteris. The pattern of scars, abraded scales, and 

pneumatodes (small, hollow cavities in the stem surface), typical of the 

family Cyatheaceae, does not prove useful in discerning species relations. 

Stem habit is variable within species and is often the result of environ- 

ment rather than genetic or ecotypic segregation. The anatomy of the 

petiole, and consequently the pattern of vasculature observed in any 

lex with size, but no pattern of variation 

significance 

taxonomy of Trichipteris. ‘ ‘ 

is fully expanded. The petiole scales and scurf are a protective coating 
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Fic. 1, Stem apex, Tochipters Cutis yes ire & Politi 27541, ny). 
Fics. 1-13. m 

subtended by spine, T. microdonta (ho arvard University, propagated by J. atk ¥ 3, Cretaceous scale border, T Cyclodium (same as 1). 4, Petiole sc A> eae. Schiedeana (Barrin; 5, GH). 5, Petiole curf, X 28, T. gibbosa (Steyermark 91731, 6, ung sorus wit! physes enveloping sporangia, T. m: mta (sai 2). 7, Ultimate segment with young sori, T. m ie as 2). 8, Sorus with soral squamulae, T pare ( as , Sorus with sporangia, T. Lechleri (Buchtien 5298, r). 10, Spore, x 680, nigripes var. nigripes yr rii 499, cu). 11, Detail of Fig. 10, X 4000. 12, Detail of Fig. - X 4000. 13, Spore, x 64 T. villosa (Duarte 10683, up). 
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for the crozier from the time it is differentiated from the stem apex 

through vernation. 
Petiole spines. Petiole spines are undeveloped in the croziers of all 

Trichipteris species. They are variously developed on mature petioles, 

and are of the corticinate type described by Tryon (1970). I have used 

four terms to describe the development of spines on mature petioles. 

Petioles may be inermous: without any spines. Petioles with blunt pro- 

tuberances, morphologically homologous to spines, are tuberculate. 

Muricate petioles bear short, conical protuberances with sharp tips. 

Petioles with any sort of long, fully developed spines are aculeate. In all 

cases the protuberances of the petioles are the points of attachment of 

petiole scales (Fig. 2). Species of Trichipteris vary considerably with 

respect to the size and density of spines. Young plants and plants of 

diminutive species usually have inermous petioles. The best development 

of spines is among species related to T. corcovadensis. However, closely 

allied species such as T. villosa have tuberculate or inermous petioles. 

Species allied to T. armata have unusually long, sharp spines. There is a 

tendency toward muricate and tuberculate petioles in the Andean species, 

but they cannot be distinguished as a group on the basis of petiole spines. 

Spines are noticeably altered when pressed and long, thin spines are 

especially susceptible to breakage. The color of the spines may differ from 

that of the petiole as a result of differential drying. 

Petiole Scales. The petiole scales of Trichipteris lack the apical setae 

characteristic of Nephelea, Alsophila, and some species of Sphaeropteris. 

These scales are of the structurally marginate type (Tryon, 1970), with 

the central portion consisting of elongated cells appearing on the long 

axis of the scale. The margin consists of shorter, broader cells oriented 

more nearly transverse to the axis of the scale (Fig. 3). The development 

of the scale margin is highly variable. Trichipteris borinquena is charac- 

terized by petiole scales with a few rows of slightly differentiated cells 

forming an indistinct margin. Trichipteris mexicana has a broad margin 

of cells which differ from those of the central portion of the scale in shape 

and orientation. The scale margin in all species is fragile and easily 

abraded once the leaf has expanded. Collections of T. phalerata from 

Brazil often appear to have emarginate scales, but close examination of 

intact scales reveals a well-developed margin. Scales of the adaxial part 

of the base of the petiole commonly lack margins. Emarginate scales have 

been found in this particular part of the petiole in all species of marginate 

Cyatheaceae so far examined. ; 

The color of the petiole scales on croziers and mature leaves of Tri- 

chipteris is of taxonomic importance. Cretaceous petiole-scale borders 

characterize the species related to T. procera, although they are present 

in species such as T. costaricensis as well. Some species related to T. 

armata also have cretaceous petiole-scale borders. The cretaceous border 

may extend into the structural central portion of the scale. In T. Dombeyi 
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some of the cells of the cretaceous border are darkened. In numerous 
species allied to T. armata, dark setae line the edges of the scales. A 
number of species have concolorous or nearly concolorous scales (the 
borders may be slightly lighter in color). The coloration of the petiole 
scales is sometimes highly variable within a species. Trichipteris dichro- 
matolepis, of southern Brazil, has petiole scales ranging from bicolorous 
with a cretaceous border to concolorous. Two species of Trichipteris (T. 
villosa and T. atrovirens) have petiole scales that are contorted helically 
when dried. 

Petiole Scurf. In many species of Trichipteris, the petiole scurf forms a 
dense, appressed indument covering the surface of the petiole (Figs. 4 
& 5). The structural components are trichomidia (small trichomes) and 
squamulae (small scales), as defined by Tryon (1970). The petiole scurf 
is useful as a taxonomic character. Large squamulae characterize species 
such as T. microphylla and T. decomposita. A scurf consisting of per- 
sistent squamulae is characteristic of species such as T. procera and T. 
aspera. Most Brazilian species lack a persistent, well-developed petiole 
scurf, but T. Gardneri, a species of the Campo Limpo area of Brazil, has 
a scurf of persistent squamulae. Petiole scurf becomes abraded with 
maturity, so that species with scurfy croziers may have glabrous petioles. 
Diminutive species of Trichipteris, even those allied to more robust 
species with dense, well-developed petiole scurf, usually lack it completely. 

Trichomes. The petioles of some species of Trichipteris, especially those 
allied to T. armata, are pubescent with long, stiff trichomes. Trichipteris 
Gardneri, a species of Brazil related to T. phalerata, has pubescent 
petioles. Species with stiff, multicellular trichomes on the petioles were 
considered primitive by Riba (1969) in his work on the species related to 
T. armata. 
Lamina Indument. The indument of the petiole often extends upward 

along the abaxial surface of the lamina axes, and its composition and 
distribution is taxonomically important. Scales are often present along the rachis. They may differ in color and in the development of the margin 
from the scales of the petiole base. The scurf along the axes of the lamina 
is often different from the petiole scurf in both composition and develop- 
ment. In most species, the indument found on the abaxial surface of the 
costae and costules is considerably different from that of the major axes and the petiole. Flattish to bullate squamulae are often prominent along 
the costae and costules. The two types of squamulae are usually found on 
the same costae, in which case the flattish squamulae are proximal and the 
bullate squamulae are distal along the axes. Trichomes and trichomidia 
are common on the abaxial surface of the lamina, especially in the species allied to T. armata. In a few species (T. frigida, T. Schlimii, and T. Hodge- 
ana) the axes are covered abaxially with a scurfy tomentum similar in Composition to that of the petiole scurf. The basal parts of the pinna- rachises and costae in many species bear a close-packed group of squa- 
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mulae similar to those scattered along the remainder of the axes. Large, 

filiform squamulae are borne near the bases of the axes of many species. 

The adaxial surface of the axes in Trichipteris is glabrous or has stiff, 

multicellular, arcing trichomes. Squamulae, trichomidia, and scales are 

not found on the adaxial surface. Because the adaxial indument is so 

uniform, I have limited my descriptions and discussions of lamina indu- 

ment to that of the abaxial surface. 

The indument of the axes, like that of the petioles, is functional only 

during the vernation of the leaf. The structures remaining on mature 

leaves represent only a portion of the original indument. The rest is lost in 

maturation. 

The following terms, which I have used to describe the color of the leaf 

axes and indument, are based on Stearn’s color terms (Stearn, 1966): 

atropurpureous-dark purple; castaneous-dark, reddish brown; cretaceous- 

the color of chalk (white with a faint, yellowish tinge); diaphanous- 

translucent; ferruginous-reddish brown; fulvous-golden brown or light 

brown; fuscous-dark brown; nigrescent-blackish. 

Lamina. The lamina of Trichipteris species varies considerably in de- 

gree of dissection. Species with 1-pinnate leaves have evolved at least 

twice in the genus, and there is a 3-pinnate-pinnatifid species from Ven- 

ezuela, In T. demissa and T. borinquena, fertile leaves can be either 1- 

pinnate-pinnatifid or 2-pinnate-pinnatifid. Trichipteris corcovadensis, of 

southern Brazil, includes both 2-pinnate plants with large, oblong-lanceo- 

late, entire pinnules and 2-pinnate-pinnatifid plants with diminutive, 

linear-lanceolate, deeply lobed pinnules. I have not considered differences 

in leaf dissection alone to be evidence of speciation in Trichipteris. How- 

ever, a number of cases exist in which speciation has included a change 

in the dissection of the lamina. Incipient speciation in T. demissa is recog- 

nizable in T. demissa var. thysanolepis, based on plants differing from 

the putative parent population in both petiole scale morphology and leaf 

dissection. Trichipteris decomposita differs from T. procera in its petiole 

scurf as well as in the dissection of the lamina. 

There are young plants which produce fertile leaves less dissected 

than those typical of older plants of the same species. They occasionally 

have been recognized as species ( Alsophila Gleasoni, a synonym of 

Trichipteris procera). Occasionally, damaged plants continue to grow, 

producing foliage that is reduced in complexity. Unusually small plants 

and damaged plants have the indument and soral characteristics of more 

typical plants. ee : 

The leaf texture of Trichipteris plants often varies with insolation. 

Those species (e.g., T. Gardneri and T. villosa) of drier, sunnier areas 

have revolute, coriaceous leaves, while most of the forest species have 

flattish, papyraceous to chartaceous leaves. The leaves of the forest species 

found growing in open areas, for example T. pauciflora from the paramo 

areas of Venezuela, are revolute and coriaceous. Although I have included 
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the texture of the leaves in the species descriptions, it varies enough to be 
a character of only limited value. 

The shape of the leaf apex is often of taxonomic value in Trichipteris. 
In a few species, the apex of the leaf is an articulated pinna conforming 
in shape and size to the medial pinnae of the lamina. In other species, the 
width of the leaf near its apex is abruptly reduced. Gradually reduced and 
acute apices are characteristic of a number of species. The remainder have 
a gradually reduced and acuminate leaf apex, which I interpret as inter- 
mediate between leaves with abruptly reduced apices and those with 
gradually reduced acute apices. In the intermediates, the apex is drawn 
out into a long tip, as in the pinna-like leaves, but there is no abrupt reduc- 
tion in the size of the pinnae. Trichipteris Schiedeana and T. nigripes are 
species with a gradually reduced acuminate apex. There is some varia- 
tion in the leaf apex within species. 

Pinnules. The length of the petiolules of the pinnules is of some tax- 
onomic importance in Trichipteris. In species such as T. Kalbreyeri, the 
petiolules are unusually long. By contrast, species related to T. procera 
commonly have sessile pinnules. In T. nigripes there is considerable 
variation in petiolule length. For example, although the pinnules of 
T. nigripes var. nigripes are petiolulate, those of T. nigripes var. brunnes- 
cens are sessile. In the taxonomic section, the described length of the 
petiolules is relative to the width of a single ultimate segment in pinnati- 
fid species. Short-petiolulate describes petiolules shorter than the width 
of one lobe; petiolulate describes petiolules of about the same length; 
and long-petiolulate describes petiolules longer than the width of one lobe. 

The shape of the pinnules (pinnae of 1-pinnate species) is not a reliable 
taxonomic character. Both attenuate and obtuse pinnules are common in 
some species, such as T. procera, T. Schiedeana, and T. atrovirens. Also, 
there is a tendency for the pinnules of the basal pinnae of most species 
to be obtuse, though those of more apical parts of the lamina may be 
acuminate or attenuate. Unfortunately, the shape of the pinnules imparts 
a characteristic appearance to specimens, and numerous species have 
been described based on variations in shape alone. 

However, the dissection of the pinnules is often a useful taxonomic 
character. In my descriptions, the depth to which the penultimate seg- 
ments are dissected is relative. Shallowly pinnatifid pinnules are dissected 
about one-quarter the distance to the costae. Pinnatifid pinnules are dis- 
sected about one-half the distance to the costae. Deeply pinnatifid pin- nules are dissected about three-quarters of the distance to the costae. I 
have defined the tip of the pinnules as distinct from the apex. The shape 
of the apex is ordinarily useful as a taxonomic character. In some cases, 
the dissection of the tips of the pinnules (pinnae of 1-pinnate species) is 
also helpful. The shape and dissection of the lobes (ultimate segments ) 
has been included in my descriptions. Occasionally, distinctive cutting of 
the lobes is diagnostic, as in T. Kalbreyeri. 
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Veins. Venation is closely correlated with dissection of the penultimate 

segments. In typical 2-pinnate-pinnatifid species of Trichipteris, the 

pinnules are deeply lobed, and each lobe is supplied with a costule bear- 

ing several simple or forked free veins. Venation of 1-pinnate-pinnatifid 

species is similar. Two-pinnate-pinnatifid species of Trichipteris with 

crenate or entire pinnules have veins that arise from an indistinct costule 

and are concurrent to the leaf margin. In several 1-pinnate-pinnatifid 

species with entire pinnae, the concurrent veins are casually anasto- 

mosing. Although venation varies from simple to forked in T. procera, 

T. dichromatolepis, T. nigripes, and others, most species are character- 

ized by one, but not both, venation states. Simple veins can be found 

distally on leaves of many Trichipteris species characterized by forked 

veins, so description and analysis of venation must be from the more 

typical medial parts of the leaves. Damaged plants often have aberrant 

veins. Venation states are of taxonomic value in Trichipteris. Martius 

(1832) established two subgenera of Alsophila (substantially modern- 

day Trichipteris) based on venation states. Simple venation characterizes 

the closely related group of species including T. procera. Forked veins 

are characteristic of all but a few scattered species in the remainder of 

the genus. 
Sori. The sori are borne on the veins of the abaxial leaf surface and 

not on the margin. Trichipteris praecincta and T. nanna have submarginal 

sori. Trichipteris procera has sori that vary in position from submarginal 

to subcostal. In the remaining species of the genus, the sori are near the 

middle of the veins on which they are borne. In 2-pinnate specimens of 

T. corcovadensis, the sori are in a single row along each side of the costae. 

In T. Williamsii and T. Cyclodium they are in two or three rows along 

each side of the costae. The unusual distribution of sori in these species 

can be related to the dissection of the lamina. 

The sorus (Fig. 7) consists of an expanded receptacle on which para- 

No indusium of tissue derived from 

jacent vein is present. The 

length of the paraphyses has been measured relative to the length of 

ts stalk. Trichipteris procera and its relatives have 

the genus. In species 

such as T. dichromatolepis, some specimens have multiseriate paraphyses. 

Trichipteris nesiotica, endemic to Cocos Island, has unusually short, 

thick paraphyses. They are, like the petiole scales and scurf, functional 

only during vernation (Fig. 6). The structures seen on specimens of 
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mature leaves are remnants, which become more and more abraded in 
older material. Since the length of the paraphyses is of major diagnostic 
importance, newly mature specimens with intact paraphyses are necessary 
for critical determination. 

The genus Trichipteris is by definition exindusiate. The sori are more 
or less enveloped by soral squamulae in six of the species (Fig. 8). The 
soral squamulae differ from hemitelioid (partial) indusia in their struc- 
ture and attachment. Soral squamulae are translucent and attached at 
the base of the receptacle by a narrow base and may be attached all 
around the receptacle. In contrast, indusia ‘are opaque, thickened struc- 
tures attached by a broad base to the proximal side, if not the entire 
perimeter, of the receptacle. Trichipteris sagittifolia and T. Steyermarkii 
have a number of broad, dark squamulae surrounding the sori, forming 
a complete covering. Trichipteris costaricensis has several pale squamulae 
nearly enveloping the sori; Trichipteris gibbosa has one or more associated 
with the sori; in T. aspera the soral squamulae vary from numerous, 
broad and dark to single, biseriate, and nearly diaphanous. Four of the 
six species with soral squamulae are found in the area of Golfo de Paria, 
Venezuela. Soral squamulae constitute a useful character in Trichipteris. 

Sporangia and spores. The sporangia in Trichipteris are borne on a 
short stalk of four cells (Fig. 9). The sporangium has an oblique, complete 
annulus that is interrupted laterally by a stomium of thin-walled cells. 
The sporangia are relatively large, and contain either 32 or 64 spores 
(Gastony, 1974), having a perine, the surface features of which are nearly 
uniform throughout the genus (Figs. 10-13). The typical perine bears 
numerous minute cilia more or less developed into a dense tomentum. 
The exine is psilate in the species I have examined. Preliminary work on 
the perine morphology of Cyathea and work on the spore morphology in 
Cnemidaria (Stolze, 1974) indicate that spore morphology could be a 
useful generic character for the Cyatheaceae with asetate, marginate 
scales. Species relations in Trichipteris are not corroborated by variation 
in surface features of the spores. Walker (1966) reported a chromosome 
number of n = 69 for Trichipteris armata. 

GEOGRAPHY AND EcoLocy 

Geographic data have often been the basis for initial interpretation of 
little known and biologically unstudied groups of ferns such as Trichip- 
teris. Recent revisionary work in the Cyatheaceae ( Gastony, 1973; Stolze, 
1974; Tryon, 1971 & 1976) includes geographic distributions that substan- 
tiate conclusions drawn from morphological data. The small size of wind- borne spores results in frequent long-distance dispersal of ferns. Uni- 
formity in geographically widely separated populations of a species is common, e.g., the large number of arctic ferns occurring on all the northern continents (Hultén, 1964). At the same time, it is geographic 
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isolation that is often the most significant in the evolution of the pterido- 

phytes. Interference with regular long-distance dispersal results in genetic 

isolation and morphological discontinuity of geographically isolated 

populations. 
The center of distribution for the genus Trichipteris is the Andes, a 

mountain range presenting diverse barriers to long-distance dispersal. 

the 55 species in the genus, 23 are found in the continental South 

American Andes. Another 19 are from mountain ranges continuous geo- 

graphically, if not geologically, with the Andes (the mountains of Central 

America and the Antilles). These regions include altogether about 75% of 

the species in the genus. 
All of the genera of the Cyatheaceae with petiole scales are represented 

in the Andes. Four of the six genera with scales are restricted to the New 

World, and are most diversified in the mountains of the New World 

tropics. The stem anatomy of the known species of the scaly Cyatheaceae 

is surprisingly uniform (Lucansky, 1974). Other structures uniform 

throughout the group, such as sporangia, suggest that it is monophyletic. 

The typical cyatheaceous stem anatomy is to be seen in fossils from the 

Jurassic (Ogura, 1927) to the late Tertiary (Bancroft, 1932). Apparently 

plants of the Cyatheaceae have been in existence since the Mesozoic and 

have moved into the Andes as the mountains were uplifted. Present diver- 

sity may be the result of successful exploitation of habitats created during 

ceous species does not extend down to 1000 meters. The adaptation of 

Trichipteris to low altitudes is reflected in the unusual Amazonian distri- 

bution of two species and the diversification of the genus in southern 

TABLE 1, ALTITUDINAL RANGE® 

Altitude No. of species species (42) 

0—-1000 m. ce 26.2 

0-2000 m. 13 31.0 

0-3000 m. 4 9.5 

0—4000 m. 1 2.4 

1000-2000 m. 6 ee 

1000-3000 m. 3 2 

1000-4000 m. 0 A 

2000-3000 m. 1 y 

2000-4000 m. 1 : 

3000-4000 m. 0 wa 

Unknown 
1 

*Excluding T. armata and allies 
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TABLE 2, HABITATS* 

No. of 
Habitat species species (42) 

Original forest 28 66.2 
Secondary forest 1 2.4 
Open situations 2.4 
Paramo 

0 

Original forest & paramo 
Secondary forest & open situations 
Unknown 

“Excluding T. armata and allies 

“The original specimens . . . have the appearance of being decidedly xerophilous for a tree fern; and it is interesting to note that the Guatemalan specimens 
m th that c Santa Rosa specimens in particular, which in their lesser size perfectly match the original, are from a region which, in fact, may even be called semiarid. Few tree ferns are able to exist in such surroundings.” 

Trichipteris villosa has a similar ecology and consequently a distinctive 
geographical distribution. It is characterized by a tomentum of small, 

Although Trichipteris is a relatively unspecialized and theoretically old 
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TABLE 3, REGIONALISM AND ENDEMISM* ¢ 

15 

No. endemic 
Geographic Region Species Numbers Number (%) (% for region) 

Mexico and Central 8, 10,12,18,26,28,39,40,42, 15. (27.3) 1l (73.4) 
America 44,45,47,53,54,55 

Andes, Pacific 7,9,15,26,40,45,46 TAIZ7) 4 (57.2) 

Andes, Atlantic 1,2,3,4,6,11,14,15,16. 20 (36.4) 12 (60.0) 
17,20,21,22,23,27,28. 

40,45,46,52 

Caribbean 1,5,13,25,26,35,43,48,49 9 (16.4) 7 (77.8) 

Guayana Highlands _1,10,17,22,27,28,36,37,38 9 (16.4) 3 (33.3) 

Amazon Basin 1,19,26 3. 5.5) 1 (33.3) 

Brazil, Campo 1,28,30,31,50 5 ( 91) 1 (20.0) 

Limpo 

Brazil, Serro 26,29,30,32,33,34,41,50,51 9 (16.4) 6 (66.7) 

do Mar 

*Including T. armata and allies 
tNumbers refer to species numbers used in this revision, endemic species in italics. 

moisture and increased sunlight, including the exposure inherent in 

alpine habitats, of any genus in the family. 
There are a number of distinctive geographic relationships involving 

regionalism and endemism in the genus Trichipteris (Table 3). I have 

discussed the unique presence of Trichipteris in the Amazon Basin, 

indicating the adaptation of the genus to low altitudes. Although each 

of the Campo Limpo and Serra do Mar, and the episodic isolation of 

populations in secondary forest and open situations. 

The Guyana Highlands are a geologically old formation of isolated 

tepuis (mesas) with a highly endemic angiosperm flora. The endemism 

among the ferns is not as common as in the angiosperms: only Ptero- 

zonium (Lellinger, 1967) and Hymenophyllopsis (Lellinger, pers. oe 

have a significant number of endemic species there and are essentially 

limited to that area. Trichipteris is one of the smaller number of genera 
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with species endemic to the region. Three of the nine species found in the 
Guyana Highlands are endemic. The polymorphic T. demissa and the re- 
lated T. Cyclodium are evidence that endemic species in the Guayana 
Highlands are presently evolving, although they are highly isolated in 
the genus. Another species, T. villosa, occurs in the open savanna areas 
of the Guayana region, not in association with the tepuis: it is not 
endemic. 

In the Caribbean, the genus Trichipteris is characterized by broadly 
distributed, as well as locally endemic, species. Trichipteris aspera, T. 
microdonta, and T. procera are widespread. In contrast, three species 
are endemic to single islands in the West Indies. Trichipteris borinquena 
of Puerto Rico and T. Hodgeana of Dominica have no close relatives in 
the genus. Trichipteris sagittifolia, endemic to Trinidad, is a member of 
a close-knit group of three species ( including T. Steyermarkii and T. 
cordata). 

The distribution of most Trichipteris species in the Andes conforms to 
one of two patterns: Pacific or Atlantic drainage. Species with distri- 
butions along the Atlantic drainage commonly reach the Sierra de Perija 
and consequently are included in early collections from Colonia Tovar in 
the Venezuelan Andes. The Atlantic drainage species, T. pubescens and 
T. Lechleri, also grow in the Guayana Highlands. The Amazonian T. nigra 
is related to T. Schlimii, a species of the Atlantic slopes of the Andes. 
Endemism among species of this geographic alliance is the most common 
in Venezuela. In the Andes of Venezuela, the Penisula de Paria, and in 
Trinidad there are five species of Trichipteris with ranges of less than 300 
miles. Species of the Atlantic drainage of the Andes extend southward as 
far as Bolivia. Species 11 to 26 form a morphologically cohesive group 
almost entirely confined to the Atlantic drainage. 
The Pacific drainage association of species is much smaller. Most impor- 

tant are two 1-pinnate-pinnatifid species (T. falcata and T. phalaenolepis) 
endemic to the Dagua Valley of Colombia, growing at altitudes below 
1000 meters. Trichipteris ursina, a Central American species closely 
related to T. phalaenolepis, is similar in habitat but has a more extensive 
geographic range. Trichipteris microdonta, a broad-ranging species of 
low altitudes, is also present in the Dagua Valley. There are no species 
found in the more southern parts of the Andean Pacific drainage because 
of the extreme aridity. 
Among the species of Trichipteris (excluding the group of T. armata, 

revised by Riba in 1967) only T. nigripes and T. pilosissima occur on both the Atlantic and Pacific slopes of the Andes. In T. nigripes, the plants 
from the Pacific drainage are morphologically distinct, especially at lower 
altitudes, from those of the Atlantic drainage. No vicarious species pairs have been found that are from the opposite slopes of the Andes. The mountain range is apparently a significant barrier to migration. A seem- 
ingly impossible disjunct distribution between the mountains of Panama 
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and the Guayana Highlands is reported for T. Williamsii. This disjunction 

is recorded for a number of angiosperms, for example the Chrysobalan- 

aceae (Prance, 1974) and Myristicaceae (Gentry, 1975). The isolated 

position of T. Williamsii in the genus suggests that its distribution is a 

relict of a formerly continuous range more recently disrupted by the 

Andean uplift. 
The ranges of the species in Trichipteris are generally limited. Over 35% 

have a range of less than 300 miles, while in contrast, only about one-third 

have ranges exceeding 750 miles (Table 4). 

Geographic ranges, when correlated with morphological data, provide 

insight into the evolution of Trichipteris species. The number, their 

morphological similarity, and divergent populations suggest that there 

has been substantial evolution in the genus within the recent past. Specia- 

tion via peripheral isolation (Tryon, 1972b) is best seen in T. aspera and 

T. gibbosa. Trichipteris gibbosa is a continental species, which appar- 

ently has become isolated in the recent past from the closely allied An- 

tillean species T. aspera. Trichipteris gibbosa has undergone enough 

modification of the indument of the costae, costules, and paraphyses to 

suggest that it is isolated genetically from T. aspera. The vicarious species 

pair, T. sagittifolia (endemic to Trinidad) and T. Steyermarkii (from 

Sucre and Monagas, Venezuela), also suggests that species on the Carib- 

bean islands can become isolated from those on the adjacent mainland. 

Incipient speciation resulting from peripheral isolation is apparent in 

Pacific coastal populations of T. nigripes. Trichipteris atrovirens has 

apparently been derived from Brazilian elements of T. villosa through 

isolation at the southern periphery of T. villosa’s range. A change in envi- 

ronmental adaptation toward a secondary forest niche has accompanied 

this evolution. | 

Long-distance dispersal, as a precursor to speciation, can be seen in 

T. ursina and T. phalaenolepis. The two are morphologically close, differ- 

ing only in the coloration and distribution of the petiole scales. They are 

separated geographically by the distance between Costa Rica and south- 

ern Colombia. One species apparently has been derived from the other 

after successful long-distance dispersal. Two varieties of a single species 

endemic to the Guayana Highlands provide an excellent example of 

TABLE 4, RANGE EXTENT® 

of total 

Range extent No. of species species (42) 

0-100 mi. 16 fe 

1 00 mi 5 - 

3 50 mi 12 2 

750-1500 mi 
12 

1500-3000 
8 - 

3000-5000 mi 2 

*Including T. armata and allies 
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long-distance dispersal. Trichipteris demissa, a variable species, includes 
an atypical population from the isolated Cerro Duida. In at least one 

case, isolation of disjunct populations has not resulted in morphological 
differentiation. The range of T. villosa consists of four isolated popula- 
tions (Guyana Highlands, Atlantic drainage of the northern Andes, 
Bolivian Andes, and the Brazilian Campo Limpo). Reduction in the 
geographic extent of the dry, open habitat in which T. Villosa is found 
may have been the cause. Lack of change in the environment of the 
isolated populations may have made lack of morphological change 

possible 
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SYSTEMATIC TREATMENT 

TRICHIPTERIS PRESL 

Pe ales Lae Delic. pee 1:172. ae Biter sale 4 T ype bg by — ae 
Fil 5. and , but Art Code . Nomencl., XIIth 
a Bot. ate removes all reasons es accepting oe altered spaig, 
TYPE species: Trichipteris excelsa Presl = Trichipteris corcovadensis (Raddi) 
Cope 

Chiiobehons Kaulfuss, Enum. Fil. 250. 1824. type species: Chnodéphora Humboldtii 
erfl. for Cyathea villosa borat = Trichipes tes (Willd.) id on. 

ct F e.g., Martius, Icon. Crypt. Brasil, 62-75. 
Hemitelia pro parte Kuhn, Linnaea 36:159. 1 a 
Cyathea pro parte Domin, Pteridophyta 262-263. 1929. 

Stem creeping to erect, leaps te or rarely with ight 4 branches, to ca 
0 cm. in diameter and 12 m. baie externally with numerous close-set, oblong 

to rotund leaf scars composed of. numerous bundle scars, iibieaded by one or more 

pneumatodes; the intercalary stem alge xe ith the remains of epidermal scales and 
war 0 

acid by ies of medullary and cortical bun roziers arising from the stem 
apex in a tight spiral; without well-developed spines; with densely matted, Breton 

or white to green and photosynthetic Y the cells of the marginal part of the 

i d ly 

more or ve corresponding to the structura 1 margin of the scale, lacking dark terminal 

setae, but sometimes with dark denticulae along the edges; petiole sometimes pubes- 

cent with stif trichomes; persistent petiole scurf variously compose: ed of large to - 

squamulae and trichomidia, or absent. Lamina simply 1-pinnate- to 3-pinna' 

innatifid; axes with trichomes — per gg # glabrous or with an indument of 

trich home ulae. or mature auto: round, 

exindusiate, borne on the abaxial re a he sie fo le, free or 

Tar omosing tea sori with short to hee paraphyss poo ae ye ee to 

villous, occasionally with one or more soral squamula 

Kry TO THE SPECIES 

A. Typical leaves of adult, fertile plants no more than 1-pinnate-pinnatifid. . 

A. cei leaves of ae fertile plants at least 2-pinnate (fertile s specimens 5 trom 

extreme environmen ve? aot — NO ane at es ge te 

B. axes with sti lular trichomes, petiole scurf abse 

— often polygonal to — patie scales often with dark denticule, 

B gp of open poe with pale green foliage. .....-++++++++++ +2000 077 

B. Leaf axes lacking stiff, multicellular arene (exce} ~~ 

and T. pilo revi 9 tiole scurf absent or variously cir ge sin tween 

A acute, ge scales without dark denticulae, plants of pe habitat 

C. Petiole scales es bicolorous, with a a es rete 
ins simple, para’ es shorter than the sporangia. .....----+-- 

C. Petio iole e scales Em LL bicolorous, rarely with a cretaceous border, fertile 
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veins 7 forked at the sori, paraphyses usually as long or longer — 
Rees ates yee ne cite gt satis oy Sr Misi a aware Enis tse Gs 

PaRT 1 

1. Petiole scales fuscous with a cretaceous border, fertile veins simple. .......... 
Pinnae entire to war the ceabey apical pinna paid ca ps to a. rachis, sual 

pachace Ol the lamina: withwprominent ves. ja. Veudeees soe nents oer 
3. Pinnae acute, tips “of the panes entiresi oo). a8 Pi T. Cyclodium (p. 75). 

uminate, tips of pinnae serrate. .......... T. Williamsii (p. 35). 
2. eee crenate t o deeply pinnatifid, i of blade gra me reduced, without a 
en apical pinna articulated to the axis, abaxial surface of the lamina ar 

rsed vei 
4. P ee deeply pinnatiid,, tauncate at the: base: i:, 29. ween basses wee eles 
5. Axes of pinnae nearly glabrous (with a a se Tag ote hy mre te sori 
RUDAT OAL Soeur Wer. Fie. FO Dogs Pills nes 38. T. nanna (p. 75). 

5. Axes a pinnae with trichomidia and s squamulae, sor meaial. oo it 6. 
6. Scales of rachis crowded, fuscous (Central America). .... 8. T. ursina (p. 34). 
6. Scales pr pire scattered, cretaceous (Colombian — ee Pao (ee eee tara 
praca ay Ceara ike sire. veessity in Ger te peat T. phalaenolepis (p. 35). 

4, Pinnae crenate to pinnatifid, cordate-hastate at es base oper Ha.) sis cise rales ). 
Retest Sate Oh eames Mien a oles isin WE Ta 7. T. falcata (p. 33). 

al _ — nearly concolorous, the border fulvous or darker, fertile veins forked 
Petre iON NRC ee oe Deus Pee roe best as Sees 
7. Abaxi ore 1 surface of the lamina ee pinnae sessile or sar» -petiolula 
8. Pinnae long-petio’ — ee mbia Setar tee T. lat peoomraen (p. can 
8. Pinna sessile — ana Highlan 36b. T. emis var. natn. ark (p. cig 
a Abaxial surface of the teat with noe pinnae ‘sessile, fs. 2s ss 
9. Rachis steady coated with fuscous scales, petiole a acueolate Wee ae 
Be Sr ss Geese ee a os na ni gy rTM (p. 53). 

. is wi jole: inermous:) 2064 eh. 214 T. pubescens (p. 52). 

PART 2 

i lew bicolorous petiole scales without dark denticulae, memo acute sipige to 
Tr). BACON) OT eos 2a Bo ate ais ilosissima (p. 76). 

1. The variously ae scales with or without dark Conse a sinuses seis 
ag ical Americ 

fork in the vein se. on i a Oe ee Se eae ane ah 
3. Petiole abundantly pubescent, the trichomes sometimes deciduous and then 
leaving a hard, elevated base and a scabrous surface (smooth in T. Swartziana * 
ag Greater Antilles). 

and}. 

veins, soa la puis surlace eo. Seer Se a a ee 
ie oe uote er 

ith or without can tri 
> aida Pes ee : ceeds tN a 45. T. trichiata (p. 80) 

he seales inermous or with a few dark denticulae apically, 
apex of the inate, gomet-rtie —— axes of lamina with panees 
trichomidia  pomnecalinn _ eer 7 Bo. 46. T. Tryonoru ee 81). 

5. Adaxia ace of the brous or Se trichomes only on th 
costules and veins, 
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evident), mature pinnules with few or no bullate Pee along the costae 
pene: ally (Mexico to 7 ACD pn gt Saye scabriuscula (p. 81). 
* Adaxia me ite of v without trichomes is rare a with only a few tri- 

mes), m ae with abundant bullate squamulae along the ee 
abst Ge Hath Ss early always present between sone veagre le and 
the n) (Jamaic ot _— midla}uidiss) 3 48. T. a a (p. 81). 

3. sso Sabo rous Or wpe ely aie Soe t, the ee — dacdote and 
then leaving a prominent scar and a near yesmooth: surtace. 388s se cosas ee 
8. Pubescence of the abaxial surface of the costae and "coutale only of abundant 
flexuous, catenate, ferruginous Share (eastern Cuba). 49. T. strigillosa (p. 81). 

8. Pubescence of the abaxial surface of the costae and costules principally of 
omes. 

9. Petiole scales cretaceous, or cretaceous with a darkened basal streak. .... 

10. Petiole scales without dark denticulae, — and _pinna-rachises cn 

flabellate, cretaceous imei (Mexico and Central America). .............+ 

rs he Ae ee Re mses be eae Seas Siete wee a 42. T. mexicana (p. 79). 

10. Petiole scales with dark denticulae, rachis and pinna-rachises without 

scales (southeastern Brazil) 9) i000 .5 es te ee ee ene 

1l. Rachis glabrous, aculoute with sparse, slender —_ slightly hirsute a 

apex, segments lanceolate and acute, fertile and sterile veins once-fork 
cost 

11. Rachis pubescent or subglabrous, inermous, segmen s linear, rotund to 

acute, fertile and sterile veins with one or two pinnate paso of veinlets. .... 

RT Engle ciate cw) gaole eases are leteohils ener ia wrensa Wiagn wg ace T. rufa (p. 81). 

. a scales, or most of them, cretaceous with a narrow Me gales dark es 

12 . Bdge of the petiole scales smooth or with a few dark denticulae apy, 0 or 
with a few margina al ¢ ells slightly darker than the a veins impressed a 

(Colombia: to Bolivia). (2.5.6.0. wee + eo AMY kairo: penarn ts (p. ar 

i, ees of = petiole scales poe dark denticulae doug outs See 13. 

Rachis rmous bar uricate, abaxial surface of costules with 

ye écisornbe, en srface of costule: les and i fous thin and oy. 

trichomes (Costa Rica and P. sear Pines Ves eees T. stipularis 81). 

13. Rachis aculeolate, a shexsl surface e of costules ae ae trichomes, poo 

surface of costules and vein eae or glabrescent. .........--+-++- 

Guatemala). .....- . T. pansamalana (p. 81). 

14. Patiole scales with cretaceous srt between the day denticulae along 

the margin and a narrow, dark, central streak; at in at the base (Mexico). 

T. bicrenata (p. 81). 

o 5 = a 
oe 

=) a8 8 5 oO oa ~ =, n 
| 

oO ~ = pe i=] = 

PART 3 

1. Pinnules cordate-hastate, crenate to shallowly pinnatifid. ........-------+-- 

2. Sori lacking subtending sor: ral squamulae ( Venezue ela). .... 4. T. cordata (p. aor 

ri with several fuscous soral squamulae investing the spora' NGIAs oneness 

3. Stem erect, to 4 m. tall, petiole aculeate, costae wit th flattis ig and bullate squamu- 

Mae. Uirmidad is: gees oa is ices ne eaten Stns 5. as abo iP. ne 

3. Stem ascendant, 0.5 m. tall, petiole inermous to isis 

flattish squamulae ob (venemcl)- poe oes seis of 32). 

L Pinnules truncate, pinn 9 pinnatisect. <--.----+2eetencerscccr tees: 

4, Lamina 3-pinnate- evetiad. ge o pee cretaceou
s . ee re 

OE ee 
sageionseies (p. ~ 

| Lamina @ pinnate pinnatitid, scurt variable. -.---. +. - +5 sess = tte 

5. Petiole ser bicdloro us Not us and ; om) ere border of tin 

scales with o ional Gok ened cells... .<.c-5- vest eee 2.7 

5 Petiole eee seine tiie ‘ale as
sed pia darkene . cells. me we 

amulae (Colombia and Venezu ne 
. owes scurf of large cretaceous squ 1. T. microphylla (p. 37). 

ee ee ds ves eee 0 
6. Petiole scurf of fuscous squamulae (widespread species). 1. T. procera (p. 23). 
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PART 4 

innules entire to pinnatifid, the conform apical pinnules often articulated to the 
ote (southern Brazil) ss), ek aa he S27: co “heer see Ap. 68). 
1. Pinnules mostly pinnatifid to pinnatisect, no conform a ical p rese 
2. Sori subtended by squamulae (multiseriate processes EIEN ae or near =e base 
Oeathemreceptacle 455 cowie 0t ine es lingo) nes oo La A a 
3. Petiole a Suseous with a cretaceous border, petiole scurf absent. .......... 

Sa uray (p. 76). 
3. Petiole scales fuscous, border fuscous to fulvous (not te ak cig petiole scurf 
variously dev: 
4. Cos e nayhas with cretaceous trichomidia, paraphyses Bae than the spor- 

14, anole: (Venouuela )oviigen eh air is a a T. gibbosa ( p- 40). 
4. Costae caudt lacking a trichomidia, paraphyses shorter than or 
equalling the ed West Indies iiss cools. cies . T. aspera (p. 39). 

2. Sori without subtending squam 
5. Petiole scurf develo ped into a close- -fitting persistent indument of trichomidia 
and/or cal amulae. 

poe aac ie Eire Nas cs odin sina Curae CS Ree Ne cheek oo Sais 
ge ees i vannigeg costal Gurnee aoe ~~ ie 21. T. frigida (p. 51). 
4 Indument fulvous or fuscous, costal s squam Ontrocwailt. sale city cess 
8. Squamulae SS veo Lal sessile, series lnge than the spora: a 
po 8 ) re aah ee aul cae gare PL sol raat . T. Schlimii (p. 46). 
sy: ae fulvous, pinnules petiolulate, paraphyses hore than the spor- 
Agr saascin onl p er - Nips is : . 2 25. T. Hodgeana (p. Ee). 

6. Axe age lamina without a dense, matted tomentum. .................0+: 
9. Petiole scales fuscous or nigrescent, ie aap eee reduced and pinna-lke 
to gradually reduced and long-acumin 

plous e e eee 
L Pinna-ra' a scurf of squamulae and trichomes, costae and costules S 
without tri waaay roa Rica and Panama). .... endlandii (p. 46) 

. Pinna-rachises te cota + Aire scur, costae and ostules with fulvous 
trichomes (Amazon River Basin), -........ 6... 14. 19. T. nigra (p. 

10. Paraphyses petal than oO ve angia, receptacle pilose to hirsute. .... 
12. Sora very long-petiolulate, lobes acute to a ge sera bi Colombia 
tp DOlvin) ee ee T. Kalbre ri (p. 44). 
ab ae sessile to petiolulate, lobes rotund, sig . crenulate. ...... 1, 

13, Cos tal squamulae flattish and sparse, petiole tuberculate ‘to — 
iol ing > igri apex gradu ~~ pags and_ lon 

acuminate (Costa Rica to ie oe eee nigripes s (p. 4 

iole scurf Frckin 

nnules sessile or subsessile (broad- -ranging s RS) eee 15. 
15. Petit with abundant — ge scu ey qu ine revolute 

d pubes oe he azil). .... 31. T. Gardneri (p. 66). 
i. Petiole withou 

: squam cde entire and m 
al regions of sian pao 

ean p: 56). 
10.77 of lamina - costal squamulae erose and more or 
less piers (Andes of seonaetern and Colombia). . mili! (p. a4 

i ed, inconspicuous, deciduous, or ae Pee CeCe ey 
~ ler or bog ld cretaceous. 18. 
. T. praecincta (p. es 
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amina coriaceous, peers aap pinnules (or lobes a pinnatifid 
piers obtuse (Guyana Highlands). T. demissa var. demissa (p. 74). 
19. Lamina papyraceous to chartaceous, Sar an indument, eeaiee semaines 
to nu (southeastern Brazil); 2, AGGwet a ee a 2 ttenuate 
20. Scales sities rt geen of pinnules =. ae ee ee 

Bas LONI GG Ce och 1s EOIN, erue aera neta 1. T. leucolepis (p. 77). 
20. Scales bicolorous, lobes of pinnules entire: <....1¢...... 0040s. ese 

ose eta e's ote biel Ualabees Urea egies hice aien 32. T. dichromatolepis (p. 66). 
17. Petiole scales concolorous and fulvous or bicolorous and the border ives 

21. Petiole inermous to muricate, abaxial surface of the lamina glabrous (Andes, 
ings Highlands, Puerto Rico). et eee il do ee tice ee wea 

Veins simple, paraphyses longer than the ite es and Guayana 
tt ighlands)) 0.2 emetic cian sees Mens T. Lechleri (p. 59). 
22. Veins forked, paraphyses shorter than the sporangia. ..............-. 
23. Petiole scales barely marginate, lobes of pinnules coriaceous and flattish 
(Puerto: Rico). oes i a ese S57, borinquena (p. 72). 

3. Petiole scales broadly flabellate, lobes of pinnules rigidly coriaceous and 
revolute (Guayana Highlands). ...... 36a. T. demissa var. demissa (p. 74). 

21. Petiole aculeate, abaxial surface af lamina _ glabrous or more often with a well- 

ped in ulae 24, 
24. Petiole scales helically twisted, preie ial surface of ‘eta more or less villous 

with minute, contorted trichomes, veins forked at the sp Dgiereers to Brazil). 

LE oe ee ee er eee ee ae 60). 

24. Petiole scales usually flat, abaxial surface of lam vi con- 

jae Cee eeiags veins simple or forked at the sori reise Breed "Praga y 

25 "Petiole scales mage —— large cretaceous squamulae common on ee 

abaxial surface of the costae and costules, pat obs see! Raney ee at 

least at Hips ees es ee ee T. di chro matolepis Ne 66). 

ee ele ane: ee eae weeks angle on the rachia: -. 2, 

Sie Gy ee iy ote wd os ween ee ye sree ge aa oe 29. T. atrovirens wy 62). 

26. Veins forked at the sori, pinnae inserted at a a — on the eee 
pg tay na 63). 

1. Trichipteris procera ( Willd.) Tryon 

Fics. 14-17. Map 1. 

Trichipteris procera ( Willd. ) ae copy ogee Herb. 200:46. 1970. 

Polypodi in pee m Willd., 5(1):206. 1810. notorype: Brasilia, Hoff- 

ma: , fragment ex B, NY i erb wild No. 19717). 

( Willd.) Desv., Mém. Soc. Linn. Paris 6:319. 1827. 

Alsophila procera ( Willd.) Presl, Soe Pere 61. 1186 

Wi Sp. Pl. e 

nsegg, fragment ex B, NY fra: ash sa (Herb, iid. No. 19716 

Alsophila pungens ( Willd.) Pres], Tent. ee 

Cyathea pungens ( Willd.) Domin, Pteridophyta oe no 

g 8 last sa) is} 

0. 

Alsophila infesta Kze., Linnaea 9: Miss. Tocache 

ioe. rel heen vicinam, Poeppig, Lz as de ied 4 ppactenalie s! fragment 

x B, BM 
Cyathea infesta ( (Kze.) eae Acta Bot. Bohem. 9: vee 

Trichipteris infesta (Kze.) Tryon, Contrib. Gray H 970. 

Ais —— 2 Spite pe hr. Nat epee (Leiden) 4:430. 1840. HoLo- 

seals L not seen. IsoTYPES: NY! fragment ex 

as ex 2, 
My 

* og: 

Alsophila fragment K1., Piso 18:540. 1844. :ecroryPe (chosen herewith): British 
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Trichipteris oblonga (KI.) Tryon, Contrib. Gray Herb. 200:46. 1970. 
Alsophila platyphylla Presl, Epimel. Bot. 29. 1851. notorypE: in Gujana gallica, 

1970 
Alsophila pterorachis Baker, Syn. Fil. ed. 2. 456. 1874. HoLoryPe: Tarapoto, Peru, 

Spruce 4717, 
Cyathea pterorac 
Alsophila Eatoni 

nsis Hieron., Hedwigia 45:232., t 12. f. 4. 1906. synrypEs: between 
Bafios and Jivaria de Pintuc, Rio Pastaza Valley, Cafielos, etc. Ecuador (all num- 
bers), Stiibel 876a, B not seen. Stiibel 975, B not seen. Stiibel 988, 3! Stiibel 995a, ! 

i 63. 1929. 
Trichipteris pastazensis ( Hieron.) Tryon, Contrib. Gray Herb. 200:46. 1970. 

i Maxon, Am. Fern Journ. 15:55. 1925. HoLotyrE: near Rockstone, 
ritish Guiana, Gleason 830, us 1059473! 

Cc axo 30. 
sophila bulligera Rosenst., Fedde Repert. Spec. Nov. 25:57. 1928. TYPE COLLECTION: 
Bolivia, Mapiri, San Carl H! s! 

Cyathea bulligera (Rosenst.) Domin, Acta Bot. Bohem. 9:101. 1930. 
Trichipteris bulligera ( Rosenst.) Tryon, Contrib, Gray Herb. 200:45. 1970. 
yathea obtusata Domin, Pteridophyta 263. 1929. nom. nov. for Alsophila obtusa K1., 

Domi 9. 

tee 3s < © iad ° Ee 2 
Qu 

S = iy 3 bo Co & oe Q 

Cyathea Klotzschiana Domin, Acta Bot. Bohem. 9:128. 1930. nom. nov. for Cyathea 
obtusata Domin, 1929, not Cyathea obtusata Rosenst., 1917. 

a i Domin, Acta Bot. em. 9:171. 1930. nom. nov. for Poly- 
m procerum Willd. not Cyathea procera Brause, Engl. Jahrb. 56:50. 1920. 
decumbent to erect, 0.3-7.5 m. tall. Petiole 0.5-1.5 long; fuscous, acu- tem m. 

leate; scales fuscous with a cretaceous border or occasionally uniformly fuscous; 
scurf of dense fuscous squamulae; indument of leaf axes of stramin scous 

, trichomes, and midia. Lamina 0.9-2.0 m. long, 2-pinnate-pinnatifid, 
Papyraceous to cha ous, apex abruptly reduced an -like; pinnae sessile t 

pinnules sessile, pinnatifid, base truncate to cuneate, ape mi- 
nate; lobes rotund to acute, entire 

a 
; ¢ ; fertile veins simple or rarely forked at the sori, 

sterile veins simple or rarely forked. Sori marginal to supramedial or ing along a 

from Venezuela and the Guianas. The Willdenow epithet “pungens” has 
been applied to specimens with acute insertion of segments. 
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posita: 21, pi 
le, X 1 (both Vareschi & Pannier 1132, vEN). 
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Trichipteris procera is found in Hispaniola, Puerto Rico, occasionally 
in the Lesser Antilles, the Guayana Highlands, throughout the Andes as 
far as Bolivia, and in the Brazilian Highlands. It is relatively common in 
wet, shaded sites in rain forests at relatively low altitudes (100-1 m.), 

especially along watercourses. Polypodium pungens, a Willdenow species 
published at the same time and in the same publication as P. procerum, 
was early reduced to synonymy with the latter. I have followed this 
precedent. The description of Alsophila bulligera by Rosenstock probably 
represents his one contact with an essentially northern species. I have 
interpreted Alsophila Gleasoni Maxon as a precociously fertile form of 
this species. It agrees well in all characters with the 2-pinnate-pinnatifid 
material except for the dissection of the lamina and its venation. Two 
aberrant collections from the Dominican Republic (Samana, Sanchez, 
Ekman 14752 & 14824) have alate pinna-rachises and a considerably 
paler look to the foliage. This plant may represent a hybrid between 
T. procera and a species of Cnemidaria. 

LECTED COLLECTIONS. Dominican Republic. Samana: vicinity of Laguna, chiefl 
on ‘oe Pilén de Aziucar, re 424 (cu); Old Heart River (Jato Viejo), Abbott 1409 
(cH); Sanchez, ‘Ekin 14688 (cH). Eom Villa Riva (Almacén), Abbott 
611 (cH); vicinity of < Francisco de M Abbott 2030 (cu). Puerto Rico. 
Sabana Road, 0.5 km. E of junction with ay ‘191. Conant 628(cH); Rte. 191, km. 

GH). 
paar eh Duss 3882 (¥). Martinique. Duss ” 4600 (¥,CH,MO,NY). Tobago. Broad- 

y 3007 (mo); Broadway 4222 oe GH,MO); Webster & Walker 9869 (a). igen 
Brouday 5818 (cH,Mo); Fendler 112 French Guiana 4 

eur (GH); acne Sagot 726 p-p. (NY) treesaindex of ice is awaits os 
eythotdes). Surinam. Wilhelmina Gebergte, middle slopes of Frederik Top, 3 km 

rstrom & mer 00. 

ridge (a, a 
Guiana). Kamuni Creek, Croete Creek, "Ess atta rae er, aati e & Fan- 

shawe 22854 (any); Atkinson Field, W. ea (us). Veni. Falcén: south side 
eyermark erro S 3 (GH, a, 

Paraguand, Famayo 107 (us,vEN). ce —— Honda, 17.3 km. from Aroa, 
es pabaaa lk 105395 es a de ae Cerro Negro, Steyermark & Wi Wessels-Boer 

NY). Aragua: Colon Tova. Fendler seg (GH,MO,NY); Rancho 
hake Pittior 1 13876 (¥F,NY,US,VEN Distrito Federal: mi. below junction of 
Junquito-Colonia Tovar Ro: ad, Steyermark 94779 (cH =) Miranda: Cardenas, 
Siquire Valley, Spend nilica me Fe S); Quebrada de Turumo, near Guarenas, Pittier 
11272 (cH,Ny,us). S Patao, N of Puerto de sens NE of Guiria, Pen. de 
Paria, Steyermark ¢ pee 91000 (vEN); Cerro do Rio Arriba, near “Los Positos,” 
N slope, W of Cerro Humo, Steyermark & Rabe 96290, 96406 (cH). Delta Amacuro: 
between Amacuro and mouth of Deadwater Creek Moat t (Agua Muerto), Steyermark 
87399 (vEN). bose Chimanta Massif, W slopes of peg ves Pipectaiar 
Steyermark 75598 (¥,CH,NY,VEN); Cerro Venamo, SW part, Steyermark & Dunstero ville 

a 
Sani er: vicinity of Barranca Bermeja, Magdalena Valley, between Sogamoso & 
Colorado Rivers, Haught 1422 (cu,us). Valle: Valley of the Rio Sanguinini, left 
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side, La Laguna, Cuatrecasas 15608 ire us). Tolima: El Fresno, Cuatrecasas 9379 
(F,us). Meta: ridge eee Rio Manzanares & thd ae Playén, 30 km. W of La 
Esperanza, 52 km. W of Villavicencio, pene 10126 (us). Vaupés: Rio Vaupés, Mita & 
vicinity, Schultes, el & Soejarto 24400, 24401, si (ox). Putumayo: at Puerto 
spina, Cuatrecasas 10578 (¥). Amazonas: Rio Caraparana, eugene sel outlets & 

nto (Bt gies 3835 ea ae Rio Apoporis, yp dct the Rio and the 

Zamora: f the R ve 
Cascadas de Mayas r Campamento Ste. Montenegro, Wurdack 1825 (cH). 
Loreto: Mab gM "Rio Huallaga basin, Killip de Smith 28522 Be GH,US ); trail 

(¥ 
c ; 

Igo, Tryon & Tryon 5178 (cH); Tryon & Tryon 5182 (¥F,cH). San Martin: = 

ingo Maria, Allard 21426 (cu); below a pe Evangelical Mission, Lam 
fae 3437 (cH); near Tarapoto, Spruce 4323 (cH). Huanuco: on slope of Rio 
Llulla-Pichis watershed, on the ascent of Cites del Sira, Dudley 13280 (cH); Tingo 

Maria, Tryon & Tryon 5290 (cH). Junin: Puerto Yessup, Killip & rire 26238 (cH); 

Cahuapanas on the Rio Pichis, Killip & Smith 26746 ( a Cuzco: Cordillera 

da Palmora 

Negro, near Sao Gabriel da Cachoeira, Spruce 2115 py Rio Negro, Sao "Gabriel, 

Tate 140 pe Matto Grosso: 12.49° S, 51.46° W, Harley et al. 10768 (us); H. 

Smith 111 (us); H. Smith eis es Goiads: Mun. Jatai, Macedo 1518 (us); Queix- 

ada, Mun. Jatai, Macedo 2184 

2. Trichipteris Dombeyi (Desv.) Barr. 

Fics. 18-20. Map 2. 

Trichipteris Dombeyi ( (Desv.) Barr., Rhodora saipet 3. 1976. 
ayoisie gh ape beyi Desv., _ . Soc. Linn. Paris 6:320. 1827 (as A. Dombei). HoLo- 

n Peruvia, Domb y, (Cochero, Herb. on. ) p! isoryPe: Pp! 

Aleophde armigera Kze., Lin ei a 9:98. 1834. HOLOTYPE: mountains of — Ventanilla 

de Cassapi, Jul oe Poeppig, Lz re ope g destroyed. ISOTYPES: 

Alsophila pycho : a Kze., pus aea'9:97. 18 1834, HOLOTY oh aya, eos July 

pana, Peru, Spruce ans, Fie, seen. Pl 

Cyathea flo ribunda (Hook. & Baker) Doak: " Pacdophyes 262. 1929. 

Trichipteris floribunda (Hook. & Baker) Tryon, Contrib. Gray Herb. 200:45. 1970. 

Stem decumbent to erect, 0.1-2.4 m. tall. Petiole 0.3-0.6 m. long; fuscous 

fulvous, age to aculeate; scales fuscous with a cretaceous border, the border with 

a few to many darkened ie ie of cretaceous to fuscous trichomidia and bicolorous 

pe arte axes of lamin an indument similar to the petiole scurf, costae and 

tules with flattish, i a or bullate, cretaceous squamulae. Lamina Lapras m. 

long, 2-pinnate-pinnatifid, papyraceous, apex abruptly reduced and Se 

sessile; pinnules sessile or sub-sessile, crenate to deeply pinnatifid, base since to 

cuneate, apex acute to acuminate; lobes rotund, entire; fertile veins inp , ster 

veins simple or forked. Sori seen subcostal to basally medial; paraphyses as long as 

the sporangia, receptacle hirsut 

Trichipteris Dombeyi is allied to T. procera but differs in having 

bicolorous squamulae on the petiole. The darkened cells or groups of cells 

along the edge of the cretaceous border are unusual for the genus. The 

number of darkened cells in the petiole scale border is variable. In addi- 
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tion, the costal and costular squamulae vary in color. The costules are 

much more prominent than the adjacent veins, and the distal sori of a 
lobe are closer to the costule. Trichipteris Dombeyi could be interpreted 
as part of the widespread and variable T. procera. I have chosen to 
maintain T. Dombeyi as a species because of its distinctive indument and 
peripheral geographic range. Trichipteris Dombeyi is confined to the 
eastern slopes of the Andes in Peru, where it is found in dense rain forests 
at low to middle altitudes (650-1700 meters). The choice of the Dombey 
collection and its basionym for this species is tentative, because it lacks 
material of the petioles. The type collection of Alsophila floribunda Baker, 
Spruce 4715 (P), is mixed, containing material of T. Dombeyi and T. 
procera. Christensen considered this species a synonym for T. procera in 
his Index Filicum. 

‘TED COLLECTIONS. Peru. Loreto: Pampayacu, Kanehira 177 (cu,us). Huanuco: 
near gang! of se Cayumba with aaa —_ ae (F,GH,MO,Ny,us ); Tingo 
Maria, on & T: wipers (F,cH). J Pinedo, N of La Merce ed, Killip & 
Smith 33600 (F,NY, fen unke Hacienda pia e San pina Killip & Smith 24541 
(¥,cH,Ny,us); Killip & Bi 24645 (¥,Ny). Cuzco: Cordillera Vilcabamba, Dudley 
11436 (cx). 

3. Trichipteris decomposita ( Karst.) Tryon 

Fics, 21, 22. Map 3. 

ichipteris decomposita ( Karst.) Tryon, Contrib. Gray Herb. 200:45. 1970. 
pie es decomposita Karst., Fl. Columb. 2:185, t. 198. 1869. HoLoryPE: from 
— pataisirgg Colombia, 1500 m., (Engel 129) fragment ex B, 
he mposita (Karst. ) Domin, Pteridophyta 26 262 

pepe a ake Fée, Mém. Fam. Foug. 5 (Genera Filicum) :346. 1852. nom. 
LLECTION CITED: Venezuela, Funck = Schlim 1002, Pp not seen. Funck & 

Schlim : 978, fragment ex Pp, ny! is this specie 
erect, 1-3 m. tall. Petiole m. long, cretaceous to stramineous, aculeate; 

scala E boc with a cretaceous ory scurf of large, pitas squi uamulae; nee 
and pinna-rachises glabrous or with a few s squamulae e ecially toward the base; 
costae and costules with trichomidia and fusco cous, flattish on erose to bullate —s 
ulae. Lamina 2.03.0 m. _ 3-pin: som na atifid, ag, Aegon apex gradually 
reduced, acuminate; pinnae stalked; es subsessile, my P nnate; aie ce 
segments . pinnatifid, ay ee” apex obtuse to lobes rotund an 
entire; ferti sterile veins simple. Sori medial, poe ater than os 
sporangia, eens pilose. 

Trichipteris decomposita is the only species with a 3-pinnate-pinnatifid 
lamina in the genus. The large, cretaceous petiole squamulae separate this 
species from all others of Trichipteris except T. microphylla. It can be 
confused with species of the genus Ctenitis, which is characterized by 
narrow, transparent-celled, and often toothed scales on the leaf axes and 
polypodiaceous sporangia. Trichipteris decomposita is morphologically 
similar to the other species of the group of T. procera. It is less specialized 
than related species in having relatively undifferentiated petiole scurf. 
Trichipteris decomposita is geographically confined to the Venezuelan 
Andes in the area of Lake Maracaibo, where it is found in undisturbed 
rain forest and cloud forest from 1300-2800 meters. 
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ita; 4, T. cordata; 5, Maps 1-11: 1, Trichipteris procera; 2, T. Dom a eee 3 age ame 

Sagittifolia (diamond) and T. Steyermarkii ren " r. falcata; 7, T. : = fT. seine A 

9, T. Williamsii; 10, T. microphylla; 11, T. Schiedeana. 
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Capaz, above La Azulita, Steyermark & Rabe 97120 (cu); 22 km. of Mérida on 
road to La Azulita, San Euselia, Tryon & Tryon 5767 (cH); La Carbonera, Vareschi 
& Pannier 1132 (us,vEN). Trujillo: above Escuque, between Escuque and Mesa de 
San Pedro, Steyermark 104676 (cH). 

4, Trichipteris cordata ( KI.) Tryon 

Fics. 23, 24. Map 4. 

Trichipteris cordata (K1.) Tryon, Contrib. Gray Herb. 200:45. 1970. 
Alsophila cordata K1., Linnaea 20:441, 1847, ex. char. (Bot. Zeit. 4(7):104. 1846 nom. 

nud.) HOLOTYPE: Puerto Cabello, Colombia, Karsten 168 8, not seen. 

Stem decumbent to erect, 0.1-1.0 m. tall, occasionally to 2.5 m. Petiole ca. 0.3 m. 
long, fuscous to atropurpureous, tuberculate to muricate; scales uniformly fuscous or 

u 

e to pinnatifid, 
ate; lobes rotund, entire; fertile and sterile veins simple. Sori medial to supra- 

medial, lacking soral squamulae; paraphyses much shorter than the sporangia, 
lous. 

The absence of soral squamulae is the most significant diagnostic char- 
acter for Trichipteris cordata. Geographically and morphologically it is 
closely related to T. sagittifolia and T. Steyermarkii, and it cannot be 
consistently separated from them except by the absence of soral squam- 
ulae. On the basis of the leaf apex, petiole scurf, venation, and paraphy- 
ses length, T. cordata and the associated species are allied to T. procera. 
Deeply lobed specimens of T. cordata can be confused with T. procera. 
However, in T. cordata and its two closest allies, the petiole scales are 
uniformly fuscous. These three species are a distinct line of evolution 
among Andean Trichipteris with simple veins and short paraphyses. 

Trichipteris cordata is an uncommon species from the cloud forests of 
coastal Venezuela at altitudes from 1500-1700 meters. It is a diminutive 
species with relatively small leaves and a stem averaging under 0.5 meters 
in height. This sort of reduction in stature is common in the genus and 
extreme in such species as T. falcata. 

SELECTED COLLECTIONS. Venezuela. Carababo: Hacienda Marturé, Williams 11014 (¥,vEN). Aragua: Parque Nacional “H. Pittier,” bosque de Rancho Grande, Agostini 
ifi ; Par Nacional “H. Pittier,” Sermolli 161 (vEN); Parque Nacional “H. Pittier,” above Rancho Grande Biological Station, toward Pico Guaca- 

mayo, Steyermark 89785 (GH,VEN); Parque Nacional “H. Pittier,” Rancho Grande, Tschudi 90 (us,vEN); Rancho Grande, White & Lucansky 1970126 (us). 

5. Trichipteris sagittifolia ( Hook.) Tryon 

Fics. 25-27. Map 5. 

Trichipteris sagittifolia (Hook. ) Tryon, Contrib. Gray Herb. 200:46. 1970. Alsophila sagittifolia Hook., Syn. Fil. ed. 1. 37. 1866. HOLOTYPE: Trinidad? (possibly 



Fic: 

94: 
x1 

S. 28 & 29, T. Steyermarkii: 

923, vEN). Fics. 30 & 31, T. 

(both Lehmann 16, vs). 
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28, » > ; 

falcata: 30, apical portion of a leaf, X 1/3; 31, three central pinnae, 
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the eo coast of Venezuela), Cruger, (Trinidad! see Tryon, 1972a) seen by 

Try: 
Hemitelis sagtifoli (Hook.) Jenm., Ferns & Fern Allies of Br. West Indies & Guiana 

oe phn (Hook.) Domin, Pteridophyta 163. 1929. 

Stem ‘ere 1.0-4.0 m. tall. Petiole ca. 0.5 m. long, atropurpureous, aculeate; scales 

iform un: y fulvo ous or the border coll lighter in “color scurf of trichomidia and 

fuscous arate rachis, pinna-rachise with cretaceous trichomidia, 

base of pinna-r sorts costae and eae with bela. fuscous squamulae. Lamina 

1,5-2.3 m. long, 2-pinnate to 2-pinnate-pinnatifid, coriaceous, apex abruptly reduced 

and_pinna-like; pinnae | sessile to barely stalk ked; Lay short-petiolulate, barely 

a ey to shallowly pinnatifid, base cordate-hastate, apex acute to acuminate; lobes 

rotund, entire; fertile =a forked - = tn or r simple sterile veins forke' stule 

indistinct, veins all concurrent to tl argin medial to medial, subtended by 

several fuscous soral squamulae; poli i pine than the sporangia, receptacle 

ose. 

The greatest development of soral squamulae in Trichipteris is found 
in two species, T. sagittifolia and T. Steyermarkii. The several broad, 
fuscous squamulae form a membranous layer completely covering the 
sori, which superficially resembles a sphaeropteroid indusium. The foliage 
of these two species, at least in many collections, has the aspect of 
species of New World Alsophila sensu stricto (i.e., simply 2-pinnate with 
narrow, revolute pinnules). Trichipteris sagittifolia and T. Steyermarkii 
are a vicarious species pair. Close-set, long, thin spines and bullate costal 
squamulae characterize T. sagittifolia. Most collections of T. Steyermarkii 
have poorly developed petiole spines and flattish costal squamulae. Both 
species are related to the slightly more western T. cordata, which lacks 
soral squamulae. The pinna-like leaf apex is especially well-developed in 
T. sagittifolia and its allies. 

Variability in the dissection of the pinnule lobes, perhaps correlated 
sure, is characteristic of this species and of T. Steyermarkii. 

Trichipteris sagittifolia is endemic to Trinidad, one of the few species 
of Trichipteris endemic to a single island. It is found in wet montane 
forests, especially in reduced or “elfin” forests along mountain ridges from 

750 meters. Tryon noted that the Cruger collection in Hooker's 
herbarium has the bullate costal squamulae of the modern Trinidad 
collections. The Cruger material, which is the type collection of T. 
sagittifolia, must have come from Trinidad. For further discussion of the 

typification of this species see Tryon (1972a). Jenman’s transfer of this 
species of Hemitelia was logical in light of the ambiguous definition of 
the eat indusium at the time. 

Trinidad: ageing 5294, 5810 (¥,Mo); Fendler 142 (cu, 
Piacente A.C. Smith 10027 (us) 

6. Trichipteris Steyermarkii Tryon 

Fics. 28, 29. Map 5. 

oly eee te aa Sag Tryon, Rhodora 74:446, f. 11, 12. 1972. HoLoTYPE: od 
umo, sula de Paria, Estado a. Venezuela, Steyermark & pene 
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94923, vEN! IsoTYPE: GH! PARATYPE: Cerro Patao, Peninsula a Paria, Estado Sucre, 
Venezuela, Steyermark & Agostini 91048, vEN! 1sopARATYPE: vs! 

Stem ca. 0.5 m. tall. Petiole ca. 0.5 m. long; fulvous, tuberculate to muricate, scales 
uniformly fuscous or with a border slightly lighter in Gale: scurf of trichomidia and 
minute, fulvous eo pees pinna-rachises and costae with fulvous re 
costae and ra es the tules an few flattish fulvous squamulae mina 
1.0-1.5 m. tes 3 =pignate, ce Bre. to coriaceous, apex pee y ae 0) and 
pinna-like; pinnae sessile; pinnules petiolate serrate to crenulate (shallowly pinnati- 
fid in one collection), base c ordate-has apex acute; costules often inant and 
veins all concurrent to the pi flocs nae "fertile and eeu veins forked or simple. 
Sori inframedial to medial, subtended by ao Bosco soral squamulae; sacaptities 
shorter sheds the sporangia, receptacle pilos 

Variation in the dissection of the aed segments similar to that in 
Trichipteris sagittifolia is common. Trichipteris Steyermarkii is limited to 
mountain ridges in the wet forests of the Peninsula de Paria and adjacent 
Monagas, from 1000-1650 meters (higher than the corresponding habitats 
for T. sagittifolia in Trinidad). 

SELECTE Venezuela. Monagas: Cerro Gudcharo, above Guacharo 
Cave, near baka. 5 Brourmak: 62332 (Ny,us). 

7. Trichipteris falcata (Kuhn) Barr. 

Fics. 30, 31. Mar 6. 

ial aes falcata (Kuhn) Barr., Rhodora 78:3. 1976. 

 Bise ot ata Ko ao nee ie “= ae Be (Gorgona Island, 

eeman) B! ISOTYPE ragmen\ y! fragmen 

Cyaticn fata ( Kubn) ae Pertdopbyta 262. pra 

Nephrodium Kuhnii Hieron., Engl. Bot. Jahrb. 34:440. 1904. paorer Cordillera de 
Pasto, Cake. 1000 m., Lehmann K not — ISOTYP. 

Dryopteris Kuhnii (Hieron. 7 CG. Chr., Ind. Fil. abe 
Alsophila Kuhnii Neder C.Chr, Fedde bc Nov. 10:213. 1911. 

Cyathea Kuhnii ( Hieron.) Domin, hocwiae # 262. 1 

stead Kuhnii ( Hieron.) Tryon, Contrib. ruet Herb. 200:45. 1970. 

culate; scales fulvo see a inte Guan ad abse inute trichom: 

(adaxial fossnu ssh of lamina axes extending down the soaks a with a 

es similar to those of the petiole and flattish “ambriate, fulvous squamulae; pinna- 

rachises glabrous or wi asional minute, fulvous trichomidia and squamulae 

Lamina pace cm. long, 1-pinnate to 1-pinnate-pinnatifid, papyraceous, apex gradually 

reduced, ac inate pinna e adjacent, s sessile or cae te oe ea ate to ar mige 

minate; cos n rome Oe co: cada hana » apex acute to acu al Sen teal 

ent to the pelle fertile and sterile veins forked or simple. i 

ode: ae a much shorter than the sporangia, receptacle puberulous to pilose. 

Trichipteris falcata is the only 1-pinnate species of Trichipteris with 

shallowly lobed, cordate pinnules. Complete material is unmistakable. 

Although T. falcata belongs in the group of T. procera, it is not closely 

related to any single species. Perhaps it is a more southern representative 

of the line that gave rise to the three species including T. i MD 

Variability in T. falcata is most pronounced in the size of the plan 

Trichipteris falcata is confined to southern Colombia. All of o three 
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known collections are from the Pacific coast and adjacent islands from sea 
level to 1000 meters. Interpretation of the type is based wholly on the 
Haught collection from Buenaventura. The type from Berlin (according 
to Hooker and Baker (1874) ), collected by Seeman on Gorgona Island, 
represents the upper part of a 1-pinnate leaf. However, without the 
Haught collection, interpretation of the portion as a part of a pinna was 
entirely plausible. The third collection of this species, Lehmann 16, has 
been placed in five genera. Nevertheless, it is a Trichipteris with margin- 
ate, asetate cyatheaceous scales, cyatheaceous sporangia, paraphyses, and 
no indusium. 

ELECTED COLLECTIONS. Colombia. Valle: Punta Magdalena, near sea level, Haught 
5585 (us s). 

8. Trichipteris ursina (Maxon) Tryon 

Fics. 32, 33. Map 7. 

Trichipteris ursina (Maxon) Be Contrib. Mere ew 7 bay fess 
Alsophila ursina Maxon, Jou ashington 
a see Stann Creek valley, ‘British es. hee het 31 97. t us sgllenst 

Stem —— sarcasm to 5 cm. long. Petiole ca. 15 cm. long, fuscous, tubercu- 
late; scales fuscous with a ow cretaceous border; scurf absent; rachis and pinna- 
rachises tuber: alae scales thailae to those of the petiole or uniformly fuscous; scurf 
of minute trichomidia cretaceous on the rachis and darker on the pinna-rachises 

ng, 1-pinn i i redu 

rotu e 
ins simple, sterile veins forked or simple. Sori medial to supramedial, paraphyses 

place shorter than the sporangia, receptacle puberulous 

Among the species of Trichipteris with cretaceous petiole scale borders, 
only this species and T. phalaenolepis are characterized by 1-pinnate 
leaves with scaly rachises and obtuse, deeply dissected pinnae. Trichip- 
teris ursina is distinguished from T. phalaenolepis on the basis of rachis 
scales. Trichipteris ursina has fuscous scales crowded along the lower 
part of the rachis, but T. phalaenolepis has fewer, paler scales. The two 
are a vicarious species pair isolated through long-distance dispersal. In 
T. ursina there is variability in the dissection and size of the pinna lobes. 
Robust specimens approach 1-pinnate-pinnatisect with the lobes of the 
pinnae pinnatisect. Trichipteris ursina occurs from Belize to Costa Rica, 
where it is found in wet places in tall lowland forests from sea level to 100 
meters in altitude. 

SELECTED C cTIONS. Nicaragua. Rio San Juan at “El Relos,” halfway between 
El Castillo at San de BS on Bunting & Licht 788 (Fr, cn). Costa Rica. Heredia: 

Puerto Viejo, 2 km. upstream from confluence of the Rio Sarapiqui, (Finca La 
Selva of L. R. Holdridge ). pate & Stolze 5877 (cu,us); Finca of L. R. Holdridge, 
on the Rio Puerto Viejo, near the junction with Rio Sarapiqui, Scamman 7438 (cH). 
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9. Trichipteris phalaenolepis (C. Chr.) Tryon ’ 

Fics. 34, 35. Map 8. 

Trichipteris phalaenolepis (C. Chr.) Tryon, Contrib. Gray Herb. 200:46. 
Alsophila phalaenolepis C. Chr., Fedde Repert. Spec. Nov. 10:213. 101. HOLOTYPE: 
Prov. Esmeraldas, Ecuador, Sodio in 1904, Herb. Sodiro not seen. 1so Pl 

Cyathea phalaenolepis (C. Chr.) Domin, Pteridophyta 263. 1929. 

Stem creeping to erect, reaching ca. 10 cm. Petiole 20-40 cm. long, fuscous to 
fulvous, Pte ie scales fuscous with a es border or euifoee ly cretaceous 
istally the petiole; ge of cretaceous squ lae; — op all axes 

with trichomidia; rac pinna-rachises with cretaceous rachis with 
cretaceous scales sim a ‘a Gin of the upper part of Ae sai pintachies with 
a few flattish, pea Se na amulae. Lamina 0.5-1.2 m. long, 1-pinnate-pinnatifid, 
papyraceous to apex gradually reduced na acu Soetee aie adjacent, 
sessile to short- ek ae p- ply pinnatifid, base cordate to truncate, apex obtuse to 
acute; lobes rotund, serrate at os ‘tip; fertile veins simple or rarely forked at the sori, 
sterile veins forked or simple. Sori basally medial to a inframedial; paraphyses 
much shorter than the s ae cet tacle puberulou 

The close-set, obtuse pinnae are characteristic of Trichipteris phalaeno- 
lepis and the closely allied T. ursina. The occasional cretaceous scales 

is f ursina. 

northern South America from Colombia to Ecuador. Ecologically similar 

to T. ursina, it is found in dense forests and swamps near sea level (5-300 

meters ). 

COLLECTIONS. Colombia. Valle: Rio Yurumangui, Veneral, Cuatre 
15877, hee Cérdoba, sas 5103 (cu,NY); Santa Rosa, Killip 11528, 11566 (cu, pay 

Cérdoba, Killip & Garcia 33430 (cu); Rio Calima, Quebrada de La Bréa, Schultes & 
Villarreal 7355 (cH). 

10. Trichipteris Williamsii (Maxon) Tryon 

Fics. 36, 37. Map 9. 

Trichipteris Williamsii (Maxon) Tryon, Contrib. Gray Herb. 200:44. 1970. 

Also phila Williamsii Maxon, Contrib. U.S. Deg Herb. 24(2):46 t. se Be HOLOTYPE: 

Bsa Cana, Panama, Williams 850, us! 1soTYPE: PARATYPE: east 

ma’ 

f. 15 & 16, 1972. moLoryrs: Cerr 
& apo ae ee Terr. Am as, Venezuela, 1948, Maguire & Politi 27597, ier 

ae fe a oa ARATYPES: Maccre & Sige 27752, nx! Maguire a "Politi 28493, 

ad Maite peste &> Wurdack 30188, n 

‘ie creeping to erect, 0.1-1.5 m. tall. Petiole 15-50 cm. ~ castaneous to fulvo 

inermous to muricate; scales uniformly ——o or fulvous with a cretaceous oi 

a of gio and leaf surface with minute, 

om ise -p coriaceous, apex abruptly 

reduced to an ee mam apical pina; ieee ae ee pe etiolulate, entire to se serrate, 

sterile pinnae sometimes irregularly cren . base ap Ses apex attenuate, tip 

serrate; costules indistinct, veins a all concurrent to the n, fertile an ae terile veins 

an i i two rows of wg ‘fertile veins undivided at not 

the to three ene rows, too athe evanescent soral squamulae; 

prorat hated than the sporangia, receptacle pilo: 

E < 1} & 
e.8, 

ie) a 
5 
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Fics. 32-39. Fics. 32 & 33, Trichipteris ursina : 32, tw 
a pinna, X 1 (both SS Fics. 34 & 35, 
x 1/3; 35, ag ame 

Ww : 36, 

Legh omnes anyeeer x 1/35 33, central part of 
T. phalaeno 34, three central pinnae: 

inna, X 1 (ih kali 6 Cae 35000, ach: Fics. 36 & 37, T. 
d eens dkinn, Se 4/3 Oe mine B00 © ew es € XxX 2/3 

(Lelinger & de le Sota 258, vs). Fis. 38 & 39, T. microphylla: 38, three central pinnules from a 
central pinna, X 1/3; 39, basal part a pinnule, x % 4/3 (both Fondler 53. om GH). 
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Trichipteris Williamsii is one of two species in the genus with simply 

1-pinnate leaves. It has attenuate, serrate pinna tips in contrast to T. 

Cyclodium, which has blunt, entire pinna tips. There is some variation 

within T. Williamsii in size of the plant and coloration of the petiole 

scales. Geographically T. Williamsii comprises two disjunct populations: 

one in Panama and the other in the Guayana Highlands of Venezuela 

(including Cerro Autana; Steyermark, 1974). In both areas it is found in 

wet forests at middle elevations (1350-1900 meters). Similar disjunct 

distributions are known for Trichipteris villosa, the Chrysobalanaceae 

(Prance, 1974), and the Myristicaceae (Gentry, 1975 

ELECTED COLLECTIONS. Panama. Canal Zone: 6 mi. above Goofy Lake on the road 

to ‘cnr rro Jefe, Croat 15211 (Nx); summit of Cerro Jefe, Dwyer, Durkee & Cas tillon 

5043 (ny). Colombia. Chocé: sy along ridge from the confluence of the Rio Mutaté 

ane ne Rio Dos Bocas to the top of Alto de ont iis & de la Sota 258 (us). 

ela. Amazonas: Cerro Huachamacari, cunuma, Maguire, Cowan 

sarah 30200 (us). 

11. Trichipteris microphylla (K1.) Tryon 

Fics. 38, 39. Map 10. 

Trichipteris microphylla (Kl.) Tryon, Contrib. Gray Herb. oil 46. 1970. 

Alsophila microphylla K1., Aeeten 18:541. 1844. HoLoryPE: Caracas, Moritz B. 

Alsophi oak squama a K1., 18:541. 1844, HOLOTYPE: Vsciotved Moritz 110 s! 

(Tryon noted in 1969 Saat ee a a Monts 2 cies at B wer
e ae same — s.) 

Alsophila caracasana Kl. var. Fen ma Domin, Pt 95. 1929. HOLO- 

PE: peat, near Colonia ovat Fonda 53 guna ntem ge r shiienes K not 

ypEs: F! cu! mo! Ny! 

Cyathea Tpesrophaliodss Domin, ee ae 263 nom. nov. for Alsophila 

hylla KL, Linnaea 18:541. 1844, not costa en Dee Mett., Fil. Lechl. 

1: 93 t. 3 £. 1-6. 1856. 

O.-3. 0 m. v8 — 0.4-1.2 m. long fulvous to stramineou: s, tuberculate to 

late cretaceous squamulae. Lamina 1.0-2.0 

apex gradually reduced and_ acute; a “ 

= apex — lobes _— en! ntire to crenate; 

much shorter than the sporangia, sea nee eat
ecalnk 

distinguish T- richipteris microphylla from 

-pinnatifid species of the genus. Trichip- 

fused with exindusiate species of 

Large cretaceous squamulae 

the remainder of the 2-pinnate 

teris microphylla is most easily con 

Sphaeropteris, which lack marginate pe 
— 

species, judging from the petiole scurf. Geographically Tr. microphy 

is confined to the Atlantic slopes of the Cordillera Oriental in northern 

Colombia and the coastal ranges in Venezuela and perhaps Trinidad. It is 

a forest species, occurring between 
1800 and 3000 meters in altitude. 

ous in 1874 (ny). Ven- 

sae mee nee 
Sees vl : when Tpoor gon

a isotype ——_ 

(xx); between Agua Negra & El —
 *Pittier 13807, 13825 (¥,NY,VEN). Mi 
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Galipan, near crest of Cerro de Avila, Pittier 6212 (ny,vEN). Colombia. Norte de Santander: region of Sarare, between Alto del Loro & Alto de Santa Ines, 1800-2200 

(cH,NY,us). Cundinamarca: La Palma, Cordillera de Helicona, 10 km SE of Gachala, Grant 10322 (cu,us). 

12. Trichipteris Schiedeana (Presl) Tryon 

Fics. 40, 41. Map 11, 

Trichipteris Schiedeana (Presl ) Tryon, Contrib. Gray Herb. 200:46. 1970. Alsophila Schiedeana Presl, Tent. Pterid. 62. 1836, based on a description of a Poly- podium without binomial in Schlecht. & Chamisso, Linnaea 5:609. 1830. OLOTYPE: inter Huitamalco et Cuapa regionis calidae. Mex., Schiede, fragment ex B, (Schiede 757) cul! fragment ex B,us! 1soryPE: fragment pr bably ex p,F! 

A 0. Alsophila crassifolia Christ, Bull. Herb. Boiss. II. 6:184. 1906. HoLoryPE: Luna, anca Quebrada, Costa Rica, Wercklé, (Herb. Christ) p! tsoryre: vs! Cyathea crassifolia (Christ) Domin, Pteridophyta 262. : Trichipteris crassifolia (Christ ) Gastony, Am. Journ. Bot. 61(6):673. 1974. 
Stem to 7.0 m. tall. Petiole 0.3-0.7 m. long, fuscous to stramineous, aculeate; scales fuscous; scurf of congested, fuscous to cretaceous ichomidia; indument of lamina axes of trichomidia, trichomes, and flattish to bullate, fuscous squamulae. Lamina 1.0- 2.0 m. long, 2-pinnate-pinnatifid, papytaceous, apex abruptly reduced and pinna-like to gradually reduced and acuminate; pinnae sessile to pinnatisect, base truncate to cuneate, apex obtuse to attenuate; lobes rotund, entire to crenulate; fertile veins Ss Sori medial, paraphyses shorter than the sporangia, r 

Rica and Panama. 
Trichipteris Schiedeana is found from Mexico to Panama. It grows in wet forests ( especially along streams), in dwarfed forests along mountain crests, and as a weedy plant of wet, secondary forests. At least in Mexico it is an abundant species, 
SELECTED COLLECTIONS. Mexico, Veracruz: 8 km. § of Misantla, Barrington 405 (cH); Cérdoba, Bourgeau 1834, 1835, 1836 ( GH,MO,NY). Oaxaca: between Puerto Eligio & Comaltepec, km. 149 from Tuxtepec to Oaxaca San Juaréz, Calderén 423 (¥,GH,us); Distrito Choapam, Yaveo, above Arroyo de Culebras, Mexia 9185 (F,cH, 
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MO,NY). Chiapas : Cacahuatan, Fisher 35390 (¥F,Mo,Ny); Finca ee Purpus 6713 

(cH 
between Ixcan and Rio Ixcan, Sierra os Cuchumatanes, Seyrmark 49282, 49287 

F,CGH uiché: Finca Chaila Zon ce Skutch the (cH). Alta Verapaz: S of 

Cubilquitz, Steyermark 44537 (¥F,us); Cerr o de Agua Tortuga, vicini i 

Steyermark 44601 (¥,us). Izabal: quebradas, Pittier 8578 (NY ua page so he salons 

Rio Frio, Steyermark 39973 (F, H,US). Quezaltenango: betw 

Soh Soledad, S slopes of Volein Sant Lescine steyorinark 33544 rye gay (ae 

Hon ummingbird High Creek District, Gentle 8257 (F,Ny); 

aig River. Schipp S-922 rei “El Pina Chalatenango: E slope of Los Eses- 

miles, Tucker 1129 (¥,cH,Mo,us). Morazan: Finca Gen. J. T. Calderén, Montes de 

a 

Rd * Q E. g 

N 

the Cordillera, Killip 5476 (¥,us). Bocas del Toro: hills behind F: ish een vicinity of 

Chiriqui Lagoon, von Wedel 2211 (cH,Mo). 

13. Trichipteris aspera (L.) Tryon 

Fics. 42, 43. Map 12. 

a aspera (L.) este re Gray Herb. 200:4 1970. 

Polypodium asperum L., Sp. Pl. 2:1093. 1753, based on eruss dina ng Amer. 

47, t. 7, ex icone, based on a specimen eager by Plumier in Haiti 

93. 

48, 

Hemitelia aspera (L.) F e, Mém. Fam. g. 5 (Genmre Filicum ) :350. 1852. 

Cyathea muricata Willd, an Pl. eye a. 1810, based on Plumier, Tractatus 5 t. 

| é 2 "Linn. Paris : Met ag 

Dispheni icata ( Willd. Presl, Abh. Bobm. Ges. 5(5):3: 

sclooseeichCen i : é é . Foug. 5 (Gener "Ficum): - 1852. 

Polypodium alsophilum a Hort . Berol. 2:106. 1833, char. : hoi 

Berlin, originally from Jam et oe 1. 

Pt "alsophilum (LG srl Dome, teri ne a a 

pn ipl sees Kze. in Ettingsh., Farnk 154 f. 4,8 t. 155. £ 1, 7. 1865. 

: Martinique, (Perrotet in ae pons Herb. Vindob. )w sr ‘seen. 180- 

TYPE: B 

. tall. ae 0.4-0.9 m. long, atropurpureous to fulvo 

he o fulvous or with a slightly lighter 

poate idl Sgaall peonaent to flocs congested trichomidia and a ressed - erect 

squam rachis, pinna-rachises — bet 
f lami 

often ag egos {richomidia, eo 
and so ; ; 

erose, fuscous squ: e and bu ee oscbiaiesote squamula' ae. 
Lamina 1.5-2.5 a ong, 

-pi -pi i t ceous, apex lu an 

spinels sm es - —. i a Cocatite to pinnatisect, base 

forked. Sori medial to 

rial 
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soral squamulae; paraphyses shorter than to as long as the sporangia, receptacle 
hirsute. 

Trichipteris aspera usually lacks the minute, cretaceous trichomidia 
on the costae and costules that are characteristic of T. gibbosa, and it has 
shorter paraphyses. Further collections may reveal that the two species 
are oe of one morphological continuum. 

ie es on a collection of Trichipteris aspera from Martinique 
ce 603), “This is A. aspera, but the locality is certainly to be 
Sebeed Alsophila aspera has traditionally been interpreted as a species 
of the Greater Antilles, and Alsophila muricata as a species of the Lesser 
Antilles. However, plants with several fuscous soral squamulae, tradi- 
tionally A. muricata, and plants with one cretaceous squamule, tradition- 
ally A. aspera, can be found throughout the range of T. aspera from Cuba 
to Grenada. A variety of intermediates have been collected. The mosaic 
distribution of both intermediates and extremes leads me to interpret 
these plants as members of a single, polymorphic species. Trichipteris 
aspera occurs in rain forests and cloud forests, often along watercourses, 
and along mountain crests in “elfin” forests. It is also found in secondary 
vegetation persisting after cutting of the original forest. The species 
occurs at up to 1500 meters in Jamaica, but generally grows at about 
750 meters in the rest of the Antilles (150-1500 meters). It is common 
throughout its range, but has not been collected from Puerto Rico. 

SELECTED COLLECTIONS. Cuba. Las Villas (Sta. Clara): SE of Cumanayagua, Sierr 
de San B ivea: Senn 229 tite sek i vga — ., El Provenir, Britton & Wilson 5324 
(ny). Oriente: Santa — ca. f Jaguey, Yateras, Maxon 4181 (GH,NY). 
mare Trelawney: Troy roy <r Coclepit Country, Underwood 3306 (Ny). 
Ss! NE slope of Mt. Py yet ward %& Proctor 15161 (a). St. — — 
of the F Flint River, 1 mi E of cascade, Proctor 4914 pratis Portland: Seamen’s Valley, 
Maxon & Killip 11 (¥,cH,Ny); trail from Morces G Gap to Vinegar Hill, Maxon . Killip 
680 (¥,cH,Ny). St. Thomas: Mansfield, near Bath, Maxon 2405 (cH,us). St. Andrew RS “i é Cooper’s ills, Proctor 9901 (mo). Manchester: Blue Mt., Gilbert (mo,NY) 
St. Elizabeth: Wallenford, Harris 7280 ( Haiti. Dept. du Massif de la Hotte, 
iburon, western grou me Citadelle, Ekman 10544 (ny); Massif de 1 e, 

w , N slope of Morne Vande Ekman 5215 (¥F). St. Kitts. Proctor 
2 (a). Nevis. Proctor 19477 (a). — Proctor 18869 (a). Guadeloupe. 

Proctor 19997 (a); Proctor 20348 (a). Dominica. Wilbur 7549 (GH,NY). pene 
Duss 1 602 (F,Ny). St. Lucia. Howard pre (4,cH,NY). St. Vincents. H. H. Smith 696 
(ny). Grenada. Sherring 25 (ny). 

14. Trichipteris gibbosa (KI.) Barr. 
Fics. 44, 45. Map 13. 

Trichipteris gibbosa (KI.) te co a “Spal 3. 1976. 
Alsophila gibbosa Kl., Linnaea 18:542. YPE: in eae Guiana, Schom- 

burgk 1 io 4, fr: ragment ex B, GH! egiadas or ex B, pony ISOTYPE 
Cyathea gibbosa (Kl) Domin, Pteridophyta 262. 1929. 
Sphaeropteris gibbosa (Kl.) Tryon, Contrib. Gray Herb. 200:20. 1970. 

rinosa Mi Sci 
ila farinosa Karst., Fl. Columb. 2: 163 t - 1869. HOLOTYPE: =: prope Colonia Tovar, Caracas, Venezuela, 1500 m, 1849, Ka en, fragment ex 8, 

Cyathea farinosa (Karst. t.) Domin, Testbed 362, 1929, 
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em to 5 m, tall. Petiole ca. 0.5 m. long, fulvous, valor scales fulvous with a 
Lighter border; scurf of a few trichomidia and a dense covering of fulvous square 
costae a be bike cretaceous trichomidia and atts ‘ol peilate, alse Lyaege 
lae. Lam . long, 2-pinnate-pinnati us, oo 
gradually ae as a. acuminate; pinnae stalked; seeds gored ‘peantad to 
deeply pin oat base truncate, apex acuminate, tip crenulate; lobes rotund to acute, 
entire; fertile veins forked at the sori or simple especially at the base of the segments, 

t quamulae (some- 
times obredes in older material); paraphyses longer than the sporangia, receptacle 
villou 

eae gibbosa is closely related to T. aspera, from which it 
differs in several respects noted under the former species. It is found in 
Venezuela and Guyana (British Guiana) from 2100 to 2200 meters. 

SELECTED COLLECTIONS. Venezuela. Aragua: prope coloniam Tovar, Fendler 54 D 
(GH,Mo,us); Pittier 9995 (cH,us). Distrito Federal: mountains near Galipan, Pittier 
111 (Ny,us,vEN); between El Junquito & Colonia Tovar, Steyermark 91731 (GH,vEN). 

15. Trichipteris nigripes (C. Chr.) Barr. 

Both varieties of this species have a dark aspect, a composite of the 
atropurpureous petioles and petiole scales and the dark green foliage. 
In Costa Rica and Panama, Trichipteris nigripes ean be confused with T 
Wendlandii, a species in which the pinna-rachises are clothed with bul- 

late, fuscous squamulae and the paraphyses are longer than the sporangia. 
Trichipteris Schiedeana, a central American species, has close-set, bullate 
and not remote, flattish costal squamulae. There is some variation in the 

costal indument and in the development of the petiole spines in T. ni- 

gripes. In addition, the fertile veins vary from simple to forked on plants 

throughout the range of T. nigripes. Some pinnae have almost no forked 
fertile veins. The species is found in rain forests and cloud forests (espe- 

cially on slopes and crests) from sea level to 2200 meters. The two varie- 

ties of T. nigripes make up a single variable species ranging from Costa 

Rica to Peru. The combination Alsophila furcata Christ, which pertains 

to Nephelea mexicana (Schlecht. & Cham.) Tryon, is occasionally applied 

to specimens of T. nigripes from Costa Rica. 

15a. Trichipteris nigripes (C. Chr.) Barr. var. nigripes 

Fics. 46, 47. Map 14. 

Trichipteris nigripes (C. Chr.) Barr., Rhodora — 4, 1976. 

Atop nips C Chr., Ind. Fil. 4 45. 1905, nom. nov. for Alsophila melanopus 

ol. 1866, not A. melanopus H Bonk. Journ. Bot. ( Hookers) 7 325, 

1355, 
ath, Chr.) Domin, Pterido byte 263. 192 

a sate naar Syn. Fil. ed. ’ 37. 1866, ie Hasek, 1855. LECTOTYPE 

Seeyeise —— Chimborazo, Baud, Spruce — SOLECTOTYPE: P! LECTO- 

PARA’ : Mt. Canelos, Ecuador, Spruce 

Stem 2.0-8.0 m. tall. Petiole 0.3-1.5 m. i nigrescent to fuscous or rarely stra- 
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mineous, tuberculate to aculeate; scales uniformly fuscous; scurf usually of conges ted, 

fuscous trichomidia and squamulae; rachis an pie rachises often tuberculate to 

muricate, wi ia and trichomes; costae with a few cretaceous trichomidia 

and flattish, deltoid, fuscous squamulae. Lamina 1.5-3.0 m. long, 2-pinnate-pinnatifi 

chartaceous, apex gradually reduce d long-acuminate; pinnae sessil alked; 

pinnules petiolulate to long-petiolulate, deeply pinnatifid to pinnatisect, base sub- 

cordate to truncate, apex ac oa oe tip ini lobes rotund to acute, 

entire to eee fertile veins forked a sori or sim sterile veins forked | 

receptacle pilos 

SELECTED COLLECTIONS. Costa Rica. — near Zapote, road to Villa Quesada, 

Scamman 7594 (cH). San ee 17 km. N of San Isidro el General, 7 754 (cH); 

km. N 

Santo Domingo de los Colorados, Rancho Brahman, on the road to Esmeraldas, Sparre 

14072 (cH); Toachi, sapoeeg a. se Pilaton & Rio Todchi, road from Aloag to Sto. 

Domingo, Sparre 1848 : Cacaoal, Bell 918 (cH); 5 km. S of Palmar, 

road from oak to pele ye one 835 (GH). 

15b. Trichipteris nigripes (C. Chr.) Barr. var. brunnescens Barr. 

Fics. 48, 49. Map 15. 

runnescens Barr., Rhodora 78(813):4 t. 1 

m. 
Trichipteris ipsa (C. Chr.) Barr. var. b 

f rum alle, Colombia, 1944, 
: Gul 

ica} 2 ° 8 ® ied eS < 

Agua Clara, highway from Buenaventura to 

Killip & Cuatrecasas 38884, ¥! IsOPARATYPES: GH 

Stem 1.5-6.0 tall. Petiole ca. 0.3 m. long, fuscous, oo to cya = 

ponigery a hoe scurf of con ested fuscous to fulvou — ia or squam 

s of — parte chomidia, cretaceous neice wie flattish 5 belles seine 

seg Lamina 1.0-1.3 m. long, 2-pinnate-pinnatifid, chartaceous es coriaceous, apex 

adaaliys reduced and long acuminate: pinnae onasile to stalked; pinnules eects to 

petiolulate, pinnatisect, base truncate to cuneate, apex obtuse to poauinate. tip crenu- 

late; lobes sage to ongeoneis entire to crenulate; fertile veins forked at the sori, sterile 

veins forked or subcostal to supramedial; paraphyses shorter than the 

sporangia, ceseptadle mahi 

var. brunnescens differs from typical plants of 

well-developed spines, sessile pinnules, and tri- 

surface of the leaf axes. Trichipteris nigripes var. 

Trichipteris nigripes v 

the species in having 
chomes on the abaxial 
Fae 

al pinnules from a central ™ 
= hipteris Schiedeana: 40, mi 

aoe ee — wh rite ci se innule, X 4/3 (both Standley 52722, F). Fics. 42 & 43, T. 

1/3; . pinna, 

- i s le, 

central pinna, x 1/3; pe central part of a pinnule., x ee Uk ee 

ae 
al >. var. brunnescens, three 

1/3; 49, var. brun esos, cent part of a pinnule, X 4/3 

ul 

(both Cuatrecasas 16155-C, vs) 
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brunnescens is in general a Pacific coast population from Colombia. A 
few plants of this variety have been collected at higher altitudes and on 
Atlantic slopes in Ecuador. 

SELECTED COLLECTIONS. Colombia. Chocé: Rio Negro, between Quibdé & Tutu- 
Suey , Cuatrecasas & Llano 24215 (cH,us); near Istmina, road to Cértegui, Garcia- 
pesead 11180 (us). Valle: Rio Cajambre, San Isidro, Cuatrecasas 17297 (¥,GH,Us). 
Narifo: Quebrada La Toma, Rio Telembi, between Rio Rio Cuembi 
Barbacoas, Ewan 16860 (us). Putumayo: Rio Sa: Miguel, between Quebrada de 
Sipenae & ebrada de Churruyaco, Cuatrecasas 10953 (us); Uchu upayaco, plain 
between Urcusique & Umbria, banks of the Rio toys Sine Schultes 3299, serge 
(cu,us). Ecuador. Napo: Cerro Antisana , between Mare Napo & Tena, 8 km of 
Tena, Grubb et al. 1657 (cu,ny). Zamora-Chinchi : between Yacuambi & onal 
near confluence of Rio Yacuambi & Rio Zamora, cane ‘16426 (cH). 

16. Trichipteris Kalbreyeri ( Baker ) Tryon 

Fics. 50, 51. Map 16. 

Trichipteris Kalbreyeri ig 1d a Gray Herb. = 45. 1970. Alsophila Kalbreyeri Baker, mary New Ferns 9. 1892, nom. nov. for Alsophila podophylla cs — oe Brit. & For. 19:202. 1881, ar A. podophylla Hook; 
Journ. Bot. 9:33 

Alsophila pana ri ‘Che, Ind. Fil. 44, 1905, n nov. for Alsophila podophylla 2 

appar 
nov. Tryon (1970) published the combination ange Kalbreyeri (C. 

Chr.) Tryon based on Christensen’s nom. nov. and not Baker’s. I have corrected this bibliographic error in accordance with the argument of Neeciscs, 1975. 
pe wes Kalbreyeri (Baker) Domin, Peeridophyta 262. 1929. ophila podophylla Baker, Journ. Bot. Brit. & For, 19:202. 1881, not A. podophylla Hook., Journ. Bot. 9:334. 1857, HoLorypE: ae har binr4 at Colombia, Kalbreyer 

1375, K not seen. ISOTYPE: a exh, GH 

os 3.5-4.0 m 

inequalateral, apex acu ear > at — at the tip; fertile es — at = 

detibeeane Kalbreyeri is ne _Babrou and has ae petiolules and 
acuminate, serrate lobes. Althou ugh difficult to confuse with any other 
species of Trichipteris, T. Kalbreyeri is very close in leaf architecture to 

SELECTED COLLECTIONS. Colombia. Cundinamarca: near Muzo, Stiibel 535 (B,NY). 



nigripes 

T. pau elec: 
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65__wes? Lonerruse 

. Ti 
Maps ae 12, Trichipteris aspera; 13, 14, T. nigripes var. nigripes 

brunnescens; 

15, 

16, T. conver: Ay 7. pure 18, T. Wendlandii; 19, T. oe a 

45 
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Ecuador. Zamora-Santiago: Bomboiza, S of ae Age sta Lappy Sparre 19269 
(cH). Peru. San Martin: Mt. Campana, near Tarapoto, Spruce 4330 (Ny ae 
La Paz: region of San Carlos, Mapiri, Buchtien 289 ten MoO, NY eh); Tipuani, Cérdena 
1283 (us). 

17. Trichipteris Schlimii (Kuhn) Barr. 

Fics. 52, 53. Map 17. 

sn Oya Schlimii (Kuhn) Barr., Rhodora 78(813):5. 1976. 
ophila Schlimii Kuhn, Linnaea 36: 157. 1869. (Mett., sa Sci. Nat. Bot. V 2:263. 

LECTOTYPE (chosen herewith): Nova Grenada, Ocajia, (Norte 
= Lascired S li 223, B not seen. ISOLECTOTYPE: P! ARATYPE: Minas 

Colombia, Lindig 254, s not seen. IsoLECTOPARATYPE: P 
Sache Silent (Kuhn) Teal, Pteridophyta 263. 1929. 

Stem 3.5 m. tall. Petiole more than 0.3 m. long, fulvous, aaa to ore 

rachis, ge 
pinna-rachises, costae and often costules with cretaceous trichomes and flattish to 

i long i 

uu be 
ins forked at the sori, sterile veins presumably. forked Sori medial to subcostal, 
ss nb crea than the sporangia, ome 

landii lack this tomentum. The alliance of T. Schlimii with re pe 
species is based on the long, flexuous paraphyses present in all three. 
Trichipteris Schlimii is a mid-altitude rain forest species of the eastern 
cordillera in Colombia and the Pantepui area of Venezuela. 

OLLECTIONS. Venezuela. Bolivar: Rio Huacawa- -ki, drainage of the Rio 
ak “139 fe S “ye El Dorado, Steyermark & Dunsterville 104380 (cH). 

18. Trichipteris Wendlandii (Kuhn) Tryon 

Fics. 54, 55. Map 18, 

hese ong Siler (Kuhn) Tryon, Contrib. Gray Herb. 200:46. 1970 Alsophila Wendlandii Kuhn, in beg 158. 1869. HoLoTyPE: San Miguel, Costa cia gs dla age 1, fragment ex 
Cyathea Wendlonast (Kuhn) pater Pestphit 263. 1929. 

Stem 3.0-4.0 m. tall. Petiole ca. 0.7 m. lon mg, fuscous, tuberculate to muricate; = uniformly boas scurf of congested trichomidia and squamulae; trichomidia o 
es of i i i 

corm Poo truncate, apex acuminate, tip crenulate; lobes rotund or acute, tip 
crenulate; fertile veins forked at the sori, tage le veins forked. Sori su ubcostal; emt longer than the sporangia, receptacle villo: 

The adequate definition of Trichipteris Wendlandii as a species must 
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await new, complete collections. No complete petioles are available, 

and no leaf apex has been collected. Trichipteris Wendlandii is a species 
found in rain forests in Costa Rica and Panama, where it occurs between 
500 and 1000 meters. Since most of the intensive collecting of tree ferns 
in Central America has been above these altitudes, T. Wendlandii may 
grow at too low an altitude to have been collected often. Pinna-rachises 
with squamulae and long paraphyses separate T. Wendlandii from closely 
allied species (T. nigra and T. Schlimii) and from T. nigripes. 

ELECTED COLLECTIONS. Costa Rica. Alajuela: La Marina, Nisman 73, 75, 77 (cH). 
Puncus Coclé: N of El Valle de Anton, vicinity of La Mesa, Allen 2873 (cu,us). 

19. Trichipteris nigra ( Mart.) Tryon 

Fics. 56, 57. Map 19. 

Trichipteris nigra (Mart.) Tryon, Contrib. Gray Herb. 200:46. 1970. 
Alsophila nigra Mart., Icon. Plant. Crypt. Bras. 71 t. 30 f. 5, 6, t. 47. 1834. HoLo- 

TYPE: flumen Japurd in provincia a Rio Negro dicta, Martius, M not seen. ISOTYPE 
s! fragments ex B and k, ny! 

Alsophila sai Kuhn, Linnaea va ive 1869. HOLOTYPE: Peruviae orientale, Spruce 

seen, ISOTYPEs: GH! P' 
Cyathea rer josora (Kuhn) ees eridophyt 262. 1929. 
Trichipteris lasiosora (Kuhn Contrib. Gray Herb. 200:45. 1970. 
Alsophila tarapotensis ay Fedde Repert. Spec. Nov. 7:291. 1909. HoLoTyPE: 

near Tarapoto, Peru, Spruce 4349 (an 4249), s not seen. 1sOTYPES: GH! P! us! 

ARATYPE: S ocali : 

49, Bn 

Pp. PE: same locality, Spruce 4249 var. videtur, s not seen. ISOPARATYPE: P! 

(Herb. Christ). Since both type collections at p were annotated by Rosenstock in 

ly as cit edde Repert., it that the Paris materials are 

the originals from which Rosenstock described this species. 

Alsophila mapiriensis Rosenst., Fedde Repert. Spec. Nov. 25:57. 1928. HoLoryPE: 

tlos, region of Mapiri, Bolivia, Buchtien 292, s! 

athea mapiriensis (Rosenst.) Domin, Acta Bot. Bohem. 9:1 

Alsophila Killipii_ Maxon, ‘em 32(2):58. 1942 E e 

Smith 2 26944, Fl us! Killip & Smith 26989, us! Killip : Smith 28781, ¥! us! Klug Aff, 

F! us! Williams 2918, F! vs! Lope ms 4848, ¥! us! Krukoff 4937, us! Krukoff 7527 

in part, us! isopARATYPE: Krukoff 4937, F! cu! M o! 

diminutive to 6.0 m. tall. Petiole 0.3-0.6 m. long, fuscous to stramineous, Stem 

tuberculate to aculeate; scales fuscous with a lighter nail or uniformly fulvous; 

midia or minute squamulae; rachis and pinn: st a tochinns 

minent fulvous trichomes; costae and costules with 

ish t 

ins forked ai 
the spor: es acontads villous. 

Trichipteris microdonta is similar to T. nigra in superficial appearance 

and geographical distribution. However, T. nigra lacks the sharp spines 

found on the pinna-rachises of T. microdonta. T richipteris microdonta 

also lacks the pinna-like leaf apex characteristic of T. nigra. Trichip- 
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Fies. 50-59. Fics. 50 & i: 50, central pinnules from a central pinna, 
X 1/3; 51, central part of a pinnule, X 1 (both Sparre 19269, cH). Fics. 52 & 53, T. Schlimii: 52, 

three central pinnules from a central pinna, x 1/3; 53, central part of a pinnt 

. 4 7 i 

51, Trichipteris eri: 50, two 

innules from a cen’ inna. 

pinnule, x 4/3 (both Schultes & Cabrera 12798, cu). Fics. 58 & 59, T. pauciflora: 58, three ce! 
pinnules from a pinna, X 1/3; 59, central part of a pinna, X 4/3 (both Tschudi 169, VEN). 
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Fics. 60-71. Fics. 60-64, Trichipteris frigida: 60, pi m 

x 1/3 (Tryon & Tryon 5914, cu); 61, three central pinnules from a central pinna ical of plants 

from lower altitudes, x 1/3 (Weberbauer 2272, usM); 62, central part of a pinnule, X 4/3 (same 

as 60); 63, a cost: squamule, X 12 (Cuatrecasas 5604, F); 64, a single lobe of a pinnule, X 4/3 

(same as 60) s. 6 , T. pubes 5, ee central pinnae, X 1/3 (Buchtien 5304, cu); 

, central part of innule, x 4/3 (Ferreyr 16678, GH); 67, ab ad: surfaces of 

lobe, X 4/3 (same as 66); 68, stem apex, X 2/3 (Maguire 27729, nx) Fics. 69-71, T. 

egopteroides: 69, three pinnae, X 1/3 (Spruce 4020, 3 70, part : 

pheg cel 
central of a pi 

x 4/3 (Spruce 4028, cx); 71, abaxial and adaxial surfaces of a single lobe, X 4/3 (same as 70). 
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teris nigra is most closely allied to T. Wendlandii and T. Schlimii. It is 
conceivable that T. Wendlandii and T. nigra arose through isolation of 
peripheral populations of a previously continuous species. Variation in 
the serration of the lobes as well as in the coloring of the petiole scales 
and the density of the petiole scurf is typical of T. nigra. It is a species of 
the Amazon Basin, ranging from northern Brazil and Venezuela to Bolivia, 

from 100 to 1000 meters in altitude. It is one of three tree ferns (including 
T. microdonta and T. procera) that are found in the moist lowland forests 
of the Amazon Basin. 

The typification of two synonyms of Trichipteris nigra is complicated 
by the not unexpected confusion of the Spruce collections. Although 
Rosenstock was working with Spruce 4249 and 4349 when he was describ- 
ing Alsophila tarapotensis, it is apparently possible that Spruce 4349 is 
in reality a mislabeled Spruce 4249. According to a letter at US (Lellinger, 
pers. comm. ) Bentham’s list of Spruce’s collections indicates that Spruce 

“Cornidia.” The homonym Alsophila nigra Jenman pertains to 
mere genus. It is Nephelea Imrayana var. Imrayana. 

SELECTED COLLECTIONS. Venezuela. Bolivar: ys oo Brazil, NE of the Serrania 
Piasoi (Pia-shauhy, Pia-Savi), Sievernork 90662 (GH,NY,vEN). Colombia. Caqueta: 
20 km. guaza, Wi 0 
& Juzepcezuk 6129 (us). Vaupés: ve on t Rio — Arbeldez & Cuatrecasas 

O (cH ul 
O: 

Santa Marta, Plowman 2073 (cH). azonas: mouth Rio Paco fo Apoporis, of PoP 
aera & Songs pee (cu,us); vicinity of Leticia, io Amazonas, Schultes, Raffauf, 
& Soejarto 24025, ae 2 (GH). Ecuador. Napo: Rio Napo, Panacocha, ate Storm 
& Strém 7566 (cH). Peru. Amazonas: Quebrada ened valley of Rio Maraién near 
Cascadas de Ma Bee! Wurdack 1927 (cu,us). Loreto: Iquitos, Killip ‘ Smith 26944 
(F,us); Santa Rosa, i ower Rio H re pe below Yurimaguas, Killip & Smith 28781 
(F,us). San Martin: Tingo Maria, Allard 20607 yey SE of Nuevo Progresso, Dtto. 

Rio Taraucca, basin of the Rio Jurua, Krukoff 4937 pe GH,Mo,us ); Mun. Sao Paulo de 
Olivenca, near Esperanga, basin of the Rio Javary, Krukoff 7527 in part (us); Tefé, 
Piers 1299 (us). 

20. Trichipteris pauciflora (Kuhn) Tryon 

Fics. 58, 59. Map 20. 

Cyathea atl 7 ale Bot. bas 4(6):101 . 1846. nom. 
Alsophila pauciflora Presl, Gefissbiindel Stipes der Farm 35. 1847. 2 aes from 

Abh. Bohm. Ges. ote 343. 1848) nom. nud. COLLECTION crTED Columb. 

ld a ot 5 a inn oF i) =k 3 PR, NY! 
cae hypolampra Kuhn, Linnaea 36:158. 1869. alae cians Funck & 

Schlim 1571, 8! Rio Tocarema, Nova Grenada, L indig 243, B 
ye ere Papier ( =— para Pteridophyta 262. 1929. 

ophila nova, terid. Dominica 97 t. 10 f. 13-15, 1929. HOLo- 



A REVISION OF TRICHIPTERIS 39 

TYPE: in vt — Tocarema, Andes of Bogota, alt. 2200 m, Lindig 243, x not 
seen, ISOTY 

.0 m. tall. Petiole to 0.7 m. long, stramineous to fulvous, inermous to 
al igeel (ae fulvous; scurf of fulvous viguoeonn bas small to large squamulae; 
rachis, pinna- haa a and costae with sparse trichomes and spreading, erect, more or 
i erose, fulvous squamulae; costules aes bullate, yA squamulae; veins with 
trichomes and occasionally bullate ivan Lamina 1,0-3.5 m. cor 2-pinnate- 
pinnatifid, papyraceous rigidly coriaceous, apex gradually reduced and acute; 
pinnae sessile; pinnules pats to g Sees pati olulate, none bas — 0 truncate, 
apex attenuate, tip cag to serrate; lobes rotund to a , entire to crenulate; 
fertile veins forke sori, sterile veins forked. Sori ee nedi al, Ss confine 

to the basal portion of she Fibs. paraphyses as long as the sporangia, receptacle hirsute. 

The sori are in many cases limited to the basal third of the segments, 

perhaps explaining the species epithet. Trichipteris pauciflora lacks the 
laciniate squamulae of the related T. frigida and it has trichomes on the 
lamina axes. High altitude specimens of T. pauciflora are extremely 
coriaceous and have revolute segments. The two syntypes of Alsophila 

hypolampra Kuhn represent the two morphological extremes to be found 

in T. pauciflora. Funck & Schlim 1571 is the basal portion of a medial 

pinna from a vigorous specimen with coriaceous leaves, probably found in 

full sun. Lindig 243 is a nearly complete pinna from near the apex of a 

leaf of a more typical plant for the species, probably growing in a shadier 

area than the last. The range of the species includes the Andes of Vene- 

zuela from Aragua to Tachira, and a single collection from the area of 

Bogota, Colombia. It is found in cloud forests and “elfin” forests along 

mountain crests from 750 to 3350 meters. Poeppig collections from Peru 

determined as Cyathea pauciflora Kze. are Cyathea Delgadii Sternberg. 

SELECTED COLLECTIONS. Venezuela. Lara: Distrito Palavecino, S of Terepaima, 20 

fod Delascio d+ Dunsterville 103334 (cu,Ny). Yaracuy: 

N of Salom, Steyermark 106209, epics (cH). 

Os ae 5 of Borburata, Steyermark 95396 (cH). 

mal “H. Pitti i 
E 

ad intersection at Zumbador, 
bout 5 km. dow 0 Queniquea fro: 

Whi & Wi White 197068 ring Cochin Cnidhanensiel Bogota, 2700 m., Lindig 

240 (cH). 

21. Trichipteris frigida (Karst. ) Tryon 

Fics. 60-64. Map 21. 

trib. big Herb. 200:45. 

shale i ipethlogaey Lab. eer 30, 1858 HOLOTYPE: el of Bogota, 

Stem creeping or ee to 4 

an prc nar es scales ~panawap with a ° 

rf of long, : lae 

. 4 tum of contorted, cretaceous trichomidia 

ole, or the tomentum of trichomidia 

m. tall. —* ca. 0.8 m. long, fuscous to atropur- 

ful sede or rarely fulvous fa a 

axes of lamina covered with a dense 

and a few scales similar to those of the peti 
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sparse to absent on the costae and sisoge aap the scales and — deeply 
fimbriate and contorted into a tomentum mina ca. fosaphonsi m. long, 2-pinnate- 
pinn: nnatifid, coriaceous, apex Eo see and acute; pinnae sessile to stalked; 
pinnules sessile to short-petiolulate, pinnatisect to peal “aii deeply divided, 
base truncate, apex ie tip aeons and obtuse; lobes rotund, entire to oy 
crenate, socihute: sae veins forked at the sori, sterile veins forked. Sori inframedial 
to oi paraphyses shorter than the a angia or the same length, beuntale ead 
to hirs 

ee frigida is a species that varies considerably with altitude 
and exposure, but can be distinguished throughout its range by the light- 
colored tomentum of contorted trichomidia (occasionally replaced entirely 
by fimbriate squamulae on the costae and costules). In addition, it lacks 
the trichomes typical of T. pauciflora, its nearest ally. The color of the 
petiole-scale border, the development of the tomentum, the dissection of 

the squamulae, and the coriaceousness and revoluteness of the segments 
are all variable. The size and dissection of the segments is also variable. 
Trichipteris frigida occurs in the Venezuelan Andes, the eastern cordillera 
of Colombia, the Andes of Ecuador, and the Atlantic slopes of the Andes 
in Peru, always at extremely high altitudes (2500-3500 meters). It is 
found occasionally in cloud forests, but more often in shrubby situations, 
“paramillo,” and shrubby paramo. An herbarium name honoring Weber- 
bauer has been applied to less coriaceous, less revolute leaves from lower 
altitudes. No other species of Trichipteris is commonly found in the 
Aramos. 

CTED COLLECTIONS. Venezeula. Tachira: just below Paramo de Tama, near the 
Colombian Venezuelan border, wore oe lebe it ag Dunsterville 98617 (cH). Colombia. 

F. sare arca: Macizo de Bogota, Quebrada de Lert Delicias, Cuatrecasas 5604 (F, 
H); Montse erate above Valle rig Bo Aone g bed 6898 (cH,us). Valle: Cordillera 

Occidental Los Farallones, extremo N, vertiente NW, entre ‘Alb. del Buey y Saha 
le los Ramos, Pelee sa 18032 (¥,us). Ecuador. Azuay: hone Huagrara ancha & 

Loma de Galapa on hs sae 5546 He 7: Pau: Huanuco: Cerros al Sudoeste de 
Monzén, — r 3389 mn: cerros al oeste de Hiinoepletnca entre 
arma y S: yom Weberbaser ‘0872 ve ,USM). 

22. Trichipteris pubescens (Baker) Tryon 

Fics. 65-68. Map 22. 

Trichipteris womge (Baker) Tryon, Contrib. nay Herb. 200:46. 
Alsophila pube soil Baker, Syn. Fil. ed. 1. 449. 1868. LecroTyPE ‘chosen herewith ) : 
Py sig 2, fragment ex K, Ny! IsoOLECTOTYPES: GH! Ny! ‘OPARATYPES: 
svi pened 2190, fragment ex x, et N New snaps emir sicaw ex K, Ny! 

Lechler 2190, fragments ex B 
Alsphila bipinnatifda Baker, Syn. Fil. ed. - 456. ina Hovoryre: British Guiana, 
Appu 2, fragment ex K, ny! IsoTyPE: p! (with Glaziou 12375). 

P cypodium ipa (Baker) Jenm. Foxes Brit. W. Ind. Guiana 281. 1908, not 

Cyathea Ane ee tags er) Domin, Dag eos or te 262. 1929. Cyathea pubens Do eridophyta 2: nov. ond Alsophila pubescens 
Baker, not Cyathan’ a enon Kuhn, pos 36: r164, 

Stem 0.6-4.0 m. tall. Petiole 20-30 cm. long, stramineous to fulvous, inermous; 



A REVISION OF TRICHIPTERIS 53 

scales fulvous with a lighter border; scurf of cretaceous trichomidia and squamulae; 

rachis and pinna-rachises with cretaceous trichomidia, trichomes, and minute fulvous 

squamulae; costae and costules with cretaceous trichomidia and bullate, fulvous 

squamulae; veins and leaf surface with trichomes. Lamina to 1.0 m. long, 1-pinnate- 

pinnatifid, papyraceous to chartaceous, apex gradually reduced and acute to acuminate; 

pinnae adjacent, sessile to petiolulate, base truncate, apex acuminate to attenuate, tip 

entire; lobes rotund, serrulate to entire; fertile veins forked at the sori or simple, sterile 

veins forked or simple. Sori inframedial to subcostal; paraphyses as long as the 

sporangia, receptacle hirsute. 

Trichipteris pubescens is an unusually broad-ranging diminutive species. 

It is the only species in which adventitious buds develop into branches. 

The stems, which are approximately 3 cm. in diameter, are thin in relation 

to their height. This species is most closely related to the little-known 

T. phegopteroides of eastern Peru. It is tentatively possible to associate 

T. pubescens with T. nigripes and similar species on the basis of venation, 

paraphyses and geography. The pubescence of the lamina is highly 

variable within the species. In the area of Puno, Peru, the plants collected 

are densely pubescent. Nearly glabrous plants have been found in the 

northern part of the range and in Bolivia. Hieronymus established a 

variety, named in honor of Spruce, for specimens of Alsophila pubescens 

aker with scant pubescence. However, variation in pubescence is not 

correlated with geography sufficiently to merit the recognition of infra- 

specific taxa. Trichipteris pubescens occurs in the Guayana Highlands 

and the Atlantic slopes of the Andes from Colombia to Bolivia. It is found 

in talus slope forests, cloud forests, and mossy, wet montane, or “elfin 

forests from 1200 to 2500 meters. 

SELECTED COLLECTIONS. Venezuela. Bolivar: Cerro Venamo, SW part, frontier of 

Guyana, Steyermark 92720 (GH,vEN); Chimanta Massif, Toronétepui, Steyermark 

Wurdack 1078, 1242 (GH,NY,US,VEN). Amazonas: Serrania Pari, Rio Para, Cafio Asisa, 

27729 (ny,us). Colombia. Huila: SW i ; ; 

uador. Napo-Pastaza een Baiios & Jivaria de Pintuc, valley of the Rio Pastaza, 

Stiibel 996 (fragment NY, B reto: near La Divisoria, between Tingo Maria & 

Pucallpa, Ferreyra 1071 (cH,usM ). Hi : SW slope of Rio Llulla Pichis watershed, . Huanuco: 

on e a, Dudley 13019, 13026, 13046, 13371, 13413 (cH). 

i i 6 illi i ; Pichis 
Junin: Schunke Hacienda, above San Ramon, Ki ip mith 24871 (¥F,us); 

Trail, Yapas, Killip dr Smith 25554 (us). Cuzco: ‘ordillera Vileabamba, Dudley 10452, 

10455 (GH). Ayachucho: E massif of Cordillera Central, opposite Cordillera Vilca- 

bamba, Dudley 11941 (cH). Puno: valle del Alto Clea ese 1g Pa Juan del Oro, 

F 16678, 16701, 16704 (cH). Bolivia. La Paz: Hacien: imaco, 

agit aa (04 (¥,cH,Mo); Buchtien 5305 (xy,us). Cochabamba: Yungas, 
to Ti i, Buchtien 53 

Bang 563 vi GH,NY); Kuriloma, near San Onofre, Steinbach 9331 (¥,GH,MO,NY,US). 

23. Trichipteris phegopteroides (Hook. ) Tryon 

Fics. 69-71. Map 23. 

i i : 1970. 
Trichipteris phegopteroides (Hook.) Tryon, Contrib. Gray Herb. 200:46. : 

ying jigs an als Hook., Syn. Fil. ed. 1. 32. 1865. HOLOTYPE: Peru, Tarapoto, 

Spruce 4020, x not seen. IsOTYPES:P! us! : 

Cyathea phegopteroides (Hook.) Domin, Pteridophyta 263. 1929. 
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Stem unknown. Petiole 3-6 cm. long, fuscous to atropurpureous, tuberculate to 
muricate; scales fuscous se a fulvous yee — of cretaceous trichomes (absent 
from the petiole base); axes of lamina wit indument of cretaceous trichomes, 
rachis and pinna- ar Nae mates small ie end dee flattish squamulae similar in 
color wy the petiole scales. Lamina ca. 0.5 m. long, 1- -pinnate-pinnatifid, chartaceous, 
apex gradually reduced and acute; pinnae a =snpeate sessile, deeply pinnatifid to 
pinnatisect, base truncate, apex attenuate; lobes rotund a nad entire; fertile veins 
forked at the sori, sterile veins forked. Sori sale generis shorter than the 
sporangia, receptacle pilose 

Trichipteris Sees differs from T. pubescens in having spines 
on the petiole and numerous fuscous scales on the rachis. The two can 
be associated with the group of T. nigripes on the basis of petiole scale 
coloration, paraphyses length, and geography. The type collection and the 
other known collection were both made e by Spruce at about 350 meters on 
the eastern slopes of the Andes in northern Peru. 

LECTED COLLECTIONS. Peru. San Martin: Mt. Guayrapurima, near Tarapoto, 
Spruce 4028 (cu,Ny). Province ri tele Lechler (¥F). 

24. Trichipteris latevagans (Baker) Tryon 

Fics. 72, 73. Map 24. 

valle ies — (Baker) Tryon, Contrib. Gray Herb. 200:45. 1970. 
vagans Baker, Journ. Brit. & For. 19:203. 1881, ex char. HOLOTYPE: open 

Sao 6700’ eter Colombia, Kalbreyer 1327, x not seen. 
Cyathea latevagans (Baker ) Domin, Pteridophyta 262. 1929. 

Stem fasciculate, to 10 cm. tall, often creeping. Petiole 20-35 cm. long, er. 
ous, inermous to tuberculate; Seles fuscous with a fulvous rare va) scurf absent 
pinna-rachises occasionally with flattish or bullate fulvous squamulae, axes o lamina 
rmal bro m. long, 1-pi i 

aati ros truncate or subcordate, apex acuminate, tip crits aie acute, entire 
or s Bie ue Gad ge ee sterile veins forked. ri inframedial to 
paler pPmer athe shorter than the sporangia, ieceabnite swe 

# Trichipteris latevagans is distinguished by its atropurpureous axes and 
long-stalked, deeply pinnatifid pinnae with entire lobes. I have tentatively 
placed this species with the group of T. nigripes, based on venation and 
paraphyses characters. There is some variation in the size of the pinna 
segments. Trichipteris latevagans is interesting because of its endemic 
and atypical distribution. It is found in cloud forests and pastures cleared 
from cloud forest, only in the upper part of the Rio Cauca valley, between 
the Cordillera Central and the Cordillera Occidental, in Colombia (from 
1800 to 2000 meters). Trichipteris in Colombia is represented by species 
with either Pacific coastal or eastern cordilleran distributions. The inter- 
montane valley distribution of T. latevagans is as unusual as its morphol- 
ogy. Baker included a question mark before “latevagans” in his descrip- 
tion of the species, 5 mes because the species was so atypical of the 
Alsophilas known to him 
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93%; oY ssl T. —. 

25, T. Hodgeana; 26, icrodonta; 27, T. Lechleri; 28, T. villosa ns; 30, T. 

phalerata var. phalerata. 

Maps 21-30: 21, gpg antl frigida; 22, T. pubescens; 
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SELECTED COLLECTIONS. Antioquia: Ventanas (Camino a Valdivia), Bro. Daniel 3398 

(us); near Amalfi, Lehmann 35 (cH,Ny,us); 19 km. N of Yaramul, Madison 816 (cH ); 

Tolima? Schmidtchen (us). 

25. Trichipteris Hodgeana (Proctor) Tryon 

Fics. 74, 75. Map 25. 

Trichipteris Hodgeana (Proctor ) kai Contrib. Gray Herb. 200:44. 1970. 

pee Hodgeana Proctor, Rhodora re 1961. HOLOTYPE: Dominica, Pegoua River, 

Hodge & Hodge 3420, cu! 1soTyPE: 

ees 4.5 m. tall. Petiole more than 0.3 m. long, fulvous, barely tuberculate; scales 

and s i Il axe: 

; t 

ace kagiotena ae gra aus raed and “aarti diss oust aes petiolulate, 

deeply pin base oid , apex acuminate; lobes = oe entire to barely 

crenulate; fertile ‘veins usua Ily fo forked at ‘he sori, sterile veins fork ked or si imple. Sori 

medial to supramedial; paraphyses as long as the s pisses pies hirsute. 

In addition to the characters included in the key, Trichipteris Hodge- 

ana is characterized by tuberculate petioles and small pinnules (ca. 6 cm 

long). Based on the petiole scales, scurf, venation, and the length of the 

paraphyses, T. Hodgeana is allied to T. nigripes and associated species. 

However, the species has no close allies in the group. The absence of well- 

developed spines and the development of a tomentum of trichomidia 

distinguish T. Hodgeana from related species. Trichipteris Hodgeana is 

one of the few species in the genus that is endemic to a single island. Its 

habitat is described as moist forests along rivers. 

26. Trichipteris microdonta (Desv.) Tryon 

Fics, 76-78. Map 26. 

Se alas microdonta (Desv.) Tryon, Contrib. Gray Herb. 200:46. 1970. 

Polypodium microdonton Desv., Ges. Naturf. Freunde Berl. Mag. 5:319. 1811. HOLo- 

Type: America australi, Desvaux, P! fred ag’ 

Alsophila microdonta (Desv.) Desv., Mém e. Linn, Ss 6:319, 1827. 

Cyathea microdonta (Desv.) Domin, Perdaphyta 2 

Polypodium aculeatum Raddi, Opusc. Sci. Bologna 3: 988, 1819 and Pl. Bras. 1:27 t- 

25, ex icone. HOLOTYPE: oe of Rio de Janeiro, Raddi, ¥F1 not seen. 

1 

Stem to 6.0 m. tall. Petiole 0.6-1.8 m. long, fulvous to atropurpureous, aculeate 

rarely tuberculate; scales uniformly fuscous to fulvous; scurf absent or of fulvous te 

chomi idia; rachis and pinna-rachises aculeolate, rachis glabrous or with ayy one 

pinna-rachises, costae, and costules with flattish to — cretaceous to fuscous 

squamulae; veins glabrous or with a few trichomidia. Lamina 1,0-2.5 m et = 
ie -pinnatifid, papyraceous, apex gradually reduced, wee to acuminate; = 



A REVISION OF TRICHIPTERIS Si 

short-stalked; a. eae i asia wt Pas pinnatifid to pinnatisect, base truncate, 

apex attenuate, tip se lobes acute, serrate to crenulate; fertile veins 

forked at the sori, palin! veins fare grt medial; paraphyses the same length as the 

sporangia or longer, receptacle villous. 

Trichipteris microdonta is the most widely distributed species in the 

enus. The pinna-rachis spines are distinctive. Trichipteris nigra, though 

superficially similar to T. microdonta, lacks these spines. Similar species 

among the group of T. armata also lack pinna-rachis spines and are 

generally hairy with stiff, multiseriate trichomes. Trichipteris microdonta 

is nearly uniform in leaf architecture and indument throughout its range. 

Specimens from Brazil are substantially the same as specimens from 

Mexico. Widespread uniformity is unusual in Trichipteris, a genus of 

highly variable species. Trichipteris microdonta ranges from the coastal 

regions of Central America and the Greater Antilles along the northern 

and eastern coasts of South America, including the Amazon Basin, as far 

south as Rio de Janeiro. It is found from sea level to 1700 meters in 

swamps and bogs, along riverbanks, and in standing fresh or brackish 

water. The unusual ecology of T. microdonta may be, in part, the reason 

for its peculiar homogeneity, since lowland and coastal forests extend in 

an almost unbroken band from Mexico to Brazil. 

SELECTED COLLECTIONS. Mexico. Veracruz: Chinameca, Orcutt 3194 (mo); Coatza- 

(a branch estuary of Rio Escondido, 

27179 (nx). San Juan del Norte (Greytown wn): C. L. Smith Ht). : 

Herédia: on Virgen, E side of Rio Sarapiqui, Stone 2076 ead imon: Los Dia- 

rubber plant ya Scamman 5889, 7008 (cH). San José: San Isidro 
mantes, A 
del Ge a) Nisman sad (cH). Cartago: San Juan del Norte, Scamman 7590 (cH). 

ence, as di o: Almirante, N of Dos Millas, McDaniel 5134 (mo). Panama: 

i. E of Juan Diaz, Killip 2540 (cH). Canal Zone: 5 mi. NW of Cocoli, Tyson 1618 

ps moy. Cuba. Habana: Isle of Pines, near San Pedro, Britton, Wilson & Selby 14329 

(¥,cH). Pinar del Rio: cee ae Barser ¢ Dinnoch 4849 (F (Ff); S of Vinales, Eiten 

1024 (N Cees: cde 2 (mo). Jamaica: Smith (cx ex K). Dominic 

Republic. Samana: Las a gitee 2683 (cH). Santo Domingo: La Cumbre 

Cordillera C Cosel pales 11497 (¥,cH). Trinidad. Toco — Dicom Britton. 

nd 1774 (F,cH,NY); Fendler 60 (¥F,cH. .MO,NY). French Gi 

ae Mas ve Mais, near Crique Sa Bierhorst FGI105 (cH); 
arbet 

Airport, Bierhorst FG124 (c oh Suri —— a . 

ng, ae 

— Si = de Perija, vicinity of Quebrada Koshida, S. of M —- - —~ a a - 

Tokuku, Meche: ues, Tos vag 99928 (cH). Delta : 

Tamayo pot (ven). Barin km. SW of Santa Barbara, 15 rey ‘NE NE of “vi es 
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MESS 
W\ aang MMs 

Races: 

the lamina, X 1/3; 73, 
74, three central 

pinnules from 

Fics, 76-78, T. microdonta: 76, three ules from a central pinna, X 1/3 (Ekman 11497, 
art of a pinnule, x 4/3; 78, abaxial surf 

Tryon 5162, cu). Fics. 79 & 80, T. Lechleri: 79, two ce 

80, basal i 

ace of a single lobe, x 4/3 (both Tryon & 
ntral pinnules from a centr: i 

of a pinnule, X 4/3 (both Harling, Storm & Strém 10217, cH). 

al pinna, X 1/3; 
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Piedra, Steyermark & Rabe 96257, 96587 (cH). Apure: reserva forestal San Camilo, 

Rio Nulita, N of San Re She Steyermark, Bunting & Blanco 101334, 101806 

(cH). Bolivar: 5 km. le Nuria, E of Miamo, Altiplanacie de Nuria, 

Steyermark 88351 rasa gp Valle: road from Buenaventura road to Rio 

a 

Araripe, Du n iy 

486 (¥F); Flores, Liitzelburg 21328 (Ny). Goids: Mun. Puerto Nacional, Macedo 3918 

( ahia: Sao Bento, Liitzelburg 342 (¥); Iheos, Martius — Rio de Janeiro: 

Burchell 950 (nx); Mana, in restinga, Dusén 1938 (¥,cH,NY 

27. Trichipteris Lechleri ( Mett.) Tryon 

Fics. 79, 80. Map 27. 

pete eit Lechleri (Mett.) Tryon, Contrib. Gray Herb. 200:45. 1970. 

_ see Lechleri ~~ es oh hl, 2:28, 1859, not Cyathea Lechleri em Fil. Lechl. 

. 1859, HOLOTYP: ara, Peru, Lechler (2532), s! (Herb. M 

Alpha Ulei Christ, a ae 44:367. 1905. HOLOTYPE: Cerro de fay Amazonas, 

, Ule reagge P not seen. ISOTYPE: sl 
es 

3 

trib. Herb. i niles 

ophyta 263. 1929. nom. nov. Alsophila Lechleri 

Mett., Fil. Lechl. 2:28. ‘1859, not Cyathea Lechleri Mett., y Lechl. 2:32. 1859. 

Stem to 12 m. tall. Petiole to 2 m. long, atropurpureous, — a te to muricate; 

scales fuscous with a broad, flabellate, fulvous Baayen scurf absent; leaf axes stra- 

mineous to atropurpureous, glab rous or with a peepee — ‘bullate, ee 

squamulae. Lamina 0. 1.5 m. — | ne aoe chartaceous, —_- abru ruptl 

reduced and pinna-like; pinnae stalked; pinnules petio olulate, goin ate to pinnati 

acuminate - attenuate; lobes truncate, tip serrate; 

imple, lobes connivent at the sinuses, sterile veins 

imple (the basal veins of the lobes sometimes dividing and rejoining at the sinuses). 

Sor apically subcostal to basally medial; paraphyses longer than the sporangia, 

receptacle villous. 

Trichipteris Lechleri is best characterized as a species of Brazilian 

affinities with an Andean distribution. In addition to the characters of the 

key, T. Lechleri is best distinguished by the basal veins of the segments 

which are connivent at the sinuses. The species lacks any abaxial indu- 

ment. The pinnules vary from crenate to shallowly pinnatifid and from 

s. Trichipteris Dombeyi is superficially similar, 
papyraceous to coriaceou 

n the costae and petiole scales 
but it has an indument of squamulae o 

with cretaceous borders. Trichipteris Lechleri has been collected in the 

Guayana Highlands and on the eastern slopes of the Andes in Colombia, 

t is rain forests, especially near 

watercourses and lakes, from 450 to 1450 meters. 



60 DAVID S. BARRINGTON 

SELECTED COLLECTIONS. Venezuela. Bolivar: Cerro Venamo, ca. British Guiana, 
Steyermark & Dunsterville 92700 (cH,us,vEN). Colombia. Huila: SW of Alejandria 
at Rio Sauza, Little 8498 (cu,us). Ecuador. Pastaza: Mera, Harling, Storm & Strém 
10217 (cH). Peru. sponte — 2 ie Rio Marafion above Cascadas de Mayasi, 

the a to Tipuani, Buchiion 5298 a Buchtien 5300 (¥,GH); 
Perel 3301 (mo). 

28. Trichipteris villosa ( Willd.) Tryon 

Fics. 81-83. Map 28. 

Trichipteris villosa ( Willd.) Tryon, Contrib. Gray Herb. 200:46. 1970. 
Cyathea ¥<som ie Sy e ed. 4. 5(1):495. 1810. noLoryPeE: tae meridionale, 

wd acas Soe erga ara omen 436, B (Herb. Willd. 
5-2) no ea seen, her ‘0 GH! IsoTY F! p! 

Aleit villosa ( Willd. ) Desv., ore Soc. Linn. Pass . A 1827. 
Chnodphora villosa ( Willd.) L ink, Erkenn. Gew. 3:3 
hee oe ii KI£., Boum. Fil. 250. 1824, phe ae nom. superfl. for Cyathea 

villosa Willd., 
Alsophila Prinboles (KI£.) Kze., Linnaea 23:220. 
— a la Mart., Icon. Crypt. Vasc. Bras. 74, 5 51. 1834, ex icone. HOLOTYPE: 

crescit in sylvis is provinciae S. Pauli, Méstion M not seen 
Alpha vernicosa — Linnaea 36:155. 1869. HOoLoTYPE: Venezuela, Fendler 344, B 

ISOTYPES: Mo! fragment ex k, ny! 
Seta vernicosa (Kaka) Domin, Pronkcliphyta 263. 192 
Trichipteris vernicosa (Kuhn) Tryon, Contrib. Gray Hiesb, 200:46. 1970. 

o 1.5 m. tall. Petiole ca. 0.2-0.5 m. long, staged to aang, —— to 
saleate: me helically — uniformly fulvous to ws with a dia- 
phanous border; scurf absent; pinna-rachises, oe and often costules pont at 
acute — his pian Soneerashae. costae, Soha veins, and leaf surfaces 
villous with scarce to abundant minute, co cp rted trichomidia; costae and costules 
with flattish to bullate, cretaceous qu: . Lamina ca. 1 m innate- 
Pp d, s to coriaceous, apex y and e; pinnae sessile 
to stalked; — ag to short-petiolulate, pinnatisect, base cordate, apex attenuate, 
rt gon fe 

at 
se; lobes truncate to acute, entire to crenulate; fertile veins 

ri or ares simple, sterile veins forked or simple. Sori medial; para- 
plies coninaiad: fallin than the sporangia, receptacle villous 

The minute, contorted trichomes found on the costae, costules and veins 

veins. Tric ipteris villosa is one of a group of species centered in the 
Serra do Mar and Campo Limpo areas of southern Brazil. The petiole 
scales of some collections of T. villosa have narrow, nee ar borders. 
The density of the contorted trichomes varies, apparently with exposure 
to direct sunlight. The veins are occasionally forked at the sori. Trichip- 
teris villosa has a remarkably discontinuous distribution. It has been 
ound in Panama and the Andes of Colombia and Venezuela. It occurs as 
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ae 

ij D : tral pinna, X 1/3 (Maguire & Wurdack 
. 81-91. Fics. 81-83, Trichipteris villosa: 81, cen 4 i ; 

Pion be a 82 of pinnule, x 4/3 (Fendler 344, ox); 83, — piaatieet tn, 8 3 

is Z . 
* * 

. ww : 

(Fendler 47, cu). Fics. 84 & 85, T. atrovirens: 84, part of a m pinm ryon ‘ 

lerata, three central pinnules from a central pinna, x 1/3; 87, var. Lesraaiestye 

central pan of a pinnule, the trichomes omitted above, X 4/3 see! Smith & Brade re 

88, var. Iheringii, three central pinnules from a central pinna, X 1/3; an psmiiegctatecnp cel 

es pinnule, X 4/3 (both Brade 10853, F). Fics. 90 & 91, T. pretest Jc Py P 

from a central pinna, X 1/3; 91, central part of a pinnule, X 4/3 (bot! , F)- 
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a disjunct population in the Gran Sabana area of the Guayana High- 
lands. It occurs in the Bolivian Andes. It is best represented in herbaria 
by collections from the Campo Limpo area of Minas Gerais, Brazil. These 
ee basic populations show minor variations, which are the result of local 
ariation in ecology. The discontinuous distribution of T. villosa may be 
the result of latter-day geographic restriction of the environment favorable 
to its growth. Trichipteris villosa is a species of open areas, savannas, 
shrubby vegetation, and gullies in pastures. It almost always grows in 
full sun, often in poor soil. The species ranges from 780 to 1800 meters in 

altitude 

SELECTED COLLECTIONS. Panama. Chiriqui: trail from San Felix to Cerro Flor, Allen 
1940 (¥,cH,us). Venezuela. Aragua: near Colonia Tovar, Fendler 492 (cH); 
sabanas altas de Guayabitos, Pittier 12136 (Ny,vEN). Distrito Federal: Turmerito, 
Killip 37724 (cu). Monagas: vicinity of La Cuchilla, between Guanaguana & Guacharo, 

(Sierra Perijé) to Villanueva, pa 4531 (Ny). Antioquia: vicinity of ea 
Charetier 14 (us). Santander: Mesa de los Santos, vis e+ Smith 15309 (cH 

i polo, R. S $. Willigms 1290 (cu,us). Brazil. Goias: Chapada 6 
Veade ~ Duarte 10683 (HB); Serra do a 50 ten S ‘of Caiaponia on road to 
Jatai, Irwin & Soderstrom 7375 (Ny). Minas Gerais: near Caxambu, Pabst 4047 (F); 
rae de Cin, hea %& Black 2715 (us). Sao Paulo: Vee Liiderwaldt 900, 22137 

a, Dusén 3437 (cH); Capao Grande, Dusén 9466 (ny). Santa 
sents jet pat ns 5503 (a). 

29. Trichipteris atrovirens (Langsd. & Fisch.) Tryon’ 

Fics. 84, 85. Map 29. 

Trichipteris atrovirens (Langsd. & Fisch.) Tryon, Contrib. Loved Herb. 200:45. 1970. 
—— eis s Langsd. & Fisch., Icon. Filic. 12, t 1810. notoryre: Isla 

thari: 

Plant. Crypt. Bras. t. ow 1834, as the type whe of Cyathea compta M 
placed the name accor : 

Alsophila compta TOE Mart., Icon. Plant. Crypt. Bras. 1:66, t. 1834, ex icone. 
SPECIMENS ITED: Vicinity of Ipanema & "Sorocaba, (Rio de Totes Sao Paulo, 

en. 
fends soi page ‘ Mart.) Tryon, Contrib. Gray Herb. 200:45. 
Alsophila , Enum. Fil. 248. 1824, potoryre: Cham: fags LE ite seen. ISO- 

ES: cura Pl 
Cyathea radens (KIf.) Domin, Pans af 263. sat 
Alsophila Hookeriana Hook., Sp. Fil. 1:39. 1844. notoryre: south Brazil, Sellow, 

fragment ex x, ny! ISOTYPE: aly (Sellow po PARATYPE: Sta. Catarina, Brazil, Lay © 
Collie, x not seen. 

i SSO! 
Cyathea leptocladia (Fée) Domin, Peridophyts 262. 1929, 
— trichophlebia Baker, Ann. Bot. 1891. HOLOTYPE: cas ge Balansa 
306, Herb. de Candolle, P not seen. pido “ee (E of Cordillera iz Villa Rica). 
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Cyathea eh adres — cee a 263. 1929. 
Alsophila uculosa Ros , Hedwigia 46:66. 1906. TYPE COLLECTION: Sao Paulo, 
Cision ®. 1904, orig. we pe oer Moke uote a _ 

Cyathea pore a a (Rosenst.) Domin, Pteridophyta 26 1929 
Alsophila proce eoides Rosen st., Hedwigia 56:356. 1915. HoLoryPE: Sao Paulo, Ribeira, 

Brade 5106, s not seen. ISOTYPE: NY! 
ci al droptrede asian var. fallacina Domin, Mem. Roy. Czech. Soc. 

1929. oTYPE: in Brasilia, Rio Grande do Sul, sath % 

a PR ni Fe seen. sgrtele oe | 

Alsophila fallacina (Domin) in, Mem. Roy. Czech. Soc. Sci. II, 2:85. 1929. 

Cyathea fallacina (Domin) i Acta Bot. Bohem. 9:115. 1930. 

m 1.0-6.0 m. tall. Petiole ca. 0.3 m. long, cap one aie at the base, fulvous 

raatlg aculeate,; scales helically twisted, "duitoenly fulvous or fuscous with a fulvous 

margin; scurf absent or of sca attered trichomidia; axes pray attached at an acute angle; 

pinna- Neha with a few minute, fulvous trichomidia or glabrous; indument of costae 

and costules absent, or of trich homidia, or of ti chain and flattish to bullate squa- 

mulae; costae, costules, and veins sometimes with trichomes. Lamina 1.0-2.0 m. long, 

2-pinnate-pinnatifid, papyraceous to coriaceous, a gradually reduced and acute; 
-peti ulate, crenulate to pinnatifid, base 

ate, a 

truncate, entire or serrate at the tip; fertile veins simple, sterile veins simple. 

medial; paraphyses as long as the sporangia or longer, eet hirsute to villous. 

Simple veins distinguish Trichipteris atrovirens from other Brazilian 

species of Trichipteris. The helically twisted petiole scales and acutely 

attached lamina axes characteristic of T. villosa are occasionally seen in 

T. atrovirens. However, T. villosa has a tomentum of contorted trichomes 

and veins forking at the sori. Trichipteris atrovirens is found along the 

Serra do Mar in the states of Rio de Janiero, Sao Paulo, and Bahia, and 

southward to the states of Parana, Sta. Catarina, and Rio Grande do Sul. 

It also occurs in Paraguay and Argentina. It is the most southern species 

in the genus. Trichipteris atrovirens is a plant of the campo, secondary 

and scrub forests, and taller forests, between 35 and 900 meters in allti- 

tude. “Alsophila microptera Baker” is apparently an herbarium name 

ee by Salomon in his Nom. Gefiisskrypt. 29. 1883, but never validly 

shed. Material of T. atrovirens identified as “A. microptera,” is at 

ay he the erroneous provenance “yon Venezuela.” 

Brazil. bi Blanchet 2286 (¥). Minas Gerais: Juiz de 

Paulo: Santos, Ball (cH); Mas Ft Brade 16052 

MO,NY) io de ods a, ‘Caen 21968 (N x). og 

;CTED COLLECTIONS. 

,NY). Sta. “Catarina Blumenau, Goo den 

pe i 2 a Rio Pardo, Estevao ost does Cie ; Villa ilo hae 
ande 1: 

= say Leite (2 2456 )217 (a,us). 

30. Trichipteris phalerata ( Mart.) Barr. 

a highly variable species without consistently 

The Brazilian Trichipteris with flat, concolor- 

development of petiole scurf, forked veins, and 

ignable to T. phalerata. Similar species 

Trichipteris phalerata is 

useful diagnostic features. 

ous petiole scales, little 

long paraphyses is in general assi 
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include T. dichromatolepis, in which specimens with uniformly fulvous 

petiole scales are occasional. Long, attenuate pinnules with a dusky 
aspect and tendencies toward multiseriate paraphyses and unforked 
fertile veins distinguish T. dichromatolepis. Trichipteris Gardneri, a 

species of the Campo Limpo, has petioles with trichomes and squamulae 

and long, attenuate pinnules with revolute segments. Trichipteris villosa 
has a lamina indument of minute, contorted trichomes, and T. atrovirens 
has simple veins. I have recognized two extreme variants of T. phalerata 
as varieties. Trichipteris phalerata var. Iheringii includes a series of 

and paraphyses about as long as the sporangia. Trichipteris phalerata 
var. phalerata comprises a series of plants from interior, more northern 
areas, with an abaxial indument of trichomes and squamulae, truncate 

pinnules, and paraphyses longer than the sporangia 

e overall range of the species includes the states of Matto Grosso 
and Bahia south to Rio Grande do Sul. The species is found in advanced, 
secondary forest and wet, scrubby campo, especially along creek banks. 
The range of altitude for the species is from 35 to 1300 meters. In some 
specimens the differentiated scale margin is abraded early so that the 
scales appear emarginate as in Sphaeropteris. Exindusiate Sphaeropteris 
from Brazil has short paraphyses and long, flexuous trichomes borne at 
the base of the receptacle. 

30a. Trichipteris phalerata ( Mart.) Barr. var. phalerata 

Fics. 86, 87. Map 30. 

Trichipteris phalerata ( Mart.) Barr., Rhodora 78(813) :5. 1976. 
Cyathea phalerata Mart., De nkschr. Bot. Ges. Regensb. 2:146, t. 2, f. 3. 1822. HoLo- 

TyPE: Brazil, Martius, not seen. isoTyPEs: B! BM! Ny! fragment ex Ny, us! (Martius 
392). 

Alsophila phalerata ( Mart.) Mart., Icon. hog Tend <n 67, t. 30 f. 1, t. 42. oe 
i Mart., Icon. Plant Crypt. Bras. 68, t. 43. 1834. synrypEs: Prov. 

M not seen. Sebastionopols (Paran a), aan M not seen. paki 
seen. ISOSYNT ae M : Bahia 

Cyathea paleolata (Mart. ) Copel, Univ. Cale "Publ ge 17:30. 1932. 
Trichipteris paleolata ( Mart.) Tryon, Contrib. Gray Herb. 200:46. 1970. 
ger nee quevsres: Presl, Epimel. Bot. 28. 1849. HoLoryPE: Bahia, Blanchet 77, PR 

not seen. 1soT M! 
Cuahes Rote haane. (Pres!) Domin, Acta Bot. Bohem. 9:98. 1930. 
pepe Blancheti Trevisan, Atti Ist. Veneto II, 2:165. 1851, nom. nud. coLLECTION 

Blanchet 77, » wi 
Alsophila contracta Fée, Crypt. Vasc. Brés. 1:167, t. 59 f. 2. 1869. syNTyPEs: banger 

fluminensi ne numbers ), Glaziou 2288, pr! (Herb. Cosson); Glaziou 2296, 
(Herb. Cos 

Cyathea sense (Fée) Domin, heirs ah 262. 1929. 
Alsophila carpa Fée, Crypt. V 2162. t.'56 f. 1869. — Corco- 

vado, Brazil (both numbers), Glazi ou 982. p! (Herb. Cosson) fra; t ex Pp, Ny! 
Glaziou 1706, vp! (Herb. Cos = fragmen tex P, Ny! ISOSYNTYPE: Claciow 1706, us! 

Aliophile ludoviciana Fée, Crypt c. Brés. 1:169, t. 60 f. 2. 1869. HoLoryPE: Saint 
Louis, Brazil, Serra do Orgaos, Pkt 1785, P! cee Cosson ). 
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Alsophila scrobiculata Fée, Crypt. Vase. Brés. 1:157, t. 53 f. 1. 1869. synrypes: Brasilia 
fluminensi (all numbers), Glaziou 378, p! (Herb. Cosson) Glaziou 2293, rp! (Herb. 
Cosson) fragme (Hi CS i 94, P ‘osson 
seen. Glaziou 2295, a eons yaaa i Glaziou 2294, al fragment = 4 
ees Ba i -cati Crypt. Vase. 1:165, t. 58 f. 2. 1869. HOLOTYPE 

Ludov zil, poe 2297, pv! ee cae pasta ex P (Herb. Goason) wl 
Atsophtla Peni Christ, in Schwacke Plant. Nov. ee 2:33. 1900. HOLOTYPE 

plateau de Goyaz, Glaziou 22630, Pp not seen. ISOTYPE 
Alsophila paulistana | Rosenst., Hedwigia 46:67. 1906. HoLoryPE: Campinas, Est. Sao 

Paulo, Ulbricht 141, s! 
Cyathea paulistana ; ii ) Domin, pee 263. 1929. 

Stem 0.5-10.0 m. tall. Petiole 0.4-ca. 1.0 m. long; scales uniformly fulvous; scurf 

absent or of occasional, minute, fulvous tichomiia eet of lamina axes consist- 

ing of tric onsen pei idia, and squamulae ca. 2.0 m. long, 2-pinnate- 

pinnatifid; pin talked; pinnules Shore petstute, Secnly pinnatifid . aco 

base truncate, aa acute to atten ; lobes entire to crenulate, acu rotund; 

fertile veins forked at the sori, pone veins forked. Sori sedi zope Ap as Hoy as 

or longer than the sporangia, receptacle hirsute to villou 

TED COLLECTIONS. Brazil. Matto Grosso: H. Smith 10618 (us). Goias: Goiania, 

Brade 15347 (¥,M0,N¥); Planalto, Chapada dos Veadeiros, ca. 20 km. W of Veadeiros, 

Irwin, Grear e i re n ; Sao Tomas 

de Aquinho, Fazenda re a do Dr. Luiz oe n 

Teodoro 912 (cu aulo: Mice Moji-Guagu, Campos das Sete Pine | N of Rio 

Moji-Guagu. 6 "aly ey ty Moji-Mirim, Eiten eC Eiten 2128 (cH); ga Ulbricht 

(us). Rio de Janeiro: Serra dos Orgaos, Corrego cae chal ered 16644 (¥,Mo); 

Tijuca, Smith & Brade Ane HN aieoa Parana: Porto de Cima, Dusén 7021 (cH) 

Santa Sagem Biunen a, Haerchen MO); n. 3 Florandpolis — 

ponies 
Pelotas, Braunet 2 

30b. Trichipteris phalerata ( Mart.) Barr. var. 

eringii (Rosenst.) Barr. 

Fics. 88, 89. Map 31. 

pees ert phalerata (Mart. ) Barr. var. Iheringii (Rosenst.) Barr., Rhodora 78(813):5. 

Alpi — Rosenst., Hedwigia 56:358. 1915, LecToTyPE dd suoepaah ag 

‘a do Alto da Serra, spe aol ldt 1036, s or sP not s 

st cjieapghanabe Brade 5828 not seen; Brade 5829 st i seen; Edwall "972 x 

) nie a 262. 1929 

enst., Bol. Mus. Nac. Rio Janeiro 7:140,t 2 £3, t 

ra do Cava, vicinity of Teresopolis, Rio de 

Cc yathds Theringii ( Rosenst. 

Alsophila area Brade 

4 f. alam Se 2 

aneiro, ‘ea, Brade 9842, 1B not seen. 15 P 

si rar Brade & Rosenst., Bol. Mus. Nac. ‘Rio sa 71301 2E St St 

. SINTSFES: Serra do Cavalo, vicini are ag ere! rien Rio de Janeiro, 
SOSY¥N- 

dienes Partie Brae, A “Inst. Biol. Veg. Rio de Janeiro 1:223, t. 1 f. 1, 1935, 

ex icones. HOLOTY cc heme Brade 10235, HB not seen. a 

rtoana epee Tryon, Contrib. Gray Herb. nee
 yee 1 

Ausphde Pate A Jard. Bot. Rio de Janeir 26,t 1£ 
ard. Bo 

“ce ie —- i neo da nova Capital, Brasilia, yao 08 & renee 4608
 

(HB 7. La he 

Stem 1.0-2.0 m. tall. Petiole 0.4-0.5 m. long; scales fulvous with a slightly lighter 
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border; scurf absent; axes of lamina nearly or quite glabrous. Lamina 0. 6-1.2 m. long, 

senha ane pinnae = pinnules deeply oo ifid to Loree base 
apex acute to attenuate; es entire, acute; fertile veins forked at the sori, 

vonaineas veins forked. Sori miedisls si shinket pis the sporangia, sesh ont 

ilose. 

SELECTED COLLECTIONS. Brazil. Bahia: Blanchet 2286 (F); Sao ipae Liitzelburg 
101 vel: ee Paulo: apie linha aro Paulo-Santos, Handro 2210 (cH); near 

to da Serra, Tryon & T 587 (cH). Rio de Janeiro: Itatiaia, pare 14009 (mo); 

Itatiaia, a Bonito, 3 ee ade 15887 (Mo,Nny). Sta. Catarina: Haerchen 234 (mo). 

31. Trichipteris Gardneri (Hook.) Tryon 

Fics. 90, 91. Map 32. 

Trichipteris Gardneri ( Hook.) Tryon, Contrib. Gray Herb. 200:45. 1970. 
Alsophila Gardneri Hook., Sp. Fil. : gs 1844. LECTOTYPE (ico herewith) : 
bree Brazil, Gardner 5330, k not seen. ISOL: TYPES: BM! fragment ex P, aut CT 
sg CTOPARATYPE: south Brazil, Bellow, not seen. ISOLECTOPARATYPE: fragment ex 

Cyathea Mexiae Copel., Calif. Publ. Bot. 17(2):30, t. 4. 1932. HOLOTYPE: 
Mere he of the Arica College, Mexia 4882, uc 466093-466096 not seen. 
ISOTY: F! cu! » 

Alsophila Mavis (Copel ) C. Chr., Ind. Fil. Suppl. 3:22. 1934. 
Trichipteris Mexiae ( Copel.) Tryon, Contrib. Gray Herb. 200:45. 1970. 

all. Petiole 0.6—-1.0 m. long, stramineous to joer aculeate; scales 
uniformly stramineous to ‘sleoas trichomes long, cretaceous; scu of a few fulvous 
squamulae; all axes of lamina pubescent — long, multice lular, jah trichomes; 
rachis, sea nisichtaes and costae with minute, cretaceous trichomidia; costae and 
ines with long-lanceolate, flattish, falvees squamulae and bullate, cretaceous 
quamulae; i i 

Ss 

pinnatisect, base truncate to sul apex attenuate; lobes rotund, entire, revolute; 
fertile veins forked at the sori, ene ve veins forked. Sori tiedial paraphyses longer than 
the sporangia, villous. 

The petiole is critical to the determination of Trichipteris Gardneri, 
since the foliage appears similar to some of the more densely indumented 
plants of T. phalerata. Trichipteris Gardneri is a species of the Campo 
Limpo of Minas Gerais and surrounding states. It is related to T. phaler- 
ata and perhaps derived from it. Trichipteris Gardneri varies in the degree 
of pubescence and the revoluteness of the lobes. It is known from sec- 
ondary forests and drainage ditches, from 700 to 1000 meters, in the 
— of Matto Grosso, Rio de Janeiro, Sao Paulo, and Minas Gerais, 

Brazil. 

SELECTED COLLECTIONS. Brazil. poe Grosso: Smith 109 (us). Minas Gerais: 
Mscaes Agricultural College, Mexia 4902 (¥,cH,Mo,Ny); Mexia 5175 (¥,GH,MO,NY). 

Paulo: Bananal, Serra da Bocaina, Brade 15180 (m Gant Rio de Janeiro: Mt. 
pore Brade 15043 (¥,Mo,Ny); Nova- -Friburgo, Leite 4231 (Mo). 

32. Trichipteris dichromatolepis (Fée) Tryon 

Fics, 92, 93. Map 33. 

Trichipteris dichromatolepis (Fée) Tryon, Contrib. Gray Herb. 200:45. 1970. 
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Alsophile eis ga Fée, Crypt. Vasc. Brés 1:164, t. 57 f. 2. 1869. HOLOTYPE: 
a do Orgios, Brasil, Glaziou 1786, p! (Herb. Cosson) 

peta pie tere s (Fée) Domin, ——. 262. 1929. 
Alsophila ee Baker, Fl. Bras. 1(2):322. 1870. synrypes: Rio, Orgaos, Tijuca, 

(¢ bers ), poabok: r 114, es, 5673, ay — ~ Glaziou 2155, 
eee 2300, Glaziou 2301, all k not seen. 1sosy: ardner 114, fragment F! 
P! P! Clase 981, . Clasion 2155, 2 Gleiou 2901, © 

Cyathea pa (Baker) Domin, Pteridophyta 262. 1929. 
pile cate rg (Baker) T wie Contrib. Gray Herb. 200:45. 1970. 
Bartinnn a Fée, Crypt. Vasc. Brés. 1:158, t. 54 f. 2. 1869. HoLorype: Brasilia 

flum: ee, "Clase 2301, Pp! (Herb. Cosson 
Cyathed aperta ( Fée) ay oe veoh 262. a 
Shots Ceropteris Fée 57 f. 1 . SYNTYPES: Brasilia 
ne ensi, Glaziou 981, BY, pies pee ee as Couto, porns 3169, p! (Herb. 

Alsop corcovadensis Fée, Crypt. Vasc. Brés. 1:163, t. 56 f. 2. 1869, not Alsophila 
rcovadensis (Raddi) C. Chr., Ind. Fil. 41. 1905. syNTyPEs: Brasilia fluminensi ad 

montem plaie: (both numbers), Glaziou 985, rp! (Herb. Cosson), Glaziou 1710, 

p! (Herb. C 
Alsop Glaziovii Fée, Bsa Vasc. Brés. 1:160, t. 55 f. 2. 1869, not Baker, 

ig Serra do Couto (both numbers), Glaziou 2155, p! (Herb. ans 

Clas 167, P hea oe 
Gojoe Cisne (Fée) Domin,  Preridophyta 262. 1929 

Trichipteris Glaziovii (Fée) Try: cg ae trib. Gray Herb. 200: 45. 1970. 

sophila guimariensis Fée bg are ohne 2: sia t. 103 f. 2. 1872-1873. HOLOTYPE: 

oth asilia flumine nsi, Glaziou 5252. Bi oI (HL erb. C 

athea guimariensis (Fée) Domin, Pade 368. 1929. 

Alpi fee ee ae a 56:356. 1915. Type COLLECTION: Sido Paulo, Rais 

Wac 
Cyateg vvallida (R (Ro: st.) ee. Pteridophyta 263. 1929. 

song si! yoprerdoides Domin, Kew Bull. 1929:218. 1929. HoLoryPE: Minas Gerais, 

Cya sag mesocai me omin, Acta Bot. Bohem. 9:1 0, nom. nov. for Alsophila 

dryopteridoides Ante 1929, not Cyathea se eeldolder Maxon, Toa (as dryop- 

teroides ). 
Alsophila pea (Domin) C. Chr., Ind. Fil. Suppl. 3:22. 1934. 

m. tall. Petiole ca. 0.3-0.4 m. long, stramineous to fuscous, 1 
cs : 

ee fabrous ‘ ‘pisii with a 

0 nute, sates trichomidia; trichomidia occasional ina axes; 

ate uamulae; | a 

oe species epithet refers to co ay cretaceous oe -scale border 

present in most collections of this species. Petiole scales of some specimens 

have darkened borders. In a few cases the scales are uniform in color. 

attenuate pinnules of a dark green color, bullate cretaceous costal 

oward multiseriate paraphyses also charac- 

lepis. Noticeable variability in the dissec- 

tion of the pinnules, esti toward the apex of the leaf, and variation 

in the venation are characteristic of the species. Trichipteris dichromato- 

lepis is found in wet, secondary forests in the coastal ranges of southern 

Brazil, at altitudes from 800 to 2000 meters. 
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SELECTED COLLECTIONS. Brazil. Minas Gerais. Serra do Caparao, Brade 16939 (cH). 

Sao Paulo: Serro do Itatius, Mun. Iguape, whore 8255 (us); vi ne "th, Bade 
ra 

1 
Maromba, Tryon e& T ryon 6662 (cH) 

33. Trichipteris corcovadensis (Raddi) Copel. 

Fics. 94-99, Map 34. 

Trichipteris corcovadensis ( Raddi) Bee Gen. Fil. 97. 1947. 
Polypodium corcovadense Raddi, Sci. Bol. 3:288. 1819. HoLoryPE: Brazil, 

i, FI not seen. ISOTY: P vite ager “apes Corcova 
sophila core ie eaag ( Raddi) Ind. Fil. 4 Als . Chr., 

Cyathea corcovadensis (Raddi) Domin, ensonrg 1929, 
bien Taenitis Roth, Nov. Pl. Spee. pr. Ind. Asan 394. 1821, ex char. HOLO- 

. Mertens, not seen. 

Alsophila excelsa (Presl) Mart., Icon. Plant. iit Bras, 63, t. 29 f. 1, 2 t. 37. 
Chnoéphora excelsa (Pres 1) Mart., Icon. Plant. Crypt. Dee t. 27.1834. Ate com- 

i sa 
— elegans Mart., Icon. Plant. Crypt. Bras. 63, t. 38. 1834, ex icone, not 
Cs hes ae ae , 1838. syNTYPEs: crescit in Prov. S. Pauli et Minarum Gen- 

rtius, not seen. 
Tchipter es he } - Tent. Pterid. 59. 1 aia 
pase hila Miersii Bg . 1844, sYNTYPE o de Janeiro, Organ Mts., 

azil, Gar Li7, & ea a seen. Te (Tijuca), ion, K not seen. ISOSYNTYPES: 
poset 1B Yip ml Miers poe de Jan 

mt ee Miersii (Hook.) Domin, anedlanee 
Trichipteris Miersii (Hook.) Tryon, Contrib. Clay: Fie. 200:46. 1970. 
Alsophila Glaziovii Baker, Fl. Bras. 1(2):592. 1870, not A. Glaziovii Fée, 1869. HOLO- 

Orgios, Brazil, Glaziou 3982, kK not seen. ISOTYPE: B! a 7 

ophila Feeana C. Chr., Ind. Fil. 42. 1905, nom. nov. for Alsophila Cinco Baker, 

yat: na ( Domin, ’Pteridophyta 262. — 
Trichipteris Feeana (Cc. Chr.) opel., Gen. Fil. 97. 1 
goons Sternbergii Domin, Pteridophyta 263. ac nom. cocnorgrr ~~ 

not Cyathea — sige 1838, not Cyathea ris am ore 
De elegantula Dom Bot. Bohem. 9: pose 1930, nom. nov. sa “lsophila 
— Mart., 1834, are ne elegans Hew 

poe ila Damazio Brade, nna - so t. Rio seals 11:23, t. 3 t. 6 f. 11. 1951. 
HOLOTYPE: Se’ e Sacr: 

Neone Hoehneana Brade, rt uiv. yeay so. Rio pee sss aA, t.4t. 6 £. 6. 1951. 
ILOTYPE: Paulo, — ee Estado, Heihes. ISOT ny! 

HOLOTYPE: Serro iy ‘Gps Seng - — — PE: Barret 
Brade 14389, up 

Trichipteris Maint | (Brade) 1 el poms Gray Herb. 200:45. 1970. 

Alsophila Mello. Fails de, Arquiv. Jard. Bot. Rio "ne Th 29, ca SB £4. tome 

seen. 

Stem 0.3-0.6 m. tall. Petiole 0.4-0.8 m. long, stramineous to atropurpureous, tuber- 
culate to stherlet scales uniformly fulvous to fuscous; scurf absent or of fulvous 
trichomidia; axes of lamina glabrous or with cretaceous to fulvous trichomidia; costae 
with cretaceous to fulvous, flattish to bullate squamulae. Lamina 1.3-2.5 m. long, 
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Maps 31-42: 31, Trichipteris phalerata var. Theringii; 32, T. Gardneri; 33, T. dichromat: — 

34, T. corcovadensis; 35, f. a 36, T. borinquena; Sy ‘T. demissa 
var. demissa (dots), T. 

) a m a oe 38, T. nanna; oy 3 nat 

demissa var. thysan olepis (di ond) and T. 

censis; 40, T. pilosissima; 41, ¥. i. oa 42, 7 me 
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acute to long-acuminate; pinnae stalked, apex abruptly reduced and pinna-like, often 
: ie : 

0 oO cu e 

lobes rotund, entire; costae often indistinct, the veins all concurrent to the margin; 

fertile veins simple, sterile veins simple or forked. Sori subcostal to supramedial, often 

in a single medial line; paraphyses longer than the sporangia; receptacle villous. 

SELECTED COLLECTIONS. Brazil. Minas Gerais: Serra do Cipé, km. 131—Palacio— 

1100 m., Duarte 2087 (F,Mo,Ny); Vigosa, road to Sao Miguel, near km. 4, Mexia 4634 

i ade 15 

TT 

Catarina: Joinville, 300 m., Schmalz 51 (Mo); Mun. Ibirima, Ibirima, al 

350 m., Smith ¢& Klein 7580 (us). 

34. Trichipteris praecincta (Kze.) Tryon 

Fics. 100, 101. Map 35. 

Trichipteris praecincta (Kze.) Tryon, Contrib. Gray Herb. 200:46. 1970. 

ophila praecincta Kze., Flora 1839 Beiblatt:53. tecroryPE (chosen herewith) : 

Ilheus, Prov. Bahia, Martius 391, B! ISOLECTOTYPES: mo! ny! LECTOPARATYPE: Lusch- 

nath, not seen. Presumably the original specimen of Martius 391 was at Lz an 

destroyed. 

Cyathea praecincta (Kze.) Domin, Pteridophyta 263. 1929. 

Alsophila submarginalis Domin, Kew Bull. 1929:217. 1929, & Mem. Roy. Czech. Soc. 

Sci. IL, 2:88, t. 9 f. 4-8, t. 17 £. 2. 1929. HoLoTYPE: Martius 391, Herbar. Florae 

Brazil, det. “A. praecincta Kze.” not seen. ISOTYPES: ! mo! nv! 

yathea submarginalis (Domin) Domin, Acta Bot. Bohem. 9:163. 1930. 

Trichipteris submarginalis (Domin
) Tryon, Contrib. Gray Herb. 200:46. 1970. 

Stem unknown. Petiole ca. 35 cm. long, fuscous, muricate; scales fulvous with a 

Fics. 92-101. Fics. 
three pinnules from a central pinna, 

x 1/3; 93, central part of a pinnule, X 4/3 (both Brade 14384, mo). Fics. 94-99, T. corcovadensis: 

94, three central pinnules from a centr pi innatifid form), X 1/3; 95, central part of a 

Smith & Brade 2233, cH); 96, three pinnules of a central 

three central pinnules i 

Duarte 2087, F); 98, basal part of an entire pinnule, X 

1, (Glaziou, cH). Fics. 100 & 101, T. praecincta: 100, two 

1/3; 101, central part of a pinnule, X 4/3 (both Martius 

from a cent pinna 

4/3 (Brade 16445, 

cH); 99, part of an entire pinnule, < 
i 

central pinnules from a central pinna, X 

391, Ny). 
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cre ap border; scurf absent; costae and costules with _ sh to bullate, cretaceous 
to fulvous squamulae; axes se — ina — glabrous. Lamina length unknown, 
© incste-ciewatis fid, papyra’ S, apex u — —— seo ia pinnules petiolulate, 
pinnatifid to deeply binnatifd, role kcudits uneate, apex acuminate to atten- 
uate, tip serrate; lobes rotund to acute, entire; pike veins tated at the sori or simple. 
Sori submarginal; paraphyses much shorter than the sporangia, receptacle puberulous. 

There is not enough material to adequately define Trichipteris praecincta 
as a species. There are no modern collections, and the extant collections 
include only scanty material of petiole scales. This species is the only one 
in the genus with acuminate pinnules and submarginal sori. Because of 
the lack of material, affinities are unclear. I have tentatively placed T. 
praecincta with the Brazilian species group. It is possible, however, that 
yi _praecincta represents a coastal species derived from ancestors resem- 

g T. procera, which is basically Andean in distribution. The known 
collections are all from the coastal part of Bahia. 

‘CTED COLLECTIONS. Brazil. Bahia: Hohenacker (cH). State undetermined: 
Riedel (GH,us). 

35. Trichipteris borinquena (Maxon) Tryon 

Fics. 102, 103. Mar 36. 

poe eriig cin oad Visage! Tryon, Contrib. Sop & Herb. 200:44. 1970. 
cee net mquena Maxon, Am. Fern Jou eee :56. 1925. HoLtoryPE: Luquillo 

nay egg pies ‘ Brauner 7571, « us 1! 
Pheri bonguene (Maxon) Domin, Acta Bot. Ser batly 8:99. 1930. 

c ulvo 
absent; costae and costules with flattish to bullete, pate us squamulae; axes of lamina 
otherwise glabrous. Lamina to ca. 2.0 m. lon od Lpinnate-pinatid 0 or r 2 csc 

natifid, coriaceous, apex gradua ally reduced a long-acuminate; pin ked, 
e in 1-pinnate-pinnatifid plants; pinnules oni pet tiolulate to elielatate: “deeply 

pinna _ ae of 1-pinnate — often pinnatisect and approaching 
2-pinnate), cordate to cuneate, apex acuminate, tip entire; gp Oe ater to 
truncate, arr se serrulate (1 nate ke Scans plants often acute and crenulate); 
wor’ per woe forked at the or ange simple, sterile veins forked or 
simp’ medial; saraslivees hotter than the sporangia, sometimes multiseriate, 
pan arr ilies 

Trichipteris oo lacks both soral squamulae and petiole scurf. 
The lack of petiole scurf and the uniformly pigmented petiole or 
suggest that this highly isolated species of the West Indies is allied 
Brazilian species such as T. phalerata. Trichipteris borinquena varies 
in the dissection of the lamina and the habit of the stem. It is endemic to 
Puerto Rico, where it is found in wet, montane forests from 500 to 1000 
meters. The margin of the petiole scale is poorly differentiated, suggesting 

t this species may be one of the least differentiated in the genus. 

‘0 Rico. Monte Cerrote, near Adjuntas, Britton & Brown 
5441 pia Sierra de dears in monte Jimenes, Sintenis 1754 (F,cH,Ny). 
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102-113. Fics. 102 & 103, Trichipteris inquena: , three central pinnules from a 

vhs pinna, X 1/3; 103, central part o' of a se ee 4/3 Aire pene 6515, cu). Fries. 104— 

109, T. demissa: 104, var. demissa, centr: tral pinnules from a central X 1/3; 105, var. demissa, 

ee 4/3 (both Maguire & Politi 97779, _ GH); av var. thysanolepis, three 

lepis, three lol both Maguire, Wurdack 

central 

Politi 27541, ny). Fires. 112 & 113, T. nanna: 112, two 

(both Tillet, Tillet & Boyan 45119, me 
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36. Trichipteris demissa (Morton) Tryon 

The genus Trichipteris is notable for two species endemic to the 

Guayana Highlands. Trichipteris demissa and the related T. Cyclodium 

differ principally in the architecture of the lamina. Both have nearly to 

entirely glabrous leaves (excluding the petiole scales). Both have obtuse 

ultimate segments and paraphyses about as long as the sporangia. Their 

placement in the genus is uncertain. The two have apparently been 

isolated from the rest of the genus for some time. Variability in T. demissa 

is extreme in leaf dissection. The species includes both 1-pinnate-pinnati- 

fid and 2-pinnate-pinnatifid plants. Trichipteris demissa var. thysanolepis 

is a 1-pinnate-pinnatifid population confined to Cerro de la Neblina. It is 
characterized by long, multicellular trichomes borne on the edges of the 

petiole scales. Geographic isolation of this partially differentiated popula- 
tion emphasizes the importance of the Guayana Highlands topography to 
the evolution in this group. Trichipteris demissa is found on five tepuis 
in the Guayana Highlands. Open slopes, sheltered niches in rock, and 
tepui summit scrub forests constitute its habitat. In altitude T. demissa 
ranges from 1500 to 2100 meters. 

36a. Trichipteris demissa (Morton) Tryon var. demissa 

Fics. 104, 105. Map 37. 

Trichipteris demissa (Morton) Tryon, Contrib. Ae i aes 46. 1970. 
Als os la demissa — a Bot. 28(1) LOTYPE: summit Cerro 

Duida, Amazonas, Venezuela, Tate 402, us 14g85a51 ae ISOTYPE: NY! PARATYPES: same 
locality, Tate 626, vs! Fa 58308, us! 1IsopARATYPE: Tate 6 

ascendant, ca. 0.3 m. long. Petiole 0.3-0.5 m. long, pa a Liege inermou: 
to tberculate; sales uniformly fulvous to fulvous woh hs us border; pate 
absent; s glabrous. Lamina 0.4-0 
igidly 0 

long-acuminate; pinnae stalked; pen petiolulate, crenulate to pinnatisect, base 
cordate or rarely truncate, apex obtuse; _ ee often crenulate; fertile veins 
forked at the sori, sterile veins Pate Ys imple. medial to supramedial; para- 
physes shorter than the sporangia, oo li 

Bolivar: Meseta de Jaua; Cerro Jaua, Cumbre de 
s ae Cental Occidental a Ia Meseta, = ge eg 97989 . cH), Steyermark 
900 (cH,NY). a Para Cafo Asisa, Rio Ventauri, 
an ur Suda: 31126 ae igees Phelps ’ Eh Tee 519 a Cerro Sipapo 

(Parque), SE ridge, Maguire & Politi 27779 (cu,ny,us). 

36b. Trichipteris demissa ( Morton) Tryon var. thysanolepis Barr. 

Fics. 106-109. Map 37. 

Tears demissa (Morton) oe var. rate: aha a esigeinte be oll 1t. 
1 f. 1, 2. 1976. HoLoryPE: Venezuela, Territo o de , summit, ‘o de la 
Neblina, ig _— pasa y 15, “1954 ieee Wurdack é Bunting ‘37291, ny! 

Venezuela, Territorio de Amazonas, Cerro de la Neb- 
tina, Bi io aig ae Wurdack & Maguire 42346, vus!; ae, Wurdack & 
Bunting foovea s! 
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wierd: Petiole 0.2-0.4 m. long, atropurpureous, inermous to sei 

a uniformly fulvous, bearing trichomidia along the edges; Rese — a 

i chomes; scurf of large, fimbriate, ips whe apart rachis and Barus 

a few long trichomes and squamulae. na 0.3-0.6 m. long, 1*pinne ee sna 

rigidly coriaceous, apex gradually r sao Fane long- -acuminate; pinnae adjacent, 

sessile, deeply pinnatifid to pinnatisect, base cordate to truncate, apex attenuate, tip 

crenulate; lobes es to rotund, entire; fertile veins forked at the sori, sterile veins 

forked o cae Sori medial to supramedial; paraphyses as long as the sporangia, 

rece peace hirsute 

37. Trichipteris Cyclodium Tryon 

Fics. 110, 111. Map 37. 

Trichipteris Cyclodium Tryon, Rhodora 74:446. 1972. HOLOTYPE: Cerro Sipapo ( Para- 

ue), Amazonas, Venezuela, 1948, Maguire ’ Politi 27451, ny! 1soryPEs: cu! us! 

erect, 5-15 cm. tall. Petiole ca. 80 cm. long, atropurpureous, barely tuber 

pecs i fuscous with a cretaceous border; scurf of a few minute sacl pcnictie: a; 
: : : w 

crenate, base cuneate, apex acuminate, tip obtuse, entire; costules indistinct, veins all 

concurrent to the margin, fertile and sterile veins erineiiads anastomosing, fertile veins 

undivided i the sori, sterile veins simple. Sori in three to four inframedial to supra- 

medial rows; paraphyses as long as the sporangia, pebvine hirsute. 

Trichipteris Cyclodium is the only 1-pinnate species with entire, blunt- 

tipped pinnae. It resembles T. demissa in indument and texture of the 

leaves. The species is known only from the type collection. 

38. Trichipteris nanna Barr. 

Fics. 112, 113. Map 38. 

Trichipteris nanna a oe shag 3: - i : cb 
6. HOLOTYPE: 

sei River B; Ayanganna, on of « ix about Thompson 

1418 m., 12 | — "1960, Tillet, Tillet & ge 45119, us! 

A tem 1.0 m. tall. Petiole 13 cm. long, atropurpureous, - tuberculate; scales fulvous 

with scales similar to those 
c bsent; rachis 

with eo , and _— cretaceo’ 

ina na 1-pinnate- ours 

reduced and pe nea ee pinnae sessile, pinnatifid, base 

fertile veins forked at the sori or thi 

sterile veins forked or simple. Sori siamese paraphyses as long as the s sporangia, 

receptacle hirsute. 

Trichipteris nanna su 

ursina, It differs from those two species 1 in having reais sori ad 

normally dichotomous veins. Trichi 

derived species, possibly related to T. demissa, 

scales, ultimate segments, lamina indument, and eats The one 

collection is from a mid-elevation crest forest. 
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39. Trichipteris costaricensis (Kuhn) Barr. 

Fics. 114, 115. Map 39. 

Trichipteris costaricensis (Kuhn) Barr., Rhodora 78(813):1. 1976. 
Hemitelia costaricensis Mett., Ann. Sci. Nat. V. 2:265. 1864 m. nud. 
Hemitelia costaricensis Kuhn, Linnaea 36:159. 1869. LECTOTYPE (chosen herewith): 

Costa Rica et Varagua, Warscewicz 36, x! fragment ex B, Ny! fragment ex B, us! 
LECTOPARATYPE: Panama, Sutton-Hayes, fragment ex B, Ny! ISOLECTOPARATYPE: P! 

Cyathea costaricensis (Kuhn) Domin, Acta Bot. Bohem. 9:107. 1930 

Stem 0.5-7.5 m. tall. Petiole ca. 0.5 m. long, fuscous to fulvous, inermous to 
tuberculate; scales fulvous with a cretaceous border; scurf absent or consisting of a 

cret . Lamina ca. 2. 
pinnatisect, papyraceous, apex gradually reduced and acute; pinnae short-stalked; pinnules short-petiolulate, pinnatisect, truncate, apex attenuate, tip crenulate; 

e nul, t ‘ : 
Sori inframedial to medial, subtended by several cretaceous soral squamulae; para- 
physes shorter than the sporangia, receptacle pilose. 

of the trichomidia on the costae and costules is variable. The soral squa- 
mulae closely resemble an indusium, but consist of several closely ap- 
pressed, bullate squamulae extending over the sorus. Trichipteris costari- 
censis is found in arroyos, canyons, and grassy slopes in Mexico. The 
more southerly collections are from stream banks, deep quebradas, and 
cool, moist canyon floors. The species extends as far south as Chiriqui 
Province in Panama. It grows from 400 to 1400 meters in altitude. 

SELECTED CO} ons. Mexico. Nayarit: Rancho Cora, Sierra San Juan, Gentry, Barclay & Arguelles 19480 (cx). Jalisco: Arroyo de la Cordoncillera, a little S of Puert 
i 

a : Salvador. San Salvador: Tonacatepeque, Calderén 212 (GH,NY); vicinity of Tonacate- peque, Standley 19434 (¥,cu,mo,ny). Honduras. Atlantida: vicinity of La Ceiba, ave coi Yuncker, Koepper & Wag 
que, Standley 56189 (cx); hills E of Siguatepeque, Yuncker, Dawson ¢ Youse 6352 (GH,MO,N 

la 
icaragua. Managua, Garnier A-1223, 1414 (cH). Costa Rica. A’ juela: y Cusine: Brenes 15514 (¥,Ny). Panama. Chiriqui: near Remedios, H), 

40. Trichipteris pilosissima (Baker) Barr., comb. nov. 

Fics. 116, 117. Map 40. 
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Alsophila pilosissima Baker, Syn. Fil. ed. 2. 457. 1874. HoLoryrE: Mt. Campana, East 

Peru, Spruce 4322, x 
Cyathea pilosissima (Baker) Domin, Pteridophyta 262. 1929. 

idia and sometimes c’ 

present cretaceous; long, cretaceous to fulvous trichomes present on all axes; pinna- 

rachises, costae, and costules with cretaceous to fulvous, flattish to bullate squamulae. 

Lamina ca. 1.5 m. long, 2-pinnate-pinnatifid, chartaceous, apex gradually reduced and 

long-acuminate to abruptly reduced and somewhat pinna-like; pinnae sessile; pinnules 

sessile to short-petiolulate, pinnatifid to pinnatisect, base truncate, apex obtuse to 

attenuate; lobes rotund, serrate; fertile and sterile veins forked or less com only 

simple. Sori medial to supramedial; paraphyses longer than the sporangia, villous; one 

or two soral squamulae sometimes associated with the sorus. 

Trichipteris pilosissima is a species of uncertain affinity within the 

genus. The variability in development of the scurf and in the venation 

makes certain placement impossible. A possible relation may be to T. 

costaricensis of Central America, which has similar petiole scales and a 

similar association of squamulae with the sorus (although poorly devel- 

oped in T. pilosissima.) Interpretation of this species as allied to T. Gard- 

neri, on the basis of the long, cretaceous trichomes, is not supported by 

any correlation with other characters. Trichipteris pilosissima can be 

confused with Sphaeropteris senilis (KI.) Tryon, which has emarginate 

petiole scales. Species such as T. hirsuta and T. rufa are characterized 

by a lighter aspect to the foliage and the dark marginal setae of the petiole 

scales. Trichipteris pilosissima is a species of Panama and the Pacific 

coast of South America. It is found in rain forests, especially along 

watercourses, from sea level to 800 meters. A few of the collections from 

Peru apparently come from regions with Atlantic drainage. 

ma. Canal Zone: plain of Sperdi, near Puerto Obaldia, 

Darién: summit of knoll above Cana, 

alt. 2500’, Stern et al. 529 (GH,MO,Us). Colombia. Chocé: Acandi, along the Rio 

i in the foothills of the Serrania de Darién 

: : ky riverbank, ca. 150 m. elev., Lellinger 

698 (us); Rio Truando, between La Nueva and La Esperanza, Duke 9906(2). Bolivar: 

i i nds o} el 

Ecuador. Manabi-Esmeraldas: vicinity of Quininde, ude . 

(us). Morona-Santiago: Bomboiza, S of Gualaquiza, Mision Salesiana, 7 

Sparre 19105 (cx). Peru. Tumbes: Ciro Alegria, Canchaya 5169 (cH). 

41. Trichipteris leucolepis ( Mart.) Tryon 

Fics. 118, 119. Map 41. 

rt.) Tryon, Contrib. Gray Herb. 200:45. 1970. — 

Icon. Plant. Crypt. Bras. 70 t. 46. 1834, ex icone. HOLO- 
art. 

: 

: i +b: in Prov. Minarum Generalium, Brazil, Martiu: n. 

ree: 2 Maret & oe Oise 
288. 1819 & Pl. Bras. 1:27 t. 41. 1825, 

i i i, O; . Sci. Bol. 3:288. 

ghar amy lege ong in montibus, Rio de Janeiro, Brazil, Raddi, 

Trichipteris leucolepis (Ma: 

hila leucolepis Mart., 
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gy oe ee Fée, Crypt. Vasc. sii te 170, t. 61 f. 2. 1869. HoLoryPE: Brasilia 

Glaziou 2290, p! (Herb. Cos 

Alsop nigrescens Fée, Crypt. Vasc. Brés. i 170, t. sea 1. 1869. HoLoryPeE: Brasilia 

nsi, Glaziou 2289, p! (Herb. Cosson). ISOTYP 

Alpha aha Fée, Crypt. Vasc. Brés. 1: ta Wy “60 f 1. 1869. HOLOTYPE: circa 

Glaziou 1704, Pl (Herb. page ISOTYPE: P! 

Alsop arc Hook., Sp. Fil. 1:42. 1844. nom. a ins 

ophila fumata Salomon, Nom. Gefiisskrypt. 28. 1883. nom. nud. 

Cyathea erties Domin, Pterido ake i 1929, nom. nov. ie Alsophila leucolepis 

a phir leu ad tak 1863. 

Giehad pate toa Copel., Calif. Publ. Bot. tae t 2. ea a 

Vicosa, aig rriga Reberré, Mex a £868, MICH or UC not ISOTYP. cu! ! 

PARATYPE: same locality, Mexia 4893, MICH or UC ore seen, ISOPARATYPES: F! cul 

ee 

Alsophila albidopaleata (Copel.) C. Chr., Ind. Fil. Suppl. 3:20. 1934. 

Spee albidopaleata ( Copel.) Tryon, Contrib. Gray Herb. 200:44. 1970. 

. 1.0 m. tall. Petiole to 1.0 m. long, fuscous e stramineous, aculea “8 

uate PIR to fulvous or eres ous with a central, fuscous streak; s fe) 

sparse trichomidia or absent; all axes of lamina with t tric richonii costae and pero 

i i S cre 

or simple, sterile veins forked or simple. Sori medial; eerie or 2 ig than 

the sporangia, receptacle Gatcreits ent. 

Trichipteris leucolepis is a Brazilian species characterized by creta- 

ceous petiole scales and serrate pinnule lobes. The costae bear cretaceous, 

bullate squamulae. Morphologically the species is isolated in the genus. 

The combination of short paraphyses and cretaceous petiole scales is 

unique. Trichipteris leucolepis occasionally has petiole scales with an 

indistinct, fulvous streak, but the scales are predominantly cretaceous. 

There is some variation in the serration of the segments as well. Trichip- 

teris leucolepis grows in original forests along the Serra do Mar in south- 

ern Brazil from 40 to 1000 meters in altitude. 

SELECTED COLLECTIONS. Brazil. Espirito Santo: Santo Jatiboca, Lao de Itaguassu, 

Brade pias as 18244 (mo,Ny). S40 Paulo: Morro das Pe dras, I A 

(wy); Serra do Mar, 1000 m., 1908, Wa cket (Mo, pny Rio de Janeiro: Regnell 2154 

(Ny); poo 3583 area Parana: Serra da Prata, Dusén 15331 (cH); Tacarehy, 

Dusén 17115 (¥,GH,MO,NY 

42. Trichipteris mexicana ( Mart.) Tryon 

Fics. 120, 121. Mar 42. 

Trichipteris mexicana (Mart. ) Tryon, Contrib. Gray Herb. 200:44. 1970. 

ai clad mexicana Mart., Icon. Plant. Crypt. Bras. 70 t. 45. 1834. HOLOTYPE: San 

ee 

Fics. hae Fics. 114 & 115, Trichipteris — hree central pinnules from a 

ay art of a pinnule, X 4/3 fea fares 1340, cu). Fics. 116 & 

x 1/3 

le, X 

pinnules from a central pinna, X 1/3; 119, central part of a pinnule, X 4/3 (bo 

— 120 & 121, T. mexicana: 120, three central oat from a central pinna, X 1/3; 121, ae 

of a pinnule, x 4/3 (both von Tiirchkheim 1655, 
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Alsophila Godmani Hook., Syn. Fil. 1:36. 1866. HoLoryPE: Coban, Guatemala, Salvin 
y Tryon at k:and said to be synonymous with T. mexicana. 

Cyathea valdecrenata Domin, Pteridophyta 263. 1929. nom. nov. for Alsophila mexi- 
cana Mart., 1834, not Cyathea mexicana Schlecht. & Cham., 1930. 

Stem to 10 m. tall. Petiole ca. 1.0 m. long, fuscous or more commonly fulvous to 
stramineous, tuberculate to muricate; scales uniformly cretaceous or with a darker 
central streak; scurf of cretaceous trichomidia and fulvous squamulae; trichomes 
present; axes of lamina with similar indument, the scales lacking from the costae, 
costules, and veins; costules and veins sometimes glabrous. Lamina 1.0-2.0 m. long, 
2-pinnate-pinnatifid, chartaceous, apex gradually reduced and acuminate; pinnae 
sessile to stalked; pinnules sessile, pinnatisect, base truncate, apex attenuate, tip 
crenulate; lobes acute, crenulate to pinnatisect; fertile veins forked at the sori or the 
basal veins of a fertile lobe simple, sterile veins forked. Sori inframedial; paraphyses 
longer than the sporangia, receptacle villous. 

SELECTED COLLECTIONS. Mexico. Chiapas: Sierra de Soconusco, from El Triunfo to Finca Liquidambar, Hernandez X. & Sharp X-462 (us); Acacoyagua, Matuda 17435 
(¥). Guatemala. Alta Verapaz: Quebradas Secas, Johnson 956 (¥,cH,NY); Pansama- 

A i GHNY, fragment ex K,Ny,us). Huehuetenango: vicinity of 
mi. N of Barillas, Sierra de los Cuchumatanes, Steyermark 48857 (¥,cH,US). 

84 cos: Barranco etwee 
Rafael Pie de la Cuesta, Standley 86460 (¥,us); between San Rafael at NE portion of Volcan Tacana and Guatemala—Mexico line, Rio Vega, Steyermark 36295 (¥,us). Hon- duras. Comayagua: above El Achote and the plains of Siguatepeque, Yuncker, Dawson & Youse 6015 (F,CH,MO,Ny,us). Morazan: region of Agua Amarilla, above El Zamo- rano, Standley, Molina ¢+ Chacon 5053 (f); above San Juancito, San Juancito Mts., L. O. Williams 17553 (¥,cH,Mo,us). 

The following species, which I refer to as the group of Trichipteris 
armata, are the subject of careful revisionary studies by Riba (1967 and 
1969). Complete treatment of these species, then included in Alsophila, 
should be sought in these works. 

43. Trichipteris Estelae (Riba) Tryon, Contrib. Gray Herb. 200:44. 
1970. Alsophila Estelae Riba, Rhodora 69:67. 1967. Portland and St. 
Thomas Parishes, Jamaica. 

44. Trichipteris nesiotica (Maxon) Tryon, Contrib. Gray Herb. 200:44. 
1970. Alsophila nesiotica Maxon, Contrib. U.S. Nat. Herb. 24:43. 1922. 
Cocos Island, Costa Rica. 

45. Trichipteris trichiata (Maxon) Tryon, Contrib. Gray Herb. 200:44. 
1970. Alsophila trichiata Maxon, Contrib. U.S. Nat. Herb. 24:44. 1922. 



A REVISION OF TRICHIPTERIS 81 

From sea level in Costa Rica, through Panama and northern Venezuela, 

to 100 meters in Ecuador. 
46. Trichipteris Tryonorum (Riba) Tryon, Contrib. Gray Herb. 200:46. 

1970. Alsophila Tryonorum Riba, Rhodora 69:66. 1967. High mountain 
forests of northern Venezuela and the Andes of Colombia and Ecuador, 
from sea level to 2800 meters. 

47. Trichipteris scabriuscula (Maxon) Tryon, Contrib. Gray Herb. 
200:44. 1970. Alsophila scabriuscula Maxon, Proc. Biol. Wash. 23:125. 
1919. Mexico, Guatemala, and Honduras; in the shade of humid tropical 

forests. 
48. Trichipteris armata (Sw.) Tryon, Contrib. Gray Herb. 200:44. 1970. 

Polypodium armatum Sw. Prod. Veg. Ind. Occ. 134. 1788. Alsophila 

Swartziana Mart. Icon. Pl. Crypt. Brasil. 73. 1834. Jamaica and Hispaniola. 

49. Trichipteris strigillosa (Maxon) Tryon, Contrib. Gray Herb. 200: 

44. 1970. Alsophila strigillosa Maxon, Contrib. U.S. Nat. Herb. 24:37. 

1922. Eastern Cuba. 
50. Trichipteris hirsuta (Presl) Tryon, Contrib. Gray Herb. 200:45. 

1970. Cyathea hirsuta Presl, Delic. Prag. 190. 1822. Alsophila hirsuta 

(Presl) Kze. Linnaea 9:98. 1834. Minas Gerais, Rio de Janeiro, and Sao 

Paulo, Brazil. 

51. Trichipteris rufa (Fée) Tryon, Contrib. Gray Herb. 200:46. 1970. 

Alsophila rufa Fée, Crypt. Vasc. Brés. 1:165. 1869. Minas Gerais, Rio de 

Janeiro, and Sao Paulo, Brazil. 

52. Trichipteris conjugata (Hook.) Tryon, Contrib. Gray Herb. 200:45. 

1970. Alsophila conjugata Hook., Syn. Fil. 37. 1866. Damp forests, ravines, 

creeks, and along streams; 650-2800 meters. Colombia to Bolivia. 

53. Trichipteris stipularis (Christ) Tryon, Contrib. Gray Herb. 200:44. 

1970. Alsophila stipularis Christ, Bull. Herb. Boiss. II, 4:958. 1904. Moun- 

tainous regions of Costa Rica and Panama, between 1000 and 2000 meters. 

54. Trichipteris pansamalana (Maxon) Tryon, Contrib. Gray Herb. 

200:44. 1970. Alsophila pansamalana Maxon, Contrib. U.S. Nat. Herb. 

24:40. 1922. Guatemala, 1000-2000 meters. 

55. Trichipteris bicrenata (Liebm.) Tryon, Contrib. Gray Herb. 200: 

44. 1970. Cyathea bicrenata Tiebm, Vid. Selsk. Skr. V, 1:289. 1849. 

Alsophila bicrenata (Liebm.) Fourn. Mex. Pl. Crypt. 134. 1872. In the 

shade of humid tropical forest, 1000-2000 m; Mexico from Veracruz and 

Guerrero south to Chiapas. 

NOMINA INCERTAE SEDIS 

A number of names, although apparently representing species of Trichipteris, are 

based on material inadequate for critical determination and taxonomic decision. 

Alsophila crassa Karst., Flora Columb. 2:187 t. 199. 1869. TYPE COLLECTION: wet, 

ida, 1859, Engel (136), 5! The lamina portions included in 

ichipteri: odern collections that I can 

i i Engel . which lacks petiole material. 

gay toa ageae p ee F = 1. No type was cited in the 
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original publication. Authentic oe probably that which Christ used to sive pac 
the species, is from Rio La bee a ( ie Seed geet ay pap gees p, ny! us! 
The lamina axes of this m ey have a dist of e iamulae. 
Though Pittier 10267 may eho a Trichépteri, we of ee radierial and modern 
collections makes certain agar pppagione 

Alsophila Sodiroi egy nn. Bot. 5:149. 1891, nom. nov. for Alsophila alata nips 
Recensio 19. 1883, not Alsophila alata — Ann. Sci. Nat. V. 18:349. 1873. 
Types: Volcdn Cotncachi and the forests of Los Colorados, (Prov. Pichincha) 
Ecuador, Sodiro, Herb. Sodiro not seen. AUTHENTIC MATERIAL: Sodiro, fragment ex kK, 

e i ris ny! o fragment appears to be a Trichipte 
a Stiibelii Hieron., Hedwigia 45:235, t. 15 £ 1906. HOLOTYPE: int 

s & Jivari Apa Pintic in valle Rio Pastaza, Stiibel oes s! The holotype ae 
icles and leaf apices. I have seen no additional collections comparable to the type. 
A small soral oa ae ula is associated with most of the sori. The indument and lamina 
form are those of Trichipteris. 

The following names may represent species of Trichipteris. I have not seen the 
s and am unable to make inferences from illustrations or text. 

pau chamaedendron Copel., Univ. Calif. Publ. Bot. 17:31 t. 5. 1932. TyPE COLLEC- 
N: Brasil, Mexia 5855a. 

Cyathea furcinervia Domin, aS se Pier &: 117. 1930, nom. ane for Alsophila 
polyphlebia Hoists Kew B 9:218. & Mem. Roy. Czech. Soc. Sci. II. 
2:96 t. Bie i > 10. = 9, se ay er ie ae Baker, 1876. TYPE COLLECTION: 

and. Ilhios. e, Mori 
i eaee he ravsie Fée, Crypt. Vasc. Brés. 1:159. 1869. Type COLLECTION: circa Saint- 

Paul, Brasil, without collector. 
Alsophila sg ae Bull. Boiss. II. 6:185. 1906. type coLLEcTION: valle del R 

ries (Prov. Cartago) Costa Rica, Wercklé 16767. (Described fsa sterile 
al.) 

sophia monosticha Christ, Bull. Soc. Bot. Belg. 33(2):94. 1894, TYPE COLLECTION: 
British — 1889, Goebel. 
vot mucronata Christ, rae oe age Belg. 35:178. 1896. ryPE COLLECTIO 

© ios Pittier 7484. A s n of Pittier 7484 at us is Nephelea poly 
wore (Cc hrist) Tryon according, “ Lellinger (pers. co 

Alsophila ramisora a, Mem. Roy 5 ch. Soc. Sci. II, 2: 7 Pal 10. £. 11, 12. 1929. 
E COLLECTION: Demerar. a, i arker. 

Alsophila iorenglae Mart., Icon. fohaag read Bras. 75, 1834. TYPE COLLECTION: in 
Dominicae & Guadeloupe insulis, Bertero. 

e following names of uncertain identity include nomina nuda and names, regee sd 
ie the horticultural literature, impossible to associate with a type collectio 
Trichipteris Aberti Anon., Hort. Rev. Belg. 1905:275, nom. hort 
Disphenia aculeata Presl, Tent. Pterid. 56. 1836, nom. nud 
Alsophi leat peers =e Fil. 1:49. 1844, nom. nud. 
Als: hila icudinns -, Journ. Bot. Se 2 i 1842, nom. nud. 
Alsophila adspersa Kze., Pty Zeit. fe 
Alsophila alata Fée , Mém. Fam. Fi g.5 ‘(Cenort Flic) 346. 1850-1852, nom. nud. 
Alsophi alutacea ee Bot. Zeit. 1844; 327, nom 
Alsophila amazonica Linden, Cat. 1871, nom. hort. 
Alsophila arbuscula | Presl, Tent. Pterid. 61. 1836, nom. nud. applied to some collections 

of Tric photons dichromatolep is (Fée) Tr 
Alsophila articulata ‘a Moore & Boke. Gard. Mag. Bot. 3: oe ; bee sine nom, hort. 

64. 1 nud. 
18 no zs 

Alsophila crenata Kze., Bot. Zeit. 1844:312, nom. nud. in syn. ahr to some collec- 
ions of T. cor 
— crenata Fée, Crypt. ~~ Brés. 1:175. 1869, nom. nud. applied to some 

i) Copel. 
Tricl richipteris denticulata Presl, Test. P Pterid. 59. 1836, nom. nud. 
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ow 

sophila M Marshalliana L Linden, Gard. ge UL, 15:663. 1894, : nom. hort. 

sophila mollissima Kze., Bot. Zeit. 1844:328, nom. nu 

chile munita — Tent. Pterid. 62. 1836, nom nud. 

sophila nitens J. S ourn. Bot. oe 4: 667. "1842, nom. nud. applied to older 

collections of T. phic (Willd. )T 

Alsophila serrata J. Sm., Journ. Bot. (Hook. ) 1:667. ppm nom. nud. 

Alsophila tomentosa Presl, Tent. Pterid. 62. 1836, nom. 

PEPPEEE: 
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A SYNOPSIS OF CALADIOPSIS (ARACEAE) 

MicHaEL Mapisont 

The tribe Colocasieae Engl. (araceae) in the neotropics comprises 

five genera of terrestrial herbs, with the majority of the species pertaining 

to Xanthosoma Schott (about 50 species) and Caladium Vent. (about 20 

species ). The technical distinctions among these genera are based on the 

structure of the carpellate flowers; these floral differences coincide with 

differences in vegetative morphology, growth habit, and habitat prefer- 

ence, supporting the idea that the genera are phylogenetically natural 

groups (Madison, 1976). 

Although Caladium and Xanthosoma are widespread and common, 

the three smaller genera of the tribe, Chlorospatha Engl., Aphyllarum 

Sp. Moore, and Caladiopsis Engler are rare and known from only a few 

collections. Recently several new collections of Caladiopsis have been 

made and three species brought into cultivation, allowing for a clarifica- 

tion of this previously obscure genus. 

Engler established Caladiopsis in 1905 to accommodate a Lehmann 

collection from southwestern Colombia. The diagnostic generic characters 

were the adnation of the carpellate portion of the spadix to the spathe 

and the presence of a narrow, elongate style, in contrast to the broad 

discoid styles of Xanthosoma and the absence of a style in Caladium. 

Study of the new material indicates that neither of these characters holds 

up throughout the genus; yet Caladiopsis is distinct and readily defined 

by several characters overlooked by Engler. 

The species of Caladiopsis are terrestrial herbs with fleshy, erect 

stems to 60 cm. tall and 2-3 cm. thick; these are similar to the stems of 

some of the ‘arborescent’ Xanthosoma species, €.g., X. daguense Engler. 

The inflorescences of Caladiopsis are terminal and produced sympodially 

in groups of three to six. The slender, flexible penduncles are nearly as 

long as the petioles and only 1-2 mm. thick. The peduncles are too weak 

in themselves to support the spadices, and are held erect by the tightly 

overlapping flanges of the leaf sheath. The narrow spadix is divided into 

approximately equal portions of carpellate, sterile, and staminate flowers. 

The carpellate and sterile flowers are widely spaced, in contrast to the 

densely crowded flowers of Caladium and Xanthosoma. The sterile flow- 

ers are fungiform with a concave disc elevated on a stalk. The pistils 

may have an attenuate style (C. lehmannii Engler, C. dodsonii Bunting) 

or sessile stigma, and the carpellate portion of the spadix may be free 

from the spathe (C. atropurpurea Madison) or adnate to it. 

The most striking feature of Caladiopsis is the presence of a mantle- 

like structure between the ovary and the stigma, possibly homologous to 

the discoid styles of Xanthosoma. In C. castula this mantle is three times 

1The Marie Selby Botanical Gardens, 800 S. Palm Ave., Sarasota, FL 33577 
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1cm 

Fics. 1-7. Inflorescence and flowers of Caladiopsis. (1-3) C. atropurpurea, carpellate flowers: 
1. lateral view; 2. lateral view with stigma and mantle removed; 3. cross section near the base of the 
ovary. (4) C. dodsonii, carpellate flower. (5-7) C. castula: 5. carpellate flowers, apical view; 6 
carpellate flower, lateral view; 7. spathe and peduncle. All drawn from live material. 

the width of the ovary and is broadly spreading (figs. 5, 6); in C. dod- 
sonii and C. atropurpurea the mantle is smaller and appressed to the 
ovary, though it is not adnate and in fresh material can be lifted with a 
forceps. The mantle is composed of a monolayer or two layers of hya- 
line or colored sub-spherical cells. The role of this structure in pollination 
biology remains unknown; ossibly it is functioning as an osmophore. 
Receptive carpellate flowers of Caladiopsis atropurpurea produce a strong 
fruity odor, very similar to that of fruits of Averrhoa carambola L. 

Caladiopsis as here emended includes four species, all native to wet 
forests of the western slopes of the Andes in Colombia and Ecuador. 
The diagnostic features of the genus are the flexible, slender, elongate 
peduncles held erect by the leaf sheaths; the wide spacing of the carpellate 
and sterile flowers on the spadix; the concave-fungiform shape of the 
sterile flowers; and the occurrence of a thin, spreading, mantle-like 
structure borne at the apex of the ovary. 
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KEY TO THE SPECIES 

A. Leaf hastate, pacino a (0) VA ho ects linac tne ea aagsl <S 1. C. dodsonii. 
A. Leaf sagittate, stam lowers, Creams el one ee ener Timo aee rs 
B. Spadix fully free pa ag Spathe isis se scies scien nnines atropurpurea. 
B. Cle portion of the spadix mostly or ae adnate to the pote: Rees * 

C. Lower part of the spathe purple, stigma sessile. ..............-- BG; Bia 
C. Lower part of the spathe green, stigma civated on a short, narrow style. ...... 

4, C. lehmannii. 

1. Caladiopsis dodsonii Bunting 

Caladiopsis dodsonii Bunting, Ann. Missouri Bot. Gard. 50:28. (1963) 

Terrestrial herb, ee leaning against a trunks. The stem fleshy, unbranched, 

2-3 cm. thick, to 60 cm. tall. Petioles 40-50 cm. long, vaginate for 4 to % the length. 

Leaf lamina dull green, te veins furrowed above and prominent below, hastate, the 

central lobe ovate, widest at the middle, 15-25 cm. long, 12-16 c a oad. Peduncle 

25-40 cm. long. Spathe cream, ca. 13 cm. long. Gomellate poven of th e spadix cream, 

adnate to the spathe, 5 cm. lon 7 the pati with narrow cylindric styles equal in length 

to the at Staminate flowers bright orange. 
TYPE: Ecuador, Prov. Pichincha, Saribo Domingo de los Colorados, along Rio Babe 

28 km. S ‘a Santo Domingo, elev. 350 m. Nov. 1961, Dodson & Thueb 1190 (mo!). 

This species has recently been collected in a sterile condition near the 

Reg locality by Madison (s.n., cultivated at SEL) and by Dodson (6755, 

These collections flowered in cultivation in December, 1977. The 

oe striking aspect of the fresh inflorescences is the bright orange color of 

the staminate flowers. The coloring of the spadix is just reversed from 

Caladiopsis atropurpurea in which the carpellate flowers are bright 

orange. 

2. Caladiopsis atropurpurea Madison, sp. nov. 

Hetba terrestris. Caudex erectus, carnosus, 3-4 cm. crassus, ad 50 m. altus, inter- 

dum bulbilliferus. Cataphylla triangularia, 10-15 cm. longa, sa Petiolus 

folii 50-80 cm. longus, 1-3 cm. crassus, teres, erectus oe vagina 40-50 

0 ata longa saiedkindle Lamina glabra, 35-40 cm. ene 18-25 cm. | 

anti 0 cm. longo, 12-18 cm. lato, lobis posticis 15-18 cm. longis, costis 3 cm. 

fonts urpureis; pars staminata cremea, 1.8 cm. lo: 

oe Ea ae plate Los Rios, Rio Palenque Science Center, km km. 56 Sucve Sha: 

Pianta go ers 150-220 m., August, 1975, Dodson 5911 (sEt!). 

ETYMOLOGY: Latin atropurpurea, ‘dark purple,’ referring to the abaxial surface of the 

leaves 

Earlier, I tentatively identified specimens of this as Xanthosoma eggersii 

(Engler) Engler and published an illustration of it under that name 

(Madison, 1976), indicating its aberrant status in the genus Xanthosoma. 

Because no authentic material of X. eggersii is known to exist, interpreta- 

tion of the name must be based on the written description which is un- 

fortunately brief. Having further studied the matter, I now consider that 
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the name Xanthosoma eggersii does not apply to these specimens, which 
instead represent a new species of Caladiopsis. 

Transections of the ovaries of Caladiopsis atropurpurea show a three 
or four locular ovary near the base becoming unilocular near the apex, 
reflecting the situation that the parietal placentae are more deeply intru- 
sive at the base of the ovary where they are axially connate. A similar 
situation was found in flowers of Xanthosoma sagittifolium (L.) Schott 
by Eyde et al. (1967). The normally 3-4 locular ovaries of Xanthosoma 
and unilocular ovaries of Caladium may ieee: be connected by 
intermediate conditions, of which this is one 

3. Caladiopsis castula Madison, sp. nov. 

Herba terrestris. Caudex erectus, carnosus, 2—4 cm. crassus, ad altus, 50 cm 
dum _ bulbilliferus. Cataphylla trian pao 8-11 cm. longa, marcescentia, Petiolan 
folii 35-50 cm. longus, 6-10 mm. crassus, teres, erectus, purpureopunctatus, vagina 

cm. longa instructus. Lamina glabra, 25 Pipe cm. longa, 7-11 cm. lata, sagittata, 
lobo antico 18-20 cm. longo, lobis 1 posticis 12-15 cm. longis, costis 1- Ls Bo m. denudatis, 
supra s e viridis, — viridis venis ae cient es atropurpureis gene 
teres, ie rg debilis, m. crassus, 2 cm. lon Spatha cucullata, 
longa, opurp 1reo cm. longo, lamina cremea circa 5 cm , vix aperienti 
Spadicis pars carpellata ad spatham adnata, 1.7 cm. longa, alba, stigmatibus oe 
formibus; pars sterilis 1 cm. onga, synandriis a . cremeis, margini 
purpureis; pars staminata petite: 2.2 cm. onga. Fructus ig 

r, Prov incha, vicinity of Chiriboga, ontane forest, et m elev 
1200 m. Propagule collected “1975, flowered in cultivation at sEL September, 1977, 
Madison a (sex! ). 
ETYMO ei Latta castula, ‘petticoat,’ referring to the spreading mantle which covers 

the ovary "Bigs 5, 6). 

Development of the mantle in this species is quite extraordinary; it is 
fully three times the diameter of the ovary. The true stigma is a hemi- 
spherical clump of glandular hairs located at the center of the Sintle 

4. Caladiopsis lehmannii Engler 
Caladi. Fe 

uti Engler, Bot. Jahrb. 37:140. (1905) 
Terrestrial leak to 0.5 m. tall. Petiole 35 cm. long, a gone for '/s to 1/3 the oe 

the lamina elegantly sagittate, the preci lobes 7 ong and 1.5-1. 
wide, the central lobe 12-14 cm. long and 4 cm. acta Peduncle about 20 cm. en 
Spathe 10 cm. long, the tube green, the lamina cream. Carpellate portion of the spadix 
3-5 cm. long, adnate to the spa athe. Ovaries subglobose, dsr d to a narrow style 
meee a capitate stigma. Staminate portion of the spadix 3.5 cm. long, 5 mm. thick. 

: Colombia, thick rain forest west of a aa elev. 1500-1800 m., Lehmann 
5315 ( (3? non vidi; isotype x, vidi; photo, set! ). 

ITIONAL COLLECTION: ete Prov. Carchi, vicinity of Maldonado, wet mon- tane Seater’ elev. 1600 m., April, 1977, Madison 3988 (SEL, us). 

LITERATURE CITED 

ENGLER, A. en Pees ape -~ lage 37: 
Eyne, R. H., Agrees ERWIN. ape: A survey of floral anatomy in 

Araceae. i. 
ADISON, M. 1976. Luctatio plied 7 Caladium and Xanthosoma. Phytologia 35: 

103-107, 




