THE PIPERACEAE OF COSTA RICA

By WILILIAM TRELEABE

—

INTRODUCTION

As a result of the first explorationg in Costa Rica by the Swiss
botanists Henry Pittier and Adolf Tonduz, Monsieur Casimir De
Candolle * in 1891 listed for that country 5 species and 2 varieties of
the segregable genus Pothomorphe, and 1 species of the genus which
I have segregated 2 as Sarcorhachis, in addition to 74 differentiated
forms of Piper and 45 of Peperomia. Of the Pipers, 33 were de-
scribed as new; and of the Peperomias, 15. A later enumeration.
of further collections by the same botanists, reduces the Pothomorphes
to 3, but (if one may assume names listed in the first enumerations
to have been held as valid except when definitely noted as synonyms,
for the lists are not formally comparable) increases the differen-
tiated Pipers to 135, of which 57 were considered new; and the dif-
ferentiated Peperomias to 79, of which 24 were described as new.
By far the larger part of these forms were endemic, so far as
available material showed, and with South American affinities.

Since the collections by Pittier and Tonduz, made a generation ago,
little has been brought to light except for a few interesting species
collected by William R. Maxon, of the United States National
Herbarium, until the recent exploration by Paul C. Standley. The
privilege of examining his collections has led to the following mono-

! Bull, Soc. Bot. Belg. 30: 197-285. 1891, preceded by a partial enumeration in
volume 29, part 2, of the same Bulletin, 1890,

* Contr. U. 8. Nat. Herb. 26: 16. 1927.

* Anal. Inst, Fis.-Geogr. Costa Rica 9:153-180. 1897. This and the list of 1891
were reprinted in the Primitiae Florae Costaricensis of Durand and Pittier,
and reference is made commonly to the latter. Unfortunately the second con-
tribution is ascribed to volume 8 of the Anales; but it actually appeared in
volume 9, and, according to Monsleur Pittlier, the editor, was published omn
November 28, 1897—three years earlier than the date of the Belgian Primitiae
reprint, which is commonly referred to. The very differently repaged and recom-
posed reprints commonly seen measure 14X21 em., but direct “ separata ” of the
original constitute a veritable édition de luze, the type-bed (measuring 1723
cm.) on paper 30X41 em., and with the unchanged pagination here cited.
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graph of all of the Costa Rican Piperaceae, which, as I now see
them, number 2 species of Pothomorphe, 2 of Sarcorhachis, 290 of
Piper, and 140 of Peperomia—in the last two genera the novelties
reaching, respectively, 159 and 71, apart from minor forms and
earlier characterized varieties here given specific rank.

It is of interest to note that when Monsieur De Candolle mono-
graphed the Piperaceae for the Prodromus * in 1869 only a few spe-
cies from Costa Rica had been seen (15 numbers of Peperomia and
T of Piper, collected by Hoffmann) ; but in 1872 he published® the
results of an examination of a somewhat larger number (14 of
Peperomia and 21 of Piper), collected by Oersted.

The individual collections—including the foregoing—on which the
present summation is based, number about 800 specimens of Peper
omia and 1,300 of Piper, made by some 30 botanists, none of whom
has preserved representatives of more than 20 Peperomias or 3C
Pipers, except for Pittier and Tonduz (205 Peperomias, 523 Pipers).
and Standley, Rojas Torres, and Valerio (461 Peperomias, 61¢
Pipers). Attention should be called to the fact that labels and ref
erences are somewhat interchanged in different herbaria as between
Pittier and Tonduz, so that their numbers are preferably to be as.
cribed to them jointly rather than individually.

As a matter of convenience, locality data for Mr. Standley’s very
numerous collections are cited in greatly abbreviated form, except
in the case of type specimens; a full list of the Costa Rican locali-
ties in which he collected, with altitudes, date, and geographic data,
has already been published.®

Notwithstanding the large number of collections that have been
made, the localities that they came from constitute but a small frac-
tion of the area of Costa Rica, from which equally large and sig-
nificant collections remain for the future, since in large part the
species appear to be closely localized.

Apparently conditions are especially favorable for the differentia-
tion of the Piperaceae in Costa Rica, which reaches from the
Caribbean Sea to the Pacific Ocean, rising into a chain of volcanic
peaks separating the two main drainage systems, between which a
high central valley or meseta lies—the divide merging into that of
Panama at the one end and melting away into the comparative low-
lands of Nicaragua at the other. This configuration affords a great
range 1n precipitation, sunshine and evaporation, and temperature,
for parts of the lower Pacific slope are arid, while almost daily rain

‘DC. Prodr. 16': 235%-471. 1869.

*Linnaea 37 :833-390, “ 1872-1878,” actually of July, 1872.

°In a paper by Edwin B. Bartram, Costa Rican Mosses Collected by Paul C.
Standley in 1924-1926. (Contr. U. 8. Nat. Herb. 26: H1-114. 1928.)
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and mist characterize the higher voleanic mountains; and the cen-
tral meseta is comparable with the great Reventazén Valley, which
falls from it on the rainy Caribbean slope.

In his publications on the Costa Rican Piperaceae, Monsieur De
Candolle draws attention to the extreme richness of this country in
species. The following comparative tabulation of the Piperaceae that
I have recognized in several countries of comparable area not only
brings this fact out but shows some very striking contrasts in the
generic representation and differentiation of the family in these coun-
tries—differentiation of forms being far greater on the continent,
where Pipers predominate, than on the islands, where Peperomias
predominate.
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Squore : :
miles : | :
Costa Rica. . _._______._ 23,000 | 4| 2 0 2,.29: 0 0| 140 { 434
Panama.__________.___. 32,400 { 4| 2| 01 1| 92; 0| 0| 44| 139
Cuba_ . oo, 44 200 | 4| 2 0 0} 28: 2 0 61 93
Higpaniola___________. 20600 6| 2 *| O, 28. 1| 1| 58| 92
For all West Indies=__ _|__._.___. 71 2 1 1 66 i 3 1 70 | 153

s As monographed in 1903 by Monsieur De Candolle,

KEY TO GENERA

Stlgmas 2 to 5 (mostly 3 or 4).
Splkes axillary or terminal; plantg suffruticose,
Spikes several on a common penduncle.
1. POTHOMORPHE (p. 117).
Spike solitary in the leaf axil, or terminal.
2. BARCORHACHIS (p. 118).
Spikes opposite the leaves, solitary; plants woody. 3. FPIPER (p. 119),

Stigma 1, more or less penicillate; plantg herbaceous.
4. PEPEROMIA (p. 185).

1. POTHOMORPHE Miq.

Leaves dlstinetly peltate. oo 1. P. peltata.
Leaves cordate, not peltate__ ... ___.2. P. umbellata,

1. Pothomorphe peltata (L.) Miq. Comm. Phyt, 37. 1840.

Piper peltatum L. 8p. PlL. 30. 1753. (Spelled * pelatum.”)

Peperomiag peltaia Dietr. Syn. Pl. 1: 142, 1881,

Lepianthes peltatum Raf. Sylv. Tellur. 85. 1838,

Heckeria peltata Kunth, Linngea 13: 565. 1839.

Piper ottonis Auct., as to Costa Rlica.

TYPB LOCALITY : “America ecalidiore.”

RANGE: From Cuba through the West Indies, and on the mainiand from
porthern South America to Mexico. -
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Costra Rrica: La Colombiana Farm, Sfendicy 36718, 36724. Hacienda de
Guiicimo, Untted Fruit Co. 11. Zent and Guicimo, Tonduz 14648. Boca de
Zhorquin, Tonduz 8546, Boruca, Tonduz 3596, 4487, 4782. Matina, Pittier
0723. Tuis, Tonduz 11522, 11523. Tsuritkub, Tonduz 8658. Punta Mala,
Tonduz 6808. Puerte Viejo and Sarapiqui River, Biolley 7440, Tsaki, Tonduz
9529. Shirores, Tonduz 9269. Rio Zhorqufn, * Yurquin,” Tonduz 8546, Naranjo,
QOersted 884a. Limén, Stevens 848, 894. El Arenal, Guanacaste, Standley &
Valeric 45184. Rio Corozal, Tonduz 997%.

2. Pothomorphe umbellata (I..) Miq. Comm. Phyt, 36. 1840,

Piper umbellatum L. Sp. Pl 30. 1753.

Peperomia umbellata Kunth, Syn. Pl. Aequin. 1: 124, 1822

Lepianthes umbellatum Raf. Sylv. Tellur. 83. 1838.

Heckeria umbellata Kunth, Linnaea 13: 569, 1839,

Piper dombeyanum Auct., as to Costa Rica.

Piper subpeliatum sidaefolium Auct., as to Costa Rica.

Piper umbellatum glabrum Auct., as to Costa Rica.

TYPE LocaLITY: Hispaniola.

RANGE: Through the West Indies; and on the continent from Peru and
Brazil to Mexico.

CosTa Rica: Trejos, Tonduz 12865. Turrialba, Ocrsied 906; Tonduz 8344,
La Palma, Tonduz 12608. Carrillo Road, Tonduz 2527. Punta Mala, Tonduz
6808. Tuis, Tonduz 8167, 115622, 11523. Cartagoe, Cooper 341, distributed as J. D,
Smith 5920. San José, Tonduz 693, 1377, 5023, Peralta, Stevens 330, 342, 446
Experiencia Farm, Stevens 546b, La Colombiana Farm, Siandiey 36713. Las
Pavas, Standley 36094, Tilarén, Stendley & Valerio 44218. San Pedro de
Montes de Oca to Curridabat, Standley 32776. San Sebastiin, Standley 49351
Without locality., Kuntze 1874,

2. SARCORHACHIS Trel

Spikes axillary__ o _ e 1. S. naranjoana.

Spikes terminal_ . _ o 2. S. anomala.

1. Sarcorhachis naranjoana (C. DC.) Trel. Contr. U, S, Nat. Herb. 28: 17.
1927,

Piper naranjoanum C. DC, Linnaea 37: 363. 1872.

TYPE LoCcALITY : Naranjo, Costa Rica (Oersted 878, the type).

Raxnam: Costa Rica ; occurring also in Darien, Panama.

Costa Rica: Rio Hondo, plains of Santa Clara, Cook & Doyle 616. Hsacienda.
de Zent, Tonduz 14646. Juan Viiias, Tonduz 1871. B! Muifieco, Siandley &
Valerio 308967, with leaves 10-14X15 em, Quebrada Serena, Tilaréin, Standley
& Valerio 46172

2. Sarcorhachis anocmala Trel,, sp. hov.

A scandent soft shrub, differing from 8. naranjoana in it terminal spike (thus
resembling the Brazilian Sarcorhachis obtusa (Miq.) Trel.),” ¢X70 mm., on a
thickened peduncle 15 mm. long, the depressed berries lenticularly elongated
with the rachis.

Type in the J. 8. National Herbarium, no. 1,229,452, coliected at La Hondura,
Province of San José, Costa Riea, altitude 1,300 to 1,700 meters, March 24, 1924,
by Paul C. Standley (no. 37909).

RaNGE: Central mountains of Costa Riea.

"Artanthe obtysa Miq. Syst. Pip. 416. 1844.
Piper fluminenge C. DC. in DC. Prodr. 16 *: 308, 1869.
! Piper convallariodorum C, DC. Bull, Herb. Boliss, II I: 356. 1901,
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3. PIPER L.

KEY TO SPECIES

1. Leaves palmately nerved-_ oo tnm——— 2.
Leaves pinnately or multiple nerved oo 16.

2. Leaves gibbous or very inequilateral at base. e __ -3.
Leaves not gibbous, nearly equilateral ____ ___ . _____ o o _ 4,

3. Glabrous; leaves scarcely 4 by 13 e _________ 2. P. pertractatum.
Puberulent ; leaves becoming twice as wide___.________ 3. P. magnifolium,

4, Leaves elongate, not cordate e 5.
Leaves usually about half as broad as long— oo oo (&

B GlADTrOUS . o o ———————————————— e — e 6.
Obscurely papillate__ oo .. 8. P. compactum.
Puberulent or velvetY o oo . 5. P. san-marcosanum.

6. Leaves lance-oblong, 3 by 13 ey e _______ 1. P. virillanum.
Leaves subelliptic, twice as wide o oo oo 13.

7. Petioles not winged, with the leaves truly cordate._______ . ___ 8.
Lower petloles often winged, then with cordate blades___.._____________ 13.

8. Glabrous when mMature. oo o e 8
Obscurely papillate. e = 6. P, compactum.

At least locally puberulent or velvety oo 12,
Locally subvillous_ o oo e 7. P, tilaranum,

9. Leaves scarcely 6 by 12 emo o 10.
Leaves becoming 13 to 18 em. long_______ i 11.
Leaves becoming distinetly larger e~ 13.

10. Nerves glandular-granulay .o oo 8. P. adenophlebium.
Nerves not glandular-granuiar___ e 4. P. tenuipes.
11. Leaves minutely pale-dotted beneath____ . . 9, P. xanthoneurum.
Leaves neither dotted nor granular_____ .. 10. P. venulosum.

12. Leaves scarcely 7 by S8 em_ . __ e 13.
Leaves becoming 10 to 13 cm. long__ o _ 11. P. recuperatum,

13. Glabrous when mature. . e 14,
At least locally velvety or hirtellous___ _ @ e 15.
14. Leaves searcely 8 by 6 e . 13. P. dissimulans.
Leaves becoming much larger; stigmas on a disk._14. P. smilacifolium.,

15. Leavesscarcely Tby 1lemo oo oo oo L 12. P. nicoyanum.
Leaves becoming 16 by 18 em . vcee e 15. P. san-joseanum.

16. Midrib subequally branched nearly throughout._ . . __._ 17.
Without strong ascending branches wpward. oo ~-30.

17. Leaif-base appreclably acute or else equilateral . _ e oo 18.
Leaf-base appreciably obtuse or very inequilateral e oo __ 2.

18. Leaves scarcely 7 em. wide. ____ e 19.
Leaves becoming fully 10 cm. wideo o oo 22.
19. Spikes short (25 mm.) and pointed________________ 34. P. candelarianum,
Spikes elongate o ———————————————— e 20.
20. Leaves 3 or 5 nerved from near the base______._ 29. P. guanacastense.
ILeaves not triple-nerved o 21,
21. Fruit deeply sulecate_ oo 30. P, acominatissimum.
Fruit not deeply sulcate o o o 27. P. arleianum.

22. Leaf-base nearly or quite equilateral __._ __ o o __ 23.
Leaf-base distinctly inequilaters) .. .. o __ 28.
23. Leaves glabrous above_ o e 24.

Leaves pubescent on upper side___ ______ e 27.
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24. Leaves glabrous beneath; nerves not impressed_ .- oo 25,
Leaves ciliate, or the many nerves puberulent or impressed. . ____ 27.

25, Leaves up to 5 by 10 e o 28. P. cyanophyllum.
Leaves becoming distinetly larger_ oo 26.

20. Leaves 8to 10 em, wldeo oo . 24, P, asymmetricum.
Leaves becoming one-half wider __ oo £5. P. borucanum.

27. Leaves subovate; nerves not impressed_____________ 26. P. prismaticum.
Leaves subelliptic; nerves impressed oo oo 1. P. sublineatum.

28. Leaves scarcely 12 em, long, thin and green__16. P, tuberculatum minus.
Leaves distinetly larger, firm_ e 29.
29, Leaves lance-oblong, acute-based____.__________ 20. P. longepetiolatum.
Leaves broadly oblong__ . __ o 19. P, pseudobumbratum.
leaves lance-ovate . e e 18, P. obumbratifolium.
Leaves elliptic-ovate________ ___ . 17. P. corozalanum,

30. Leaf-base appreciably acute_ oo e————— 31.
Leaf-base appreciably obtuse, or cordate at least on one side. o ____. 63.

81. Petiole characteristically winged ; stigmas borne on a style.___________ 119.
Petiole not winged, or else the stigmas sessile. . . _______________ 32.

32. Leaves glabrous above, between the nerves___ o o._ 33.
Leaves granular or scabrous or pubescent on both sides___ .. . _._____ 213.

33. Leaves glabrous beneath . o e . 34.
Leaves puberulent or pubescent beneath, at least along the nerves.._ __54.

34. Leaves about half as broad as lONg e oo oo e e 35,
- Leaves more elongate___ __ .. 44).
3D, Spikes short and thick (3 by 2bmm.) . 85. P. gracilipedunculum,
Spikes longer and more slender. .. oo ——— e e 36.
30. Leaves calious-inrolled at base_ . ____________ 204, P. catacryptum.
Leaves not bicalloused at base_ oo 317.
37. Leaves barely 4 by @ om. e ————— 38.
Leaves 4 to 5 by 12 em., lance-ovate___._. 207. P. elliptico-lanceolatum.
Leaves about 86 by 14 e e e 39.
Leaves T to ® by 15 em., elliptic-ovate_ oo ___._ T7. P. caeruleifolium.
Leaves distinetly larger ____ . e 22. P. brenesii,
38, Leaves ellptic oo e 210. P. leptoneuron.
Leaves rhombic-ovate . . e 218. P. pahlense,
39. Spikes thick, with sterile tip___ o 97. P. decurrens.
spikes slender____ _____ o e 896, P. surubresanum,
4). Leaves blcalloused at base_ .- oo 203. P. urophyllum.
Lowest leaves sometimes truncate-cordate . .. e e _ 110.
Leaves neither calloused nor cordate__ o _______ 41.

41. Leaves lance-elliptic.______ . e 42
Leaves elliptie-suboblong . . . 47,
Leaves lanceolate__ o H3.
42. Ieaves scarcely 12 em. 1ODg o m e e 43.
Leaves about 106 em. long_ o 44.

43. Spikes 30 to 40 mm. long_____ o 205, P. tractifolium.
Spikes more elongate o e 44,
44. Spikes flliform ________ e 45,
Spikes 8 mm. thicko oo o o o ___ 218, P, coarctatum.

45. T'wigs scarcely suleate________________________ 206. P. concinnifolium.
Twigs strongly sulcate in drying___________ . ____217. P. carnosicaule.

46. Spilkes 50 to 70 mm. longe oo __ 168. P. arundinetorum.
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Spikes about 100 em. 10D oo e 219. P. tuisanum.
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Spikes thick, with slender tip— oo 59. P. impube.
Spikes slenderer or longer__ . e 48,
Plants scandent o oo oo e ————— 211. P. xanthostachyum.
Plants not scandent . oo oo e ———— 49,
Spikes filifornr . r————— 50.
Spikes 3 mm, thick. __ _ _ e em 5.
Nerves from the lower thivd_________ ___________._ 215. P. heptaneurum,
Nerves frcm the lower half . __._ . __________ . ____._. 212. P. stenocladum.
Legf-base slightly inequilateral _. . _______ _________ 208. P. diquisanum,
Leaf-base essentially equiliateral oo e b2.
Lower nerves approximate.... . _____ 214. P, costaricense.
Nerves not congested below___ o —————— b63.
Spikes filiforma .. _ . _______ L ____ 209, P. tenuispicum.
Spikes 3 mm, thick . 213. P. stenocladophorum.
I1eaves about half as broad as long oo e H9.
Leaves more elongate_ oo e bE.
Petioles winged: stigmas borne on a style. . _ 119.
Petioles not winged, or else stigmas sessile____________ .. ___.__._.__b6.
Spikes filiform. - e e e e 57.
Spikes 3 mm, thiek o o __ 176. P. esquivelanum,
Ieaves upto 8 by 6 em __________________________ 175. P. oppressum.
Ieaves nearly 10 by 20 eme e e e _174, P, epigynium.
Petioles winged; stigmas born on a style. . o o . ___ 119.
Petioles not winged, or else stigmas sessile . o o oo ___ 59,
Leaves linear-oblong, 2 by 8 M oo 224. P. linearifolium.
Leaves lance-oblong, twice as long_ . 80.
Leaves lanceolate or subelliptic, still largec o _ 62,
Lower peticles winged ; glandular-granular. ... ___ 177. P. machadoanumn,
Petioles not winged - oo oo 81.
Plant scandent - 199, P. silvivagum.
Plant not scandent __ . _____________ e as 176. P. nodosum.
Nerves puberulent beneath__________________________ 185. P. disparipes.
Nerves hispid or silky beneath_____ ______ __ __ . ____ 180. P. coactoris.
Pubescence subvillows_ . ___________________ 181. P. villistipulum.
Leaves distinctly peltate, large_ e ———— 4.
Leaves not peltate— oo 05,
Leaves regularly ovate, glabrous_ . _______ 104, P. pelta,phyllum.,
Leaves subcordate-ovate, glabrous_._______________ 105, P, veraguense,
Leaves cordate-truncate, subpentagonal, pubescent_108. P. copeyanum.
Leaves cordate or auricled, large; petiole long_ . e 66.
Leaves shallow or subtruncate-cordate ; petiole moderately long ox thick_960.
Leaves short-petioled, if cordate..———— e 113.
Auricles acute; stigmas borne on a style. .. o= 107. P. sagittifolium.
Auricles or basal lobes not AUt oo 87.
Petiole rather thick and winged, or basal lobes unequal .. ____. . ____ g8.
Petiole slender; basal lobes subequal.. o . o _ .90,
Sinus lateral, or one lobe large or auricleldike _ . oo 89,
Sinus basal, the lobes searcely auricle-like if unequal oo oo 82.
Petiole equilong on both sides.. o T0.
Petiole observably lopger on one side___ 5.
Leaves subpandurately elliptico oo = 108. P. glabrifolium,
Leaves subpandurately oblong. oo 120. P. cenocladum.
Leaves elliptic. o 109. P. pseudo-glabrifolium,

Leaves (with basal auricle) subobovate______________________________ T1.
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71. Petiole shorter than the auricle____________ ________. 121, P. signatum.
Petiole about equaling the auricle______ P e —————— 12.
Petiole longer than the auricle— 3.

72. Leaves not bullulate: plant subhirsnte..______.___ 122. P. clliatifolium.
Leaves bullulate; plant velvety_______ N 123. P. bullulaefolium,

73. Nerves puberulent beneath. .. ________ ________________. 124. P. tinctum.
Pubescence subvillous_ . _ o —m———————— 74.

74. Auricle as broad as long_________ _______ . _________. 125. P. biseriatum.
Auyricle fwice as long as broad_ o ___ 126. P. dasypogon,

70, Spikes 5 to 6 mm. thick..___ e ———— 76.
Spikes long and slendero ..o e —————— 17.

70. Petiole fleshy-warty ; leaves ovate, puberulent.____ 127. P. magnilimbum.
Petiole not fleshy-warty; leaves villous_____.__.______ 128. P. fimbriulatum.

T77. Pubescence villousS. oo e 78.
Puberulent or short-pubescent.. o e ——————— 80,

78. Leaves bullulate, villows______________________________ 135. P. silvicola.
Leaves not bullulate o oo e 9.

79. Tomentulose-subvillous_ o e _ 131. P. exiguispicum.
Itssentially glabrous_______ e e 130. P. pseudo-fimbriulatum.

80. Peduncle nearly 10 cm. longeocoeee e o _____ 132. P. perlongipes.
Peduncle much shorter oo e 81.

81. Leaves somewhat pubescent on both sides-.133. P. auritum amplifolium.
Leaves glabrous beneath— . ____ __ ________.___ ~. __-.134. P. auritifolium.

82, Leaves subpandurately obovateo oo e 83.
Leaves broadly ovate_____ o e e ———————— 84.

83. Nerves hirtellous beneath; twigs crisp-velvety_.____ 1289, P. pentagonum.
Nerves obscurely puberulento oo ____ 110. P. pacacanum.

84. Leaves scarcely longer than broad____. ____ . ________ 111. P. subfuscum.
Leaves more elongate_ oo oo __ e 89.

85. Not fleshy-Warty - e e et e 86.
Nodes and petioles fleshy-warty - eee oo e 89.

86. Basal lobes unequala oo o e —————— 87.
Basal lobes nearly equal_______ _ o e—m 88,

87. Leaves broadest at base____ . _____ ____. . ___..--112. P, celbense.
Leaves somewhat narrowed below._ . ___._. 113. P. neurostachyum.

88. Nerves puberulent beneath__________ _____________ 114, P. escuadranum.
Pubeacence crisp-velvety_ ___ o . ____ e 115. P. irrasum.
Pubescence crisp-villovws oo _ o _____ 117. P. aserrianum.

89. Petiole shorter than the lobes oo ____. 118. P. cineinnatum.
Petiole longer than the lobes___.___ . _ _____ _______. 116. P. palmanum.
Petlole subequal to the lobes_ .. ______ . ___ 119. P. clavuliger.

90. Nervesa deeply impressed. o e __78. P. corrugatum.
Nerves scarcely impressed.. _ _____ . _ ___ . ___________ ___________ 01.

04. Petiole winged to the enQ. o o e __ 79. P. gibbosum.
Petiole usually unwinged____________ e 02,

92. Sinus U-shaped___ __ __ ____ o 03.
Sinus eontracted ahove the base; nerves yellow___________ 81. P. omega.

93. Drying thin and green_____ . ____ 04.
Drying firm and bluish_______ . 110.

94. Glabrous — o e Do.
Nerves somewhat puberulent beneath..._ _ . _________ 80. P. panlownifolium.

05. Blade not crossing the petiole_ . ________________ 82. P, carrilloanum.

Margin connate across the petiole_ . . _______ ______ 8§3. P. vallicolum.
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Petiole stout, winged ; leaves large - e 7.

Petiole 8lendera o oo m e ————————— 102.
Leaf-base obliquely rounded; petiole warty_ oo __ 136. P. mirabile.
Leaf-base narrowly cordate_ - _ o mm———————— 98.
Leaf-base subtruncate-cordate. .. e 99.
Leaves elliptiCe oo = 137. P. evasum.
Leaves ovate . o o e 138. P. longevillosum.
Leaves dark-granular_____ __ e m———— 139. P, pittieri.
Leaves not glandular-roughened. oo 100.
Nerves appressed-pubescent heneath______ o __ 101.
Villous-hirsute o o oo e eeem 141, P. riparense.
Nodes and petiole fleshy-warty_ o __ 140. P, trimetrale,
Not fleshy-warty oo eee e 142. P. euryphylium.
Petioles charaeteristically winged oo o ae 103.
Only the longest petioles, if any, winged above the base___ . _ . _ . ______ 108.
Spikes elongate o imme— e ——mm——— 104.
Spikes short and thick, with sterile tip— 119.
Leaves suboblong .. o e 93. P. melanocladum.
Ieaves lanceolate . __ oo e 72, P. aereum.
Leaves broadly ovate- e 105.
Leaves round-ovate, equilateral o e 106.
Stigmas on at least a short style e 119.
Stigmas subsessile- - e 73. P. deflexispicum.
Plant scandent; leaves 10 em. wide___ . - 84. P. aragonense,
Plant bushy .o o e ————— e 107.
Leaves 10 ecm. wideo oo oo eee 85. P, perpuberulum,
Leaves becoming 15 by 15 em._ . ___ 88. P. cercidiphyllum.
T.eaves broadly ovateo oo e — e .--109.
Leaves obliquely lanceolateo o oo 112,
Leaves drying thin and green_ o o oee o T4. P. escasuense,
Leaves drying firm and bluish_____ . mam 110.
Upper leaves narrow and aeute-based. . 7H., P. tacamahaca.
Leaves all ovate_ o oo 76. P. subvariabile.
Leaves cbliguely and broadly elliptic_ . ____ e 111.
Nerves puberulent beneath__ . ___ ___ o ___ 89, P. cyphophyllum,
Nerves crisp-pubescent beneath . _______ 62. P. sinuatifolium,
Petiole glabrouSe - e amm 90. P. falcigerum.
Petiole puberulent . oo __ 21. P. sublaevifolium.
Leaves oblanceolate, very obliquely aurieled. e 114,
Leaves lance-oblong, deeply cordulate__ . _______ 227. P. disparispicum.
Leaves lanceolate, obliquely cordulate_____ . ____ 149, P. subaspericaule.
Leaves lanceovate, ovate, or subobovate, obliguely subcordulate______115.
Leaves nNot a8 aboOVe o e 118,
Petiole glabrate; nerves puberulent. .. _._ _________ 144, P. auriculiferum.
Petiole appressed-pubescent.. . —— _____________... 143, P. otophorum.
Glabrous; leaves faleately pointed oo _____ 148. P. celatipetiolum.
Nerves pubernlent beneath..___ ___________________ 147. P. disparifoliuim,
Crisp-hairy beneath; twigs and upper side villous._.___. 148. P. insolens.
Generally villous_ oo o __ e 116.
Leaves SCADIOUS .. o e 145, P. blauritum,
Leaves scarcely scabrous, small ____ _________ e 117.
Pubescence stiff bepeath_ oo o 161. P. polytrichum,

Pubescence soft . _ . __ oo 180. P. rhodostachyunm,
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118. Petiole mostly winged; stigmas on a stylec o _ 119
Stigmas sessile, even though petiole winged___ _ oo oo __ 158

119. Leaves less than twice as long as broad, or elliptical if slightly longer_120
Leaves about twice as long as broad o oo e 133.
Leaves more elongate . o .o 143
120. Peduncle flliform; villous throughout_.__ . ____(________._ 121.
Peduncle not filiform and villous___ . oo 122,

121. Leaves short-acuminate ; spikes with hairy tip.--——_ 31. P. urostachyum,
Leaves narrowly caudate - e 32. P. arcte-acuminatum,

122, Leaves (mature) glabrous above between the nerves______. . ______. 123.
Leaves pubescent on both sldes______ - 131.
123. Leaves glabrous beneath_____ . e 124.
Nerves, at least, pubescent beneath___ __ .. 126.

124, Leaves glandular-granulat. o e ——————— 125.
Leaves scarcely granular . ___._ 48, P, submultiplinerve,
125. Upper leaves elliptic and acute-based_. .- _____ 43. P. pachystylum.
Leaves all equilaterally ovate. oo e e __ 47. P. labeculatum.

126. Spikes thick and short (10 by 20 mm. ) oo oo 127,
Spikes slender or elongate._ . e am 1285.

127. Leaves ovateo o oo e 39. P. cuspidispiecum,
Leaves elliptiCa e oo e 38. P. pubinerve,

128. Petiole winged throughout . .. @ e 129,
Petiole winged only below the middle . _________ 49, P. nudifolium.
Petiole winged only near the base; leaves bullulate__33. P. irazuanum.
129. Leaf-base appreciably acuteo— o ___ 45. P. annulatum,
Leaf-base obtuse or subcordulate_.. oo e 130.

130. Leaves scarcely 6 by 12 em o _____ 53. P. altevaginans,
Leaves becoming 7 by 16 em . _________ 55. P. opervsum,
Leaves becoming 9by 18em-________ . __ 57. P. zhorquinense.

131. Petiole 5 mm. long_ e 41, P. dryadum.
Petiole and spikes elongateo oo e 132.
132. Leaves strongly bullulate-rugose_______ . _—_ 33. P. irazuanum.
Leaves not bullulate - ___ - oo 42. P. rufescens,
133. Leaves (mature) glabrous above between the nerves_____ . ____ ______ 134.
Leaves pubescent on both sides______________________ 40. P. viridispicum.

134. Leaves glabrous beneath.. . ___ . _ 135.
Nerves, at least, pubescenf beneath; splkes elongate oo 137.
13H, Spikes short and thick . ____ e 136.
Spikes elongatee oo . 48. P. pseudopropingquum,

136. Flowering internodes short___ . ____ .. 36. P. curtispicum.
Flowering internodes elongate____ . . e ________ 37. P, ripicola.
137. Petioles and twigs glabrate e ———— 138,
Petfioles (and twigs below them) somewhat hoairyooo . __. 139.

138. Nerves ¢obseurely puberulent__ . _ . _________ 87. P. orosianum.,
Nerves velvety-subhirtellous____ o e 44, P. viridifolinm.
Nerves hirtellons-subhirsute____ __ oo 66. P. brevistylum.

139. Leaves obligue, subfalecately pointed_ ..o e 140,
Leaves nearly equilateral, or else short-acuminate. oo oo 141,
140. Pubescence appressed-silky - ___ .. 58. P. subsericeum.,
Iubescence upceurved-sabvillows___________________________ 54. P. pexum.
141. Nerves subappressed-pubescent_________ ____ o 142,
" Nerves subvillous-hirsute_________________________ 73. P. deflexispicum.
142. Nerves subcrisp-hirtellous_ oo 28 P. detonsum.

Nerves appressed-pubescent o __ o ._. 52. P. jubatum.
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Leaves more than one-third as broad as long . _.__.144,

Leaves relatively nmarrower. e 149.
Leaves glabrous. . e ———— 145,
Nerves, at least, puberulent or pubescent beneath. _. . _____________ 147.
Leaves obligquely subcordulate oo 69. P. coilostachyum.

Leaves scarcely cordulate_ . _ o146,
Leaves green_ oo eem e ——-46. P. pseudopropinquum.

Leaves bronzing; style obsolete .o 72. P. aereum.
Leaves not cordulate, scarcely 18 em. long_ o 137.
Leaves cordulate at the narrowed base oo 148.
Bracts not calearate . o oomo 50. P. chirripoense.
Bracts calcarately thickened o _______ 51. P. calearatum.
Leaf-base not truncate oo 150.
Leaf-base obliquely truncate-cordulate; subvillows___________________ 155.
Petioles and twigs glabrousS oo e - 151,
Petioles, and usnally twigs below them, pubescent (e _ 152,
Spikes thick and short (10 by 20 mm.) .. _____ 35. P. artanthopse.
Spikes slenderer and longer___ . _ o e 68. P. arcessitum.
Leaves at least minutely glandular-granular.____ . _______ 153.
Leaves not glandular-geanular . oo~ 154,
Nerves puberulent beneath_. . ______ - 6l. P, tarrazuense.
Nerves crisp-pubescent beneath_______.____ .. __ __ 62. P. subzhorquinense.
Petiole subpuberulent o oo oo 85. P. calvirameum.
Petiole hirsute_____________ e 64, . sinugaudens.
Petiole subvillous_ ... e _ 60. P. figlinum.
Crisp-villoOBS - - o e e 63. P. ripense,
Leaves glabrous above oo 71. P, pallidifolium.
Leaves mostly hairy on both sldes. o o .. 70. P. tonduzii.
Mature leaves glabrous sbove between the nerves .o 157.
Leaves rough or pubescent on both sides_._.___ . oo _213.
Planis spreading or repent or seandent o ema 168,
Plants not repent or secandent oo e 169.
Leaves glabrous or quickly glabrescent beneath. .. oo oo . 159.
Nerves, at least, pubescent beneath. .o 166.
Twigs glabrous et — e ——————————— 160,
Twigs somewhat pubescent; leaves elongate oo __165,
Leaves about half as broad as long_ .o e e - 161.
Leaves more elongate___ . o ——————— 162,
Leaves gscarcely 6 ey, wide. oo ___ 170. P. bryogetum,
Leaves nearly twice as wide. . . _____ 185. P. concepcelonis,
Midrib distinctly nearer one side . __.__ 200. P. reptabundum.
Midrib subecentral o 163.
Jeaves about 3 by 11 Moo __ 194, P. dotanum.
Leaves § to 6 em., wide oo e e 164,
Nerving of leaves pinnate— .. ___ o ___ 186. P. arundinetorum.
Nerving multiple oo 169. P. pseudo-aduncum.
Leaves scant 4 by 11 emo e 198. P, carpinteranum.
Teaves B by 16 em oo 201. P. flaviramenm.
Nerves subvelvety beneath____ . o __ 168. P. pendens.
Nerves puberulent beneath_ .. _______________ 84. P. aragonense.
Nerves appressed-pubescent beneath. .. oo _________ o __ 167,
Many leaves acute-based.. e __ 199. P. silvivagum.
Leaves scarcely acute-based._ . s 168.
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1688, Leaves Dot FPULO0SE oo e 190. P. subdivaricatum.
Leaves becoming subrugose__ __ oo .- 192. P, zonulatispicum,
169. Leaves glabrous or quickly glabrescent beneath_ . _______________ 170,
Nerves, at least, puberulent or pubescent beneath__________________ 187.
170. L.eaves about half as broad as long, 7 to 10 em. wide_______________ 171,
l.eaves more elongate, or much smaller____________________________ 176.
171. Leaves about 7 em. wide_____ . - 172.
Leaves about 10 em. wildeo oo oo e 178.
172, Leaves ovate-elliptico . 77. P. caeruleifolium,
Leaves subquadrate o . e 244, P. subquadratum.
173. Nerves from the lower third ____________________ 163. P. scleromyelum.
Nerves from the lower half______ e 174.
171. Leaf-base equilateralo— . ___________ o 175.
Leaf-base inequilateral-.._ . __.________ __ o ___ 154. P. anisophyllum.
175. All except 2 nerves basala. e oo e 87. P. dumetorum.
Eight nerves from above the base_ . . ____ ___ 88. P, zentanum.
170. Leaves scant 4 by 15 emo e 177.
JL.eaves becoming S5 to 7T or Q9 em, wide___ e 180,
177. Leaf-base inequilateral; twigs slender, granuwlar____________________ 178
Leaf-base equilateral . 179.
178. Petiole 10 mm. long_____________________________ 197. P. verruculosum.
Petliole scarcely one-half as long__.___ _________ 196. P. verruculigerum.
179. Upper leaves acute-based - oo 37.
Leaves all rounded at base___ e 171. P. matinanum.
180, Leaves scant 16 cm. long e e 181.
Leaves becoming 16 to 20 cm. long_ e 184,
181. Leaves falcately pointed_ . e 182,
leaves not falcate. . oo e e ——————— 183.
182, NervesSs O PairsS e e 98. P. micranthera.
Nerves 4 pairs, impressed_________________ o o al.. 23. P. seductum.
183. dpikes filiform ______ e _. ~172. P. cabagranum,
Spikes 3 by 10 mm- . _________ e __ 99. P. opacibracteum.
184, Leaves obscurely unguiculate at base._.________ 100. P. unguiculiferum.
Leaves not unguiculate oo e m 185,
185. Leaves lance-oblong._ __ 186.
Leaves lanceolate. o _______. 102. P. terrabanum.
Leaves eiliptic-oblanceolate______________________ 103. P. longistipunlum.
186. Leaves cordulate_ _ o eeeee o _____ 101. P. xiroresanum.
Leaves not cordulate— . ______ . 167. P. sulcinervosum,
187. Leaves about half as broad as long___ oo 188,
Leaves more elongate_ o 198.
188. Leaves scarcely 6 by 12 emoo o 189,
Leaves becoming appreciably larger__ ___ _ 191,
189, Twigs striately hirtellous-hirsute____________________ 220. P. striatum,
Twigs somewhat hirsute-subvillous________ o _ 190,
190. Some leaves rotund..—— .. ________ . ___________ 221, P. guvacimonum,
Leaves ovate-subelliptice e o __ 222. P. poasanum,
191, Leaves obliquely cordulateo o ____________________ 162. P. nigricaule,
Ieaves secarcely cordulate___ . _________ e 192,
192. Leaf-hase nearly equilateral __________ __ _________ ________ o _______ 193.
Leaf-base somewhat inequilateral. ______ _ ____ __ o _____ 193,
193. Twigs somewhat crisp-pubescent________ . _____.__ 223. P. silvanorum.
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Twigs glabrous or quickly glabrescent___________ __ ___ ____ __________ 194,
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184. Petiole searcely 10 mm. longe e . 152. P. vicinum,
Petiole becoming twice @as long_______________. 151. P. chrysostachyum.
195. Nerves velvely beneath oo 1986.
Nerves appressed-pubescent beneath oo e 197.
Nerves suberisp-pubescent beneath__ . _ . _______ 155. P. pseudodilatatum,
196. Spikes about 50 mm, long___ __ e 15%. P. uvitanum,
spikes twice as long_ e 158. P. alajuelanum,
197, Twigs and petioles glabrous . oo __ o cca..173. P, blepharilepidum.
Twigs and petioles puberulent____________________ 150. P. virgultorum.
Twigs transiently soft-pubescent. e 189. P. pubens.
198. Leaf-base equilateral; nerves impressed. . oo 199.
Leaf-base inegullateral or else the nerves not impressed_ _ . ____ 200,
199. Spikes hooked; pedunele long_________. _ 225. P. pseudo-lanceaefolium.
Spikes not strongly eurved . ______ 184. P. subsessilifolium.
=00. Leaves obliquely cordulate, over 16 em. longe— 201,
Leaves scarcely cordulate, or else smaller . e 202.
201. Nerves puberulent beneath__. . .. ——._____149. P. subaspericaule.
Nerves appressed-hirtellous_ . ___________ 150. P. virgultorum.
Nerves transiently vilous____ . ______________ 159, P. villosisquamulum,
202, Leaves scarcely T by 10 CIN o e e ————————————— -203.
Leaves becoming somewhat larger __________ o _____ 208.
203. Nerves appressed-pubescent beneath_ . -204.
Nerves crisp-pubescent beneath___ . __________ 207,
204. Twigs quickly glabrescent e e ——— 189,
Twigs more persistently hispid-hirsute____ .o 205.
Twigs -subvillows___________ . e _ 202. P. pilibaccum.
205. Pubescence of twigs upeurved .o _______ 190. P. subdlvaricatum,
Pubescence retrorse oo —— e 2086.
206. Twigs pale-granular——_ .. . 192, P. zonulatispicum.
Twigs scarcely granular. .o oo oo 181. P. rotundibaccum,
207. Bracts gray; peduncle 20 mm. long___ . ... ____ 193, P. ejuncidum.
Bracts white; peduncle shorter . ___.. 195. P, pseudo-albuginiferum,
208. Nerves puberulent or papillate beneath. . ___ oo ____ 209.
Nerves crisp-hairy beneath. . oo oo 182. P. tabanicidum.,
209. Twigs glabrous____ .. _____________ e 210.
Twigs transiently puberulent . __ . ____ 187. P. imparipes.
Twigs crisp-pubescent . ____________.._ 183. P. barbulatum.
210. Petiole glabrous_____ @ e 21,
Petlole puberulent. .. oo, 184. P. umbricola,
211, Nerves rough ; twigs granular. = 188. P. papulatum.
Nerves scarcely roughened. e et e ————— 212,
212, Leaves scarcely S em. wide o o~ 188. P. leptocladum.
Leaves 6 to 8 em. Widea o o e 185, P, disparipes.
Leaves Qem. Wide___ L o e 178. P. brachistophodum.
213. Leaves about half as broad as long oo me e 214.
Leaves more elongate oo e emmmmmmr————————— 244,
214, Leaves scarcely scabrous. o o e ———————— 215.
Leaves granular-roughened or seabrous above. oo 219.
215. Pubescence appressed; leaves scarcely rugosea oo __ 218.
Pubescence subhirsute___ ___ - 153, P. pelliticaule,
Pubescence villows________ e —————— 218,
216, Leaves searcely 8 by 1beme e 217.

Teaves 8to 9 by 16to1®%em. v 285. P. domingense.
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217. Peduncle about 15 mm. long___________ _____________ 252. P. salinasanum,
Peduncle one-half as longee oo . _ ___ ______________. 262, P. verbenanum,
218. Leaves subcordulate_____ o o ___ 84, P. tortuosipilum.
Leaves not cordulate . oo e, 156. P. zacatense.
219. Pubescence of nerves appressed - o et 220.
Pubescence crisp or spreading. e 233,
220. Leaves somewhat rugose, commonly 15 to 18 ¢m. long_ . ___ 221.
Leaves scarcely mMgosSe oo e 222.
221. Leaves subcordulate, inequilateral ________________ 262. P. verbenanum.
Leaves scarcely cordulate____ . ______ _______ 236, P. spicilongum
222. Twigs pale-granular_ . e 293
Twigs scarcely granular_____ e 224,
223, Leaves B by 12 em o e 285. P. earminis.
Leaves 16 to 19 em. long . o e 272. P. punctiunculatum,
224, Jeaves 12 to 16 em. longe oo e 295,
Leaves becoming 15 to 20 em. long o oo o e 294
225, Leaves becoming lepidote . ______ o . ____ 274. P, injucundum.
Leaves scarcely lepidote__ oo o ____ 252. P. salinasanum.
228. Leaves becoming rugose__ . o ——————— 227
Leaves scarcely rugose o oo . 243, P. tsuritkubense.
227. Twigs palegranular___._____ .. 228,
Twigs scarcely granular_ __ o e 229.
228. Leaves about 56 by 10 ey oo e o 229. P. cartagoanum,
leavesabout8by 16 e oo _ 239. P. bisasperatum,
229, Leaves about 12 em. 10Dg oo e e 230.
Leaves 13 to 10 em. longe e o o o 232
Leaves becoming 18 em. long_ e 253, P. griseo-pubens,
230. Twigs hispid; bracts white_____________ _________ 275, P. albuginiferum,
Twigs hirsute-subvillous.. . e 231.
231. Leaves brown-granular__ __ e _ 269. P. fusco-granulatum,
Leaves white-scabrous. e e oo 237. P. reventazonis.
232, Leaf-base acute________________________ 236. P. echeverrianum,
Leaf-base obtUSe@ oo e ———— 240. P, pavasense,
233. Twigs palegranulara e ——ma 234.
Twigs scarcely granular—_________ e 236.
234, Leaves about 10 cm. long_ . . ______ _____. 231. P. gonagricum.
ILeaves 12 to 16 em. 1ONg e e ecmm v —————— 235.
235. Spikes4by 0 to60m@0OMQ________________________ 277. P. lanatibracteum,
Splkes twice as long_ . ___________._____._270. P. baculiferum.
236. Leaves about 10 em. 10D e oo e 237.
Leaves 12 to 1Ib em. lonNge e oo oo 239,
Leaves becoming 16 to 20 em. long_ _ . . e 241,
237. Leaves blunt-pointed_ ... .. __ 230. P, sepicola.
Leaves sharply acuminate_ e 238.
238. Peduncle 10 mm, 10D e e e —---R33. P. curvipilum,
Peduncle one-half as 1oDg e oo e 232. P. pejivallense.
239, Twigs subtomentose or subvillous___._ . ____________ 262. P. verbenanum,
Twigs hispid-hirsute oo e _ 240.
240. Leaves glistening-punetulate. .- __ . - 274. P. injucundum.
Leaves white-8cabrous oo oo oo e oo meee 263. P. valetudinarii.
Leaves transiently pubescent__ _____ .. ___ 266. P. coronatibracteum.
241. Leaves glistening-punctulate____ __ oo _ 288. P. scintillans.

I.eaves white-geAabrous__ _ o . 292
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242, Spikes not strongly CUIrved o oo e e 243.
Some spikes curved_ .. e -250.
243. Leaves lepidote—____ . ____ 272. P. punctiunculatum,
Leaves searcely lepidote____ . oo 243. P. tsuritkubense.
244, Leaves scarcely scabrous.._. e 245,
Leaves granular-roughened or scabrous above_ ..o __ 247.
245. Nerves appressed-hispid o oo o 189. P. pubens.
Leaves appressed-hirsute_ o o oo e 2486.
Leaves subvlllows___ . ___ . 158, P. zacatense.
246. Spikes filiform_ e 284. P. perhispidum.
Spikes 3 mm. thiek.____ _ __ ____ o __ 238. P, pseudofuligineum.
247. Pubescence of nerves appressed.____ . 248,
Pubescence of nerves spreading._ oo 280.
248. Twigs pale-granular . _ ___ . _ 249,
Twigs scarcely granular. oo oo oo e e e 2953,
249. Leaves some 12 to 10 em. oD e 250,
Leaves becoming 16 to 20 em. long___________________ 273. P. emollitum,
2560. Spikes not strongly curved._ . __ e 251.
Sp.kes hooked or strongly curved..__._______________ 228, P. celitidifolinm.
261. Twigs glabrous o e 248. P. anguillaespicum.
Twigs at least transiently pilose or hisptfd . ______ o __ 262,
262, Leaves minutely granular__ . .. 283. P. ventoleranum,
Leaves white-scabrous__._______________________ 276, P. phanerolepidum,
953. Leaves about 12 to 15 em. 100&- e 264,
Leaves becoming 15 to 20 em. 10Dg e e 257.
204, Leaves very lepidoteo oo 267. P. subhirsutum,
Leaves scarcely lepidote . 255,
2565, Twigs glabrous__ oo em 259, P, torresanum.
Twigs hispid oo oo~ 234. P. pergeniculatum,
Twigs tranglently subvillows - ____________________ e __ 200,
256. Leaves lanceolate. . (o 242, P. cookii.
Leaves oblanceolate_ . . ________________ 250. P. oblanceolatum.
257. Leaves caudately polnted oo e e 2568,
Leaves scarcely caundate. oo oo 2 200,
258, Pubescence yelloW_ oo o e 288. P. flavescens.
Pubescence not yellow_ .. 287. P. suberythrocarpum.
259, I'eduncle velvety_ __ o _ ... . e 280. P. inhorrescens.
Peduncle appressed-pubescent__ __ _ _ oo o ____ 284, P. submolle.
260. Leaves Becoming rugose. o= =201,
Leaves scarcely rugose__ oo 274.
261. Twigs pale-granular. oo e 262,
Twigs scarcely granular____ . _ _ _____ e 260.
262. Leaves 4 by 10 cm., caundate_ . ... ___.208, P. caudatifolium.
Leaves 12 to 16 em. long. oo 289. P. rugosifolium.
Leaves becoming 15 to 18 or 20 em. loBg o e -203.
263. Petiole 10 to 18 em. long e 264.
Petiolc one-half as long e 261, P, squali-pelliculum,
264. Nerves flattened abovVe o oo oo e e—e23D. P. bisasperatum.
Nerves convallate above______. e e e 254. P. leucophlebium.
265. Leaves about 10 to 15 em, long oo e 2686.
Leaves becoming 15 to 20 em. 1008 e e e ———— 272,
266. Leaves very bullnlate___._ . __ . _ . ____________ L __ 267.
Leaves openly lacunose_ ________ oo _._ 289, P. rugosifolium.

Leaves merely IIEOSe o o —————_— e e e e 268-



130 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

267. Leaf-bage appreciably obtuse___ . _ . _____________ 200. P, pseudopsis.
Leaf-base appreclably aeute— . 288. P. pileatum
268. Leaf-base appreciably obtuse_____________ . _____ . - 269.
Leaf-base appreciably acute; twigs villous_... . _________ 248. P. lanevius,
2069. Leaves scabro-hispdde oo o 270,
Leaves scabro-hirsute_ oo ———— 271
270. Peduncle scarcely 5 mm. long__ oo ____ 273, P. albuginiferum,
Peduncle twice as long___ o _____ 263. P, valetudinarii.
271. Spikes subfiliform._ .. __ _ . e R31. P. comatum.
Spikes 3 mm. thicke o oo . 249. P. dumeticola.
Splkes 4 by 70 mm__________ . __ 282. P, capacibracteum.
272, Leaf-hatrs 8tif€_____ e 261. P. squali-pelliculum,
Leaf-hairs soft except at base_________ . e eeem 273.
273. Petiole 10 to 15 mm. long e o e 254. P. leucophlebium.
Petiole scarcely 10 mm, long_ oo _____ 245. P, machucanum.
274. Twigs palegranular o e —————— 275
Twiga searcely granular- .. o e 283.
275. Leaves 10 to 156 em., long__ o e 276.
Leaves becoming 15 to 20 em. long___ . . o __ 281.
276. Twigs quickly glabreseent__________________ . _____ e e —— 277.
Twigs persistently pubescent.. . oo o e 279.
277. Leaf-base appreciably obtuse_____ . ____________ 279. P. pullibracteatum.
Leaf-base appreciably acute._. _____ e _ 278.
278. Leaves granular and lepidote .. ________ 281. P. curridabatanum.
Leaves white-8eabrows e - mee . 2567, P. trichophlebium.
279. Twigs hispid. oo e 28(.
Twigs hirsute_______ . o ___ 247. P. granulatum.
280, Peduncle short . ________ . o 255. P. scalpens.
Peduncle elongate. . oo o oo 278. P. lanosibracteum.
281. Leaves with hard-based hairs above___. _______. _ -241. P. talamancanum.
Leaves not hirsute above_______ e 282,
282, Leaveslepldote___ .. . _ __ oo o, 287. P. subhirsutum.
Leaves searcely lepidote_ . ____ o __. 280, P. fusco-bracteatum.
283. Leaves about 12 to 15 em. dong_ oo 284,
Leaves becoming 15 to 20 cm, long__ e 287.
284. Leaves not hirsute above_ .o o e 28E.
Leaves with hard-based hairs above__________________ 240. P. pavasense,
285. Leaf-hase appreciably obtuse__._ ____ _____________ 250. P. oblanceolatum,
Leaf-base appreciably acute_..__ __ . ______ _____________ ' _____._ 28¢.
286. Twigs hispid or crisppubescent____ ____ . _________ 271, P. rectamentum.
Twigs villous-hirsute_______________ __ ___________._._ 235. P, genuflexum.
287. Spikes often curved_____ o __ 228. P. aduncifolium.
Spikes essentially straight___._ . _________._._____256, P, spleilongum.

1. Piper virillanum C. DC. Anal. Inst. Fis.-Geogr, Costa Rica 9: 158, 1897.

TYrPe LOCALITY: Rio Virilla, San José, Costa Rica (Tonduz 9831, the type:
distributed alsc as J. D. Smith 71453).

Range: Upper Pacific slope of Costa Rica.

CostTa Rica: Rio Virilla, Tonduz 10127 (distributed also as J. D. Smith
T301).
2. Piper pertractatum Trel., sp. nov.

A shrub, nodose, glabrous; flowering internodes slender and short: leaves
lanceolate, protracted-acute, gibbously obligue, moderate (3.5 to 4X11 to 13
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em. ), palmately 3 or obscurely & or 7 nerved ; petiole short (scarcely 10 mm.),
not winged:; spikes as yet some 2 X 50 mm.; peduncle slender, 10 to 15 mm.
long ; bracts concave.

Type in the U. 8. National Herbarium, no. 1,080,638, collected at Nuestro Amo,
Alajuela, Costa Rica, February, 1919, by Otén Jiménez.

RANGE: Pacific slope of Costa Rica.

CostTa RicA: Rodeo de Pacaca, Pittier 3204, Tilaran, Sfandley & Valerio
45694, 45710. Rfio Febas, San Juan, ? Jiménez 817.

3. Piper magnifolium (C. DC.) Trel.

Piver pscudo-lindenii magnifolium C. DC. Linnaea 37: 33¢. 1872,

Type LocaLiTY : Naranjo, Costa Rica (Oersted).

RANGgR: Caribbean slope of Costa Rica.

CosTAa Rica: Tuis, Tonduz 12293, Tsaki, Tonduz 95630. Hacienda de Zent,
Tonduz 9530, 14650.

4. Piper tenuipes C. DC. Bot. Gaz. 70: 174. 1920.

Piper medium Auct., as to Costa Rica.

TyYPr LOCALITY : San Ramdén, Costa Rica (Breneg 14193, the type).

Ranor: Pacific slope of Costa Riea.
- QCosra RIcA: San Ramdn, Brenes 14198, 14502, Also, in varying forms:

Naranjos Agrios, Standley & Valerio 40418, 46488, Los Ayotes, Standley &
Valerio 45562. Quebrada Serena, Sftandicy & Valeric 46226. La Tejona, Stand-
ley & Yalerio 45756, 45854. Capulin, Rio Grande de Tércoles, Standley, 40147.
Bay of Salinas, Pitiier 2024, Nicoya, Tonduz 13938. Matambd, Cook & Doyle
703.

5. Piper san-marcosanum C. DC. Anal. Inct., Fis.-Geogr. Costa Rica 8: 158,
1897. ‘
TYPE LocaLITY : San Marcos, Costa Rica (Tonduz 75567, the type).
Range: Pacifie slope of Costa Rica.
Costa Rica: La Ventolera, Volciin de Pois, Standlcy 345640, Viento ¥Fresco,
Alajuela, Standley & Torres 47928,

8. Piper compactum Trel., sp. nov,

A dense shrub, 2 to § meters tall, nodose; flowering internodes slender, elon-
gate, drying dark, glabrous; leaves lance- or ovate-elliptie, mucronately long-
acuminate, acute at base or lesgs commonly rounded, moderately small (4.5 to
510 to 12 cm.), palmately § or obscurely 7 nerved, typically minutely papillate
at base of the nerves beneath; petiole rather short (10 to 15 mm.), slender,
not winged or on the lower leaves winged to the middle, obscurely papillate;
splkes in fruit 4 X60 to 80 mm. ; peduncle slender, 15 mm, long, papillate; bracts
angular-subpeltate, ciliate; stigmas 3, sessile; berries flagk-shaped, socmewhat
granular.

Type Iin the U. 8. National Herbariam, no. 1,307,255, collected near Santa
Maria de Dota, Province of San José, Costa Rica, altitude 1,500 to 1,800 meters,
December, 1925, by Paul C. Standley (mno. 41801).

Raxae: High central divide of Costa Rica.

CosTa Rica: Santa Marfa de Dota, Standley & Valerio 43184, broader-leaved.

7. Plper tilaranum Trel., sp. nov.

A shrub 2 to 4 meters tall; nodes sparsely crisp-villous; leaves round-ovate,
mucronately long-acuminate, rounded below or subacute at the very base, rather
large (5.5X12 to 11X16 cm.), palmately 5 nerved, the nerves sparsely crisp-
villons at base on both sides:; petiole 10 to 20 mm. long, not winged, sparsely
villous; spikes (young) 3X60 mm.; peduncle 10 mm. long, loosely villous;
bracts concave, white-pubescent ; stigmas 3, sessile.
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Type in the U. 8. National Herbarium, no. 1,307,464, collected near Tilardn,
Province of Guanacaste, Costa Rica, altitude 500 to 850 meters, January, 1926,
by Paul C. Standley and Juvenal Valeric (no. 46596).

RANgE: Pacific slope of central Costa Rlica.

Costa Rica: Tilariin, Standley & Valeario 44182, 44247, 4608D, 40089, 4600).

8. Piper adenophlebium Trel,, sp. nov.

A small shrub, scarcely 2 meters tall; flowering internodes transiently puberu-
lent ; leaves ovate or elliptic, acuminate, rather rounded at base or subcordately
confracted, 4.5 to 6X10 cm., palmately 5 or obscurely 7 nerved, the purple nerves
glandular-granular below, glabrous; petiole short (10 mm.), not winged, often
puberulent and glandular; inflorescence unknown.

Type in the U, 8. National Herbarium, no. 1,307,631, collected at El Mufieco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March 6, T,
1926, by Paul C. Standley and Rubén Torres (no. 51104),

RanceE: Upper Reventazon Valley, Costa Rica.

9. Piper xanthoneurum Trel.,, Sp. Dov. |

A glabrous shrub 3 meters tall; leaves elliptic, subrhombically inequilateral
above the middle, acuminate, acute at base, 6 to 8X13 to 15 cm., palmately 5
or obscurely 7 nerved, minutely pale-punctulate beneath with the pale velns
more or less moniliformly granular; petiole 10 to 15 mm. long, not winged;
gpikes (very young) 1X10 mm.; bracts concave, ciliate,

Type in the U. 8. National Herbarium, no. 1,229,384, collected on the Cerro de
la Carpintera, Province of Cartago, Costa Rica, altitude 1,600 to 1,850 meters,
February, 1924, by Paul C. Standley (no. 35505).

Range: Upper Reventazdn Valley, Costa Riea.

Costa RIcA: Turrialba, ? Tonduz 4111 ; Cook & Doyle 369.

10. Piper wvenulosum Trel., 8p. nov.

A glabrous shrub 2 to 4 meters tall; leaves broadly lanceolate, attenuate
rather than scuminate, subequilaterally acute at base, 4 to 6X11 to 13 ¢m.,
palmately & or 7 nerved, venulose; petiole 10 to 15 mm. long, not winged;
spikes 3X60 to 90 mm. or more; peduncle filiform, 15 to 20 mm. long: bracts
conecave, glabrate; berries small, oblong, glabrous; stligmas 3, sessile,

Type in the U. 8. National Herbariunr, no. 716,432, collected near San Ramoén,
Costa Rica, by A. M. Brenes (no. 14192).

Rance: Pacific slope of central Costa Rica.

Costa Rica: Tilarin, Standley & Valerio 45702, Peiia Blaneca, ? Pitlier
11949, Buenos Aires, ¥ Tonduz 4901,

11, Piper resuperatum Trel, sp. nov.

Piper medium Auct., as to Costa Rica.

A puberulent shrub; leaves broadly ovate, mucronately acuminate, roundec:
at base or subtruncate with a deltoid contraction into the petiole, palmately
7 nerved ; petiole 8 to 16 mm. long, not winged ; spikes 4X60 to 70 mm. ; peduncle
slender, 10 to 156 mm. long; bracts concave, clliolate; berries small, ovoid,
glabrous; stigmas 3, sessile,

Type in the U. 8. National Herbariuny, no. 798,471, collected in forests of Santo
Domingo de Golfo Dulce, Costa Rica, March, 1896, by A. Tonduz (no. 9927 ;
distributed algo ag J. D. Smith no. 7134).

RANGE: Lowlands of southwestern Costa Rica.

12. Piper nicoyanum C. DC. Bot. Gaz. 70: 174. 1920.
TYPE LOoCALITY : Nicoya, Costa Rica (Tonduz 13689, the type).
RaNgE: Lowlands of northwestern Costa Rica.
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Cosra Rica: Nicoya, Tonduz 13695, 13696. Las Huacas, Nicoya Peninsula,
Cook & Doyle i35. El Arenal, Valerio 131. Capulin, Rio Grande de Tarcoles,
Standley 40190.

13. Piper dissimulans ‘'rel., sp. nov.

Piper papantlense Auct., as to Costa Rica.

Piper planiagineum Auct., as to Costa Rica.

A giabrous shrub; leaves acumionate, subelliptic and rounded or subacute at
base, or the lower leaves’ broadly ovate and cordate, §X10 to 8 or 12X16
cm., palmately 7 or 9 nerved; petiole 10 to 15 mm. long and unwinged, or on
the lower leaves 20 to 35 mm. long and winged to or beyond the middle;
splkes 2 (or in fruit 5) X80 to 150 mm.; peduncle very slender, 15 to 20
mm. long; bracts rounded-subpeltate, ciliate; berries small, subglobose-oblong,
glabrous; stigmas 2 to 4, minute, sessile.

Type in the U. 8. National Herbarium, no, 798,447, collected in forests of
Las Vueltas, Tucurrique, Costa Rica, altitude 635 meters, November, 1898, by
A. Tonduz (no. 12773).

RangE: Caribbean slope of central Costa Rica.

CosTa Rica: Pejivalle, Cartago, Standicy & Valerio 46718. Las Pavas,
Reventazin, Pittier 3186. Juan Viilas, Cook & Doyle 311. QGloria de Juan Vifias,
Pittier 3659. Rio Tuis, Tonduz 8168. Turrialba, Tonduz 2110, 4110, 8290,

14. Piper smilacifolium H, B. K. Nov. Gen, & Sp. 1: §8. 1815.

Enckea smilacifolig Kunth, Linnaea 13: 603. 1839.

Piper discophorum C. DC. Bull. Soc. Bot. Belg. 30": 201. 1891,

TYPE 10CALITY : Caripe, Venezuela.

Raxce: Northern South America to Guatemals, at low altitudes.

CosTa Rica:; Surubres, San Mateo (Biolley 4047, type of P. discophorum).
Capulin, Rio Grande de Tircoles, Standley 40118, 40143. Matamb(, Nicoysa
Peninsula, Cook & Doyle 895. Nicoya, Tonduz 13065. Punta Mala, Tonduz
8780. Tilarin, Standley & Valerio 44189, Hacienda de Guficimo, Tonduz 14660.
La Palma, Tonduz 6733. Puerto Viejo and Sarapiquf River, Biolley 8915.
Shirores, Tonduz 9275. Zhorquin, Tonduz 8556, 8594. TFinca Montecristo,
Standley & Valerio 48503. Limon, Stevens 850. Rio Corozal, Tondug TI142,
9981. Sipurio, Tonduz 87T03.

15, Piper san-joseanum . DC. Linnaea 37: 351. 1872.

Piper marginatum Auct., as to Costa Rica.

TYPE LOCALITY: Mount Aguacate, near San José, Costa Rica (Qersied 898,
the type).

Range: Central Costa Rica on the Pacific slope, and Panama.

CosTa Rica: Mount Aguacate, Oersied 869, 892, 894, San Juan, Rio Virilla,
Tonduz 12728. Llanos de Turrticares, Pittier 501. Boruca, Tonduz 4481, 4661,
Rodeo de Pacaca, Piitier 1593, 3320, *3820.” Carmona, Ri¢ Nandayuri,
Jiménce 393. Escasi, Standley 32346. El Bols6n, Guanacaste, Pilt{er 2010.
Libano, Standley & Valerio 44924, Tllarfn, Standley & Valerio 44249, 45708.
Los Conventillos, Salinas Bay, Tondug 2878.

15a. Piper san-joseanum minor Trel., var. nov.

Smaller, with leaves 8.5X10 cm,

Type in the U, 8. National Herbarium, no. 577,927, collected at Nicoya, Costa
Rica, by A. Tonduz (no. 13695).

RaANGE: Pacific lowlands of Costa Riea.

18. Piper tuberculatum minus C. DC. in DC. Prodr. 18'; 266. 1869.
TYPE LOCALITY : Santa Marta, Colombla (Balbis).
RaNgE: Colombia to Guatemala.
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Cosra RicA: Without loecality, Hoffmann 749. Aguacaliente, Oersted BOT.
Alajuela, Smith 8747. Cartago, Oersied 898. 8San José, Tonduz 7306. Suru-
bres, San Mateo, Biolley 70501. Sabana de las Chiquizis, Pittier 2068 Capulin,
Rio Grande de Téarcoles, Standley 40169. Boca Culebra, Pittier 12081, Sallnas
Bay, Pittier 2025. Nicoya, Tonduz 13693. Bebedero. Guanacaste, Standley 4
Valerio 46680. Tilariin, Standley & Valerio 468568, Colonia Carmona, Jimé
nez 363.

17. Piper corozalanum Trel.,, sp. nov,

Piper geniculatum Anct., as to Costa Rica.

A glabrous or obscurely hirtellous shrub; leaves hroadly subovate-elliptic
abruptly short-acuminate, rounded at base and shorter on one side, § to 11 X17 to
21 em., pinnately nerved throughout, the nerves about 12X2; petiole scarcely
24-8 mm., winged to the end; spikes 2 to 3X120 to 140 mm.; peduncle 15 mm.
long ; bracts sublunulate ; berries depressed, quadrately elongate with the rachis
gtigmas 3, sessile.

Type in the U. 8. Natlonal Herbarium, no. 796,338, collected along the RiC
Corozal, near S8anto Domingo de Golfo Dulce, Costa Rica. April. 1896, by A
Tonduz (no. 10001 ; distributed also as J. D. Smith no. 7130).

RaAanae: Pacific lowlands of Costa Riea.

CosTa Rrca: Santo Domingo de Golfo Dulee, Tonduz 9895 ; distributed also as
J. D. Smith 7146. Boca Zacate, Punta Mala, Tonduz 6824. Los Ayotes, Tilarfin,
Btandley & Valerio 45571. La Tejona, Tilarin, Standley & Valerio 45934,

18, Piper obumbratifolium Trel.. sp. nov.

A shrub, slightly puberulent on the axes and on the nerves heneatli: leave
subovate-oblong or elliptic, gradually pointed rather than acuminate, unequally
rounded at base or subcordulate on the shorter side, 10 to 15X27 to 30 cm,,
pinnately nerved nearly to the end, the nerves about 12X 2; petiole 5415 mm.,
winged to the end; spikes (very young) 2X13 mm., mucronate; bracts round-
ish-subpeltate, ciliolate.

Type in the U. 8. National Herbariuin, no. 1,307,309 (also as no. 1,307,308),
collected near Tilarin, Province of Guanacaste, Costa Rica, altitude 500 to 6H)
meters, January, 1926, by Pau! C. Standley and Juvenal Valerio {nn. 44387).

Rawas: Pacific slope of Costa Rica,

18. Piper pseudobumbratum €. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9
171. 1897.
TYprE LOCALITY : El Muelle, Rio Sarapiqui, Costa Rica (Biolley 7438, the type).
Range: Caribbean slope of Costa Rica.

20, Piper longepetiolatum (C. DC.) Trel.
Piper geniculatum longepetiolatum C. DC. Bull. Soc. Bot. Belg. 30 *': 201, 1891.
TYPE LocALITY : El General, Costa Rica ( Tonduz 3384, the type)}.
Raxare: Paclfic slope of Costa Rica.
CosTa Rica: Los Palmares, Tonduz 3391,

21. Plper sublineatum Kunize, Rev. Gen. 2: 585. 1881,

Piper bioilleyi C. DC. Bull. Soc. Bot. Belg. 30*: 210, 1881,

TYrE LOCALITY : Angostura, Costa Rica (Kunize).

RangeE: Caribbean glope of Costa Riea, .

CosTA R1oa: La Colombiana Farm, Standley 7 36679. Carrillo Road (Tondw:
2529, type of P, biolleyi). Chilamate, Biolley 7442, Santa Clara, Las Deliclas,
Biolley 10873. Tsakl, Tonduz 9528. Tuis, Tonduz 8161, 11526. Shirores,
Tonduz 9278. Turrialba, Smith 4938 Tonduz 8385. Juan Viias, Cook & Doyis
257, 280. El Mufieco, Standley 33671, 33677 Standley & Valerig 51045. Pejl-
valle. Standicy & Velerio 46733. Peralta, Stevens 413, 53bb.—Also, possibly
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separable, from the Pacific slope: El General, Tonduz 3388. Cabeceras del
Diquis, Pittier 10598. El Arenal, Standley & Valerio 45054, 45159, 45233, Los
Ayotes, Standley & Valerio 45476. Tilariin, Standley & Valerio 44334.

22. Piper brenesii C. DC. Bot. Gaz. 70: 180. 1920.
TYPE LOOALITY : San Ramoén, Costa Rica (Brenes 14190, the type).
Raxee: Pacifie slope of Costa Rica.

23. Piper seductum Trel,, sp. nov.

A glabrous shrub; leaves lanceolate, falcately acuminate, rounded at base,
4D to 6X13 to 15 cm.. pinnately nerved from the lower half, the longer im-.
pressed nerves about 42, with shorter nerves upward, chartaceous: petiole
searcely 10 mm, long, winged on the lower leaves; spikes 3X60 to 70 mm.;
peduncle & mm. long; berries triguetrous; stigmas 3, minute, sessile.

Type in the U. 8. National Herbariunr, no. 796,210, collected at Madre de
Dios, Costa Rliea, altitnde 50 meters, Qctober, 1896, by H. Pittier (no, 10308).

RaAaxnarE: Caribbean lowlands of Costa Rica,

24, Piper asymmetricom C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 172.
1897.
TYPE LocaLlTY : Rio Naranjo, Costa Rica (Tonduz 7661, the type).
Raxag: Caribbean border of Costa Rica and Nicaragua,

25. Piper borucanum C. DC. Bull. Soc. Bot. Relg. 301: 219, 1891

TYPE LocALITY . Boruca, Costa Riea (Tonduz 3609, the type).

Range: Diquis Vailey, Costa Rieq.

CosTA R1cA: Boruea, Pittier 4485. San Ramoén, Tonduz 17778. Buenos Aires,
Pittier 4899, Golfo Dulee, ? Pittier 9915,

26. Piper prismaticum C. DC. Linnaea 37: 342. 1872

Piper turrialvanum C. DC. Linhnaea 37 342, 1872,

TYPE LocALITY : Turrialba, Costa Rica (QOersied 586, the type).

RANGE: Upper Reventazdén Valley, Costa Rica.

Costa Rica: Turrialba (Oersted 901, type of P. turrialvanum). Pejivalle,
Standley & Vealeric 46784. La Hondura, Standley 36145, 37880; Standley &
Valerio 51835,

 26a. Piper prismaticum magnifollum (C. DC.) Trel
Piper turrialvanum magnifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica

9: 160, 1897.
TYPE LoCALITY : Rfo Naranjo, Costa Rica (Tonduz 7642, the type).

RANGE: Caribbean slope of northeastern Costa Rica.

CosTA Rica: Rlo Naranjo, Tonduz T853. Guipiles, Standley 37154. Alto del
Ptto, Tonduz 7707. Trejos, Las Vueltas, Tucurrique, Tonduz 12857 (at Lenin-
grad—ithe very long spike 10 mm, thick).

26b. Piper prismaticum tilaranum Trel., var. nov.

Leaves more elongate than in the type, and sublanceolate.

Type In the U. 8. National Herbarium, ho. 1,307,400, collected at I.a Tejona,
north of Tilarin, Provinee of Guanacaste, Costa Rica, altitude 600 to T00
meters, January, 1926, by Paul C. Standley and Juvenal Valerio (no. 45767).

RANGE: Pacifiec slope of Costa Rica,

CosTA RicAa: La Telona, Stardley £ Valerio 45763, 45832, 45889,

26c. Piper prismaticum villosulum Trel., var. nov.

‘Sparsely and transiently soft-hairy, even on the upper leaf-surface.

Type in the T. 8. National Herbarium, ne. 1,307,545, collected at Finca Monte-
cristo, below Cairo, Province of Limdn, Costa Rica, altitude 25 meters, Febru-
ary, 1926, by Paul C. Standley and Juvenal Valerio (no. 48570).
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RaxNcE: Reventazin Valley, Costa Rica.
Costa Rica: Finca Montecristo, Standley & Valerio 48413, 48548, El Mulieco.
Btandley & Torres B09T1, 51234,

27. Piper arielanum C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 166. 1897.
Type LocaLITY: Valley of La Estrella, Ric Ariel, Talamanca, Costa Rica
(Tonduz 9387, the type).
Raree;: Caribbean slope of Costa Rica,

28, Piper cyanophyllum Trel., Sp. nov,

A small shrub, glabrous, or with subpuberulent twigs: leaves elliptic-ovite,
bluntly subacuminate, rounded or the upper acutish at base, 2X8 to BX10
c¢m., pinnately nerved nearly throughout, the nerves 8 or 10X2, slightly granu-
lar; petiole 5 mm. long, or on the lowest leaves 25 mm. long and winged to
or beyond the middle; spikes {very young) as yet scarcely 1X4 mm. on an
equilong filiform peduncle.

Type in the Candollean Herbarium, Geneva, collected along the Rio Naranjo,
Costa Rlea, by A. Tonduz (no. 7578).

Range: Caribbean lowlands of Costa Rica.

29, Piper guanacastense C. DC. Linnaea 37: 358. 1872,

Piper trinerve Auct., as to Costa Riea.

TYPE LOCALITY : Guanacaste, Costa Rica (QOersied 862, the type).

Raxce: Pacific slope of Costa Rica.

CosTa Rica: QGuanacaste, OQOersied 883. Colonia Carmona, Guanacaste,
Jiménez 362, Térraba, Tonduz 3599. Santo Domingo de Golfo Dulce, Tonduz
10021 (J. D. Smrith 7128). Boruca, Pittier 4663, 4781: Tonduz 3597, 30608.
Punta Mala, Tonduz 6788, Surubres, San Mateo, Biolley 7053. Buenos Alres,
Pittier 4890. Palmar, Pittier 6748. Los Ayotes, Tilarin, Standley & Valerio
45478. Nicoya, Tonduz 13690. Matambi, Cook €& Doyle T4

30, Piper acuminatiseimum C. DC. Bot. Gaz. 70: 189. 1920.
TYPE LOGALITY : San Carlog, Costa Rica (Pittier 16321, the type).
RangE: Caribbean lowlands of Costa Rica.

CosTa Rica: San Carlos, Koschany in 1901.

31, Piper urostachyum Hemsl, Biol. Centr, Amer, 3: 57; 5: pl. 7.2, 1882,
Piper lanuginosum C, DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 159, 1897.
TyYrE LoCALITY : Chontales, Nicaragua (Tate 319, the type).

Range: Caribbean region of Nicaragua and contiguous Costa Rica.

CosTA Rica: Boca Machado, San Juan Valley, Pittier 9636, Rio Naranjo,
Tonduz 7619 (type of P. lanuginosum). Limbén, Cook & Doyle 432. Lu
Colombiana Farm, Stevens 595; Standley 36980. Finca Montecristo, Standley
& Valerio 48586. Guépiles, Standley 37209, 37284, Shirores, Pittier & Tondus
9261. Rio Tuls, Tonduz 8170.

32, Piper arcte-acuminatum Trel., sp. nov.

A small assurgent shrub, sparingiv long-villous nearly throughout; leaves
round-ovate, abruptly long-slender-acuminate, slightly inequilaterally shallow-
cordate, 10 to 13X21 cm., submultiple-nerved from bclow about the middle, the
nerves 7 or 8X2; petiole very short (6 mm.), sheathing below; splkes 3XT)
mm. or more, scarcely caudate: peduncle filiformy, 30 mm. Iong; bracts roundish-
subpeltate, the pale margin ciliolate.

Type in the U. 8. National Herbarium, no. 1,229,715, collected near Guipiles,
Province of Limén, Costa Rlea, altitude 300 to 500 meters, March, 1924, by
Paul C. Standley (no. 37115).

RaxngE: Caribbean piedmont of Costa Rics.

CoatA Rica: Guiplles, Standley 37003, 37230.
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33. Piper irazuanum C. DC. Linnaea 37: 340, 1872.

Piper pachystachyon Auct., as to Costa Rica,

TYPE LOOALITY : Volcin de Irazd, Costa Rica (OQOersied 866, the type).

RanNaGE: Central mountains of Costa Riea.

CosrAa RicaA: Volein de Irazl, Brede 2003 ; Tonduz 4245. Volcin de Barba,
Tonduz 1330. Rancho Flores, Tonduz 2089. Rio Pois, Tonduz 1708. Mount
Candelaria, Hoffmann 856.

33a. Piper irazuanum suborbiculatum Trel., var. nov,

Conspicuously differing in its obtuse-based or even cordulate leaves ranging
from round-ovate or elliptic and 12X17 cm., to elliptic-oblong and 6X18 cm.,
exceptionally sofi-pubescent even above, the thick splkes 50 to 100 mm. long.

Type in the U, 8. National Herbarium, no. 1,307,274, collected near Finca La
Cima, above L.os Lotes, north of El Copey, Province of San José, Costa Rica,
altitude 2,100 to 2,400 meters, December, 1925, by Paul C. Standley (no, 42681).

RANGE: Central mountaing of Costa Rica.

Costa Rica: El Copey, Tonduz 11904, Laguna de la Escuadra, El Copey,
Standley 41951. San José, Pittier 4245. Las Nubes, Standley 38527, 38574,
38764. La HEsperanza, Volcin de Irazfl, Standley 35384.

34. Piper candelarianum C. DC. Linnaea 37: 357. 1872,

Piper globosum C. DC. Linnaca 37: 357. 1872, not Poir.

Piper psilocladum C. DC. Bull. Soc. Bot. Belg, 30%: 211. 1891.

Piper phithinotrichon Auct.,, a8 to Costa Rieca.

Piper lanceolatum Auct., as to Costa Riea.

TYPB LocALITY : Mount Candelaria, near San José, Costa Rica (Qersted 828,
the tyvpe).

RANGE: Through Costa Rica in differing but scarcely definable forms.

CosTa Rica: Mount Candelaria, Oersied 861 (type of P. globosum C. DO ).
Cabagra, Pittier 6532. Carrillo Road, Biolley 3180 (type of P. psilocladum).
Kl Muiieco, Rio Navarro, Standley 33000, 33953; Standley & Valerio 50902,
751112, 51263. Navarrito, Lankester 740. Orosi, Standley 39853. Ric Reven-
tado, Cooper 379 (J. D. Smith 5916). San Blas de Tarrazd, Jiménez 1093.
santa Marfa de Dota, Tonduz 2273 ; Standley 41744, 41885, 42837 : Standley &
Valerio 43333, 440756. Tuis, Tonduz B174, 11521. Las Vueltas, Tonduz 12736.
¥l Arenal, Standley & Valerio 45157, 456207. Naranjos Agrios, Standley &
Valerio 46404, 46529. La Tejona, Stendiey £ Valerio 45838, Tilarfin, Standley
& Valerio 46646, Boruca, Tonduz 4108. Golfito, Pittier 9911.

34a. Plper candelarianum angustatum Trel
Piper sepium glabrum C. DC. Bot, Gaz. T0: 179. 1920; not P. glabrum Mill.
Typr LooALITY ! Upper Diqufs Valley, Costa Rica (Pittier 105670, the type).
Ranaex: Upper Pacific slope of Costa Rica.
CosTa Rica: La Palma, Tonduz 6755.

34b, Piper candelarianum latifolium C. DC. Anal, Inst, Fis.-Geogr. Costa Rica
9: 167. 1897.
TYPE LoCaLITY : Puerto Vielo and Sarapigquf River, Costa Rica (Biolley 7439,
the type).
RANGE: Caribbean slope of Costa Riea. .
CosTa Rica: Rio Zhorquin, Torduz 8525, Hamburg Finca, Siandley & Valerio
48608,
34c. Piper candelarianum sepium (C. DC.) Trel

Piper sepium C. DC, Anal. Inst, Fis.-Geogr. Costa Rica 9: 168. 1897.
TYPE LocALITY : Turrialba, Costa Rica (Tonduz 8345, the type).
Raxngr: Costa Rica.

Cosra Ri1ca: El Coyolar, Alajuela, Standley 39980, 40015,
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35. Piper artanthopse C, DC. Journ. Bot. Brit. & For. 4: 161, 1866.
Piper oerstedit C. DC. Linnaea 37: 359. 1872. |
TYPE LOCALITY : Mount Aguacate, Costa Rica (Hoffmann 687, the type).
RAaNGE: Pacific slope of Costa Rica.
Coata Rrca: Mount Aguacate, Hoffmann 776. Without locality, Oersted 8314
(type of P. oerstedii}). About San Ramon, Brenes 14188, 14512, 17767.

38. Piper curtispicum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 8: 170, 1897.
TYPE LocALITY : Rio Naranjo, Costa Rica (Tonduz 7622, the type).
RaNgE: Caribbean lowlands of Nicaragua and Costa Riea.
CosTa Rica: With the type, Tonduz 7539 in part.

37. Plper ripicola C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 171. 1897,
TYrE LoCALITY: Rio Coto, Golfo Dulce, Costa Rica (Pitiier 9988, the type:
distributed also as J. D. Smith 7143).
RAnGE: Pacific lowlands of southern Costa Rica.

38. Piper pubinerve C. DC. Bot. Gaz. T0: 172. 1820.
TYPE LOCALITY ! El General, Costa Rica (Pittier 10007, the type).
RanNgE: Upper Diqufs Valley, Pacific slope of Costa Rica.

30. Piper cuspidispicum Trel., 8p. nov.

Piper singulare Auct., ag to Costa Rica.

A shrub, glabrous except for the nerves, these puberulent beneath; leaves
broadly ovate, acaminate, rounded at base, 9 to 10X14 to 15 cm., or 13X18
cm., multiple-nerved from below the middle, the nerves 4 or 5X2; petiole 20
to 30 mm, long (or 50 mm. in the rounder leaves), winged; spikes 10X20 mm,,
filiformly caudate; peduncle 10 mm. long; bracts lunulate, glabrate; stigmas 2,
thick, on an elongate style.

Type in the U. 8. National Herbarium, no. 1,229,390, collected on Cerro de lu
Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850 meters,
February, 1924, by Paul C. Standley (no. 35642).

RaNGE: Upper Reventazon Valley, Caribbean slope of Costa Rica.

CosTA Rica: La Carpintera, Standley 35871, 35701; Piitier 125, Yerba
Buena, Heredia, Stendley & Vealerio 49950, with larger leaves.

40. Piper viridispicum Trel., sp. nov.

A small shrub, sparsely crisp-villous throughout; leaves obligquely subelliptic-
ovate or obovate, short-acuminate, inequilateral at base with one side sub-.
acute, 12X 21 em. or the lower much reduced, pinnately nerved from below the
middle, the nerves about 4X2; petiole 545 te 1043 mm. long, winged; spikes
6 X20 mm., green; berries subglobose; stigmas 3, thick, on & stout style.

Type in the U. 8. National Herbarium, no. 1,307,534, collected at Fincs
Montecristo, below Cairo, Province of Limdén, Costa Rica, altitude 25 meters,
February, 1826, by Paul C. Standley and Juvenal Valerio (no. 48538).

RaNGE: Lower Reventazén Yalley, Caribbean slope of Costa Riea.

CosTAa RIcA: With the type, Standley & Valerio 48599D.

41. Piper dryadum C. DC. Bull. Soc. Bot. Belz, 30 221, 1891.
TYPe LOCALITY : Siquirres, Costa Rica (Pittier 3193, the type).
Raxnge: Pacific lowlands of Costa Rica.

42, Piper rufescens C. DC. Bull. Soc. Bot. Belg. 30 *: 218. 1891.

Piper nemorense C. DC. Bull. Soc. Bot, Belg. 301 222 1801.

Piper marequitense Auct., as to Costa Rica.

TYPE LOCALITY : Juan Vifias, Costa Rica (Tonduz 1850, the type).

RaNgr: Central divide of Costa Rica.

CosTa RicA: Jusan Viflas, Tonduz 1849 (type of P. nemorense) ; Cook & Doyl
?303. E1 Mufieco, Cartago, Standley 33473, 33584 ; Standley & Valerio 50942,
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51109 with some leaves subcordate. La Hondura, Slandley 36124, 38162 with
subvillous pubescence. La Palma, Tonduz 12664, Without locality, Kunize
2254, Las COncavas, Lankester K34.

43, Piper pachystylum Trel., sp. nov.

A glabrous, somewhat granular-punctulate shrub; leaves elliptic, subacumi-
nate, slightly inequilaterally acute at base, 3X18 ¢m., submultiple-nerved from
the lower half, the nerves 4X2; petiole 16 to 30 mm. long, somewhat winged:
spikes 2 to 3 X30 to 40 mm, ; peduncle filiform, 10 mm. long; ovary obovold with
a short thick style,

Type in the Botanical Garden Herbarium, Brussels, collected at Palmar, Rio
Grande de Térraba, Costa Rica, by H. Pittier and A. Tonduz (no. 6717).

RaANGE: Pacific siope of Costa Rica.

CosTa RicA: Cabagra, near Buenos Aires, Pittier 6534.

44, Piper viridifolium Trel., sp. nov,

A shrub, hirtellous on the nerves beneath and oceasionally below the petioles;
leaves elliptie, short-acuminate, the narrowed base rounded or subcordulate,
8X16 to 12X22 em., piunately nerved from below the middle, the nerves
6X2, dark green above, paler beneath; petiole 10 to 20 mm. long, winged ; spikes
6 X40 mm. ; peduncle slender, 20 mm. long; bracts coilcave-inflexed ; berries de-
pressed, somewhat elongate with the rachis; stigmas 2 or 3, short, on an elon-
gate style.

Type in the U, 8. National Herbarium, no. 1,307,622, collected at El Mufieco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,600 meters, March, 1926, by
Paul C. Standley and Juvenal Valerio (no. 51034),

RaxgE: Upper Reventazén Valley, Caribbean slope of Costa Rica.

CosTa Rica: El Muileco, Siandley & Valerio 51056, Cartago, Standley &
Valerio 47100,

45. Piper annulatum Trel., sp. nov.

A shrub; leaves elliptic-ovate, acuminate, acute at base, 12X22 em., sub-
pinnately nerved from below the middle, the nerves 5X2 with the lowermost
basal, sparsely white-villous on the nerves bemeath; petiole 20 mm. long, tran-
siently subvillous, winged; spikes 4X 95 mm., subannularly flowered; peduncle
thick, 10 min. long, fransiently subtomentose-villous; braets triangular-sub-
peltate, pale-margined, fimbriate; berries eilipsoid, slightly elongate with the
rachis; stigmas 3, recurving, on a short style.

Type in the U, 8. National Herbarium, no. 1,229,383, collected on Cerro de la
Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,800°*meters,
February, 1924, by Paul C. Standley (no. 35500).

RANGgE: High divide of central Costa Riea.

46. Plper pseudopropinqguum C. DC. Linnaca 37: 341, 1872.

TYPE LocALITY : Turrialba, Costa Rieca (Oersied 820, the type).

RangE: Divide of central Costa Rica.

Costa Rica: Piramo de Abejonal, Tonduz T780. Los Frailes, Tonduz 7875,
Alajuelita, Tonduz 1472. Santa Maria de Dota, Standley 41745, 41802, 42537 :
Standley & Valerio 43279, 43280, 43332.

47, Piper labeculatum Trel., sp. nov.

A glabrous black-punctulate herb; leaves elliptic or the lower ovate, short-
acuminate, subequally rounded at base or very abruptly subacute, 8 to 11X16
cm., plnnately nerved from below the middle or somewhat higher, the nerves
about 5X2; petiole 10 to 25 or even 45 mm. long, winged to beyond the middle;
spikes (still very young) 2X16 or 3 X60 mm., mucronate, on a short peduncle.
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Type in the U, 8. National Herbarium, no. 1,307,343, collected at El Arenal,
Province of QGuanacaste, Costa Rica, altitude 485 to 600 meters, January, 1926,
by Paul C. Standley and Juvenal Valerio (mno. 45053).

RanNox: Pacific slope of Costa Rica.

CostTa Rica: Il Silencio, Guanacaste, Standley & Valerio 44658. Tilaric,
? Standley & Valerio 44361, Kl Arenal, Standley & Valerio 45211,

48. Piper submultiplinerve C. DC, Bot. Gaz. 70: 184. 1020.

TyPe LoCALITY: Valley of Los Arcfingelos, Volcdn de Irazd, Costa Rica
{ Pittier 13626, the type; *“ 13082 ).

RaAaNGgE: Volcanic mountalns of central Costa Riea.

CosTa Rica: San Pablo de Tarraz(, Jiménez 1091,

49. Piper nudifolium C. DC. Bull. Soc. Bot. Belg. 307: 205, 1891.
TYPE LOCALITY ; Rfo Grande de Térraba, Costa Rica (Pittier 3613, the type).
RANGE : Diguis Valley, Pacifle slope of Costa Rica.
Costa Rica: Palmares, Rfo Grande de Térraba, Pittier 36683, 6717, 71266,
Rio HactGm, Buenos Aires, Pittier 4891. Rio Hur, Pittier 11971.

50. Piper chirripoense C. DC. Bot. Gaz. 70: 188. 1920,
Typr LocaLITY ! Chirrip6, Costa Rica, at 100 meters { Pittier 16081, the type!.
RaNgE: Caribbean lowlands of Costa Rliea.

%1. Pirer calearatum C. DC. Bot. Gaz. 70: 188. 1920,
Piper calcaratum C. DC.; Urban, Symb, Ant. 7: 182. 1912, name only.
TYPp LOCALITY : Las Vueltas, Tucurrique, Costa Rica (Tonduz 13185, the type’.
RaxcE: Reventazon Valley, Costa Rlea.

92. Piper jubatum Trel., sp. nov.

A shrub, crisp-hairy on the petioles and the stem below; leaves elliptie,
short-acuminate, the narrowed base slightly inequilaterally cordulate, 8 to 9.5
15 to 17 cm., pinnately nerved from below the upper third, the nerves 6 or 7X2
and appressed-pubescent beneath; petiolte 10 to 15 mm. long, winged; splkes
3X 680 mm., sterile upward, drying green; peduncle 10 mm. long, obscurely vel-
vety: bracts concave-Incurved; berries rather large, subglobose; stigmas @,
short, on a rather short style. ’

Type in the U. 8. National Herbarium, no. 1,229,419, collected at La Colom-
biana Farm, Province of Limo6n, Costa Rica, altitude 70 meters, March, 1924,
by Paul C. Standley (no, 36812).

Raxge: Caribbean lowlands of Costa Riea.

CosTA R1ca: With the type, Standlcy 368779, 36858. GnuAipiles, Standley 37032,
37124, 37216, 37322.

53. Piper altevaginans Trel., sp. nov.

A shrub, crisp-puberulent on the nerves beneath and the petioles, and tbe
stem below them striately crisp-pubescent; leaves elliptic, gradually acute, cr
short-acuminate, small for the group (3.5 to 5.5X8 to 12 cm.), pinnately
nerved from below the upper third, the nerves § or 6X2, granular beneath
between the nerves:; petiole 3 to 10 or 16 mm. long, winged to the end:; spikes
scarcely 3 X30 mm., blunt-mucronate; peduncle 10 mm, long, erisp-pubescent ;
bracts roundish-subpeitate, ciliolate.

Type in the T. 8. National Herbariam, no. 1,229,438, collected near Gudipiles,
Province of Limon, Costa Rica, altitude 300 to 500 meters, March, 1924, ty
Pnul C. Standley (no. 37316),

RaNGE: Caribbean pledmont of central Costa Rica,

54. Piper pexum Trel., sp. nov.
A shrub, subvillous-hirsute on the axes and on the nerves beneath; leaves
lance-elliptic or ovate, subfalcately acuminate, obliquely cordulate, 5.5 to 7X14
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to 15 cm., pinnately nerved from below the middle, the nerves some 5+44:
petiole 542 to 15 mm. long, winged to the middle; splkes 5X95 mm. sub-
mucronate; peduncle 10 to 15 mm. long; bracts triangular-subpeltate, ciliate;
berries subglobose; stigmas 3, short, on a very short style.

Type in the U. 8. National Herbarium, no. 1,307,284, collected along Rfo
Blanco, near El Copey, Province of San José, Costa Rica, altitude 1,800 to
1,900 meters, December 16, 1925, by Paul C. Standley (no. 41887).

Range: Central divide of Costa Rica.

55. Piper operosum Trel., sp. nov.

A shrub, glabrous except for a hirsute line on the back of the petioles and
the stem below, and the appressed-pubescent nerves bheneath: leaves elliptie,
subacuminate, the somewhat obligue, narrowed base slightly cordulate, 5.5
to 7.5X14 to 16 em., pinnately nerved from below the upper third, the nerves
about 6X2; petiole some 1342 mm., winged; spikes 3X40 mm., with slender
sterile tip; peduncle 5 to 10 mm. long; bracts lunulately inflexed; stigmas 2,
on a conical style.

Type in the U. 8. National Herbarium, no. 1,307,491, collected near Pejivalle,
Province of Cartago, Costa Rica, altitude 900 meters, February, 1926, by Paul
C. Standley and Juvenal Valerio (noc. 47135).

RanGe: Upper Reventazén Valley, Caribbean slope of Costa Rica.

CosTAa Rica: With the type, Stendley & Valerio 48758.

«+8. Piper subsericeum Trel., sp. nov,

A shrub, sparsely short-silky on the axes and the nerves of the leaves;
leaves lance-ovate, long-acuminate, slightly obligue-rounded at base, pinnately
nerved from below the middle, the nerves some 6-5; petiole 10 mm. long.
winged ; spikes as yet very young and minute, submucronate,

Type in the U. 8. National Herbarinm, no. 1,307,551, collected at Finca
Montecristo, below Cairo, Provinee of Limé6n, Costa Rica, altitude 25 meters,
February, 1926, by Paul C. Standley and Juvenal Valerio (no. 48638).

RangE: Caribbean lowlands of Costa Rica,

57. Piper zhorquinense C. DC. Anal. Inst. Fis.-Geogr, Costa Rica 8: 159, 1897.

Piper submarginense C. DC. In Donn. Smith, Enum. Pl. Guat. 8: 39, 1503

name only.

TyrE LocALITY . Rio Zhorquin, Costa Rica (Tonduz 8523, the type).

RANGE: Lower Caribbean slope of Costa Rica.

CoeTA RIca: With the type, Tonduz 6635, “ 8543, 80548, 88685.  Tsakl, Pittier
9531. Shirores, Tonduz 9262, 9263, 9273. Rio Ariei, Tonduz 9381, 9382. Las
Vueltas, Tonduz 1318bbis (distributed also as J. D. Smith 7563; type of P.
sulmnarginense), 'Trejos, Tucurrique, Tonduz 12868, Carrillo Road, ? Tonduz
2523.

88, Piper detonsum Trel., sp. nov.

A shrub, somewhat crisp-hirtelious on the axes and petioles, and on the
nerves beneath; leaves elliptic-sublanceolate, acuminate, nearly equilaterally
subacute at base, 55 to TX17 cm,, pinnately nerved from below the uppet
third, the pale nerves about 6X2; petiole 10 to 15 mm. long, winged; spikes
3X80 to 60 mm., pointed ; peduncle 10 to 15 mm. long; bracts concave-inflexed :
berries subglohose or depressed-ellipsoid; stigmas 2, on a deciduous style.

Type in the U. 8. National Herbarium, no. 1,307,305, collected near Tilardn,
Province of Guanacaste, Costa Rica, altitude 500 to 650 meters, January, 1926,
by Paul C. Standley and Juvenal Valerio (no. 44314).

RawnagE: Pacific slope of Costa Rica.

66747—290—3




142 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

Costa RIcA: Tilarin and vicinity, Standley & Valerio 44451, 44601, 44650a,
44656 in part, 44765, 44895, 45156, 45180, 456354, 48375, 45424, 45515, 45540
457685, 45877, 45806, 45898, 40186, 40189, 46483, 40484, 44538,

59. Piper impube Trel., sp. nov,

A small glabrous shrub; leaves oblong, subacute at both ends, 3 to 4X10 to
14 cm., pinnately nerved from below the middle, the nerves about 4X2; petiole
1 c¢m. long, winged : spikes (young) 3X8 mm., caudate, on a slender equilong
peduncle; hracts concave-inflexed.

Type in the U. 8. National Herbarium, no, 1,307,457, collected at Naranjos
Agrios, Province of Guanaeaste, Costa Rica, nltitude 600 to 700 meters, Janu-
ary 29, 1926, by Paul C. Standley and Juvenal Valerio (no, 46494).

Rawnge: Pacific slope of Costa Rica.

CosTa RiIca: Quebrada Serena, Tilarfin, Standley & Valerio 46153, 46224,
46235,

80, Piper figlinum Trel.,, sp. nov.

A shrub, crisp-villocus on and below the petioles, and toward the base of the
leaves beneath: leaves long-lanceolate, gradually pointed, somewhat inequilater-
ally ohtuse at base, 4.5 to 5X12 to 17 em., pinnately nerved from below the
middle, the nerves sbout 5X2; petiole 10 to 20 mm. long, winged ; spikes (very
young) 2X20 mm., with filliform apex, drying red.

Type in the U. 8. National Herbarium, no. 1.307,280, collected near Santa
Marfa de Dota, Province of San José, Costa Rica, altitude 1,500 to 1,800 meters,
December, 1925, by Paul C. Standley and Juvenal Valerio (no. 43112).

RaxceE: High divide of central Costa Riea.

81. Piper tarrazuense Trel., 8p. nov.

A shrub, glabrous except for the fransiently ecrisp-pubescent petioles and
twigs below and the puberulent nerves beneiath; leaves lanceclate, acuminate,
slightly inequaliateral at base with at least the longer side rounded, 4.5 to
5X 15 cm., glandular-granular beneath, pinnately nerved from below the middle,
the nerves 4X2; spikes slender and elongate; peduncle 15 mm. long; bracts
concave-inflexed ; berries depressed-ellipsoid; stigmas 3, on a tapering style.

Type in the U, 8. National Herbarinm, no. 1.080,G654. collected at San Pablo
de Tarrazt, Costa Riea, by Oton Jiménez (no. 1093).

Ranoe: Mountains of central Costn Rica.

82. Piper subzhorquinense C. DC., sp. nov.

Piper subzhorquinense C. DC. in herb.

A shrub, sparsely subtomentulose on and helow the peticles; leaves nar-
rowly lanceolate, gradually subattenuate, the narrowed bhase obtuse, 4.5 to 8
17 to 20 cm., pinnately nerved from below about the upper fourth, the nerves
about 6X2, sparsely crisp-pubescent on the nerves beneath; petiole 5 to 10 mm.
long, winged to above the middle; spikes 3X25 to 40 mm., with a glabrate flli-
form sterile tip 3 to 10 mm. long; pedancie flliform, 10 mm, long:; ovary glab-
rate; stigmas 3, on an evident style.

Type in the U, 8. National Herbaritim, nn. 577,384, collected at Calias Gordas,
Costa Rlea, altitude 1,100 meters, February, 1807, by H. Pittier (no. 11029).

RANGE: Southeastern Costa Rica.

CosTA Rica: With the type, ? Pitticr 11024, 11030.

63. Piper ripense C. DC. Anal. Inst. Fig.-Geogr. Costa Rica 89: 169. 1897.
TYPE LocALITY . Puerto Viejo, Costa Rica (Biolley 7444, the type).
RANGE: Caribbean piedmont of Costa Rica.

84. Piper sinugaudens C. DC. Bot. Gaz. T0: 188. 1920,

TYPE LOCALITY ;: Buena Vista, Costa Rica {(Cook & Doyle 150, the type).
RaxNageE: Santa Clara piedmont, Caribbean slope of Costa Rica.
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63. Piper calvirameum C. DC. Bull. Soc. Bot. Belg. 30': 200. 1891.

TyPR LocALITY : Carrillo Road, Costa Rica (Bioley 3182, the type).

RaNGE: Caribbean p.edmont of Costa Rica.

CosTa Rica: Aragbn, Piltier 13235. Guipiles, Stendley 37101, 370068, 37079.
Finca Montecristo, Standley & Valcrio 48563. Trejos, Las Vueltas, ? Tonduz
12868. Santa Clara, Las Delicias, Biolley 10672, 106874, 10677. Tuis, Tonduz
11520. Ric Naranjo, Tonduz T552.

66. Piper brevistylum C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 158. 1897.

TYPE LoCALITY : Puerto Viejo and Sarapiquf River, Costa Rica (Biolley 7436,
the type).

RaNgE: Caribbean piedmont of Costa Ries,

67. Piper orosianum Trel.,, sp. nov.

A shrub, glabrous except for the obscurely and evanescently crisp-puberulent
nodes, petioles, and nerves beneath; leaves lance-elliptic, gradually acuminate,
nearly equilaterally acute at base, 5.5 to 6X16 to 18 cm., pinnately nerved
irom below about the middle, the nerves about 5X2, glossy green, drying
rather papery; petiole secarcely 1042 mm. long, winged to the middle: in-
florescence unknown.

Type in the U. 8, National Herbarium, no. 1,229,723, collected at Qrosi,
Province of Cartago, Costa Rica, March, 1924, by Paul C. Standley (no. 39764).

Range: Upper Reventazon Valley, Costa Riea.

68. Piper arcessitum Trel.,, sp. nov.

A shrub, glabrous except for the velvety nerves beneath; leaves narrowly
elliptic, attenuate or acuminate with an abrupt filiform tip 2 to 5§ mm. long,
the narrowed base cordulate, 5 to 6.5X16 to 22 cm., pinnately nerved from
helow the middle, the nerves about 6X2; petiole 15 to 20 mm. long, winged:
spikes 4X25 mm,; peduncle 5 mm. long; bracts concave-inflexed ; stigmas 2 or
3 on a rather slender style,

Type in the U. 8. National Herbarium, no. 1,307,650, collected at El Mufieco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March, 1928,
by Paul C. Standley and Rubén Torres (no. 51357).

Ranee: Upper Reventazon Valley, Carribean slope of Costa Rica.

CostAa RiIca: With the type, Standley & Valerio 50849, Juan Vifias,
Tonduz 1870,

69. Piper cocilostachyum C. DC. Bull. Soc. Bot. Belg. 30*: 212, 1801,
TYPE LoCALITY : Valley of El General, Costa Riea (Tonduz 3382, the type).
Range: Pacific slope of Costa Riea.
Costa Rica: With the type, Tonduz 3386, 3380, 3390. Without locality,
Plttier 7639 in part. Madre de Dios, Pittier 6308,

'70. Piper tonduzii C. DC. Anal, Inst. Fis.-Geogr. Costa Rica 9: 170. 1807.

Piper nanum C. DC. Bot. Gaz. 70: 180. 1920.

‘TYPR LocALITY : Shirores, Talamanca, Costa Rica (Pittier 9280, the type).

Raxagg: Caribbean slope of Coata Rica.

CosTAa Rica: Las Vueltas, Tonduz 13186, Gufipiles, Standley 37156, 37348
Pejivalle, Stendley & Valerio 47077. QGudcimo, Tonduz 14659, the type of
P. nanum. La Colombiana Farm, Sfandley 36884. Finca Montecristo, Standley
& Valerio 48436. Estrella, Lankester K85.

70a. Piper tonduzii semiberbaceum Trel,, var. nov.

A low, spreading, dingy-villous half-shrub; leaves lanceolate, somewhat
falcately subacuminate, obliquely cordulate, 4X12 em., pinnately nerved from
below the upper third, the nerves 4 or 5X2, rugose, impressed-punctulate and



144 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

glabrate above: petiole searcely 8+2 mm. long, winged below; spikes 4X41
mm.; peduncle 5 to 7 mm. long; bracts lunulate-inflexed, ciliate; berries large,
depressed, elongate with the rachis; stigmas 2, on a deciduous style.

Type in the U. S. National Herbarium, no. 1,307,443, collected at Quebrada
Serena, near Tilaran, Province of Guanacaste, Costa Rica, altitude 700 meters,
January 27, 1926, by Paul C. Standley and Juvenal Valerio (no, 46261).

RaANcE: Pacific slope of Costa Rica.

CosTa RIca: About Tilarin, Standley & Valerio 44751, 46160, 46261,

71. Piper pallidifolium C. DC. Bot. Gaz. 70: 176. 1920.
Tyrr LocALITY : Banks of the Rio Ariel, Costa Rica (Pittier 9392, the type).
RangE: Caribbean lowlands of Costa Rica.

T2, Piper aereum Trel., sp. nov.

A glabrous shrub; leaves lance-oblong, gradually acute, obliguely roundel
or subtruncate at base, 3 to 6X10 to 15 em., submultiple-nerved from below
the middle, with 3 or 4 nerves on each side, bronzing beneath; petiole 16 to 30
mm. long, winged; spikes 4X120 mm.; peduncle 15 mm, long; bracts lunulate-
incurved, glabrous; ovary slightly pointed.

Type in the U. 8. National Herbarium, no. 1,229,481, collected near Orosi,
Province of Cartago, Costa Rlea, March 30, 1924, by Paul C. Standley (no.
39842) .

RaNage: Upper Reventazéon Valley, Costa Rica.

Cosata Rica: El Muafleco, Rio Navarro, Standley 33650 ; Sfﬂmdl@y & Valerio
50891, 50970, 51205, 51210; Standley & Torres 51379.

73. Piper deflexispicum Trel., sp. nov.

A subvelvety shrub; leaves ovate, subacuminate, obliquely truncate-sub-
cordulate or equilaterally rounded at base, 7 to 9X14 to 18 em., submultiple-
nerved with 2 upcurved nerves on each side from the lower half and 2 or 3
from the base, the nerves subvillous beneath toward the base; petiole 20 to 45
mm. long, winged ; spikes pendent, 5X120 to 140 mm.; peduncle filiform, 20 io
25 mm. long; bracts quadrately subpeltate, fimbriulate; berries obovoid,
pointed ; stigmas 3, filiform, subsecssile.

Type in the U. 8. National Herbarium, no. 1,307,512, collected at Viento Fresecy,
Province of Alajuela, Costa Rica, altitude 1,600 to 1,900 meters, February 13,
1926, by Paul C. Standley and Rubén Torres (no. 47764).

Range: High central divide of Costa Rica.

Coara Rica: With the type, Standiey & Torres 47779. About Fraijanes,
Standley & Torres 47568, 47576, 47603. E@l Mufieco, Rfo Navarro, Cartago,
? Standley & Torregs 51349, Cerros de Zurquf, Heredia, Standley &£ Valerio
50354. Yerba Buena, Standley & Valerio 49899, with bronzing leaves. Cerro de
las Cariclas, Standley ¢ Valerio 51983, 52049. Orosi, Standley 39723.

74. Piper escasuense Trel.,, sp. nov.

A glabrous shrub; leaves ovate or elliptic-ovate, acuminate, equilaterally
shalowly and copeunly cordate, 6 to 10X15 to 18 cm., submultiple-nerved from
below the middle, the nerves 4 or 5X2, drying thin; petiole 25 to 45 mm. long,
the longest winged to or beyond the middle; inflorescence unknown.

Type in the U, 8. National Herbarium, no. 1,229,877, collected on Cerro de
Piedra Blanca, above Esecast, Province of Sun José, Costa Rica, January 31,
1924, by Paul C. Standley (no. 32627).

RANGE : High central divide of Costa Rica.

75. Piper tacamahaca Trel., sp. nov.
A glabrous shrub; leaves lanceolate, subacuminate, and acute-based above,
the lower ovate and cordate, 3.5X10, 5X13, or 8X15 cm., submultiple-nerved,
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with 4 to 6 X2 nerves from below the middle or upper third, drying firm and
blue-green, or bronzing beneath ; petiole 10 to 20 mm, long, not winged ; spikes
2X60 mm.; peduncle 10 mm. long; bracts roundish-subpeltate, glabrous.

Type in the U. 8. National Herbarium, no, 1,229,355, collected at La Ventolera,
southern slope of Volcin de Poés, Costa Rlca, altitude 1,700 meters, February,
1824, by Paul C. Standley (no. 34578a).

RANGE: Central mouutains of Costa Rica.

CosTa RIcCA: With the type, Standley 34533, 34666, 34736. Cerro de la
Carpintera, Cartago, Standley 35772. Volefin de Pois, ? Pittier 2958,

76. Piper subvariabile Trel., sp. nov.

A shrub, essentially giabrous ; leaves lance- or elliptic-ovate, gradually pointed,
subequilaterally shallowly cordate, 9 to 12X18 to 24 em., submultiple-nerved
from below the upper third, the nerves 4 or H5X2; petiole 20 to 20 mm. long,
not winged; spikes 3X70 mm.; bracts inconspicuous, concave; berries minute,
obpyramidally triguetrous; stigmas minute, sessile.

Type In the U. 8. National Herbarium, no. 1,307,334, collected near Tilaran,
Province of Guanacaste, Costa Rica, altitude 500 to 650 meters, January, 1926,
by Paul C. Standley and Juvenal Valerio (no. 44970).

RANGE: Pacific slope of Costa Rica.

Costra RIca: About Tilarin, Standley & Valerio 44294, 45401, 45682, 45798,
46492, 46610, 46644,

T7. Piper caeruleifolium Trel., sp. nov,

A glabrous shrub; leaves ovate, acuminate, very slightly obliquely rounded at
base, 3.5 to 6 X9 to 13 cm., submultiple-nerved from below the upper third, the
nerves 4 or HX2, drying rather firm and bluish; petiocle 10 mm. long, not
winged ; spikes 3.5 X606 mm. ; peduncle 10 mm. long; bracts ineonspicuouns, round-
ish-subpeltate, ciliate; berries oblong-triquetrous; stigmas 3, sessile.

Type in the U. 8. National Herbarium, no. 1,307,425, collected at Quebrada
Serena, near Tliaran, Province of Guanacaste, Costa Rica, altitude 700 meters,
January, 1926, by Paul C. Standley and Juvenal Valerio (no. 46134).

RaNGE: Pacific slope of Costa Riea.

CostTa RiIca: With the type, Standley & Valerio 746111, 46234. Capulin,
? Standley 40152.

78. Piper corrugatum Kuntze, Rev. Gen. Pl 2: 565. 1801,
Piper tsakianum C, DC, Anal, Inst, Fis.-Geogr. Costa Rica 9: 174. 1897.
TYPE LOCALITY : Limo6n, Costa Rica (Kunize 2022, the type).
RaNGE: Caribbean lowlands of Costa Riea,
CosTa Rica: Tsakl, Tonduz 9532, the type of P. tsakianum. Tsuritkub,
Tonduz 8612, 8721.

79. Piper gibbosum C. IDC. Bull. Soec. Bot, Belg. 30%: 212, 1891,

TYPE LOCALITY : Rancho Flores, Paeific slope of Volein de Barba, Costa Rica
(Tonduz 2088, the type).

RaANGE: Central mountains of Costa Rica.

80. Piper paulownifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 173,
1897.

Piper tiligefolium pauwlownifolium C. DC. Candollea 1: 154, 1923.

TYPE LOCALITY : La Palma, Costa Rica (Pittier 6739, the type).

RaANgE: Caribbean slope of Costa Rica; and, perhaps in a differentiable form,
Panama,

CosTa Rica: Rlo de las Vuweltas, Tonduz 12778, 12040. Ric Tuls, Pitifer
8122, 8165, 11268, Tonduz 11520 (J. D. Smith 7384). Rfo Ariei, Pittier 9398.
Puerto Viejo and S8arapiqut River, Biolley 6916, 7441. Finca Montecristo, Stand-.
leyy & Valerio 48541, 48551, 48557, Rfo Naranjo, Tonduz 7627
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81. Piper omega Trel., sp. nov.

A sbrub, glabrous or the nerves puberulent beneath near the end: leaves
ovate, acuminate, cordate, the Jarger with omega-shaped sinus, the margin con-
nate across the petiole, 11X20 to 19X35 cm. multiple-nerved with 2 strong
ascending nerves on each side from the lower half and 5 or 6 from the base, the
nerves salient and pale beneath; petiole 40 to 90 mnm. long, on the larger leaves
winged below the middle; spikes (young) 3X8) mm.; peduncle 20 mm. long.

Type in the U. S. National Herbarium, no. 1,229 449, collected at La Hondura,
Province of San José, Costa Rica, altitude 1,300 te 1.700 meters, March, 1924,
by Paul C. Standiey (no. 37800).

Rance: Central Costa Rica.

Costa Rica: With the type, Standley 36536. El Mufieco, Rio Navarro, Stand-
ley & Vaicrio 50940, Peralta, Stevens 323, 370.

82. Piper carrilloanum C. DC. Bull Soc. Bot. Belg, 30%: 200. 1891,
TYPE LocaLITY ; Carrillo Road, Costa Rica (Tonduz 2525, the type).
Rawae: Caribbean piedmont of Costa Riea.

Costa Rica: Carrillo Road, Tonduz 2526.

83. Piper vallicolum C, DC. Bull. Soc. Bot. Beig, 30%: 222, 1891.

Typre LocaLITY : Rio Jaris, Pacaca, Costa Rica (Pittier 3208, the type).

RangE: Pacific slope of Costa Rica.

CosTA Rica: Buenos Aires, Piftier 4892; Tonduz 4893. El Arenal, ? Stendiey &
Valerio 45040, 45199. Punta Mala, Tonduz 6800, 6821. Kl General, Tonduz
3600, San Pablo de TarrazQ, ? Jiménez 1092,

84. Piper aragonense Trel., sp. nov.

Piper multiplincrvium Auct., as to Costa Rica.

A scandent shrub, slightly pubcrulent on the axes, petiole, and lower side
of the leaf; leaves ovate or round-ovate, abruptly acuminate, subtruncate at
base, X9 to 10X15 cm., multiple-nerved, with 2 or 3 basal nerves and a branch
from below the middle of the midrib, on each side: petiole 15 to 25 mm. long,
winged to the blade; spikes 2X1060 to 150 mm.; peduncle 15 mm. long; bracts
rounded-subpeltate; berries minute, subglobose, glabrous; stigmas 3, sessile.

Type in the U. 8. National Herbarium, no. 796,497, collected at Aragdn, near
Turrialba, Costa Rica, altitude 700 meters, October 20, 1894, by A, Tonduz
(no. 9021).

RangE: Caribbean slope of Costa Rica.

CosTAa Rica: Turrialba, Pittier 9022, Tsuritkub, Tonduz 8681. Without lo-
cality, “ Tonduz 8886." Carrillo, Pittier 1195. Las Vueltas, Tonduz 12790.

85. Piper perpuberulum Trel, 8p. nov.

An obscurely and transiently puberulent, fragrant shrub; leaves ovate or
rouiid-ovate, rather abruptly acuminate, subtruncately rounded at base, 6 X9 to
9.0 X12 cem., multiple-nerved with one nerve on ecach side from near the middle
of the midrib and about 3 from the hase ; petiole 15 to 20 or 30 mm. long, winged ;
spikes 3X13 mm. ; peduncle 20 to 25 mm. long; bracts rcund-subpeltate ; berries
depressed-globose ; stiginas 3, sessile,

Type in the U. 8. National Herbarium, no. 798,330, collected at Talamanca,
Costa Riea, March, 1894, by H. Pittier and A. Fonduz (no. 8680).

RaAngE: Costa Riea.

Coara Rica: La Verbena, San José, Tonduz 8866.

B8G. Piper cercidiphyllum Trel., sp. nov.

A glabrous shrub; leaves round-ovate, subacuminate, subtruncate at base,
12 to 16X12 to 15 cm., multiple-nerved, with a branch from the middle of the
midrib on each side and ahout 4 from the base: petiole 20 to 30 mm. long,
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involute but scarcely winged ; spikes 3X100 to 120 mm. ; peduncle 10 mm. long;
bracts rounded-subpeltate; berries short-oblong; stigmas 3, minute, sessile.

Type in the U. 8. National Herbarium, no. 1,307,421, collected along Que-
brada Grande, near Tilarin, Province of Guanacaste, altitude 650 meters, Janu-
ary, 1926, by Paul C. Standley and Juvenal Valerio (no. 46110).

RaxgE: Pacific slope of Costa Rica.

Costa Rica: Golfito, Golfo Dulce, ? Pittier 9912 (J. D. Smith 7133).

87. Piper dumetorum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 172. 1897.
TyPE LOCALITY : Turrialba, Costa Rica (Tonduz 8368, the type; “6366°).
Rancee: Upper Reventazdén Valley, Costa Rica,

88. Piper zentanum C, DC. Bot. Gaz T0: 170. 1920.
TYPE LocALITY ; Hacienda de Zent, Costa Rica (T'onduz 14649, the type).
RaxgE: Caribbean lowlands of Cesta Rica.

89, Piper cyphophyllum C. DC. Anal, Inst. Fis.-Geogr. Costa Rica 9: 167. 1807.
Piper gibbifolium C. DC. Bot. Gaz. 70: 181, 1920.
TypE LOCALITY : “ Costa Rica” (Pittier 895, the type, at Brussels),
RANGE: Caribbean lowlands of Costa Rica.
CostTa Rica: Hacienda de Zent, Tonduz 14649 in part, the type of P. gid-
bifolium. Finca Montecristo, Standley & Valerio 48617.

90, Piper falcigerum Trel.,, sp. nov.

A shrub, glabroug or with the nerves exceptionally puberulent beneath;
leaves lanceolate, faleately attenuatfe, obliquely subcordulate, 9 to 11X25 to
30 em., submultiple-nerved with § to 6 strong nerves on each side from below
the upper third and 2 to 4 delicate ones from the base; petiole 10 to 154-3
mm. long, not winged; stipules about equaling the petiole; inflorescence nun-
known.

Type in the U. 8. National Herbarium, Ro. 1,307,323, collected at El Silencio.
near Tilarin, Province of Guanacaste, Costa Rica, altitude 750 meters, Janu-
ary 13, 1926, by Paul C. Standley and Juvenal Valerio (no. 44747).

RANGE: Pacific slope of Costa Rica.

Costa Rica: La Tejona, Tilarfin, Standley & Valerio 456817,

Pl. Piper sublaevifolium Trel.
Piper laevifolium C. DC. Anal, Inst. Fis.-Geogr. Costa Rica 9: 169. 1897.

Not P. laevifolivm Blume.
TYPE LOCALITY: Boca de Zhorquin, Talamanca, Costa Rica (Tonduz 8586,

the type).

RaNGE: Caribbean lowlands of Costa Rica.
92. Piper sinuatifolium Trel., sp. nov.

A shrub, glabrous except for the appressed-pubescent nerves; twigs white-
granular; leaves sinuaiely obliquely ovate-elliptic, subacuminate, the very in-
equllateral base subcordulate, 156X25 em., pinnately or submultiple-nerved
with about 8+7 nerves; peticle 1543 mm. long, not winged; spikes (young)
2X85 mm., with granular peduncle 7 mm. long; bracts roundish-subpeltate.

Type in the U. 8. National Herbarium, no. 1,307,377, collected at Los Ayotes,
near Tilarin, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters,
January 21, 1926, by Paul C. Standley and Juvenal Valerio (no. 45537).

RAangE: Paciflc slope of Costa Rica.

93. Piper melanocladum C. DC. Bot. Gaz. 70: 176, 1920.

TYPE LocaLITY : Rio Ariei, Costa Rica (Pittier 9370, the type).

RanGE: Caribbean slope of Costa Rlica.

CosTA Rica: Las Vueltas, Tonduz 13148. Hamburg ¥Finca, SBiandley & Valerio
48658. DPelivalle, Standley & Valerio 47139,
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84. Piper tortuosipilum Trel., sp. nov.

A shrub, very sparsely crisp-villous throughout for a time, with long soft
hairs; leaves elliptic-ovate or subquadrate, sharply acuminate, inequilaterally
cordulate with one side shorter, 8X15 to 10X22 cm., submultiple-nerved from
below the middle, the nerves about 54-6; petiole 10+3 mm. long; splkes 3 XN
to 100 mm., pointed; peduncle 10 mm. long; bracts transversely subpeltate,
subciliolate; stigmas 3, minute, sessile.

Type in the U. 8, National Herbarium, no. 1,307,618, collected at El Mufieco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March, 1926.
by Paul C. Standley and Juvenal Valerio (no. 51026).

RangeE: Mountains of central Costa Rica.

Costa Rica: El Muiieco, Standley 33941, 33944 ; Standley & Valerio 50973,
51017, 51239, 512566. La Estrella, Standley 39187, Orosi, Standley 39747.
Peralta, Stevens 331, 336. La Hondura, Standley 87758, 37794,

95. Piper gracilipedunculum Trel., sp. nov.

A glabrous shrub; leaves elliptic-subobovate, acuminate, equilaterally acute -
at base, 5 to 6.6X10 to 15 cm., pinnately nerved from below the middle, the
nerves 3 X2 with the uppermost looping into 1 or 2 shorter nerves above ; petiole
10 mm. long, winged at base; spikes 3X2§ mm., mucronate; peduncle slender.
10 mm. long; bracts roundish or triangular-subpeltate, ciliolate; stigmas 3,
sessile; berries depressed, somewhat elongate with the rachis.

Type in the U. 8, National Herbarium, no. 1,307,496, coliected at Fraijanes
Province of Alajuela, Costa Rica, altitude 1,600 to 1,700 meters, February,
1926, by Paul C. Standley and Rubén Torres (no., 47519).

RaNGE: Central highlands of Costa Rica.

CosTa Rica: With the type, Standlcy & Torres 47582, 47604. La Palma,
Standley 33158. Santa Marfa de Dota, Standley 42095. Yerba Buena, Standley
& Valerio 49198.

96. Piper surubresanum Trel., 5p. nov.

A glabrous shrub; twigs somewhat pale-granular at the nodes; leaves elliptie,
acuminate at both ends, 7X13 to 15 cm., submultiple-nerved from below the
upper third, the stronger nerves sbout 5 X2, drying thin, paler beneath ; petiole
scarcely 10 mm. long, involute, not winged : spikes (young) 2X40 mm., drying
red; peduncle scant 10 mm. long; bracts triangular-subpeltate, glabrate.

Type in the U. 8. National Herbarium, no. 861,103, collected along Rio
Surubres, San Mateo, Costa Rlca, altitude 250 meters, February 14, 1908, by
P. Bloiley (no. 17353).

RAXGE: Pacific slope of Costa Rica.

CosTAa Rica: Rifo Surmbres, Biolley 2655. About Tilariin, Standley ¢ Valerfo
45726, 46008, 46111.

97. Piper decurrens C. DC. Journ. Bot. Brit. & For, 4: 215. 1868.
TYPE LOCALITY : Mount Candelaria, Costa Rica (Hoffmann 853, the type).
RanGE: Mountains of central Costa Rica.
CosTa Rica: Rio Poiis, Tonduz 1707. La Ventolera, Voledin de Pods, Standley
34665, 347206, 34734, 34735.

08. Piper micranthera C. DC. Linnaea 37: 354. 1872
TYPE LoCALITY : La Barranca, Nicaragua [Costa Rica), Oersied 877, the type.
Ranae: Pacific slope of Costa Riea.

99. Pliper opacibracteum Trel.,, sp. nov.

A glabrous shrub, sometimes epiphytic; leaves lance-oblong, slender-acuminate,
subeguilaterally rounded at base, 4 to §X15 ¢m., pinnately nerved from below
the middle, the nerves about 5X2, drying hard-papery and green; petiole 5 mm.
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long, not winged ; spikes 3X70 mm., drying brown; peduncle scant § mm. long;
bracts rounded-suabpeltate, ciliolate.

Type in the U. 8. National Herbarium, ne. 1,307,414, collected at La Tejons,
near Tilarfin, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters,
January 25, 1926, by Paul C. Standley and Juvenal Valerio (no. 456899).

RaNgE: Pacifie slope of Costa Rica.

CosTa Rica: Tilarin, Stendley & Valerio 45844,

100. Piper unguiculiferum Trel., sp. iov.

A glabrous shrub; leaves lance-elliptic, acuminate, subequilaterally rounded
at base with the margin typleally unguiculately inrolled, 6 to 8 X17 to 18 cm.,
submultiple-nerved from the lower half, the nerves 4X2; petiole scant 10 mm.
long, not winged; spikes 2X80 mm.; peduncle scant 10 mm. long; bracts
roundish-subpeltate, eiliolate.

Type in the U. 8. National Herbarium, no. 1,307,485, collected at Pejivalle,
Province of Cartago, Costa Rica, altitude 800 meters, February, 1926. by Paul C,
Standley and Juvenal Valerio (no. 47603).

Ranagg: Upper Reventazién Valley, Costa Rica,

101, Piper xiroresanum €. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 189.
1897.
TYPE LOOALITY: Shirores, Talamanca, Costa Rica (Tonduz 9271, the type).
Ranog: Caribbean piedmont of Costa Rica.

102. Piper terrabanum C, DC. Bull. Soc. Bot. Belg. 30*: 217, 1891,

TYPE LOCALITY ; Térraba, Costa Rica {Tonduz 3604, the type).

Raxar: Pacific slope of Costa Rica.

CosTa Rica: Borueca, Tonduz 4664, 6850, 6862. Palmar, Tonduz 6750. Rodeo
de Pacaca, Pitiier 3206.

103. Piper longistipulum C. DC. Bot., Gaz. T0: 175. 1920,
TypE LOCALITY : Rio Naranjo, Costa Rica (Pittier 8001, the type}.
RaNnGgeE: Caribbean border between Costa Rica and Nicaragua.

104. Piper peltaphyllum C. DC. Bull, Soc. Bot. Belg. 30': 220. 1801,
TyYee LocALITY : Carrillo Road, Costa Rica (Pitlier 2522, the type).
RangE: Caribbean piedmont of Costa Rica.

104a. Piper peitaphyllum lasvueltaganum €. DC. Bot. Gaz. 70: 172, 1920.
TypE LOCALITY: Las Vueltas, Tucurrique, Costa Rica (Tonduz 13189, the
type). -
RanNgE: Caribbean slope of Costa Rica,
CosTa Rica: Rio Tuls, Tonduz 8164.

105. Piper veraguense C. DC. in DC. Prodr. 16 *; 204. 1869.

TYPE LOCALITY: “ Costa Riea and Veraguoa,” Costa Rica and Panama
{ Warscewicz in Herb. Boissier).

Not recently recognized, and very possibly a prior name for the preceding

species,
108. Piper copeyanum (C. DC.) Trel.
Piper pulchrum copeyanum C. DC. Bot. Gaz. 7T0: 180. 1920,
Piper pulchrum costaricenge . DO. Bull. Soc. Bot. .Belg. 20*: 70. 1890;
301 213. 1891. Not P. costaricense C, DC.

TYPE LocALITY : Santa Rosa de Copey, Costa Rica (Tonduz 12198, the type).

Ranee: High divide of central Costa Riea.

CosTa Rica: Santa Rosa de Copey, Tonduz 12247. Rl Copey, Tonduz 11890.
Santa Maria de Dota, Pittier 2272: Standley 42831 ; Standley & Valerio 43258.
-l Mufieco, Siandicy 33649, BEscasl, Standley 32626. Aserr! to Tarbaca,
Standley 41390. L.a Estreila, Cartago, Standley 39235. Rio Pofis, Tonduz 1743.
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La Ventolera, Volein de Pods, Standiey 34662. Rio Achiote to Sabana de las
Chiquizas, Pittier 793.

107. Piper sagittifolium C. DC. Anal. Jnst. Fis.-Geogr. Costa Rica 9: 171. 1887.
TyYpre LocarLITY: Rifo Naranjo, Costa Rica (Tonduz 7588, the type).

RaNgE: Caribbean lowlands of Costa Rica and adjacent Nicaragua,
CosTA RIca: Valley of Aguas Buenas, Piftier 11035.

108. Piper glabrifolium C. DC, Anal. Inst. Fis.-Geogr. Costa Rica 9: 163. 1897.
TypPE LocaLITY : Rio Naranjo, Costa Rica (Tonduz 7653).
RangE: Caribbean lowlands of northeastern Costa Rica.

100. Piper pseudo-glabrifolium Trel., sp. nov.

Piper glabrifolium Auct., p. p., as to Costa Rica.

Closely resembling P. glabrifolium, but the elliptic leaves not at all pandu-
rately contracted.

Type in the DeCandolle Herbarium, collected at Santa Marfa de Dota,
Costa Rica, by A. Tonduz (no. 7853).

RANGE: High divide of central Costa Rica.

110. Piper pacacanum Trel
Piper nobile minus C. DC. Bull. Soc. Bot. Belg. 30*: 208. 1891.
TyYPE LocALITY . Rodeo de Pacaca, Costa Riea (Pititer 3230, the type).
RaNgE: Pacific slope of Costa Rica.
CosTa Rica: Lagarto to Boruca, Pifticr 4488. Buenos Aires, Pitiier 6533.
San Ramén, ? Tonduz 17779.

11]1. Piper subfuscum C. DC. Journ. Bot. Brit. & For, 4: 217. 1866.

Piper tablazosense C. DC. Bot., Jahrb. Engler 10: 288. 1888.

TYPE LOCALITY : Alto de la Cruz, Mount Candelaria, Costa Riea (Hoffmann
544, the type).

RAnGE: High divide of central Costa Rica.

Cosra Rica: Tablazos, Lehmann 17562, type of P. tablazosense,

112. Piper ceibense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 163, 1897,
TYPE LOCALITY : Buenos Aires, Rlo Ceibo, Costa Rica (Pittier 4902, the type;
“8002”).
RANGE: Pacific slope of Costa Rica.

CosTa RIca: Cabeceras del Diquis, Pittier 10564. Golfito, Golfo Dulce, Pit-
tier 9910,

113. Piper neurostachyum C. DC. Bull. Soc. Bot. Belg. 30': 213. 1891,
TYPE LOCALITY : Juan Vifias, Costa Rica (Pittier 1869, the type).
RaxcE: Reventazién Valley, Costa Rica.

Costa Rica: Las Vueltas, Tonduz 12907 (J. D. Smith 7564). Boca de
Zhorquin, Tonduz 8641,

114, Piper escuadranum Trel., sp. nov.

A shrub, glabrous except for the puberulent nerves beneath; leaves broadly
ovate, obscurely subacuminate, nearly equilaterally deeply cordate with V-
shaped sinus about equaling the petiole, 24X35 cm., multiple-nerved with
about 4 ascending nerves on each side of the lower half of the midrib and as
many more spreading from the base; petiole 6 cm. long, rather narrowly
winged ; spikes (young) 4X50 mm. ; peduncle 1 c¢m. long; bracts quadrangularly
subpeltate, glabrous,

Type In the U. 8. National Herbarium, nos. 1,307,266-1,307,267, collected in
dense oak and bamboo forest near Laguna de la Escuadra, northeast of El
Copey, Province of San José, Costa Rica, altitude 2,000 to 2,200 meters,
December 18, 1925, by Paul C. Standley (no. 41865).

RAxe®: High divide of central Costa Rica.
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115. Piper irrasum Trel., sp. nov,

A shrub; twigs crisp-velvety; leaves subelliptic-ovate, short-acuminate, nearly
equilaterally deeply cordate with nearly closed sinus about equaling the petiole,
20X 30 cm., submultiple-nerved, with 4 upcurved nerves on each side from below
the upper third and as many more from the base, erisp-velvety beneath; petiole
crisp-velvety, 70 mm, long; spikes 7X360 mm.; peduncle 15 mm, long, glabres-
cent; bracts triangular-subpeltate, ciliate; berries short-oblong, truncate; stig-
mas 3, small, sessile.

Type in the U. 8. National Herbarium, no. 1,307,609, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Rica, altitunde 1,400 to 1,600 meters,
March 6, 7, 1926, by Paul C. Standley and Juvenal Valerio {(no. 50961).

RANGE: Upper Reventazén Valley, Costa Riea.

116. Piper palmanum Trel.,, sp. nov.

A tree b to 10 meters tall; leaves broadly ovate, obtuse, nearly \\ﬂ:quila.t;u@:t'allyr
deeply cordate with overlapping rounded lobes shorter than the petiole, 36 X50
cm., multiple-nerved with 4 upeurved branches on each side of the midrib from
helow the upper third and as many more from the base, the nerves villous be-
neath ; petiole sparsely villous, with a few fleshy emergences, winged, 80 mm.
long; spkes 7 to 12X450 mm.; peduncle 30 mm. long, glabrous; bracts trian-
gular-subpeltate, ciliate; berries oblong, truncate; stigmas 3, broad, sessile.

Type in the U. 8. National Herbarium, nos, 1,229,340-1,229,342, collected at La
Palma, Province of San José, Costa Rica, altitude 1,600 meters, February 3,
1924, by Paul C. Standley (no, 33112).

RANGE: High mountains of central Costa Rica.

117. Piper aserrianum Trel., sp. nov.

A shrub; twigs brown-tomentose-villons; leaves broadly ovate, obtuse, sub-
equilaterally deeply cordate with narrow or closed sinusg surpassing the petiole,
27 X 40 em,, multiple-nerved, with 4 ascending nerves on each side from below
the upper third and as many meore from the base, the nerves crisp-villous be-
neath ; petiole brown-villous, 30 to 70 mm. long ; spikes (young) 4X70 mm., with
glabrate peduncle 10 mm. long.

Type In the U. S. Natiohal Herbarium, no. 1,229,695, coliected between Aserrt
and Tarbaca, Province of San José, Costa Rica, altitude 1,600 to 1,900 meters,
February 12, 1924, by Panl C. Standley (no. 34151).

Raxai: High mountaing of central Costa Rica.

CosTa Ri1ca: Fraijanes, Alajueln, Standiey & Torres 47595, Cerro de la
Carpintera, Standiey 35638.

118. Piper cincinnatum Trel., sp. nov.

A shrub; twigs sparingly soft-hairy or glabrescent, fleshy-warty at the nodes;
leaves broadly elliptic, short-acuminate, somewhat inequilaterally cordate with
open sinus, 24X40 cm., multiple-nerved, with 4 upcurved nerves on each aide
from below the upper third and 2 or 3 from the base, substellate-hairy beneath
especially on the midrib; petiole longer than the lobes, 70 to 90 mm., winged,
dorsally bhairy, with numerous fleshy emergences; inflorescence unknown.

Type in the U. 8. National Herbarium, no. 1,229,263, collected at La Colom-
biana Farm of the United Fruit Co., Province of LimoOn, Costa Rica, altitude
70 meters, March 6, 7, 1924, by Paul C. Standley (no. 36778).

RaNgnm: Caribbean lowlands of central Costa Riea.

119. Piper clavuliger Trel.,, sp. nov.

A shrub or small tree 3 to 7 meters tall; twigs glabrous, with fleshy emer-
gences about the nodes; leaves round-ovate, obtuse or short-pointed, nearly
equilaterally deeply cordate with narrow sinus subequal to the petiole, 30X 45
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cm., multiple-nerved, with 6 upcurved nerves on each side from the lower half
and as many from the base, puberulent on the nerves beneath and with emer-
gences on the midrib; petiole as much as 100 mm. long, winged, glabrous, with
oblong emergences; spikes (young) 4X9%0 mm. becoming 5X250 mm., with
subpuberulent peduncle 30 to 55 mm. long,

Type In the U, 8. National Herbarium, no. 1,307,489, collected in the vicinity
of Pejivalle, Province of Cartago, Costa Rica, altitude 900 meters, February 7,
8, 1926, by Paul C. Standley and Juvenal Valerio (no. 47088).

RANGE: Caribbean slope of Costa Rica.

Costa Rica: El Mufieco, Cartago, Standley 33919 ; Standley & Valerio 51033.
La Hondura, Standley 37771. |

120. Piper cenocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 168. 1897.
TyYpE LoOCALITY : Tsaki, Talamanca, Costa Rica (Tonduz 9533, the type).
RArge: Caribbean slope of Costa Rica.

Costa Rrca: Las Vucltas, Tucurrique, Tonduz 12857 (J. D. Smith 7565).

Finca Montecristo, Standley & Valerio 48559.

121. Piper signatum Trel, sp. nov.

A shrub, sparsely villous nearly throughout; leaves elliptic above the lateral
ginus, subobovate because of the single pendent auricle which surpasses the
petiole, short-acuminate, 13 to 15X30 cm., submultiple-nerved, with about 4 up
curved nerves from below the middle on each side and as many more spread.
ing from the base on the aurlecled side; petiole 30 to 40 mm, long, winged ; spikes
pendent, 12 X250 mm. ; peduncle thick, 20 mm. long, glabrous; bracts Junulately
subpeltate; berries suboblong, truncate; stigmas 3; sessile,

Type in the U. 8. Nationgl Herbarium, no. 1,307,608, collected at El Mufleco.
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters,
March 6, 7, 1926, by Paul C. Standley and Juvenal Valerio (no., 50958).

IRaNee: Upper Reventazon Valley, Costa Rica.

CosTa Rrca: El Muileco, Standley 33447, 33406, 33575 ; Standley & Torres
51008, Orosi, Standley 39727,

122. Piper ciliatifolium Trel., sp. nov,

A goftly subhirsute shrub; leaves elliptic above the lateral sinus, but obovate
because of the single auricle as long as the petiole, gradually pointed, 15X 30
cm., submuliiple-nerved, with about 4 upcurved nerves from esach side of the
lower half and as many more from the base on the auricled side, long-ciliate:
petiole 30 mm. long, winged; inflorescence unknown.

Type in the U. 8. National Herbarium, no. 1,229,416, collected at La Colom-
blana Farm, Province of Limdén, Costa Rica, altitude 70 meters, March 6, 7.
1924, by Paul C. Standley (no. 36770).

RANGE: Reventazon lowlands, Costa Rica.

123. Piper bullulaefolium Trel., sp. nov.

A velvety-subtomentose shrub; leaves elliptical-subovate above the lateral
sinus, subobovate from the (usvally) single pendent article equaling the
petiole, gradually subacuminate, 10 to 15X20 to 30 cm., submultiple-nerved
with about 4 upcurved nerves from the lower halt on each side and about
a8 many radiating from the base in the auricle, bullulate-rugose; petiole 40 tc
80 mm. long; spikes (young)} 2X180 mimn, with peduncle 15 mm. long: bracts
roundish-subpeltate, ciliate.

Type in the U. 8. National Herbarium, no, 1,307,368, collected at Los Avotes.
near Tilarin, Provinee of Guanacaste, Costa Rica. altitude 800 to 700 meters.
January 21, 1926, by Paul C. Standley and Juvenal Valerio (no, 45363).

Range: Pacific slope of Costa Rica.
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CosTa Rica : About Tilarin, Standley & Valerio 44657, 46463 with biauriculate
base.

124. Piper tinctum Trel.,, sp. nov.

Close to the foregoing but villous and not bullulate; spikes 4 to HX 350 mm,. ;
peduncle 30 mm. iong.

Type in the U. 8. National Herbarium, no. 1,307,372, collected at Los Ayotes,
near Tilarfn, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters,
January 21, 1926, by Paul C. Standley and Juvenal Valerio (no. 45460).

Ranae: Pacific slope of Costa Rica.

CosTA Rica: Vicinity of Tilarfin, Standiey & Valerio 45280, 45800.

125. Piper biseriatum C. DC. Bot. Gaz. 70: 178. 1920.
TyYPE LOCALITY : Cailas Gordas, Costa Rica (Piftier 11036, the type}.
RANGE: Eastern Costa Rieca, toward Panama.

126. Piper dasypogon C. DC. Bot, Gaz. 70: 187. 1920.
TYPE LOCALITY ;: Buenos Aires, Costa Rica (Pittier 10641, the type).
RANGE: Diquis Vuiley, Pacific slope of Costa Rica.

127. Piper magnilimbum C. DC. Bot. Gaz. 70: 177. 1920.
Piper obltguum Auct,, as to Costa Riea.
TYPt LocALITY : Cafas Gordas, Costa Rica (Pitticr 11032, the type).
RANGE: Eastern Costa Rica,
CosTA Rica: With the type, Piftier 11073,  11037.”

128. Piper fimbriulatum C. DC. Bull. Soc. Bot. Belg. 30 ': 207. 1891.
TYPE LoCALITY ;: El General, Costa Rica, Tonduz 3393 (* 3398”) the type.
RANcE: Pacific slope of Costa Rica.

129. Piper pentagonum Trel., sp. nov.

A shrub; twigs crisp-velvety; leaves subpanduraiely obovate, short-acumi-
nate, unequally cordate with narrow sinus, the longer lobe half as long as
the petiole, 12 to 15X22 to 25 c¢m., multiple-nerved, with 3 to 4 wupcurved
branches on each side from below the upper third and &8s many more spread-
ing from the base, hirtellous on the nerves beneath ; petiole 60 to 80 mm. long,
winged, crisp-hirtellous; spikes (young) 365 mm., mucronate, on a hirtellous
peduncle 5 mm. long: bracts roundish-subpeitate.

Type in the U. 8. National Herbarium, no. 1,307,543, collected at Finca
Montecristo, Rlo Reventazdén below Cairo, Province of Limo6n, Costa Rica,
altitude 25 meters, February 18, 19, 1926, by Paul C. Standley and Juvenal
Valerio (no. 48509).

Range: Caribbean lowlands of Costa Rica.

130, Piper pseudo-fimbriulatum Trel, sp. nov,

A shrub; twigs transiently bhairy; leaves broadly elliptic, blunt-acuminate,
deeply laterally cordate with overlapping lobes, 20X385 c¢m., submultiple-nerved
with 3 or 4 upcurved nerves from the lower half of each side and 4 or 5
spreading from the base, the nerves stiff-villous beneath; petiole 80-+10 or 15
mm. long, winged; spikes 4X300 mm. or more; peduncle 10 to 15 mm. long:
bracts subpeltate, long-fimbriate. ’

Type in the U, 8, National Herbarium, no. 577,121, collected at El General,
Costa Rica, altitude 800 meters, February, 1891, by H. Pittier (no. 3601).

Raxge: Pacific slope of Costa Rica,

CosTa RICA: Boruca to Térraba, ? Pittier 4657.

131. Piper exiguispicum Trel., 8p. nov.

A shrub ?; twigs densely subtomentose ; leaves broadly obovate-elliptic, sharp-
acuminate, unequally laterally cordate with the larger lobe surpassing the
petiole, 20X23 cm., submultiple-nerved with about 4 upcurved branches from
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the lower half on each side and 2 to 4 from the base, more or less persistently
pubescent on both sides; petlole 45410 or 15 mm. long, densely hairy, winged ;
splkes cordlike, 2.5X220 mm.; peduncle 25 to 30 mm. long, loosely hairy;
bracts subpeltate, rusty-hairy.
Type in the U. 8. National Herbarium, no. 798,333, collected at Boca de
Zhorquin, Talamanca, Costa Rica, March, 1894, by A, Tonduz (no. 8641).
‘RANgE: Caribbean slope of Costa Rica.

132. Piper perlongipes Trel., sp. nov,.

A somewhat pubescent shrub, very suggestive of P. auritum amplifolium;
leaves ovate-acute, unequally laterally cordate with overlapping lobes, on
winged petiole 30 to 40 mm,, Ionger on one side; spikes 3 to 4X300 mm.;
peduncle slender, 90 mm. long,

Type in the U. 8. National Herbarium, no. 1,307,477, collected at Pejivalle,
Province of Cartago, Costa Rica, altitnde 900 meters, February 7, 8 1926, by
Paul C. Standley and Juvenal Valerlo (no. 46834).

Rance: Reventazdén Valley, Costa Rica, perhaps also represented from
Chinandega, Nicaragua, Baker 85. |

Costa Rica: Tuis, Tonduz 8166, 11519. Shirores, Tonduz 9264.

133. Piper auritum amplifolium C. DC, in DC. Prodr. 16 *: 321. 1869.

TYPE LOCALYITY : “ Costa Rica” (Hoffmann 761, the type).

RANGE: Widespread through Central America in various scarcely distinguish-
able forms.

CosTa RiIca: Limén, Pittier 12689, Finca Montecristo, Standley & Valerio
48450. Haciends de Zent, United Fruit Co. 257. Rio San Juan, QOersied 827.
Puerto Viejo and Sarapiqui River, Biolley 7443. Carrillo Road, Pittier 1194,
2628. Las Vueltas, Tonduz 12859. Tuis, Tonduz 11519 (J. D. Smith 7331).
Juan Vifias, Cook £ Doyle 304, 364, Mount Aguacate, Oersted 828. Las Pavas,
Standley 36069, San José, Tonduz 3174, Rio Birris, Pittier 3202. Pacific
slope, Biolley 175564. Surubres, San Mateo, Pittier 7T052. Quebrada Grande,
Tilarin, Standley & Valerio 46114. Rio Corozal, Sante Domingo de Golfo
Dulce, Tonduz 9929 (J. D. Smith 7135). Punta Mala, Tenduz 6796.

134. Piper auritifolium Trel., sp. nov.

A shrub resembling P. qurilum, with microscopically papillate stem; leaves 12
to 13X20 to 23 cm., sparsely appressed-pubescent above but quite glabrous be-
neath ; aplkes (young) 2X50 to 100 mm., the glabrous peduncle 10 mm. long.

Type in the U. S. National Herbarium, no. 1,307,561, collected at Hamburg
Finca, Rio Reventazon below Cairo, Provinee of Limén, Costa Rica, altitude 50
meters, February 19, 1926, by Paul C, Standley and Juvenal Valerio {(no, 48773).

RanagE: Caribbean lowlands of Costa Rica.

135. Piper silvicola C. DC, Anal. Inst. Fis.-Geogr. Costa Riea 9: 159, 1897.
Tyer LocaALITY : Rfo Naranjo, Costa Rica (Tonduz 7611, the type).
RANGE: Lowlands of northeastern Costa Rica.
CorTA Rica: Rio Naranjo, ? Tonduz TH36.

136. Piper mirabile Trel.,, sp. nov, .

A thick-trunked tree 6 to 7 meters tall, essentially glabrous except for the
puberulent nerves heneath; leaves elongate-elliptic, obscurely blunt- or emar-
ginulate-acuminate, obliquely rounded at base or obscurely subecordulate, 10 to
12 X20 to 25 ¢m.,, submultiple-nerved with about 3 impressed upcurved nerves on
each side of the lower half and 2 or 3 from the hase, hronzing; petiole 40 to 5O
mm. fong, somewhat fleshy-warty like the twig, winged ; spikes pendent, 6 to 8X
370 mm.,; bracts suborbicular, ciliate-fimbriate: ovary depressed-ellipsoid; stig-
mas 3, sessile.
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Type in the U. 8. National Herbarium, no. 1,181,884, collected at Santa Clara
de Cartago, Costa Rlica, altitude 1,950 meters, July 20, 1823, by William R.
Maxon and A. D. Harvey (no. 8248).

RanagE: Upper Reventazdn Valley, Costa Rica. -

137. Piper evasum Trel., sp. nov.

A shrub, essentially glabrous except fur the tomentulose fleshy-warty twigs
and petioles and the pubescent nerves beneath; leaves regularly elliptic, sub-
acuminate, equilaterally cordate with open sinus secarcely 15 mm. deep, 1634
cm., submultiple-nerved with about 5 upcurved nerves from below the upper
third on each gide and about 2 from the base; petiole 30 mm. long, thick and
winged : inflorescence unknown.

Type in the U. 8. National Herbarium, no. 1,307,366, collected at El Arenal,
Province of Guanacaste, Costa Rica, altitude H00 meters, January 18, 1926, by
Paul C. Standley and Juvenal Valerio (no. 45280),

RanNaE: Pacific slope of Costa Rica.

138. Piper longevillosum Trel.,, sp. nouv,

A soft shrub with long-villous twigs; leaves broadly elliptie, subacuminate,
slightly inequilaterally cordate with shallow sinus or subauriculate with the
larger lobe covering the petiole, 12X18 to 15X 22 cm., submultiple-nerved with
about 4 upcurved nerves from the lower half on each side and as many more
from the bhase; petiole 40 mm. long, winged, villous like the base of the nerves
beneath; inflorescence unknown,

Type In the U. 8. National Herbarinm, no. 1,307,322, collected at El Silencio,
near Tilaran, Province of Guanacaste, Costa Rica, altitude 750 meters, January
18, 1926, by Panl C. Standley and Juvenal Valerio (no. 44698).

RangeE: Pacific slope of Costa Rieca.

138. Piper pittieri C. DC. Bull. Soc. Bot. Belg., 29°: 69. 189%0; 30°: 204.
1891.

TYPE LOCALITY : Between Turrialba and Rio Birris, on Volcin de Irazi, Costa
Rica, at 2400 meters altitude (Pittier 376, the type).

RANGE: Central mountains of Costa Riea.

Costa Rica: Turrialba, Pittier 13234 (J. D. Smith 7507). Achiote, Voleip
de Pods, Tonduz 10794 ; Standley 34612. Laguna del Reventado, Volein de
Irazti, 3,000 meters, noted as the highest Costa Rican altitude for a Piper,
Pittier 14116 ; Tonduz 4244. Cerro de las Caricias, Heredia, S8tandley & Valerio
52235. Cerro de las Lajas, Standley & Valerio 51565,

140. Piper trimetrale C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 159. 1897.
TYPE LOCALITY : Rfo Tuis, Costa Rica (Tonduz 8169, the type).
RaANGE: Reventazén Valley, Caribbean slope of Costa Rica.

141. Piper riparense C. DC. Anal. Inst. Fis.-Geogr. Costa Rlea 9: 173. 1897.
TYPE LOCALITY: Buenos Aires, Rio Haclm, Costa Riea (Tonduz 48083, the
type).
RANGE: Diquis Valley, Pacific slope of Costa Rica.
142. Piper euryphyllum C, IIC, Bot, Gaz. 7T0: 178. 1920,
Piper triseriale C. DC, Bot, Gaz. 70: 187. 1920.
TYPE LocALITY : La Palma, Costa Rica (Tonduz 12688, the type).
RangE: High mountains of central Costa Riea.
CosTA Rica: La Palma, Pittier 12663, type of P. triseriale.

143. Piper otophorum C. DC. Bull. Soc. Bot, Belg, 8301 220, 1891
TYPE LOCALITY : Siquirres, Costa Rica (Pitiier 3183, the type).
RaNGE: Caribbean lowlands of northeastern Costa Rica.

CosTa Rica: Rio Naranjo, Tonduz 7551.
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144, Piper auriculiferum Trel,, sp. nov,

A shrub, slightly pubescent on the nerves beneath, the twigs white-granular;
leaves ineguilaterally sublanceolate- or oblanceolate-elliptic, acuminate, Iaterally
semicordate with the lobe or auricle equaling and covering the petiole, 6.5 to
8106 to 18 cm., submultiple-nerved with about 5 upcurved nerves from below
the middle on each side and 2 spreading from the base; petiole 10 mm. long,
gcarcely winged; spikes 4 X630 mm,; peduncle 10 mm. long; bracts triangular-
subpeltate; berries round-oblong, convallately truncate; stigmas 2, sessile,

Type in the U, 8. National Herbarium, no, 1,307,316, collected at El Silencio,
near Tilarn, Province of Guanacaste, Costa Rica, altitude 750 meters, January
13, 1926, by Paul C. Standley and Juvenal Valeric (no. 44648).

RaANGE: Pacific slope of Costa Riea.

145. Piper biauritum C., DC, Anal. Inst. Fia-Geogr. Costa Rica 9: 161. 1897.
TyPB LOOALITY : Shirores, Talamanca, Costa Rica (Tonduz 9270, the type).
RaxgE: Caribbean slope of Costa Riea.

148, Piper insolens Trel.,, sp. nov.

A shrub: twigs for a time dingy-villous; leaves obliguely lance-ovate, falcate-
acuminate, bicordulate with -lateral sinus, 6 to 7X14 to 16 cm., pinnately
nerved from below the middle, the nerves 5 or 6X2, sparingly dingy-villous
above, the nerves densely crisp-hairy beneath; petiole 10 mm. long, covered
by the blade, villous, not winged; spikes noted as greenish white.

Type In the U. 8. National Herbarium, no. 1,307,288, collected at Santa
Maria de Dota, Province of San José, Costa Rica, altitude 1,600 meters, Jan-
nary, 1926, by Paul C. Standley and Juvenal Valerio (no. 43306).

RaNGE: High divide of central Costa Rica.

147. Piper disparifolium Trel., sp. nov.

A nodose shrub, glabrous except for the obscurely appressed-puberulent
fierves beneath ; leaves lance-ovate, acuminate, obliquely cordulate, 8 to 10<20
10 22 cm., plnnately nerved from below the middle, the nerves § or 7X2; petiole
8+2 mm. long, not winged ; spikes (young) 2X30 mm.; peduncle 10 mm. long:
bracts roundish-subpeltate, ciliolate.

Type in the U. 8. National Herbarium, no. 1,307,484, collected at Pejivalle,
Province of Cartago, Costa Riea, altitude 900 meters, February 7, 8, 1926, by
Paul C. Standley and Juvenal Valerio (no. 46993).

RancE: Upper Reventazdén Valley, Costa Rica.

Coata Rica: El Mufieco, Rio Navarro, Cartago, Standley & Valerio 51018,
Pelivalle, Standley & Valerio 47082, Peralta, Stevens 372,

148, Piper celatipetiolum Trel., sp. nov.

A glabrous shrub; leaves elliptic-ovate or subobovate, faleate-acuminate, very
unequally cordulate, 7 to 7.5X16 cm., pinnately nerved from below the upper
third, the nerves about 6X2; petiole § mm. long, granular-papillate; spikes
3X45 to 55 mm,; peduncle 10 mm. long; bracts triangular-subpeltate: berries
obconical, truncate; stigmas 3, minute, sessile.

Type in tbe U, 8, National Herbarium, no. 1,229,492, collected at Capulin,
Province of Alajuela, Costa Rica, altitude 80 meters, April 2, 1924, by Paul C.
Standley (no. 40178).

Raxage: Pacific lowlands of Costa Rica.

149. Piper subaspericaule C. DC. Anal, Inst. Fis.-Geogr. Costa Rica 9: 162.

1897.
Piper trichocladum C. DC. Anal. Inst. Fls.-Geogr. Costa Rica 9: 167. 1897.
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TYprE LOCALITY . Rio Naranjo, Costa Rica (Tonduz 7625, the type; this i1s also
the type of P. trichocladum). |

Range: Caribbean lowlands of Costa Rica and Nicaragua.

CosTA RIca: Rio Naranjo, Tornduz 7G660.

150. Piper virgultorum C, DC. Bot. Gaz. 70: 173, 1920.

TYPE LOCALITY : Tsuritkub, Talamanca, Costa Rica (Tonduz 8650, the type).

RANGE: Caribbean slope of Costa Rica.

CosTA Rica: Boca de Zhorquin (Tonduz 8570 ; ?8577). Las Vueltas, ? Tanduz
12823. La Florida, ? Lankester, in 1925, Without definite locality, Brade 2439.
Tuarrialba, Tonduz 4113.

151. Piper chrysostachyum C. DC. Bull. Soc. Bot. Belg. 30 *: 207, 1891.
TyPE LocaLITY : Rio Surubres, San Mateo ( Bioliey 4073, the type).
RangE: Pacific slope of Costa Rica.
CosTa Rica: Buenos Aires, Pitticr 6526, 6530. Rio La Barranca, San Juan
de San Ramoén, Tonduz 17777,

152. Piper vicinum Trel., gp. hov.

General characters of P. chrysostachirum, but the nerves subpubescent be-
neath, and with glabrous bracts and pistils,

Type in the U, S. National Herbarium, no. 577,145, collected at * Yuavin,”
[ ?Zhorquin], Cozta Rica, altitude 700 meters, March, 1892, by A. Tonduz (no.
6635) .

RaNGgeE: Caribbean slope of Costa Rica.

153. Piper pelliticaule Trel., sp. nov.

A shrub ; twigs brown-puberulent and with intermingled longer straight hairs:
leaves broadly elliptic, acutely short-acuminate, unequally rounded at base, 8
to 10.6X16 to 19 cm., pinnately nerved from below the middle, the nerves
about 647, evanescently somewhat hirtellous above, tomentulose and villous-
hirsute on the nerves beneath; petiole 10 or 1543 mm. long, brown-hirtellous,
winged at base; inflorescence unknown.

Type in the U. 8. National Herbarium, no. 1,307,499, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,600 meters, February 12, 13, 1926,
by Paul C. Standley and Rubén Torres (no. 47538).

RaNagE: High central divide of Costa Rica.

CosTa Rica: Rio Virilla. ? Tonduz 17770.

154. Piper anisophyllum Trel, sp. nov.

Piper dilatatum acutifolium C. DC, Bull. Scoc. Bot. Belg. 30': 217. 1801.

TYPE LocALITY : El General, Costa Riea {(Tonduz 3385, the type).

RAaneE: Pacific slope, Costa Rica.

Costa RicA: With the type, Tonduz 3392. Tilariin, Guanacaste, S8tandley &
Valerio 44228. Boruca, Pittier 8747.

155. Piper pseudodilatatum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 165.
1897.
TYPR LOCALITY : Punta Mala, Costa Rica (Tonduz 6797, the type).
RANGE: Pacific lowlands of Costa Rica.

1568. Piper zacatense C, DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 161. 1897.
TyYrE LOCALITY : Boca Zacate, Costa Rica (Pittier 6828, the type).
RaNGE: Pacific lowiands of Costa Rica.

156a. Piper zacatense percaudatum C, DC. Anal. Inst. Fis.-Geogr. Costa Rica
9: 161. 1897.

TYPE LoCALITY : Golfito, Golfo Dulce, Pittier 9914, the type; distributed also
as J. I). Smith T7T132.

66747—29——4
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Rangr: Pacific lowlands of Costa Rica.
CosTa Rica: Rfo Corozal, S8anto Domingo, Pittier 10002 (J. D. Smith 7131).
Rio Colorado, Golfo Dulce, Pittier 9991 (J. D. Smith 7144).

157. Piper uvitanum C. DC. Bot, Gaz. 70: 182. 1920,
TYpE LocALITY : La Uvita, Limén, Costa Rica (Pittier 12690, the type).
Range: Caribbean lowlands of Costa Rica.
CosTAa RIca: Limén, Debeaur 59.

158. Piper alajuelanum Trel.,, sp. nov.

A shrub, glabrous except for the obscurely puberulent nerves beneath; leaves
obliquely subelliptic-oblong, acuminate, rounded at least on one side at base,
b to TX12 to 16 cm,, pinnately nerved from below the middle, the nerves 5 or
(X2, cancellately venulose; petiole 10 mm. long, not winged; spikes 2 to 3 X85
mm. ; peduncle slender, 10 to 15 mm. long, white-granular like the twigs; bracts
lunulate-subpeltate, clliolate.

Type in the U. 8. National Herbarium, no. 796,164, collected at Nuestro Amo,
Alajuela, Costa Rieca, altitude 800 meters, February, 1911, by Otén Jiménez
(no. 988).

RANGE: Pacific slope of Costa Rica.

159. Piper villosisquamulum Trel., sp. nov.

A shrub; twigs glabrous, pale-granular; leaves obliquely elliptic, long-
acuminate, rounded at base or subcordulate at least on one side, 6 to 8X18
to 23 em., pinnately nerved from below the middle, the nerves about 746, loosely
and deciduously villous beneath with the veins appressed-pubescent; petiole
8+2 mm. long, glabrous, winged only at base; spikes filiform, 2X150 mm.:
peduncle 10 to 15 mm, long, obscurely velveiy or glabrous; bracts roundish-
subpeltate, ciliolate; ovary round-truncate; stigmas 3, minute, seasile.

Type in the U, 8. National Herbarium, no. 1,229 448, collected at La Hondura,
Province of San José, Costa Rica, altitude 1,300 to 1.700 meters, March 16,
1524, by Paul C. Standley (no. 37799).

RANGE: High central divide of Costa Rica.

CosTA Rica: With the type, Standley 37757.

180. Piper rhodostachyum Trel., sp. nov,

A smalil crisp-villous shrub; leaves obliquely lanceolate, faleate-attenuate,
subcordulate on one side, 3X10 em., subrugose, pinnately nerved from below the
middle, the nerves 413, prominent heneath; petiole scarcely 242 mm. long:
spikes (young) 2X15 mm., pink.

Type in the U. 8. National Herbarium, no, 1,318,150, collected at Reventazon,
Costa Rica, August 4, 1927, by C. H. Lankester (no. 1163).

RANGE: Reventazdn Valley, Costa Rics.

1681. Piper polytrichum C. DC. Candollea 1: 110. 1923; Schroeder, Candollea
3: 138. 1926,
TYPE LocaLITY : Cafias Gordas, Costa Riea (Pittier 11070, the type; “ 10070 "),
Ranee: Mountains of southeastern Costa Rica.
Costa Rica: With the type, Pittier 11071.

162. Piper nigricaule Trel., ap. nov.

A shrub; twigs blackening, sparsely crisp-pubescent; leaves elliptic-sublance-
olate, unequally cordulate, 5X13 to 15 cm., pinnately nerved from below the
middie, the nerves 6X2, transiently somewhat hairy on both sides and per-
gistently pubescent on the nerves; petiole 542 mm. long, hairy, winged at
base; spikes 3X50 to 88 mm.; peduncle slender, 10 mm. long, glabrate: bracts
tunulate-subpeltate, ciliolate ; berries obpyramidal-triquetrous; stigmas 3. sessile.
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Type in the U. 8. Nationa! Herbarium, no. §77,290, collected at Santo Domingo
de Golfo Dulee, Costa Rica, March, 1910, by A. Tonduz (no. 99569). Distributed
also by John Donnell 8mith as no. 7139 (sheets 596,520 and 596,622 in the U. 8.
National Herbarium).

RanaE: Pacific coast region of Costa Rica.

163, Piper sclernmyeluni C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 167. 1897,
TyrE LocaLITY : Tsuritkab, Talamanca, Costa Rica (Tonduz 8675, the type).
RaNGE: Caribbean slope of Costa Riea.

1684. Piper subsessilifolium C. DC. Bull. Soc. Bet. Belg. 30%: 216, 1891.

Piper subgessilifolium palmanum C. DC. Bot. Gaz. 70: 183. 1920.

TYpE LocALITY : Rio Navarrito, Costa Rica, Pittier 2436 (* 2435"), the type.

RANGE; Mountains of central Costa Rica.

Costa Rica: La Palma, Tonduz 12662, type of var. palmanum. Alto de la
Estrella, Cartago, Stendley 39108, 39232 with lance-oblong leaves 3.5 to 4.5X13
to 15 em. EI Mufieco, Rfo Navarro, Standley 33426, 33436, 33567, 33628, 33651 ;
Standley & Torres 51110; Standley & Valerio 51027. La Hondura, Standiey
36496, with narrow leaves.

185. Piper concepcionis Trel., sp. nov.

A spreading or subrepent, essentially glabrous shrub; leaves oblong- or ovate-
elliptic, acuminate, nearly equilaterally rounded at base, 8 to 13X20 to 25 cm.,,
pinnately nerved from below the middle, the nerves b or 6X2, congested below;
petiole 10 to 20 mm, long, not winged; spikes (young) 2X35 mm., drying red,
with peduncle 5 mm. long; bracts lunulate-subpeltate.

Type in the U. 8. National Herbarium, no. 798,403-798,404, collected at La
Coneepei6n, plains of Santa Clara, Costa Rica, February, 1886, by John Donnell
Smith (no. 6749).

RANGE: Caribbean piedmont of Costa Rica.

Costa Rica: Guipiles, Standley 37123, 37131, 37319.

166. Piper arundinetorum Trel.,, sp. nov.

A weak subscandent glabrous shrub; leaves narrowly elliptic, acuminate,
subobtuse at the convallate base, 4 to 6 X13 to 16 cm., submultiple-nerved from
the lower half, the nerves 5X2, drying bright green and veiny; petiole b mm.
long, not winged; spikes 3X40 mm.; peduncle 10 mm. long; bracts triangular-
subpeltate, the pale margin coarsely fimbriate ; berries oblong-truncate; stigmas
2, minute, sessile.

Type in the U. 8. National Herbarium, no. 1,307,268, collected in oak and
bamboo forest, near Laguna de la Escuadra, El Copey, Province of San José,
Costa Rica, altitude 2,100 meters, December 16, 19235, by Paul C. Standley
(no. 41967).

RANGE: Central mountains of Costa Riea.

167. Piper sulcinervosum Trel,, sp. nov,

A shrub; twigs somewhat crisp-pubescent; leaves elongate-lanceolate, long-
acuminate, the narrowed base nearly equally subobtuse, 55 to TX17 to 18 cm.,,
submulitiple-nerved from the lower third, the sulcate nerves § or 6X2 with
the lower congested, and slightly hairy above; petiole 3 to 7 mm. long, some-
what crisp-pubescent, not winged ; spikes (yonng)} 3X40 mm., purple; peduncle
7 mm. long, slightly crisp-pubescent; bracts roundish-subpeltate, cillolate.

Type in the U. 8. National Herbarium, no. 1,229,701, collected on Cerro de la
Carpintera, Province of Cartago, Costa Rica, altitude 1,600 to 1,800 meters,
February, 1924, by Paul C. Standley (no. 36569).

RRaxagE: Upper Reventazén Valley, Costa Rica.

Costa Rrca: Cerro dc la Carpintera, Standley 35634, 3b707. Orosi, Cartago,
Stondley 39674.
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168. Piper pendens Trel., sp. nov.

A small pendent epiphytic shrub; twigs transiently crisp-pubescent; leaves
elongate-lanceolate, gradually long-acuminate, subequally rounded at bage, 3.5 to
4.5X12 to 15 cm., pinnately submultiple-nerved from below the middle, the
fmpressed nerves about 5X2, approximate downward and sparsely velvety
beneath, drying thin and paler beneath ; petiole 5 mm. long, crisp-pubescent, not
winged; spikes (young) 2X35 mm. sharp-mucronate, dark red; peduncle
10 mm. lohg, crisp-pubescent ; bracts roundish-subpeltate,

Type in the U. 8. National Herbarium, no. 1,307,584, collected at Yerba DBuena,
San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters, February 22,
28, 1926, by Paul C. Standley and Juvenal Valerio (no. 49822),

Rance: High central divide of Costa Rica.

168a. Piper pendens infaustum Trel.,, var, nov,

A terrestrial shrub with less gradually acuminate leaves.

Type in the U. 8. National Herbarium, no. 1,220,361, coliected at El Mufeco,
south of Navarro, Provinece of Cartago, Costa Rica, altitude 1,400 meters
February 8, 9, 1924, by Paul C, Standley (no, 33651),

RBanage: Upper Reventazdén Valley, Costa Rica.

168. Piper pseudo-aduncum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 166.
1897.
TYPE LOCALITY : Puerto Viejo and Sarapiquil River (Biolley 6914, the type).
RAwnag: Caribbean slope of Costa Rica.

170. Piper bryogetum C. DC, Bot. Gaz. T0: 175. 1920.
Piper bryogeton C. DC, Candollea 1: 85. 1923.
TYPE LOCALITY : Trejos, Las Vueltas, Tucurrique, Costa Rica (Pittier 12939),
Rance: Caribbean slope of Costa Rica,
Coata Rica: Haclenda de Zent, Pittier 14852, Rio Hondo, Santa lara,
Cook & Doyle 563.

171, Piper matinanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 8: 170. 1897.
TYPE LOCALITY : Matina, Costa Rica (Piftier 9759).
RAngE: Caribbean lowlands of Costa Rica.

172. Piper eabagranum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 173. 1897

TyYrr rocarLrTy: Cabagra, near Buenos Aires, Costa Rica (Pittier 6528, the
type).

RaxcgE: Diquis Valley, Costa Rica.

173. Piper blepharilepidum Trel.,, 8p. nov. |

A shrub; twigs slender, glabrous, green-granular; leaves subelliptie,
acuminate, ineguilaterally obtuse at base, 4 to 6X11 to 15 cm., pinnately
nerved from the lower half, the nerves about 5-+4, sparingly appressed-
pubescent beneath, drying green and green-granular; axillary seales long-ciliate;
petiole 342 mm. long, glabrous, pale-granunlar, not winged; spikes (young)
2X60 mm.; peduncle 5 to 15 mm. long, glabrous, pale-dotted: braets roundish-
subpeltate, ciliolate.

Type in the U, 8, National Herbarium, nho. 1,307,434, collected at Quebrads
Serena, Tilarian, Provinece of Guanacaste, Costa Riea, altitude 700 meters, Jan
uary 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46217).

RaAaNGE: Paclfic slope of Costa Rica.

174. Piper epigynium C. DC. Linnaea 37: 346. 1872,

TYPE LOCALITY : Turrialba, Costa Rica (Oersted B58. the type).
RANGE: Reventazén Valley, Costa Rica,
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175. Piper oppressum Trel., sp, nov.

A nearly glabrous shrub:; leaves lance- or subovate-elliptic, long-acominate,
subobliquely acute at base, 5§ to 7.5X13 to 18 cm., pinnately nerved from the
lower half, the nerves (4 or 5X2) with some short intermediates and at most
obscurely appressed-pubescent beneath ; petiole slender, 10 to 20 or 30 mm. long,
the longest narrowly winged to the end; spikes 2X30 to 40 or even 30 mm.;
peduncle 5 mm. long: bracts inconspicuous, glabrous.

Tvpe in the 1. 8. National Herbarium, no. 474,585, collected at Matambd,
Nicora Peninsula, Costa Rica, altitude 600 meters, May 23, 1903, by 0. F. Cook
and C. B. Doyle (no. 697).

RaxNgE: Pacific coast region of northern Costa Rica.

Costa RicA: Nicoya, Tonduz 13962.

178. Piper esquivelanum Trel., sp. nov.

An essentially glabrous shrub, copiously brown-granular throughout; leaves
ovate-elliptic, subacuminate, equilaterally acute at bhase, 6 to 7. 5X13 to 15 cm.,,
plnnately merved from the lower half, the nerves about 4X2, microscopically
puberulent on the nerves beneath ; petiole 15 mm, long, winged toward the base;
spikes 3 X556 mm., slightly mucronate; peduncle 5 mm, long; bracts concave;
berries subglobose: stigmas 3. sessile.

Type in the U. 8, National Herbarium, no. 1,307,339, collected at El Arenal,
Province of Guanacaste, Costa Rica, altitude 485 to 600 meters, January 18,
19, 1928, by Paul C. Standley and Juvenal Valerio (no. 45042).

RaxgeE: Pacific slope of Costa Rica.

CosTa Rica: El Bilencio, Guanacaste, Staendley & Valerio 44644,

177. Piper machadoanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica ©: 188.
1897.

Piper dichotomum Auct.. as to Nicaragua.

TYPE LOCALITY: Boea Machado, 8an Juan Valley, Nicaragua (Péftfer 9638,
the type).

RaNgE: Caribbean lowlands of northern Costa Rica and adjacent Nicaragua.

CosTA Rica: Santa Clara. Las Delicias, Biolley 10876. Finca Montecristo,
Standley & Valerio 48415, 48485, 48503, 45534, 48574, 48583. Hamburg Finca,
Standley & Valerio 48667, 48690, 48715, 48743, 48757, 48777, 48819. La Colom-
hiana Farm, Standley 36796, 36962, 36982,

178. Piper brachistopodum C, DC. Bot. Gnaz. 70: 182. 1820,
TYPE LOCALITY ; Las Vueltas, Tucurrique, Costa Rica (7Tonduz 13143, the type).
RaNGE: Caribbean slope of Costa Rica.
Cosara Rica: Las Vueltas, Tonduz 13128,

179, Piper nodosum C. DC, Bot. Gaz. 70: 185. 1920.
TYPE LOoCALITY ; Cafias Gordas, Costa Rica (Pittier 11072, the type).
RaAaxnGE: Mountaing of southeastern Costa Rica.

180. Piper coactoris Trel., sp. nov.

A shrub; twigs evanescently hairy, copiously pale-granular near the nodes;
leaves lance-elliptic, long-acuminate, inequilaterally acute at the base, 5.5 to
8 X18 c¢m., pinnately nerved from below the middle, the nerves § or 8XZ2,
rugose, roughened beneath by subappressed hairs; petiole 10-+2 or 5 mm. long,
glabrate, pale-granular, scarcely winged; splkes 3 X60 to 85 mm., mucronate;
peduncle 10 mm. long, pale-granular; bracts transversely subpeltate, elliolate:
berries oblong-subquadrate ; stigmas minute, seastile.

Type in the U. 8. National Herbarium, no. 1,307,617, collected at Viento
Fresco, Province of Alajuela, Costa Riea, altitude 1,600 to 1,800 meters, Febdb-
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ruary 13, 1926, by Paul C. Standley and Reubén Torres {no. 47935). Dedicatec.
to the junior coliector.

RaNgE: High central divide of Costa Rica.

CosTa RIca: Viento Fresco, Standley & Torres 47776. Fraijanes, Siandley
& Torres 47535, 47583. San Isidro, Heredia, Standiey & Valerio 496589, 49722
n2054.

181. Piper villistipulum Trel.,, sp. nov.

A shrub:; twigs glabrous, pale-granular; leaves somewhat obliquely elliptic,
acuminate, inequilaterally acute at base, 6 to 85X17 to 22 cm., plonately
nerved from below the middle, the nerves 6 or 7X2, sparsely upcurved-hirsute
on the nerves and principal veins beneath, the caducous stipules villous; petlole
15 or 10+5 mm. long, winged at base only, pale-granular; spikes (young)
2X40 mm., mucronate; peduncle 5 to 10 mm. long, glabrous; bracts round-
subpeltate, ciliolate.

Type in the U. 8. National Herbarium, no. 1,229,686, collected at El Mufbieco.
south of Navarro, Province of Cartago, Costa Riea, altitude 1,400 meters, Feb-
ruary 8, 9, 1924, by Paul C. Standley (no. 33438),

RANGE: Upper Reventazon Valley, Costa Rica.

Coera Rica: With the type, Stondley 33942 ; Standley & Valerio 51014, 51030,
H1103, 51245.

182. Piper tabanicidum Trel.,, sp. nov,

A shrub; twigs sparsely and transiently pale-villous, green-granular; leaves
elliptie, acuminate, slightly inequilaterally obtuse at base, 4.5 to 7.5X15 to 16.
or 9X21 cm. pinnately nerved from the lower half, the nerves pale, about
o X 2, upcurved-pubescent beneath, deep glossy green; petiole about 1042 mm.
long, subhirsute, green-granular, winged at base; spikes 3 to 4X40 to 50 mm, ;
peduncle 5 to 10 mm. long, glabrous; bracts concave-inflexed ; berries depressed-
globose, velvety: stigmas 3, sessile,

Type in the U. 8. National Herbarium, no. 1,307,383, collected at Tilarin,
Province of Guanacaste, Costa Rica, altitude 600 meters, January, 1926, by
Paul C, Standiey and Juvenal Valerio (no. 45676).

RaAaNgE: Pacific slope of Costa Rica.

Costa Rica: About Tilardn, Standley & Valerio 44241, 44287, 44996, 46122,
46145, 40248, 46360, 46593. Libano, Guanacaste, Standley & Valeric 44896,
44925.

“Fruit used formerly to kill maggots in wounds of horses and cattle.”

183, Piper barbulatum C. DC. Candollea 1: 124, 1923 : Schroeder, Candollea
3: 135. 19286,

Piper hostmannianum Auct,, as to Costa Rica.

TYPE LOCALITY : Nicoya, Costa Riea (Tonduz 13697, the type).
RaNgrE: Pacific lowlands of northern Costa Rica (and Nicaragua?).
CosTa Rica: With the type, Tonduz 13964.

184. Piper umbricola C. DC. Bull. Soc. Bot. Belg. 30%: 215. 1891,
TYPE LOCALITY : Rodeo de Pacaca, Costa Rica (Pittier 3238, the type).
RANGE: Pacifle slope of Costa Riea.

CosTA RiIcA: Buenos Aires, Tonduz 4900. Térraba, Pittier 3594, San Ramén,
Twnduz 17780.

185, Piper disparipes Trel.,, sp. nov,

A shrub, glabrous except for the minutely puberulent nerves beneath; twigs
pale-granular; leaves subelliptic-oblong, acuminate, the narrowed hase 1in.
equilaterally subacute, 68 to 7X16 to 20 cm., pinnately nerved from below the
middle, the nerves about 5X2, dryirg rather thin and yellowish; petiole 543
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to 845 mm. long, pale-granular, scarcely winged ; spikes 3 X90 mm.; peduncle
b mm. long; bracts roundish-subpeltate, ciliolate; berries cuble; stigmas 2,
minute, sessile.

Type in the U, 8, National Herbarium, no. 1,307,327, collected at El Silencio,
Tilar&n, Provinece of Guanacaste, Costa Riea, altitude 750 meters, January 13,
1926, by Paul C. Standley and Juvenal Valerio (no, 44766).

RangE: Pacific slope of Costa Rica.

CosTa RIcA: Naranjos Agrios, Tilarin, Stendicy & Valerio 46406.

186. Piper papulatum Trel., sp. nov.

A shrub, glabrous except for the obscurely rough-puberulent nerves beneath;
twigs white-papiliate; leaves subovate-elliptie, gradually acuminate, inequi-
laterally rounded at base, 4 to 5X13 to 9X20 cm., pinnaiely nerved from the
lower half, the nerves 4 or 5X2, drying thin; petiole 644 mm. long, closely
white-papillate, winged at base; spikes 3 X75 mm., blunt ; peduncle 5 mm. long:
bracts roundish-subpeltate.

Type in the U. 8. National Herbarium, no. 1,229,493, collected at Capulln, Rio
Grande de Tircoles, Province of Alajuela, Costa Rica, altitude 80 meters,
April 2, 1924, by Paul C, Standley (no, 40181).

RaAaxgE: Pacific lowlands of Costa Riea,

187. Piper imparipes Trel., sp. nov.

A shrub, somewhat puberulent on the axes and the nerves beneath; twigs
green-dotted ; leaves suboblong-elliptic, acuminate, inequilaterally subacute at
base, 6 to 7X16 to 18 cm., pinnately nerved from the lower half, the nerves
about 514, drying glossy and rather thin; peticle 745 mm. long, winged at
base; spikes 3 X750 mm., obtuse, pale green; peduncle 5§ mm. long; bracts
roundish- or triangular-subpeltate, ciliolate.

Type in the U, 8. National Herbarium, no. 1,220,673, collected at La Verbena,
Province of San José¢, Costa Rica, altitude 1,200 meters, January 29, 1924, by
Paul C. Standley (no. 32244).

RaNaE: High central divide of Costa Rieca,

188. Piper leptocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 164, 1897.
Piper dilatatum leptocladum C. DC. Candollea 1: 96. 1923.
TYPE LocALITY : Rfo Tuis, Costa Rica (Pitticr 8160, the type).
RANGE: Reventazién Valley, Costa Rics.

189, Piper pubens Trel., sp. nov.

A shrub; twigs evanescently appressed-soft-hairy, finely pale-granular; leaves
lance- or ovate-elliptic, long-acuminate, obliquely subacute at base. § to 6.5X15
c¢m., pinnately nerved from the lower half, the nerves about 5X2, filnely granular
but scarcely roughened above, paler beneath, with the nerves coarsely appressed-
hispid, drying thin and microseopically punctulate; petiole 10 or 1542 mm.
long, transiently crisp-hairy, winged at base ; spikes (young) 265 mm., slender-
mucronate; peduncle slender, 10 mm. long, glabrate; bracts round-subpeltate,
glabrous,

Type in the U. 8. National Herbarlum, ne. 1,229,478, collected at La HEstrella,
Province of Cartago, Costa Rica, March 26, 1924, by Paul C. Standley (no.
39329).

RangE: Upper Reventazon Valley, Costa Rica.

CosTA Rica: With the type, Ntandley 89197.

190. Piper subdivaricatum Trel., sp. nov.

A shrub; twigs thinly upcurved-hirsmte, pale-granular; leaves lanceolate,
attenuate, inequilaterally obtuse at base, 4 to 4.5X13 to 15 cm.,, pinnately nerved
from below the middle, the nerves about 645, sparsely appressed-hispid on the
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nerves beneath and glandular-punctulate between them; petiole scarcely 342
mm. long, subhirsute, becoming pale-granular, winged at base; spikes (young)
2X25 mm., short-peduncled ; bracts roundish-subpeltate, ciliolate,

Type in the U. S. National Herbarium, no. 1,229,710, collected at La Hondura,
Province of San Jos¢, Costa Rica, altitude 1,500 meters, March 2-4, 1924, by
Paul C. Standley (no. 36489),

RancE: High central divide of Costa Rica.

191, Piper rotundibaccum Trel, sp. nov.

A shrub; twigs retrorsely crisp-pubescent, becoming finely pale-granular;
leaves lanceolate, gradually long-acuminate, inequilaterally obtuse at base,
3.9 to 4.6X10 to 13 cm., obscurely subrugose, pinnately nerved from the lower
half, the nerves about 4X2, appressed-hirsute beneath; petiole scant 5§ mm.
long, hispid or granular, not winged ; spikes slender-mucronate, in fruit 5X5B0
to 60 mm. ; peduncle 156 mm. long, hirtellous ; bracts triangular-subpelfate, ciliate-
lacerate; berries rather large, globose, umbilicate; stigmas 2, sessile,

Type in the U. 8. National Herbarium, no. 1,307,279, collected at Quebradillas,
Santa Maria de Dota, Province of San José, Costa Riea, altitude 1,500 meters,
December 24, 1925, by Paul C. Standley (no. 42902).

RaxgeE: High central divide of Costa Rica.

CosTA Rica: Near Santa Maria de Dota, Standley 42891. San Pedro Montes
de Oca to Curridabat, Standiey 41285,

191a. Piper rotundibaccum fraijanesanum Trel., var. nov.

Leaves becoming subovate, variable at base and sometimes cordulate; berries
scarcely umbonate.

Type in the U. 8. National Herbarium, no. 1,307,511, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,600 meters, February 12, 13, 1026,
by Paul C. Standiey and Rubén Torres (no. 47669).

RANGE: High centrai dlvide of Costa Rica.

CosTA RIca: About Fraljanes, Standley & Torres 47521, 47543, 47569.

192. FPiper zonulatispicum Trel., sp. nov.

A shbrub; twigs slender, transiently retrorsely appressed-hispid, becomin;
pale-granular; leaves lanceloate, gradually long-acuminate, unequally rounde:d
at base, 3.5 to 4.56X11 to 14 cm., pinnately nerved from below the middle
(nerves about 4X2), somewhat rugose in age, paler beneath, with the nerves
appressed-hispid; petiole 5§42 mm. long, appressed-scabrid, not winged abova
the base; spikes 2X556 mm., pointed, conspicuously pale-banded by the rounded-
subpeltate ciliolate bracts; peduncle 10 to 15 mm. long, glabrous; ovary suk-
globose-truncate ; stigmas 3, minute, sessile,

Type in the U. 8. National Herbarium, no. 1,307,636, collected at El Mufiecc,
Rio Navarro, Provinee of Cartago, Costa Rica, altitude 1,500 meters, March €,
7, 1926, by Paul C. Standley and Juvenal Valerio (no. 51116).

RANGE: Upper Reventazén Valley, Costa Rien.

Costa RiIca: With the type, Standley 33641: Standley & Valerio B1338.
Qrosi, Standley 39812, 39893.

193. Piper ejuncidum Trel., sp. nov.

A slender shrub; twigs retrorse-hirtellous, more hairy beneath the nodes:
leaves lanceolate, long-attenuate, inequilaterally obtuse at base or semicordu-
late, 2.0 to 3.5X9 to 12 cm., pinnately nerved from below the middle, the nerves
about 5X2, crisp-pubescent beneath; petiole 8 or 1042 mm. long, erisp-hispic,
not winged; spikes 2X30 mm. ; peduncle filiform, 20 mm. long, crisp-hirtellous;
bracts roundish-subpeltate, cilinte.

Type in the U. 8. National Herbarium, no. 1,307,870, collected on the Cerro
de las QCaricias, above San Isidro, Province of Heredia, Costa Rica, altituds
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2,300 meters, March 11, 1926, by Paul C. Standley and Juvenal Valerio (no.
52220).

RANGE: High central divide of Costa Rica.

CosTAa RIcA: Above San Isidro, Standicy & Valerio 49773, 49784, 49863, 50260,
52095. Santa Marfa de Dota, Standley 42391,

194, Piper dotanum Trel,, sp. nov,

A slender, spreading or subscandent, glabrous, pale-granular shrub; leaves
lance-oblong, long-attenuate, somewhat unequally rounded at base, 2.5 to 3 X8
to 11 cm., pinnately nerved from below the middle, the nerves about 4X2, dark
green; petiole 3 mm. long, not winged; spikes 3X50 mm., blunt-mucronate;
peduncie 10 mm. long; bracts roundish-subpeltate, glabrous.

Type in the U. S. National Herbarium, no. 1,307,252, collected at Santa Maria
de Dota, Province of San José, Costa Riea, altitude 1,500 to 1,800 meters,
December, 1926, by Paul C. Standley (1no, 41739),

RaxnaE: High centrul divide of Costa Rica.

- CosTA Rica: With the type, Sltandiey 41849.

195, Piper pseudo-albuginiferum Trel., sp. nov,

A delicate shrub; twigs transiently and sparsely crisp-pubescent; leaves
lanceolate, long-acuminate, unequally rounded at base or subcordulate, 3 to 5X11
to 13 em., pinnately nerved from below the middle, the nerves 4X2 and sub-
appressed-pubescent beneath; petiole 543 mm. long, somewhat erisp-pubescent,
not winged; splkes (young) 2X30 mm. blunt, mucronate; peduncle 5 mm.
long, glabrate; bracts transversely subpeltate, ciliolate, snowy on the back.

Type in the U, 8. National Herbarium, no. 1,307,605, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March 8,
7, 1926, by Paul C. Standiey and Juvenal Valerio (no. 50048),

RaxoE: Upper Reventazdn Valley, Costa Rica.

198, Piper verruculigerum Trel., sp. nov.

An essentially glabrous, slender, white-granular shrub: leaves lanceolate or
elliptic-lanceolate, sharply and falcately long-acuminate, unequally rounded at
base, 4 to 5X10 to 15 cm., pinnately nerved from below the middle, the nerves
5-1+4; petiole 5 mm. long, winged below; spikes scarcely 2X50 mm.; peduncle
becoming 15 mm. long; bracts roundish-subpeltate, ciliolate.

Type in the U. 8, National Herbarium, n~. 1,307,440, collected at Quebrada
Serena, Tilariin, Province of Guanacaste, Costa Rica, altitude 700 meters.
January 27, 1928, by Paul C. Standley and Juvensl Vilerio (no. 46239).

RANGE: Pacific slope of Costa Rliea.

Comsra RIcA: About Tilarin, Sitandley & Valerio, 44487, 45043, 45212, 45649,
45679, 45711, 45724, 45940, 40188, ? 46217, 46233, 46420, 46408,

197, Piper verruculosum ., DC. Journ. Bot. Brit. & ¥For. 4: 215. 1864.

Piper nudicaule C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 162, 1897.

TYPE LOCALITY : Mount Candelaria, Costa Rica (Hoffmann 8, the type).

Rance: High central divide of Costa Rlea.

Costa Rica: Tablazo, Tonduz 7922, the type of P. nudicaule. PAramo del
Abejonal, Tonduz 7815,
198. Piper carpinteranum C, DC. Anal. Inst. Fis.-Geogr. Costa Rlea 9: 165.

1897.

TYPE LOOALITY : Cerro de la Carpintera, Costa Rica (Pittier £ Tonduz 4348,
the type).

RANGE: Upper Reventazdén Valley, Costa Rica.

CostTa RicA: Cerro de la Carpintera, Standley 34427, 35551, 35669, 3b5T71.
El Mufieco, Rio Navarro. Cartago, Siandley 33629. Alto de 1a Estrella, Cartago,
Standiey 39309.
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199. Piper silvivagum C. DC, Anal. Inst. Fis.-Geogr. Costa Rica 9: 162. 1897
TYPE LOCALITY : Boca del Rio Zhorquin, Costa Rica (Tonduz 8595, the type).
RancE: Caribbean lowlands of Costa Rica.

CosTa Rica: Shirores, Tonduz 9272. Tuis, Tonduz 11518,

200. Piper reptabundum C. DC. Bot. Gaz, 70: 169. 1820,
TYPE LOCALITY : Shirores, Talamanca, Costa Rica (Tonduz 9277, the type).
RaNGE: Caribbean lowlands of Costa Rica.

201. Piper flavirameum C. DC. Bot. Gaz. 70: 181, 1920.
Typy LocaLITY : La Palma, Costa Rica (Pitfier 12510, the type).
RaxcE: High central divide of Costa Rica.

202. Piper pilibaccum C. DC. Bot. Gaz. 70: 179. 1920.

TYPE LOCALITY : Matambii, Nicoya Peninsula, Costa Rica (Cook & Doyle 702,
the type). -

RAaNGE: Pacific lowlands of northwestern Costa Rlea.

208. Piper urophyllum C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 170, 1897,
Piper sarapiquinum C. DC. Anal, Inst. Fis-Geogr. Costa Rica 9: 166. 1897,
TYrE LocALITY : Rlo Tuis, Costa Rica (Tonduz 8159, the type).

Range: Caribbean slope of Costa Rica.

Cosra Rrca: Tuis, Tonduz 11524, Cartago, Polakowsky 385. Rio de lasi
Vueltas, Tonduz 12764, 'I'saki, Tonduz 9537. Talamanca, Tonduz 9284,
Shirores, Tonduz 9266, 9276 ; Pittier 8275. Rlo Sarapiquf, Biolley 7437, type of
P, sarapiquinum. Matina, Pittier 9742. Finca Montecristo, Standley & Valeri¢
485502, Siquirres, Pittier 3189,

204, Piper catacryptum Trel., sp. nov.

Differs from P. urophylium in its firmer, relatively broader leaves.

Type In the U. 8. National Herbarium, no. 38,069, collected at Rodeo de Pacaca,
Losta Rica, January 12, 1831, by H, Pittier (no. 3293).

RaNag: Pacific slope of Costa Rica.

CosTa RicA: Rodeo de Pacaca, Pitlier 3266. El Arcnal, Standley & Valerio
45224, 45266. 'Tilarin, Standley & Valerio 44305, 45704, 46645. La %ejona,
Standley & Valerio 45818, 45858, 45013. EIl Silencio, Standlcy & Valerio 44584,
Naranjos Agrios, Standley & Valerio 46422, 46491, 46530 with parasitized (?)
spike 5 mm. thick, as also in no. 45858.

205, Piper tractifolium Trel., sp. nov.

A glabrous shrub; leaves lance-elliptic, acuminate, equilaterally acufe ar;
base, 3 to 4X7 to 11 cm., pinnately nerved from below the middle, the nerves
4X2, drying firm, dark green and glossy above, pale and somewhat glandular-
granular beneath; petiole 1¢ mm. long, not winged: spikes 3X35 mm., mucro-
nate; peduncle filiform, 10 mm. long; bracts triangular- or lunulate-subpeltate,
ciliate-lacerate; berries depressed-globose; stigmas 3, large, sessile,

Type in the U, 8. National Herbarium, no. 1,307,683, collected on the Cerro
de las Cariclas, above San Isidro, Province of Heredia, Costa Rica, altitude
2,200 meters, March 11, 19268, by Paul C. Standley and Juvenal Valerio (no.
52052).

RancgeE: High central divide of Costa Rlica,

CosTa Rrca: Vicinity of San Isidro, Standley & Valerio 49918, 49952, 51945,
519567 ; 49122, 50064, with subobovate-lanceolate leaves.

205a. Piper tractifolium pubescens Trel.,, var. nov.
A form with thinper leaves 4X12 em., the nerves berneath and the young
axes sparsely crisp-pubescent.
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Type in the Botanical Garden Herbarium, Brussels, collected at La Palmas,
Costa Rica, by H. Pittier (no, 736).
Raxce: High central divide of Costa Rica.

206. Piper concinnifolium Trel.,, sp. nov.

Piper concinnum Auct., as to Costa Rica.

Piper mombachanum Auct., as to Costa Rica.

A glabrous shrub; leaves lanceolate or lance-elliptic, acuminate, subequilat-
erally acute at base, 3 to 4.5X8 to 11 em., pinnately nerved from far below the
middle, the long-ascending nerves 2X2, with shorter nerves up to the upper
fourth of the midrib, drying thin and veiny; petiole slender, 10 mm. long, not
winged ; spikes 1 to 2X40 mm.; peduncle 5 mm. long; bracts inconspicuous,
concave, subeiliolate; stigmas 3, minute, sessile.

Type in the U. 8. National Herbarium, no. 716,434, collected in the Colinas
de Picdades, San Ramdn, Costa Rieca, altitude 1,100 meters, June 4, 1901, by
A. M. Brenes (no. 14194},

Range: Pacific slope of Costa Rica.

CosrTa Rica: About San Ramoén, Brenes, 17765, 17769, 17782, 17783, 17T784.
Madregal de San Mateo, ? Jiméner 1073. Los Ayotes, Tilarian, Guanacaste,
Standley & Valerio 45478.

207. Piper elliptico-lanceolatum (C. DC.) 'Trel

Piper aequale elliptico-lanceolatum C. DC. Bot. Gaz., 70: 171. 1920.

Tyee LocaLiTY : Colinas de Piedades, San Ramén, Costa Rica (Breses [not
Pittier] 14185, the type).

Rance: Pacific slope of Costa Rica.

CosTa Rica: With the type, Brenes 14186, 14482, Cabagra, Pittier 6530.
Catias Gordas, ? Pittier 11202, Colinas de Chirrip6, ? Tonduz 14665,

208. Piper diquisanum C. DC. Bot. Gaz. 70: 185, 1920,

TYPE LocALITY : Headwaters of the Rio Diquis, Costa Rica (Pilttier 10567.
the type).

Raxar: Pacific slope of Costa Rica.

Costa Rica: With the type, Pittier 10599.

209, Piper tenuispicum C. DC. Bot, Gaz. 70: 170. 1920.

TYPE LocALITY ; Trejos, Las Vueltas, Tucurrique, Costa Rica (Tonduz 13187,
the type).

RangE: Caribbean slope of Costa Rica,

CosTa Rica: Juan Vifiag, Cook & Doyle 294, 205,

210. Piper leptoneuron C. DC. Bot. Gaz, 70: 184. 1920.

TYPB LcCALITY: Santa Clara, Las Delicias, Costa Rica (Pittier 106875, the
type).

Raxce: Caribbean lowlands of Costa Riea.

CosTa RICA: Gu#piles, Standley 37338. La Colombiana Farm, Stendley
36740, 36756.

211. Piper xanthostachyum . DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:
169. 1897,
Ttpe LocAaLITY : Rio Tuls, Costa Rica (Tonduz 8158, the type).
Ranage: Caribbean slope of Costa Rica.

212. Piper stenocladum C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 162, 1897.
TYPE LOCALITY : Boruca, Costa Rieca (T'onduz 6747 in part, the type).
RaANGE: Pacific slope of Costa Rica,

CosTA Rica: Valley of El General, ? Tonduz 3390,
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213. Piper stenocladophorum Trel., sp. nov,

A shrub, glabrous except for the puberulent nerves beneath; leaves lanceo-
Jate-suboblong, acuminate, acute at base, 5 to 5.5X15 to 17 em., pinnately nerved
from the lower half, the nerves 4X2; petiole 10 mm. long, not winged; spikes
3 X85 mm.; berries round, umbilicate.

Type in the Botanical Garden Herbarium, Brussels, collected at Turrialba
by A. Tonduz (no. 8316).

RANGE: Reventazén Valley, Costa Rica.

214. Piper costaricense C. DC. in DC. Prodr, 16 *;: 328, 1869.

TYPE LOCALITY: Aguncate, Costa Rica (Hoffmann 678, the type).

RanGE: Mountains of central Costa Rieca,

CosTa Rica: Volefin de Poils, Pittior 2058 ; Tonduz 10795. Rio Pofls, Pittier
2387. Turrialba, ? Tonduz 41112, Riov Ciruelas, Tondus 2204, Las Concavas,

7 Lankester KO.

215. Piper heptaneurum Trel., sp. nov.

A nodose glabrous shrub; leaves lance-oblong, caudate, acute-based, 4X12
cm,, firm and glossy, pinnately 7 nerved from the lower third; spikes (young)
2X25 mm,

Type in the U. 8. National Herbarium, no. 796,288, collected at Turrialba,
Costa Riea, altitude 200 meters, May 6, 1891, by A. Tonduz (no. 4112),

RANGE: Reventazin Valley, Costa Riea.

216. Piper pablense Trel., sp. noy,

A glabrous shrub; leaves lance- or subrhombic-ovate, acuminate, subcuneate.
4 to 5X8 to 10 em., subpinnately nerved from below the middle, the nerves
about 3X2, drying thin; petiole 10 mm. long, slender, not winged; spikes
(young} 2X30 mm,; peduncle flliform, 5 mm. long; bracts rounded-subpeitate,
ciliolate.

Type in the U. 8. National Herbarium, no, 1,080,653, collected at San Pablo de
Tarrazd, Costa Riea, March, 1918, by Oton Jiménez (no. 1084).

Rawage: Pacific slope of Costa Rica.

217. Piper carnosicaule Trel., sp. nov.

A glabrous shrub; twigs drying very suleate; leaves subelliptic, long-
acuminate, inequilaterally acute at hase, 3.5 to 4.5X9 to 12 ecm., pinnately
nerved from below the middle, the nerves 544 ; petiole 542 mm. long, succulent,
not winged ; spikes 2X556 mm., obtuse; peduncle scant 10 mm. long, succulent;
bracts lunulate, inconspicuous: berries oblong-trigonous:; stigmas 3, linear,
sessile, deciduous.

Type in the U. 8, National Herbarium, no. 1,307,625, collected at El1 Muileco,
Rio Navarro, Province of Cartago, Costa Rlica, altitude 1,500 meters, March
6, 7, 1926, by Paul C. Standley and Juvenal Valer'o {(no. 51050).

RANGE: Upper Reventazon Valley, Costa Riea.

218. Piper coarctatum Trel., sp. nov.

A glabrous shrub; leaves lance-eiliptic, attenuaie, nearly equilaterally acute
at base, 25 to 4X7 to 12 cm., submultiple nerved from the lower third, the
herves 3X2, drying green and coriaceous; petiole 5 mm. long, grooved but
scarcely winged; spikes 3X90 mm.; peduncle 5 to 7 mm. long; berries sub-
globose, protruding, subpapillate,

Type in the U, 8. National Herbarium, no, 1,229,688, collected at E1 Muiieco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, February
8, 90, 1924, by Paul C, Standley (no. 33578).

Rance: Upper Reventazon Valley, Costa Rica,

CoaTa Rica: Cervantes, Cartago, Nogueira 11031,
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219. Piper tuisanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 163. 1897,
TyPE LOoCALITY : Rio Tuis, Costa Rica (Piftier 8073, the type.)
RaNgE: Caribbean slope of Costa Rica.

220. Piper striatum C. DC. Linnaea 37: 345. 1872

Piper littorale C, DC. Anal. Inst. Fis.-Geogr. Costa Rica 8: 165, 1897.

TYPE LocALITY : “ Nicaragua ad flumen San José et ad Ar, Gramara,” Granada
{Oersted 896, the type).

Rawnge: Caribbean boundary region between Costa Rica and Nicaragua.

CosTa RiIca: Puerto Viejo, Talamanea, Tonduz 8736, type of P. litiorale.
Boca Banana, Tonduz 9130, Limdn, Tonduz 9794 ; PitHer 3643 ; Cook & .Doyle
438.

221, Piper guacimonum (C. DC.) Trel.

Piper gepium guacimonum C. DC. Bot, Gaz. 70: 179. 1920.

A shrub; twigs short-jeinted, transiently puberulent ; leaves elliptic, the lower
ovate or suborbicular, rounded at base, 3,5 to 6X6.5 to 10,5 cm., pinnately
or submultiple-nerved from below about the middle, the pale nerves 4 or HX2,
somewhat hirsute on the nerves beneath and dark-punctulate between them;
petiole 10 to 20 mm. long, sparsely crisp-bairy, winged to or beyond the middle:
inflorescence unknown.

Type in the herbarium of the Botanical Garden, Berlin, collected at Guicimeo,
Costa Rica, by A. Tonduz (no. 14656).

RaNage: Caribbean lowlands of Costa Rica.

222. Piper poasanum C. DC. Bull. Soc. Bot. Belg. 30': 208. 1891.

TYPE LOCALITY : Volcin de Poas (Pittier 2388, the type).

RANGE: High mountains of central Costa Riea.

Costa Rica: Voleiin de Pofis, Pittier 247. Las Nubes, Biandley 38556, 38870.
La Estrella, Cartago, Standley 39175, 303064.

223. Piper silvanorum Trel., Sp. nov.

A soft-wooded shrub; twigs very evanescently and sparingly hairy, pale-
granular; leaves ovate, subacuminately attenuate, rounded or exceptionally
subacute at base, 6 to 8X11 to 15, or becoming 11X20 cm., pinnately nerved
from the lower half, the nerves HX2, appressed-pubescent on the nerves beneath
and somewhat granular between them, somewhat succulent; peticle 15 tao 20 or
30 mm. long, thinly subvillous but glabrescent, winged to the middle; spikes
4 to 5X50 to 60 mm., mucronate; peduncle 15 to 20 mm, long, glabrous; bracts
roundish-subpeltate, ciliolate.

Type in the U. S, National Herbarium, no. 1,229,454, collected in wet forest
at Las Nubes, Province of San José, Costa Rica, altitude 1,500 to 1,900 meters,
March 21, 1924, by Paul C. Standley {(no. 385600).

RANGE: High mountains of central Costa Rica.

CostTa Rica: Above 8San Isidro, Heredia, Standley & Valerio 49917, 50028,
50043, 51562, 52116, 52230.

224. Piper linearifoliuvm C. DC. Linnaea 37: 355. 1872,

Piper lineatum Auct., as to Costa Rica.

Piper persicariaefolium Auct., as to Costa Rica.

TYre LocALITY : Hacienda Santa Rosa, Guanacaste, Costa Rica (Oersied 868,
the type).

Rangg: Central Costa Rica.
Costa Rica: Uzarris, Oersied 835. Punta Mala, Tonduz 68787. Rfio Ceibo,

Tonduz 8612, 4896. Rio Corozal, Santo Domingo de Golfo Duice, Tonduz 9931
(J. D, Smith 7136). La Hondura, Stondley 36171, 375662, Pejivalle, Standley &
Yalerio 46836. Turrialba, Tonduz 4104, 8410. Juan Viilas, Tonduz 1848; Cook
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& Doyle 305, 312. Rfo Tuis, Tonduz 8162, 11520, Las Vueltas, Tucurrique,
Tonduz 12817. Shirores, Tonduz 9279, Carrillo Road, Biolley 3179, Carrillo,
Cooper 859 Pittier 1193. Rio Zent, Uniled Fruit Co. 347. Siquirres, Carleton
400).

225. Piper pseudo-lanceaefolinm Trel., sp. nov.

Piper lanceaefolium Auct., as to Costa Rica.

A shrub; twigs sparsely villous or glabrescent; leaves somewhat inequi-
laterally lanceolate, sharply long-acuminate, acute-based or with one side obtuse
or subcordulate, 5X13 'to 16 e¢m., subpinnately nerved from the lower half, the
impressed nerves 7 or 8X2, approximate downward, rugose or veiny, some-
what appressed-pubescent or the upper side glabrous; petiole 542 mm,. long,
pabescent, winged ; spikes 3 X125 to 150 mm., curved ; peduncle slender, 20 to 30
mm, long, glabrate; bracts triangular-subpeltate, ciliate; berries obpyramidal-
trigonous, small; stigmas 3, minute, sessile.

Type in the U. 8. National Herbarium, no, 798,273, collected at La Palma,
Costa Rica, altitude 1,450 meters, September, 1898, by A, Tonduz (no. 12665).

RaneE: High central divide of Costa Rica.

Costa Rica: Santa Maria de Dota, Standley 41822 ; Standley & Valerio 43481.
Cerro de la Carpintera, Standley 35479. La Estrella, Standley 39239. Cerro de
las Lajas, Heredia, Standley & Vealerio 51410, Cerro de Zurqui, Heredla,
Standley & Valerio 48046, 50622. Vara Blanca, between Volein de Pofs and
Barba, Mazon & Harvey 8375. Rio Poils, Piltier 2388.

226. Piper celtidifolium H. B. K. Nov. Gen. & Sp. 1: 50. 1815,

Piper aduncum Auct., as to Costa Rica,

Piper angustifolium Auct.,, as to Costa Rica.

? Piper confusum Auct., as to Costa Rica.

Piper elongaium Auct., as to Costa Riea,

TYPB LOCALITY : Caripe to Cumanacoa, Venezuela ( Bonpland, in Herb., Willde-
now, no. 664, the type).

RaneE: The Guianas, coastwise to Panama and Nicaragua, chiefly on the
('nribbean side of the Continent.

Costa RiIca: Without locality, Endres 193. Boca Banana, Tonduz 9131.
Boruca, Tonduz 3610, 4492, 6837. Bucnos Aires, Pittier 3603 ; Tondu? 4897,
Caflas Gordas, Pittier 11038. Carmen, Standley & Valerio 48393. Carrillo Road,
Tonduz 2524. Cartago, Oersted 814. Curridabat, Stendley 41276. Echeverria.
Pittier 2548. Escast, Standlcy 323062. Juan Viias, Cook & Doyle 293 ; Tondui
1858; ? Pittier 3187, La Carpintera, Standley 34517, 35773. Las COneavas,
Lankester K312, La Colombiana Farm, Sfandley 30643, La Verbena, Standley
32300 ; Tonduz 8868. Las Pavas, Pittier 3185. Las Vueltas, Tucurrigque, Tonduz
12748 (J. D. Smith 7562). Pejivalle, Standley & Valerio 46803, 46835, 46837,
Peralta, Stevens 349. Piedra Blanca road, Tonduz 92b. Rio Birris, Pittier
3190, Rfo Maria Aguilar, Stendlcy 38939. Rio Naranjo, Tonduz 7534. Rodec
de Pacaca, Pittier 15689, 3280; Tonduz 1595. San Francisco de Guadalupe.
Tonduwz 1773, 7132, 8021, 17953. San José, Pittier 3025 ; Standley 33248, 34820,
47356 ; Tonduzr T80 (J. D, Smith 7299), 3024, San Pedro Montes de Qeca tc
Curridabat, Sfendley 41276, San Sebastiin, Stendley 32700. Santo Domingoc
de Golfo Dulce, Tondur 9970 (J. D, Smith 7141), "Tres Rios, Pittier 92, Tuis
Tonduz 11528 (J. D. Smith 733G). Shirores, Tonduz 9267. Zapote, Standley
4(230.

227. Piper disparispicam 'Trel., sp. nov.
A shrub; twigs gray-hirsute; leaves lance-oblong, gradually pointed rather

than acuminate, inequilaterally cordulate, §X19 em., scabrid, the nerves beneath
upcurved-hirgute ; peduncle 15 mm. long.
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Type in the U, 8, National Herbarium, no. 1,229,336, collected at Escasi, Prov-
ince of San José, Costa Rica, altitude 1,250 meters, January 29, 1924, by Paul

C. Standley (no. 32319).
RaNge: High central divide of Costa Rica,

228. Piper aduncifolium Trel., sp. nov.

Piper hirsutum subsessilifolium Auct., as to Costa Rica.

Piper hispidum olfersianum Auct., as to Costa Rica.

A shrub; twigs subretrorsely hispid; leaves broadly elliptie-suboblong, acumi-
nate, subequilaterally rounded at base or somewhat cordulate, 5 to 7.0X14
to 16 cm., pinnately nerved from the lower half, the nerves about 7X2, gradually
approximate downward, granular-scabrous above and somewhat hispid on the
nerves, loosely silky beneath with upcurved-pubescent nerves; petiole 5 mm.
long, hispid, not winged; spikes 3X115 mm., either straight or arcuate; pe-
duncie 10 mm. long, hispid; bracts transversely subpeltate.

Type in the U. 8. National Herbarium, no. 796,393, collected at Carrillo,
Costa Rica, altitude 300 meters, September 8, 18589, by H. Pi.ttier (no. 1186).

RANnGE: Caribbean piedmont of Costa Rica.
CosTa Rica: Carrillo Read, Tonduz 2532, Sunta Clara, Las Delicias, Biolley

10671.

220, Piper cartagoanum C. DC. Linnaea 37: 350. 1872
TYPE LocaLrTY : Cartugo, Costa Rica (Oersted 829, the type).
RaNgE: Upper Reventazén Valley, Costa Rica.

230. Piper sepicola C. DC. Bull. Soc. Bot. Belg, 30’: 202, 1831,
TYPE LOCALITY ; Turrialba, Costa Rica (Tonduz 4114, the type).
RanNeE: Upper Reventazén Valley, Costa Riea.

231. Piper gonagricum Trel., sp. nov.
A shrub; twigs glabrescent and pale-granular; leaves ovate or lance-ovate,

acuminate, equilaterally or obliquely obtuse at base, 4 to 5X9 to 10 cm.,
pinhately nerved from the lower half, granular-scabrous above, the nerves
about 5X2, hirsute beneath ; petiole 5 or 444 mm. long, sparsely hirsute, be-
coming somewhat granular; spikes 3 to 4X50 to 85 mm. ; peduncle § to 10 mm.
iong, ginbrate; bracts rounded-subpeltate, ciliolate; berries subeylindrie, puber-

ulent ; stigmas 3, minute, sessiie.
Type in the U, S. National Harbarium, no, 1,307,566, collected at Yerba Buena,

«bove San Isidro, Preovinee of Heredia, Costa Rica, gltitude 2,000 meters, Feb-
ruary, 1928, by Paul C. Standley and Juvenal Valerio (no. 49082).

RaNGE: High central divide of Costa Riea.

Costa Rica: Cerro de Zurquf, San Isidro, Standley & Velerio 50261, EKEi
Tablazo, Tonduz 7921, Zurqgui, Standley £ Valerio 48028, 48142,

232, Piper pejivallense Trel,, sp. nov.
A shrub; twigs hispid; leaves subelliptic-ovate, acuminate, ineguilateral at

base with the shorter side acute, 4 to §X9.5 to 10.5 c¢m., pinnately nerved from
the lower half, microscopically granular above and lepidote, the nerves about
544, pale-hirsute beneath; petiole & to 160 mm. long, not winged, hirtellous or
hispid ; spikes 3X70 mm.; peduncle § to 10 mm. long, hirtellous; bracts sub-
triangular-subpeltate, ciliate; berrics oblong, puberulent; stigmas 3, minute,

gesgile.
Type in the U. 8. National Herbarium, no. 1,307,472, collected at Pejivalle,

Province of Cartago, Costa Rica, altitude 900 meters, ¥ebruary 7, 8, 1926, by
Paul C. Standley and Juvenal Valerio (no. 46727).

RamgE: Upper Reventazin Valley, Costa Rica.

Costa Rica: Pejivalle, Standley & Valerio 47070.
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233. Piper curvipilum Trel.

Piper hirsutum pallescens C. DC. Bull. Soc. Bot. Belg. 30 204, 1891.

TyrE LOCALITY : Aguacaliente, Costa Rica (Tonduz 2530, the type).

RaraE: Reventazén Valley, Costa Rlea.

CosTa Rrica: Tuis, Tonduz 8163, 11627 (J. D. Smith 7335). Las Vueltas,
Tonduz 12781, 13128, Aragoén, Tonduz 9013. Suerre, Santa Clara, J. D, Smith
0750. Cuesta de La Viela, Cook & Doyle T 108, 100,

234, Piper pergeniculatum Trel., sp. nov.

A nodose shrub; twigs zig-zag, dingy-hispid; leaves elliptic-oblong, acuminate,
subequilaterally acute at base, 6> 15 to 16 cm.,, pinnately nerved from the lower
half, the nerves about 6X2, seabrous above, softfly appressed-pubescent beneath ;
petiole 10 mm. long, hispid, not winged; spikes 3X70 mm.; peduncle 10 mm.
long, hispid; bracts round- or transversely subpeltate, ciliolate.

Type in the U. 8. National Herbarium, no. 798,238, collected at Cafiag Gordas,
Costa Rica, altitude 1,100 meters, February, 1897, by H. Pittier (no, 11033).

RANGE: Caribbean slope of eastern Costa Rica.

23%5. Piper genuflexum Trel,, sp. nov.

A shrub; twigs zig-zag, white villous-hirsute: leaves elliptic-oblong, acuminate,
nearly equilaterally acute at base, 4 to 6X13 to 16 em., pinnately nerved from
the lower half (nerves about §X2), white-scabrous above, the nerves hispid on
both sides; petiole scarcely 10 mm. long, hispid, not winged; spikes 3 X75 mm.;
peduncle 5 mm. long, subhispid; bracts lunulate-subpeltate, white-ciliate,

Type in the U. 8. National Herbarium, no, 796,263, collected at Santa Rosa del
Copey, Costa Rica, altitude 1,800 meters, February, 1928, by A. Tonduz (no.
11687).

RaxwoE: Pacific slope of Costa Riea.

CosTAa Rica: La Urues, ? Tonduz 6354.

236. Piper echeverrianum Trel.,, sp. nov.

Piper hirsultum magnifolium Auct., as to western Costa Riea.

A shrub; twigs retrorsely hispid: leaves elliptie, acuminate, inequilaterall:
acute at base, 6 to 7.5 X 13 to 15 cm., pinnately nerved from the lower half
(the nerves about 645), granular-scabrous and somewhat lepidote above,
dark-granular beneath with hispid nerves, becoming rugose; petiole some
1043 mm. long, sparsely hirsute, not winged; spikes about 3 X80 to 150 mm.;
peduncle 6 to 10 mm. long, glabrate; bracts round-subpeltate, dingy-ciliolate;
berries oblong, puberulent; stigmas 3, minute, seasile,

Type in the U. 8. National Herbarium, no. 796,295, collected at Echeverria,
Costa Riea, May, 1890, by H. Pittier (no. 2547).

RaNGgE: Paclfic slope of Costa Riea.

Costa IRR10A : El General, Pittier 3387, 3388, 3384. San Ramon, Brenes 14195 ;
Tonduz 17774. Buenos Aires, Piltier 3607 in part, 4805, 4903, Alajuela Alfaro
498 (J. D. Smith 5319). Térraba, Tonduz 3595 ; Pitiier 3608, Nicoya, ? Tondu.:
13691. La Argentina, 7Jiménez 1139.

237. Piper reventazonis Trel., sp. nov.

A shrub; twigs subvillous-hirsute; leaves elliptic-subovate, acuminate, ob-
liquely obtuse at base, § to TX11 to 15 em., pinnately nerved from the lowe?
half, nerves about 5X2, rugose, scabrous above from the bases of long hairs,
loosely soft-hirsute beneath; petiole 8-+2 mm. long, hirsute:; spikes 2X80 to
100 mm.; peduncle 10 mm. long, hispid; bracts lunulate.subpeltate, ciliolate.

Type in the U, 8. National Herbarium, no. 474,115, collected at Juan Viilag,
Costa Rica, altitude 1,000 meters, April 25, 1903, by O. F. Cook and C. B, Doyl»
(no. 306).
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Range: Upper Reventazén Valley, Costa Rica.
CostA RIca: Juan Viias, Cook & Doyle 349 Piiftier 1868, 3187.

238, Piper pseudofuligineum C. DC. Linnaea 37: 355. 1872.
TyYPE LoCcALITY . Mount Candelaria, Costa Rica (QOersied 887, the type).
RangE: Central Costa Rica.

R39, Piper bisasperatum Trel.,, sp. nov.

A shrub; twigs quickly glabrescent, with intermingled coarse and fine warts:
leaves obliquely ovate, acuminate, obtuse at base, 6 to 8X15 c¢m., pinnately
nerved from the lower half, the nerves about 645, becoming rugose, grannlar-
roughened, with caducous pubescence, the somewhat punctulate lower side hir-
sute on the nerves; petiole 12+3 mm. long, subvillous but glabrescent and
granular, not winged; spikes 3X60 mm. ; peduncle 10 mm. long, minutely rough-
encd ; bracts rounded-subpeltate, ciliate,

Type in the U. S. National Herbarium, no. 1,229,396, collected on the Cerro
de ia Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850
meters, February, 1924, by Paul C. Standley (no. 35723).

RaAaNGE: Mountaing of central Costa Rica.

CosTA Rica: Cerro de la Carpintera, Piltier & Tonduz 4349 ; Stand’ey 34272,
35082, 35587, 35692, 35739, San Isidro Coronado, Alfaro 34002, 34012. Yerba
Buena, above San Isidro, Standley & Valerio 49228, 49697, 49714, Cerros de
Zurqui, Standley & Valerio 50293, 50413. Cerro de las Caricias, Standley &
Valerio 52002, 52030, 52053, 52110, H2185. El1 Muilieco, Standley & Valerio 51241,
51261. La Estrella, Cartagoe, ? Standley 39219, 39228, 30339.

240, Piper pavasense Trel., sp. nov.

A shrub; twigs hispid-hirsute; leaves subelliptic, acuminate, inequilaterally
rounded at base, § to 9X15 to 16 cm., pinnately nerved from the lower half,
the nerves about 645, scabrous above from the bases of deciduous appressed
hairs, granular beneath and hirsute on the nerves, becoming subrugose:
petiole 54-3 mm. long, hirsute, not winged; spikes 3X70 mm.; peduncle 10
mm. long, hispid or subglabrescent; bracts roundish-subpeltate, ciliolate.

Type in the U, 8. National Herbarium, no, 796,372, collected at Las Pavas,

Province of San Jos§, Costa Rica, altitude 900 meters, May, 1890, by H. Pittier
(no. 3188).

Rawge: Mountains of central Costa Riea.

Costa Rica: Las Pavus, Pitlier 3184, with subvillous pubescence; 3192:
194, with acute-based leaves 9 to 10.5X19 to 20 cm., the nerves heneath
scarcely more than puberulent.

241. Pipver talamancanum Trel.,, sp. nov.

Mper hirsutum pallcns Auct., p. p.

A shrub; twigs gray-subvillous; leaves inequilaterally lance-elliptic, acu-
minate, subacute at base, 6 to 8X16 to 18 cm., pinnately nerved from the lower
half, the nerves about 645, somewhat rugose, scabrous above from the bases of
appressed hairs, upcurved-hairy on the nerves beneath; pefiole 10 mm. long,
white-hairy, not winged; spikes 2 to 3X70 to 80 mm.; peduncle 53 mm. long,
hirsute,

Type in the U. 8. National Herbarium, no. 577,234, collected at Shirores,
Province of Talamanca, Costa Rica, altitude 100 meters, February, 1895, by
A. Tonduz (no. 9274) ; also sheet no. 756,389,

Rangr: Caribbean slope of Costa Rica.

Costa Rrca: BShirores, Tonduz 9284. Rfo Zhorquin, Tonduz 8587, 8502
Siquirres, ? Pittier 3181,

66747T—290—35
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242, Piper cookii Trel., sp. nov.

A shrub: twigs drying dark, for a time rusty-subvillous; leaves inequilaterally
lanceolate, acuminate, the narrowed base subobtuse, 4 to HX10 to 12 em,,
pinnately nerved from the lower half, the nerves about 544, granular-scabrou:s
above, paler beneath with appressed-pubescent nerves; petiole 5+2 mm. long,
rusty-hirsute, not winged; spikes (young) 2X355 mm.; peduncle 10 mm. long,
soft-hairy; bracts rounded-subpeltate, ciliolate.

Type in the U. 8, Nutional Ferbarium, no. 474,200, collected ant Turrinlba,
Costa Rica, by O. F. Cook and C. B. Doyle (no. 376).

RanNceE: Reventazén Valley, Costa Rica.

243. Piper tsuritkubense Trel., sp. nov.

Piper hirsutum magnifolium Auct., in part as to Costa Riea.

A shrub; twigs hispid-hirsute; leaves obligquely elliptic-ovate, acuminate,
rounded or exceptionally acute at base, 6 to 9X13 to 19 cm., pinnately nerve:l
from the lower half or two-thirds, the nerves about G-+5, at most obscurely
rugose, white-scabrous above, the nerves heneath hirsute; petiole 5+3 to 10+5
mm. long, hispid-hirsute, not winged ; spikes 3X100 min.; peduncle 10 mm. long,
hispid ; bracts lunulate-subpeltate, ciliolate.

Type in the U, 8. Nationul Herbarium, no. 798,368, collected at Tsuritkub,
Talamanea, Costa Rica, March, 1894, by A, Tonduz (no. 8616).

RaxnggE: Lower Caribbean slope of Costa Riea,

CostA Rica: Tsuritkub, Tondusy 8609, 8654, 8718, Puerte Viejo and Sarapiqui
River, Biolley 6917, acute-based ; 7435. Tuis, Tonduz 8074, scute-based; 16527.
Boca de Zhorguin, Tonduz 8587. Las Vueltas, Tucurrique, Tonduz 13127, 'Tsaki,
Tonduz 0534, 9535. Hacienda de la Estrella, United Fruit Co. 184, Rio Hondo.

Santa Clara, Cook & Doyle 486.

244, Piper subgquadratum Trel,, sp. nov.

A glabrous shrub with pale-granular rooting branches; leaves subquadrately
elliptic-ovate, acuminate, obliquely obtuse at base, 5 to TX12 cm., pinnately
nerved from below the middle, the nerves 4 or HX2, more or less granular and
lepidote above; petiocle about 5 mm. long: spikes some 2X70 mm.; pedunc.e
scant 5 mm. long.

Type in the U. 8. National Herbarium, no, 796,209, collected at Rio Ariei,
Talamanca, Costa Rica, February, 18935, by A. Tonduz (no. 9387 in part).

RaxaE: Caribbean slope of Costa Riea.

Costa Rica: Tsaki, Tonduz 9536. Puerto Viejo ind Sarapiqui River, Biolley
8914. La Palma, ? Pittier 125460,

243. Piper machucanum Trel., sp. nov.

A shrub; twigs rusty-subvillous; leaves lance-ovate, acuminate, inequilater-
ally obtuse or exceptionally acute at base, 7X16 to 9X20 c¢m., pinnately nerved
from the lower half, the nerves nbout 645, scabrous above from the bases of
long white hairs, and with soft long hairs beuneath, becoming rugose; peticle
about 743 mm. long, hispid: spilkes 2 to 3X60 to 120 or 150 mm.; peduncle
10 mni, long, hispid: bracts rounded-subpeltate,

Type in the Botanical Garden Herbarium, Brussels, collected at Sun Mateo,
on the Rifo Machuca, Costa Rica. by 1. Biolley (no., 4068, “ 1168},

Ranage: Lower Pacific slope of Costa Rica.

Costa RIca: I'unta Mala, ? Tonduz 6784, 6820,

246. Piper laevius (C. DC.) Trel
Piper hirsutum lacviug C. DC. Bull. Soc. Bot. Belg, 30': 204, 1891,
TYPE LocALITY : Puntarenas, Costa Ricea (Pittier 496, the type).
RaAngwm: Pacific coast of Costan Riea.
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247. Piper granulatum Trel.,, sp. nov,

A shrub; twigs retrorsely white-hairy ; leaves lanceolate, acuminate, obliquely
rounded at base, 3.5 to 4.5X12 cm., pinnately nerved from the lower half, the
nerves about 544, granular-scabrous above, subappressed-hirsute on the nerves
beneath ; petiole 10 mm. long, hirsute, not winged; spikes 3X80 to 90 mn.;
peduncle scant 10 mm. long, white-hairy; bracts rounded-subpeltate, ciliolate;
berries oblongz, glabrate: stigmas 3, minute, sessile,

Type in the U. 8. National Herbarium, no. 796,264, collected at Buenos Aires,
Costa Rica, altitude 250 meters, February, 1891, by H. Pittier (no, 3593).

Range: Pacific slope of Costa Rieca,

CosTA RIcA: Buenos Alres, Tondur 4804, Boruca, Tonduz 3598, 3614. San-
tiago, San Ramoén, ? Tdnduz 17768. Quebrada de la Ardilla, San Marcos,
Tonduz 75566, Cabagra, Tonduz 6531.

248. Piper anguillaespicum Trel.,, sp. nov.

A shrub; twigs glabrous, somewhat pale-granular; leaves elongate-lance-
olate, subcaudately pointed, subacute at base, 4X13 cm., pinnately nerved
from below the middle, the impressed nerves zbout 6X2, granular-roughened
and at first short-hairy ahove, appressed-hispid beneath; petiole 5 mm. long,
hirtelious and granular, not winged; spikes flexuous, filiform, 2X9) mm., with
slender sterile tip; peduncle 15 mm., long, glabrescent and granular; bracte
roundish-subpeltate, minute, ciliolate; ovary subglobose, roughened ; stigpmas 3,
minute, sessile,

Type In the U, 8. National Herbarium, no. 1,080,176, collected nhear San
Ramén, Costa Rica, altitude 900 to 950 meters, by A, M. Brenes (no. 14197).

RANGE: Pacific slope of Costa Ricea,

249. Piper dumeticola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 164. 1897.

TyYPB LOCALITY : Boruca, Costa Rica (Tonduz 4490, the type).

Raxge: Pacific slope of Costa Rica.

CosTa Rica: Boruca, Tonduz 4106, 4107, 4491, 4780. Rodeo de Pacaca, Pittier
3297. E]l Bolsdn, Guanacaste, Pittier 2611. Los Frailes, Tonduz 7876. San
Marcos, Tonduz 7564, 7761,

250, Piper oblanceolatum Trel., sp. nov.

A shrub; twigs snowy-villous but glabrescent ; leaves oblanceolate, acuminate,
the narrowed base cobliquely rounded, 4.5X15 c¢m., pinnately nerved from be-
low about the middle, the nerves 62, scabrous above, soft-hairy on the nerves
beneath with the hairs spreading near the base; petiole 442 mm. long, white-
villous, not winged; spikes (young) 2X20 mm., on short hairy peduncies;
bracts transversely subpeltate, ciliate-lacerate.

Type in the U. 8. National Herbarium, no. 1,307,380, collected at Los Ayotes,
Tilardn, Province of Guanacaste, Costa Rica, altitude 650 meters, January 21,
192G, by Paul C. Standley and Juvenal Valerio (no. 45558).

RANGE:; Pacific slope of Costa Rica.

CosTa RiIca: Guanacaste, Pittier 2611, Rodeo de Pacaca, Piftier 3297,

250a. Piper oblanceolatum fragilicaule Trel., var. nov.

Leaves lanceolate, the nerves beneath as well nx the petiole appressed-hispid.

Type in the U. 8. National Herbarium, no. 1,307,361, collected at El Arenal,
Province of Guanacaste, Costa Rica, aititude 500 meters, January 18, 19, 1926,
by Paul C. Standley and Juvenal Valerio (no. 45228).

RaxcE: Pacifle slope of Costa Rica.

251. Piper comatum Trel.
Piper hirsutum longepilosum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:
160. 1897. Not P. longepilosum C. DC,
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Tyrn LoCALITY : Rio Corozal, Santoc Domingo de Golfo Dulee, Costa Rlica
{ Tonduz 9932, the type).

RANGE: Pacific lowlands of Costa Rica.

CosTa Rica: Rio Corozal, Tonduz 7137. Matina, Pittier 10309,

252, Piper salinasanum C, DC. Bull. Soc. Bot. Belg. 30': 214. 1891,

TYpPB LocALITY : Salinas Bay, Costa Rica (Pittier 2775, the type).

RANar: Pacific lowlands of northwestern Costa Ricu.

Cosra Rica: Nicoya, Cook & Dogle 668. Capulfn, Rio Grande de Tiarcoles,
Btandley 40165,

253. Piper griseo~-pubens Trel., sp. nov.

A shrub; twigs subcerisply hirtellous, hut glabrescent; leaves elliptic-ovate or
agbobovate, short-acuminate, 6 to 6.5X12 to 13 cm., pinnately nerved from
below the middle, the nerves about 645, appressed-pubescent above with hard-
based soft pale hairs, softly appresscd-pubescent beneath; petiole 7+4 mm,
long, somewhat crisp-hirtellous, not winged; spikes (very young) 1X10 mm,,
gray-pubescent.

Type in the U. 8. National Herbarium, no. 1,307,328, collected at Libano,
Province of Guanacaste, Costa Rica, altitude 300 meters, January 15, 1926, by
Paul C. Standley and Juvenal Valeric (no., 44879).

‘RaNor: Paciflc slope of Costa Rica,

253a. Piper griseo-pubens revocabile Trel., var. nov.

Leaves ovate to subquadrately oblanceolate-obovate, 6 to 8X14 to 18 cm.:
gpikes 3X50 mm.

Type in the U. 8, National Herbarium, ne. 1,307,333, collected at Tilarin,
Province of Guanacaste, Costa Rica, altitude 600 mefers, January, 1926, by
Paul C. Standley and Juvenal Valerio {no. 44943).

Raxce: Pacific slope of Costa Rica.

254. Piper leucophlebium Trel,, sp. nov.

A shrub: twigs villous-hirsute, but glabrescent and slightly granular; leaves
broadly lanceolate, subfalcate-acuminate, inequilaterally obituse at base, 6 to
7.5X14 to 20 cm., pinnately nerved from the lower half, the pale nerves about
746, becoming rugose, scabrous above from the bases of fine long white hairs,
goftly villous-hirsute beneatl; petiole 10 or 1243 mm. long, upcurved-hairy,
not winged ; spikes 3 X60 to 70 mm.; peduncle § mm. long, retrorsely subvillous:
bracts roundish-subpeltate, ciliolate.

Type in the U. 8. National Herbarium, no., 1,307,301, collected at Tilardn,
Province of Guanacaste, Costa Rica, altitude 600 meters, January, 192G, by Paul
C. Standley and Juvenal Valerio (no. 44277).

RangeE: Pacific slope of Costa Riea.

CosTA Rica: About Tilarin, Standley & Valerio 45908, 46506

255. Piper scalpens Trel., sp. nov,

Piper hirsutum parvifolium Auct., p. n.

A shrub: twigs sparsely gray-hispid, granular-roughened; leaves lanceolate
or subelliptic-oblong, scuminate, obiiquely rounded or subacute at base, 4X§0
to 11 em., pinnately nerved from the lower half, the nerves 4 or 5X2, very
white-seabrous above, minutely punctulate bencath and hispid on the nerves;
peticle 54-2 mm. long, hairy, not winged; spikes 3X70 mm.; peduncle 5 mm.
long, somewhat hairy; bracts round-subpeltate, ciliolate.

Type in the 7. 8. National Herbarium, no. 796,408, collected at San José,
Province of San José, Costa Rica, altitude 1,100 meters, July, 1896, by A. Tonduz
{(no. 10154). Also distributed by John Donnell Smith as no. 7312.

RaNcE: High central divide of Costa Riea.



TRELEASE—THE PIPERACEAE OF COSTA RICA 177

2568, Piper spicilongum Trel, sp. nov.

A shrub: twigs appressed-hispid; leaves elliptic-ovate or subobovate, acami-
nate, obliquely obtuse at base, 6 to 11X15 to 19 cm., pinnately nerved from the
lower half, the nerves about 6X2, obscurely rugose, granular and lepidote above,
the nerves beneath hispid: petiole 10 to 20 mm. long, hispid, not winged;
spikes 2 to 3X125 mm.; peduncle about 10 mm. long, hispid; bracts rounded-
subpeltate.

Type in the U. S. National Herbarium, no. 796,390 (also represented by no.
796,391), collected at Santo Domingo de Golfo Dulece, Costa Rica, March, 1896,
by A. Tonduz (no. 9362). Distributed also by John Donnell Smith as no. 7140.

RaNgE: Pacific lowlands of Costa Rica.

CosTa Rica; Surubres, San Mateo, Biolley 1051,

257. Piper trichophlebium Trel
Piper hirsutum tonduzii C. DC. Bull. Soc. Bot. Belg, 30': 203. 1891. Not
P. tonduzit C, DC.

TYPE LOCALITY : Aserri, Costa Rica (Tonduz 1270, the type).

Rawnar: High central divide of Costa Rica.

CosTAa Rica: San Pedro Road, San José, Tonduz 1409, La FPalma, Siendiey
33094 ; Tonduz 12588. La Palma to La Hondura, Maeron & Harvey 7002. La
Hondura, Standlecy 36133, 365678. Carrizal, Volcin de Barba, Pittier 792. Ala-
juelita, Tonduz 1467, Rio Ciruelas, Tonduz 2198. San José, Piltier 10654.
Rfo Maria Aguilar, San José, Siandley 38957, Agusacaliente, Pitifer 64.

258. Piper caudatifolium Trel., sp. nov.

A shrub; twigs sparsely hispid or subglabrescent and finely pale-granular;
leaves lance- or oblong-elliptic, long-acuminate, obliquely rounded at base,
3 to 4X9 to 10 cm,, pinnately nerved from the lower half, granulalr-scabrﬁuﬂ,
the nerves about 5X2, with spreading rusty hairs beneath; petiole 512 mm.
long, b spid, not winged; spikes 2 to 3X60 to 80 mm.; peduncle 5 mm. long,
glabrate; bracts round-subpeltate, ciliolate; herries oblong, puberulent; stigmas
3, minute, sessile,

Type in the U. 8. National Herbarium, no. 798,382, collected at Las Pavas,
Province of San José, Costa Rica, altitude 800 meters, November, 1880, by H.
Pittier {(no. 3191).

RaNGE: Mountains of central Costa Rica.

259. Piper torresanum Trel.,, sp. nov.

Piper hirsutum pallescens Auct., p. D. |

A shrub: twigs glabrous, scarcely granular; leaves lanceolate, acuminate,
rounded or subacute at base, 4 to 6X13 to 15 em., pinnately nerved from the
lower half, the nerves about 5X2, white-scabrous above and somewhat hispid
on the nerves, the nerves beneath appressed-gray-pubescent; petiole 5 to 7438
mm. long, white-hispid, not winged; spikes (young) 3X50 mm.:; peduncle &
mm, long, glabrous; bracts round-subpeltate, ciliolate. ‘

Type in the U, 8, National Herbarium, no. 796,388, collected on the Rio Torres,
San Francisco de Guadalupe, Costa Rica, altitude 1,170 meters, November 20,
1894, by A. Tonduz and H. Pittier {(no. 8971).

RANGE: High central divide of Costa Rica.

CosTA RrIca: Tablazo, 7 Tonduz T921.

260. Piper inhorrescens Trel., sp. nov,

A shrub; twigs dingy-subtomentose, palc-granular when denuded; leaves
lanceolate, acuminate, inequilaterally rounded at base, 3.5 to 4.5X9 to 13 ¢m,,
pinnately nerved from the lower half, the nerves about 8-5, pubescent above
with soft hairs but becoming very rough in age from their enlarging granular
bases, dingy hirsute-villous beneath; petiole 5-+2 to 5 mm. long, crisp-hairy,
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not winged; spikes 4 X75 mm.; peduncle 10 mm, long, crisp-pubescent; bracts
roundish-subpeltate, ciliolate,

Type in the U. S. National Herbarium, no. 1,229,707, collected at Las Pavas,
Province of San José, Costa Rica, altitude 1,070 meters, February 29, 1924, by
aul C. Standley (no. 36083).

RaNGE: High central divide of Costa Rica,

CosTA Rica: Las Pavas, Stendley 36068. La Verbena, Standicy 32204.

261. Piper squali-pelliculum Trel, sp. nov.
Piper salinasanum subscabrifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica
g: 164. 1897, .

Piper salinasanum subscabridifolium C. DC. Candellea 1: 275. 1823, (Name

only.)

A shrub: twigs loosely soft-hirsute (o subglabrescent and pale-granular;
leaves inequilaterally lanceolate, long-attenuate, the longer side somewhat cordu-
late, 7 to 8X20 cm., pinnately nerved from below the middle, the nerves about
5X2 becoming rugose, shagreen-roughened above from the bases of pointed
hairs, the nerves beneath soft-hirsute; petiole about 54-5 mm. long, soft-h rsute,
not winged; spikes 3X90 mm.; peduiicle 10 mm, long, sparsely soft-hairy and
pale-granular ; bracts transversely subpeltate, ciliate.

TYPE LOCALITY : Rio Virilla, San José (Tonduz 10126, the type).

RancE: High central divide of Costa Rica.

CosTA Rica: Near San José, Tonduz 7300, 12729, La Palma, Standicy 382186.

262. Piper verbenanum C. DC, Anal. Inst. Fis-Geogr. Costa Rica 9: 165. 1897.
Piper salingsanum verbenanum C. DC, Candollea 1: 97, 1923.
- Piper mollicomum Auct., as to Costa Rica.
Tyre LOCALITY : La Verbena, near Alajuelita, San José, Costa Rica (Tonduz
BEGT, the type).
RaNGgE: High central divide, Costa Riea.
CosTas Rica: La Verbena, Tondng 8869, 8870; Standley 32208, 32228, 32294,
Cerro de 1la Carpintera, Hoffmann 319,

263. Piper valetudinarii Trel., sp. nov.

A shrub: twigs subretrorsely or erisp-hispid; leaves lance-ovate, acuminate,
obliquely rounded at base or subcordulate, 5 to 7X13 to 15 em., plunately
nerved from the lower half, the nerves about 5X2, white-scabrous above,
granular beneath and upecurved-hispid on the nerves, little rugose; petiole
scant 744 mm. long, hispid, not winged; spikes 3X60 to 70 mm.; peduncle
10 to 15 mm. long, hispid; bracts roundish-sabpeltate, ciliate,

Type in the U, 8, National Herbarium, no, 471,728, collected near the hospital
at San José, Costa Rica, Jupunary 2, 1893, by A. Tonduz {(no, 7235); also
represented by no. 796,362,

RAngeE: High central divide of Costa Rica.

284. Piper submolle Trel.,, sp. nov.

A shrub; twigs rather soft-hairy: leaves lanceolate, gradually attenuate,
almost equilaterally rounded at base, 5.5 to TX17 to 20 c¢m., pinnately nerved
from the lower half, the nerves about 6X2, white-seabrous above from the
bases of rather short and =oft hairs, the nerves beneath appressed-hairy;
petiole 10 mm. long, soft-hairy, not winged; spikes 3X80 mm., zonulate; pe-
duncle 7 mm. long, appressed-pubescent; bracts conspicuous, trinngular-subpel-
tate; berries obconic; stigmas 3, minute, sessile. |

Type in the U. 8. National Herbarium, no. 1,307,521, colleeted at Carmen,
Province of Limoin, Costa Rica, altitude 30 meters, February 20, 1896, by IPaul
(. Standley and Juvenal Valerio (no. 48363).

ItangE: Cuaribbean lowlands of Costa Riea.
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265, Piper carminis Trel.,, sp. nov.

A shrub; twigs retrorsely hirsute, pale-granular about the nodes; leaves
obliquely broadly elliptic, acuminate, obtuse at base, 4.5 to TX11 to 14 cm., pin-
nately nerved from the lower half, the nerves about 5X2, white-granular and
with scattered soft hard-based hairs above, appressed-rough-hairy on the nerves
beneath; petlole 3 or 543 mm. long, upcurved-hirsute, not winged; spikes
2.5X55 mm.; peduncle § mn. long, verruculose-hispid; bracts roundish-sub-
peltate, ciliolate,

Type in the U. 8. National Herbarium, no. 1,307,622, collected at Carmen,
Province of Limén, Costa Riea, altitude 30 meters, February 20, 1926, by
Paul C. Standley and Juvenal Valerio (no. 48383).

Ranee: Caribbean lowlands of Costa Rica.

266. Piper coronatibracteum Trel., sp. nov.

A shrub; twigs sparsely upcurved-hirsute ; leaves subovate-elliptic, acuminate,
inequilaterally obtuse at hase, 4.5 to 7X10 to 13 cm., pinnsately nerved from
the lower half, the nerves about 6195, roughish appressed-pubescent above
with short thick-based hairs, the nerves benealh upeurved-hirsute; petiole
scarcely 44-4 mm. long, upcurved-hirsute, not winged; spikes {(young) 3X59
min. ; peduncie 10 mm. long, glabrescent; bracts round-subpeltate, brown, with
a conspicuous narrow fimbriulate swhite margin.

Type in the U. 8, National Herbarium, no. 1,307,665, collected at Hamburg
Finca, Province of Limén, Costa Rica, altitude 55 meters, February 19, 1926.
by Paul C, Standley and Juvenal Vulerio (no. 48844).

RancgE: Caribbean lowlands, Costa Ricea,

CosTa Rica: Finca Montecristo, Sfandley & Valerio 48661. Carmen Station,
Standley & Valerio 48383.

267. Piper subhirsutum Trel., sp. nov,

A shrub; twigs transiently hispid, pale-granular; leaves lance-eliiptic,
acuminate, ineguilaterally obtuse at base, 5X12.5, becoming 8X18 cm., pin-
nately nerved from the lower half, the nerves about 6-F5, granular and very
lepidote above, punctulate beneath and with upcurved-hispid nerves; petiole
10+5 mm. long, hispid-hirsute, not winged; spikes 3X100 mm.; peduncle 10
mm. long, hirtelious; bracts roundish-subpeltate, c.liolate,

Type in the U. 8. National Herbarium, no. 1,229,406, collected at La Colom-
biana Farm, Province of Limén, Costa Riea, altitude 70 meters, March 6, 7, 1924,
by Paunl C. Standley (no. 36642).

Range: Caribbean lowlands, Costa Rica,

CosTa Rica: Limon, Stcvens 808,

267a. Piper subhirsutum tomentosicaule Trel., var. nov.

Differs in its dingy-subtomentose axes and brown-velvety nerves.

Type in the U. 8. National Herbarium, no. 1,229,421, collected at La Colom-
biana Farm, I'rovince of Limoén, Costa Rica, altitude 70 meters, March, 1924,

by Paul C. Standley (no. 36821).

RaNgE: With the type.

2688. Piper scintillans Trel, sp. nov.

A shrub; twigs retrorsely white-hispid; leaves subelliptic-ovate or sub-
quadrately obovate, acum nate, with the narrowed base inequilateral and acute
at least on one side, 8 to 10.X18 to 21 cem., pinnately nerved from the lower half,
the nerves about 6 X2, glistening-punctulate above, microscopically scintillating
beneath and with upeurved-kirsute nerves; petiole 5+3 mm. long, upcurved-
hirsufe, not winged ; spikes 3 X80 to 100 mm.; peduncle scarcely 10 mm. long,
hirtellous; bracts subpeltate.
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Type in the U. 8. National Herbarium, no. 1,307,564, collected at Hamburg
Finca, Prov.nce of Limén, Costa Riea, altitude 50 meters, February 19, 1928,
by Paul C. Standley and Juvenal Valerio (no. 48828).

RANGE: Caribhean lowlands, Costa Rica.

Costa Rica: Finea Montecristo, Siandley & Valerio 48401, 48468, 48508,
48554, 48637. La Colombiana Farm, Standlcy 306642, 36707, 36746, 36792, 36814,
36984. Hacienda Parismina, ? Jiménez 1042,

R69. Piper fusco-granulatum Trel.,, sp. nov.

A shrub; flowering internodes rather short and moderately stout, brownish-
hirsute; leaves elliptic, sharply acuminate, obliquely subcordulate, about
9X18 cm., pinnately nerved from below the middle, the nerves G6X2, becoming
slightly rugose, brown-granular and with hirtellous nerves above, softly crisp-
pubescent beneath; petiole 10+3 mm. long, hispid, not winged; spikes 3X100
mm. ; peduncle 10 mm. long, hispid ; bracts rounded-subpeltate, ciliolate: berries
oblong; stigmas 3, sessile,

Type in the U. 8. National Herbarium, no. 861,553, collected at Hacienda
de Zent, Costa Rica, by the United Fruit Company (no. 269).

RANGE: Caribbean lowlands of Costa Riea.

CosTa Rica: Viectoria Farm, near IHacienda de Zent, Tonduz 14654,

270. Piper baculiferum Trel.,, sp. hov.

A shrub; twigs hispid, becoming pale-granular; leaves obliquely subelliptic,
somewhat acuminate, inequilaterally obtuse at base, 4.5 to 6X9 to 12 or even
8X16 to 19 cm., pinnately nerved from the lower half, the nerves about 544,
granular and very lepidote above, minutely granular beneath with subap-
pressed-hirsute nerves; petiole scant 743 mm. long, sparsely subhirsute; spikes
2.5 to 3X90 to 115 mm.; peduncle slender, 10 to 25 mm. long, hirtellous and
pale-punctulate; bracts roundish-subpeitate, ciliolate.

Type in the U. 8. National Herbarium, no. 1,307,342, collected at El Arenal,
Province of Guanacaste, Costa Rica, altitude 500 meters, January 18, 19, 1926,
by Paul C. Standley and Juvenal Valerio (no. 45052).

Range: Paciflc slope of Costa Rica.

CosTa Rica: El Arenal, Stendiey & Valerio 451564, 45192, 45228, 45264, Na-
ranjos Agrios, Guanacaste, Siendley & Valerio 46462,

271, Piper rectamentum Trel., sp. nov.

A shrub; twigs canescently upcurved-hispid with hard-based hairs: leaves
subelliptic, short-acuminate, inequilaterally obtuse or subacute at base, 4.5 to
6X12 to 14 cm., pinnately nerved from.the lower half, the nerves about 5X2,
granular-scabrid above, wiite-areolate beneath with the nerves arcuate-hispid;
petiole 10 to 15 mm. iong, ashen, not winged; spikes 3X110 mm.; peduncle 10
mm. long, gray-hispid; bracts round- or triangular-subpeltate, ciliolate,

Type in the U, 8. National Herbarium, no, 1,307,363, collected at E1 Arenal,
Province of Guanacaste, Costa Rlica, altitude 500 meters, January 18, 19, 1926,
by Paul C. Standley and Juvenal Valerio (no. 45237).

RanGE: Pacific slope of Costa Rica.

{272, Piper punctiunculatum Trel,, sp. nov,

A shrub; twigs scabro-hispid; leaves obliquely elliptic, acuminate, inequilat-
erally obtuse or subacute at base, 6 to 10X13 to 19 cm., pinnately nerved from
the lower half, the nerves about 645, microscopically white-punctulate and
lepidote above, the nerves subappressed-hispid beneath and the surface punctu-
late; petiole 8 to 1042 to § mm, long, hispid, brown-granular, not winged;
spikes 2.5 to 3X80 to 11§ mm.; peduncle about § mm. long, glabrescent and
granular-roughened ; bracts round-subpeltate, ciliolate,
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Type in the U. 8. National Herbarium, no. 1,307,393, collected at Tilarn,
Province of Guanacaste, Costa Rica, altitude 600 meters, January, 1926, by Paul

C. Standley and Juvenal Valerio (no, 45712},
RANGE: Pacific slope of Costa Rica.
CosTA Rica: About Tilariin, Siandley & Valerio 44975, 45048, 46084. L.0s

Ayotes, Standley & Valerio 44725, 45473.

273. Piper emollitum Trel., sp. nov.

A shrub; twigs evanescently pubescent, pale-granular; leaves lance-oblong,
acuminate, inequilaterally acute at base, 5 to 7.0X18 to 20 cm. pinnafely
nerved from below the upper third, the nerves about 6X2, finely granular and
lepidote, the nerves beneath appressed-hispid at least upward; petiole 10 mm.
long, glabrous, granular; spikes 3X60 to 70 mm.: peduncle 10 mm. long,
glabrous, pale-dotted; bracts roundish-subpeltate, ciliolate,

Type in the U. 8. National Herharium, no. 1,307,315, collected at El Silencio,
Tilarin, Province of Guanacaste, Costa Rica, altitude 760 meters, January 13,
19268, by Paul C. Standley and Juvenal Valerio (no. 44650).

Raxge: Pacific slope of Costa Rica.

CosTA Ri1ca: About Tilarin, Siandley & Valerio 44637, 48200.

274. Piper injucundum Trel, sp. nov.

A shrub,; twigs drying dark, softly appressed- or crisp-pubescent; leaves sub-
elliptic, acuminate, slightly inequilaterally obtuse or subacute at base, 5.5 to
TX12 to 14 cm., pinnately nerved from the Jower half, the nerves 4X2, dark-
granular and fincly lepidote above, appressed-pubescent on the nerves benegth,
drying thin and bronzed beneath; petiole 3 to 5 mm. long, crisp-pubescent;
spikes (young) 2X20 mm., on short glabrate peduncles; bracts round-sub-
peltate, the fuscous margin ciliclate.

Type in the U. 8. National Herbarium, no. 1,307,649, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March
6, 7, 1926, by Paul C. Standley and Juvenal Valerio (no. 51351).

Ra~ae: Upper Reventazén Valley, Costa Rica.

274a. Piper injucundum praepubinervium Trel.,, var, nov,

Pubescence less erisp, the nerves granular-puberulent above.

Type in the U. 8. National Herbarium, no. 1,307,627, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Riea, altitude 1,500 meters, March 6, 7,
1926, by Paul C. Standley and Juvenal Valerio (no. 51067).

RaARGE: Upper Reventazdén Valley, Costa Rica.

CosTAa Rica: El Mufieco, Standley & Torres 51189, Pejivalle, Cartago, Stand-
ley & Valerio 46856, 46900, 46981, 47162

274b. Piper injucundumn praecalvinervium Trel., var. nov,

Pubescence less crisp than in the type, the twigs becoming pale-granular
especially at the nodes; young spikes 2X40 mm. with sterile gray-hairy tip
2 mm. long.

Type in the U, S8, National Herbarium, no. 1,307,628, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March 6, 7,
1926, by Paul C. Standley and Rubén Torres (no. 51101).

RANGE: Upper Reventazén Valley, Costa Rica,

275, Piper albuginiferum Trel., Sp. nov,

A shrub; twigs retrorsely hispid; leaves lance-elliptic, acuminate, inequi-
laterally rounded at base, 4 to 510 to 11 ¢m., pinnately nerved from below
the upper third, rugose, white-granular-scabrous, the nerves about 645, beneath
upcurved-white-hispid; peticle 3+3 mm. long, upecurved-hispid, not winged;
8pikes (young) 2X30 mm., with sterile tip 2 mm. long; peduncle 5 mm. long,
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glabrate, obscurely punctulate; bracts sublunulately subpeltate, eciliolate, the
snowy margin forming a conspicuous prominence when young.

Type in the U. 8., National Herburium, no, 1,307,629, collected at El Muiieco,
Rio Navartg, Province of Cartago, Costa Riea, altitude 1,500 meters, March 6, 7,
1926, by Paul C. Standley and Rubén Torres (no. 51102),

RRance: Upper Reventazéon Va.ley, Costa Rica.

R76. Piper phanerolepidum Trel., sp. nov.

A shrub; twigs hispid, pale-granular at the nodes; leaves narrowly lanceo-
late and subacute at base to ovate and rounded at base, gradually acuminate,
4 to 5X10 to 12 or 14 e¢m., pinnately nerved from the lower half, the nerves
544, =alient beneath and appressed-hispid, the upper surface coarsely white-
scabronus; petiole 5 to 7 mm. long, appressed-hairy or glabrescent and pale-
granular; spikes 3X50 to 60 mm.; peduncle 10 mm, long, glabrous and Dale-
granul:r; bracts rounded-subpeltate, small but with conspicuous pale-ciliolate
margin.

Type in the U, S. National Herbarium, no, 1,229,352, collected at El Muilieco,
Rio Navarro, Province of Cartago, Costa Riea, altitude 1,400 meters, February
8, 9, 1024, by Paul C. Standley (0. 33570).

ancr; Upper Reventuzon Valley, Costa Rica,

Costa Rica: El Muiieco, Standley 33448 ; Standiley & Valerio 51039.

277. Piper lanatibracteum Trel, sp. nov,
Piper hirsutum carpinterae C. DC. Anal, Inst. Fis-Geogr. Costa Rica 8: 160.
1897.

A shrub; twigs glabrous or quickly glabrescent, pale-granular; leaves lance:
ovate or elliptic, sharply acuminate, inequilaterally obtuse at base, 4.5 to 5X10
to 12 ¢m., pinnately nerved from the lower half, eoarsely white-granular-
scabrous above, the nerves about H44, divaricately hirsute heneath; petiole
about 542 mm. long, hirtellous or glabrescent and pale-granular, not winged;
gpikes 4X60 to 60 mm.; peduncle 3 to 6 mm. long, glabrate, pale-granular;
bracts round-subpeltate, rather large, sublanately ciliate.

Type in the U. 8. National Herbarvium, no, 1,229,345, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, February
8, 9, 1924, by Paul C. Standley (no. 33419).

RANGE: Upper Reventazon Valley and high divide, Costa Rica.

CosTa Rica: El Muifieco, Standley & Torres 51119, Cartago, Torres 56.
Cerro de la Carpintera, Pittier © 4339,” 4349, type of Piper hirsutum carpinterae;
Standley 35730, San Isidro Coronado, Alfaro 34002, 34012,

278. Piper lanosibracteum Trel., sp. hov.

A shrub; twigs from retrorsely hispid glabrescent and finely pale-granular;
lecaves lance-ovitte or elliptie, acuminate, unequally rounded at base, 4.5 to
5.5X10 to 15 em., pinnately nerved from the lower half, the nerves about 544,
dark-punciulite and finely scabrous above, the nerves upcurved-hispid beneath
petiole 543 or 10 mm. long, uperurved-hirsute: =pikes 3 to 4X60 to 80 mm.;
peduncle 15 to 20 mm. long, hirtellous; bracts round-subpeltate, rather large,
sublanately ciliate.

Type in the U. 8, National Herbarium, no. 1,307,675, collected on the Rio
Reventado, Cartago, Costia Riea, altitude 1,500 meters, February 26, 1926, by
Paul C. Standley and Juvenal Valerto (no. 49457},

IRaxGgE: Upper Reventazon Viulley, Costa Riea.

Costa Rica: Rio Reventado, Standley & Valerio 49430, 40450, 49482,

279, Piper pullibracteatum Trel., sp. nov.
A shrub; twigs glabrous, obscurely glandular-punctulate, hecoming pale-
granular; leaves lancenlate-oblanceolate, long-acumingte, inequilaterally acuate
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gt base, 4 to 5X13 to 15 em., pinnately nerved from somewhat below the
middle, the nerves about 645, granular-scabrous above, dark-punctulate beneath
with the nerves spreading-hirsute; petiole 743 mm. long, glabrate, finely
granunlar, not winged; spikes (young) 3X40 mm.; peduncie & mm. long,
glabrous, slightly punectulate; bracts roundish-subpeltate, conspicuous, brown,
ciliate. |

Type in the U. 8. National Herbarium, no. 1,229,471, collected at La Estrelia,
Province of Cartago, Costa Rica, March 26, 27, 1924, by Paul C. btandley
(no. 39236).

RAxNGE: Upper Reventazon Valley, Costa Riea,

Costa Rica: Cerro de la Carpintera, Standley 35496,

280. Piper fusco-bracteatum Trel,, sp. nov.

A shrub; twigs from staring-hispid glabrescent and pale-granular; leaves
lanceolate, attenuate, inequilaterally obtuse at base, 5.5 to 7X15 to 18 cm.,
pinnately nerved from the lower half, the nerves about 5X2, granular-scabrous
above, spreading-hirsute on the nerves beneath and sparsely hirtellous between
them ; petiole 10, 1042, or 16 mm. long, upcurved-subhirsute, pale-granular,
not winged ; spikes 3 X860 mm. ; peduncle 5 mm. long, glabrous, somewhat gran-
ular; bracts conspicuous, rcundish-subpeltate, brown, ciliate. '

Type in the U. 8. National ITerbarium, no. 1,229,678, collected on the Cerro
de Piedra Blanca, Escas(, Province of San José, Costa Rica, January 31, 1924,
by Puaul C. Standley (no. 32631).

Raxge: High central divide of Costa Riea.

Z81. Piper curridabatanum Trel., sp. nov. _

A shrub; twigs at most transiently pilose at the nodes, green- or pale-
granular; leaves lanceolate, acuminate, ineguilaterally acute at base, 4.5 to
6.0 X12 to 16 cm., pinnately nerved from below the middle, the nerves about
0 X2, minutely granular-roughened and at length lepidote above, the nerves
hirgute beneath ; petiole 1243 to 18+3 mm. long, transiently hirsute, granular;
spikes Dbecoming 4X80 mm.; peduncle 5 to 7 or exceptionally 15 mm. long,
glabrous, granular; bracts rounded-subpeltate, brown, ciliate; berries sub-
quadrately obhovoid, papillate, black ; stigmas 3, sessile,

Type in the U, 8. National Herbarium, no. 1,229,339, collected between Eﬂn
Pedro Montes de Oca and Curr.dabat, Provinee of San José, Costa Rica, alti-
tude 1,200 meters, February 2, 1924, by I'aul C. Standley (no. 32787).

RanxeE: High central divide of Costa Rica, -

282. Piper capacibracteum Trel., sp. nov,
A shrub; twigs retrorse-upeurved, hirsute-subvillous; leaves lanceolate,

long-acuminate, inequilaterally obtuse at base, 4.0 to 6.5X14 to 16 cm., pin-
nately nerved from the lower half, the nerves ahout G435, appressed-pubescent
above, becoming granular-scabrous softly hairy beneath, becoming more or
less rugose; petiole about 1045 mm. long, upcurved-hairy; spikes. 4X75 mm.;
zonate: peduncle 15 to 20 mm. long, retrorsely hispid; bracts roundish-sub-
peltate, large, pale, ciliate,

Type in the U. 8. National Herbarium, no. 1,307,249, collected between Aserri
and Tarbaca, Province of San José, Costa Rica, altitude 1,200 to 1,700 meters,
Deccember 6, 1925, by Paul C. Standley (no. 41397).

RANGE High central divide of Costa Rica.
CosTa Rica: Santa Maria de Dota, Standley & Valerio 43121 43245, 43246,

41812, 41839, 41861, 42457, 42836, with shorter peduncle and subacute leaf-base.
Peralta, Sicvens 477. .
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283. Piper ventoleranum Trel., sp. nov.

A shrub; twigs glabrous or quickly glabrescent, pale-granular; leaves lanceo-
late, caudate, inequilaterally subacute at base, 4.5 to 7X15 to 17 cm., pin-
nately nerved from the lower half, the nerves about 645, minutely granular-
roughened above, the nerves beneath typileally subappressed-hirsute; petiole
1042 or 15 mm. long, mostly glabrate, not winged ; spikes 3 to 4 X80 to 95 mm.;
peduncle 10 mm. long, somewhat granular; bracts rounded-subpeltate, cinereous,
ciliate.

Type in the U. 8. National Herbarium, no. 1,229 373, collected at La Ventolera,
southern slope of Volcin de Podis, Costa Rica, altitude 1,700 meters, February
17, 18, 1924, by Paul C. Standley (no. 34712).

RANGE: Central volcanoes of Costa Rica.

CostTa Rica: In the type locality, Standley 34707; 34724, with larger leaves,
becoming 7.5X20 cm. ; 34663, with hairy petiole,

284, Piper perhispidum C. DC. Bot. Gaz. 70: 183. 1920.
TYPE LOCALITY : Rio Barranca, San Juan de San Rumdn, Costa Rica (Tonduz

17771, the type).
RaNch: Pacific slope of Costa Riea,

285. Piper domingense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 161. 1897.
Type LOCALITY ! Santo Domingo de Golfo Dulce, Costa Rica (Tonduz 10034,
the type; distributed also as J. D, Smith 7129).
Raxge: Pacific coast reglon of Costa Rica.

RB6G. Piper flavescens (. INC.} Trel

Piper pseudovelutinum flavescens C. DC., Bull. Soc. Bot. Belg. 30°: 203, 1891.
"TyYpeE LocarrTy: Rio Tilirf, near San José, Costa Rica (Tonduz 3175, the
type).

" RANGE : High central divide of Costa Riea.
287. Piper suberythrocarpum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:

160. 1897.
TYPE LoCcALITY : Rio Naranjo, Costa Rica (Tonduz 75560, the type).
RaAancE: Caribbean lowlands of Cosia Rica and adjacent Nicaragua.

288. Piper pileatum Trel,, 8p. nov.

Piper burenii Auct,, as to Costa Rica.

A shrub; twigs densely dingy-hispid; leaves lanceolate, subfaleately acumi-
nate, inequilaterally acute at base or one side rounded or subcordulate, 4 to
¢X12 to 16 cm., pinnately nerved from below the middle, the nerves 4 or 5X2,
kullulate, scabrous, sparsely white-villous, especially beneath:; peticle 8 to
1243 mm., dingy-villous, not winged; spikezs 3X100 mm.; pedunecle 10 to 15
mm. long, hispid; braects roundish-subpeltate, gray-ciliate.

Type in the herbarinm of the New York Botanhical Garden, collected at El
Copey, Costa Rica, altitude 1,800 meters, February, 1898, by A, Tonduz (no,
11895). Duplicate in the U, 8, National Herbarium.

RaAaNGE: Pacific slope of Costa Rica.

CosTa Rica: El Copey, Jiménez 1089 ; Tonduz 11895. Buenos Aires, Tonduz
3593, “3693.” El General, Tonduz 3383. Cafias Gordas, ? Pittier 11033.
Tremendal, 8an Ramén, Torduz 17773. San Marcos, Tonduz 7555.

288a. FPiper pileatum obligquum T'rel.,, var. nov.

Differs in its broadly lanceolate leaves being very oblique, with the distinetly
Ionger side rounded at base.

Type in the U. 8. National Herbarium, no. 796,376, coliected at El Copey,
Costa Rica, altitude 1,800 meters, IFebruary, 1898, by A. Tonduz (no. 11675).

RAanGE: Paciflc stlope of Costa Rica,
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289, Piper rugosifolium Trel.,, sp. nov.

Piper hrsutum pallescens Auct., D. D. |
A shrub; twigs retrorsely rusty-hirsute with upcurved hairg; leaves obliguely

lanceolate, subcaudately acuminate, rounded at base or with one side acute,
4 to 4.5X9 to 11 cm., pinnately nerved from below the middle, the nerves about
6+5, rugose, coarsely granular-scabrous above from the bases of slender hairs,
beneath dingy-hairy, at least as to the nerves; peticle § to 10 mm. long,
retrorsely long-hirsute, not winged; spikes 3X70 mm., mucronate; peduncle
b mm. long, curved-hirsute; bracts roundish-subpeltate, ciliolate,

Type in the U. 8. National Herbarium, no. 1,307,251, collected at Finca Las
Coéneavas, Province of Cartago, Costa Rica, altitude 1,300 meters, December 7, 8,
1925, by Paul C. Standley (no. 41533).

Range: Mountains of central Costa Rica.

CosTtA Rica: Cerro de la Carpintera, Siandiey 34262. Rio Reventado, S8tandley
& Valerio 49441. Cervantes, Tonduz 10431. Los Frailes, Tonduz 17876. San
Marcos, Tonduz ? 7555, 17761. Dulee Nombre, Standley 356928, El Muiieco, Rio
Navarro, Siandley & Torres 50920, Cartago, Standley 35487. Rio Reventazin,
Rowlee & Stark T7H4.

200, Piper pseudopsis C. DC. Anal. Inst. I'is.-Geogr. Costa Rica 9: 164. 1897.

Piper bredemeyeri Auct,, as to Costa Riea.

TYPE LOCALITY ; San José, Costa Rica (Tonduz 1088, the type).

Rawnge: High central divide of Costa Rica.

CosTA RIca: SBan José, Brade 2037; Standiey 33274, 41215, 47365; Tonduz
2847. Rfiv Maria Aguilar, Tonduz 6957 (J. D. Smith 7298). San Francisco de
Guadalupe, Tonduz 444, 1795, 8026, 12730. San Sebastiin, Standley 32684,
49360. Rio Reventado, Cartago, Standley & Valerio 49498. Finca Las Concavas,
Cartago, Standley 41494,

4. PEPEROMIA RBuiz & Pavon
EEY TO BPECIES

1. Leaves alternute (the uppermost sometimes congested because of shortened

internodes, or the lowest rarely opposite) oo oo 2.
Leaves opposite or whorled________ e 5.

2. Leaves or some of them distinetly peltate__________ o __ 3.
Leaves not peltate above the very base____ e _ 9.

3. Leaves basal; spikes filiform, subpahiculate______________ 7. P. sciaphila.
Leaves cauline; spikes mostly stouter______ . __ . _ o _____ 4,
4, Stem comparatively short and stout, few-leaved. .. _____________________ 5,
Stem elongate and leafy_____ e 8.

8. Pilose. e 10. P, tecticola,
Glabrows 9. P. chambesyana.

8. Leaves drying thin; pubescent. .. . ___ _ _ oo ____ 8. P. amphitricha.
Leaves drying coriaceous_ oo o e 7.

7. Leaves 10 to 15 em. long o oo o e e e e 8.
Leaves mostly 4 to 6 cm. long; glabrous__.____________ 90. P. peltilimba.

8. Leaves ciliate; spikes axillary_____ . _________________ 89. P. ciliifera.
Glabrous; spikes terminal . o o 88. P, parmata.

8, Spikes in leafless panicles; veining pinnate_____ . _____________ 10.
Spikes not paniculate e 28,
10, Panicle eompound; spikes very short____ . __________ 68. P. poasana.

Panicle simple or spikes elongate_ _ oo o 11.
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11. Spikes 2 to 3 e, long; drying davrKe oo e 12,
Spikes longer; stem leafy e 17.
12. Stem shoit, few-leaveQ.. .o e 13.
Stem elongate and leafy; haivy___ o __ 76. P. gunpilesiana.
13. Scape very short; leaves subelliptic. oo ____ 71. P. breviscapa.
Seape elongate_ . e ———— 14.
14, Leaves subgpatulate-oblanceolate; glabrous. . ______ 72. P. subacaulis,
Loeaves elliptic-oblanceolate or o¢bovate_ o 15.
15. Leaves over 20 em. long: glabrous. o ____ 70. P. atirroana.
~ Leaves 10 to 15 em. loBg. 16.
16. At most pubernlento . __ . 69. P. brevicaulis.
At least locally bhaivy_______ L ___ 93. P. compotrix,
17. At least transiently hairy - e 18,
GlAbroOUS o o e 20.
18. Leaves obtuse at base, elliptie. o ___________ 78. P. pothifolia.
Leaves acute at haseo o e 19.
19, Leaves elliptic o 79, P. substriata.,
Leaves oblanceolate-ohovate. e 02, P. tsakiana.
20. Leaves subsessiloo oo 21
Leaves obviously petioled o oo ___ 22
21. Leaves rather blunt, subspatulate. - __.. 73. P. sessilifolioides,
Lenves pointed, narrowly oblanceolate_______________ 74. P. venabulifolia.
22. Leaves rather biunt, subelliptic. o oo 121, P, navarrana.
Leaves acumingte_ e 23.
23, Leaves elliplico o oo e 24,
Leaves lanceolate to eliiptic oblanceolate____ . __________ ___.___ 26.
24. Spikes about 40 mm. leng____ e ————— 25.
Sp.kes longer e e ot 99. P. dotana.
25, Leaves 10 to 15 em. long_ oo m 100. P. isidroana.
Leaves 6 to 10 ¢m. long e e o 103. P. tremendalensis,
26. Spikes drying dark. . __ ____ e 27
Spikes drying pale o 75, P. lancilimba.
27. Seutulum of ovary elongate_ . _ . __ 91. P. acutilimba.
Scutulum rounded: berries obong_ ... o ____. 110, P. calvifolia,
28. Leaves pinnately nerved or else spikes paired. o __ =29
Leaves essentially palmately nerved . ___ 4%,
20, Leaves appreciably cordate or obtuse at base______ . _____ 30
Leaves appreciably acute at base unless very small o ____ 36
30. Leaves cordate or else spikes not paired oo oo 31
Spikes paired if leaves cordate. 34.
31. Leaves over 10 em. long_ o ___________ 94. P. platyphylla.
Leaves 5 to 10 em. JONg o o o e e e 32
Leaves 4 to 86 em., lonNg_ o 33.
32. Stem elongate and leafy e 20. P. vinasiana.
Stem thick, naked belowe . __________ 11. P, lignescens,
33. Leaves round-ovate_ . ____ . __________ _ ______________ 12. P. aguacatensis,
Leaves elliptic-ovate o emae 14. P. tenuifolia,
Leaves ovate, subunguiculate_ oo ea_- 13. P. nicoyana.
34. Leaves fully twee as long as broad . ____________ . ______ 30.
Leaves shorter; berries stipitate— o __ 8. P. podocarpa
35. Glabrous____ o e 95, P. scutellata
Crisp-puberulent . ____ e 86. P. donnell-smithii.
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Somewhat hairy . _______ e 87. P. calvicaulis.
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36. Leaves over 20 em. long o - 77. P. queserana.
Leaves commonly 10 to 15 em. long_ o 37.
Leaves commonly 6 to 10 em. long_ - a9,
Leaves commonly 4 to6oem. long_ o e 43.

a7. Leaves spatulate or elliptic-obovate, blunt______________ 106. P. mentiens.
Leaves subelliptice, pointed_ . _ - 38.

38. Erect, drying green. oo 98. P. cacuminicola.
Repent-pendent, darkening_ o ___ -84. P. glaberrima.

A0, GlaD IO o o e e e —————————————— e e 40,
Petioles and nodes somewhat hairy_.______ . _____ 81. P. longibacca.
Nerves villous beneath_ o e 82, P. orientalis,

40. Repent-pendent, drying dark-____ e 4].
Stoloniferons-ereC: oo o ——————————— 42.

41. Leaves lanceolale, pointed, petioled..___ __________~ 83. P. naranjoana.
Leaves elliptie, bluntish, subsessile_________________ 80. P. glabricaulis.

42, Leaves elliptic, subacute____ .. e 102. P. durandi.
Leaves round-obovate, very blunt. . oo . 107. P. pyrolaefolia.

43. Repent-pendent, or dryirg dark____ 44,
Stoloniferous-erect, drying yellow-green .. _ e 47.

44, Leaves subsessle, glahrons_ oo oo 84. P. glaberrima,
Leaves short-petioleQe (e 45,

453. Leaves sublanceclate__ . __ . e 44.
Leaves broadly elliptice e e 86. P. tilarana.

46, Essentially glabrous. 87. P. borucana.
Somewhat hairy at nodes_ . ___ - 85. P. circumsecissa.,

47. Leaves very obiuse. - . o e 108. P. pseudo-alpina.
Leaves blunt-acuminate . _ e 48,
Leaves acute at both ends_ _ . _ o 19. P. bistortaefolia.

48, Spikes 60 to 80 mm. long_____ . ________________._ 104. P. pachyphlehia.
Snikes longer and slenderer . _____ 105. P. peninsularis.

4% Leaves appreciably obtuse at base_ oo _ 30,
Leaves appreclably acute at base, unless very small or with a single

spike - 50,

B0. Leaves distinetly longer than broad_ . . 51,
Leaves approximately isodiametric. o - 8.

51. Bracts ciliate _ e —————————————— o2,
Bracts not ciliate_ _ __ e — 53.

§2. Leaves scarcely 2 by 4 eme oo 21. P. costaricensis.
Leaves becoming 4 by 7 oMo oo 22. P, fimbribractea.

53. Not black-punctulate, even if granular_ o mee—meeme 54,
Conspicuously black-punciulate. o 7.

54. Leaves drying rather thine oo oo e 99.
Leaves, unless very small, opaquely coriaceous_ .. . ____ 67.

55. Leaves sUbOvVate o e ———————————— D6.
Leaves elliptic or elliptic-obovateo .o ___ 39. P. erythrophlebia.
Leaves lance-elliptic - e 7.
L.eaves rhombic-elliptico . 18. P. cooperi.
Leaves lanceolate or oblanceolate. oo G2,

58, Leaves cordate, appressed-pubescent . __ _ ___ __ . oo 33.
Leaves round-based, bhairy__ oo 35. P. montecristana.
Leaves acute-hased, puberulent . oo ___ 52. P. tenuicaulis,

57. Glabrous_ oo e e e B8,

Puberulent or pubescent o _ o ——————— G0,
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58. Leaves 6 to 10 cm. longe oo ___ 25. P. crispipetiola.
Leaves 3 to 6 em. long___ e mm 9.
59. Nerves scarcely raised_ ... 27. P. herediana.
Inner nerves salieBto oo oo oo o e 28. P. nmunyecoana.
60. Leaves 6 to 10 em. long__ o o e 26. P. carpinterana.
Leaves D to G em. long.. o e 61,
61. Spikes filiformo . ___________ ___ . e 16. P. subdita.
Spikes stouter; bracts dark-punectulate___ . __________ 48. P. tuisana.
62. Spikes without pseudo-pedicels___ ____ 63.
Spikes with long pseudo-pedicels____ . __________ 31. P. pseudopedicellata.
63. Leaves granular beneath 64,
Leaves scarcely granular_ __ . _ e ————— 6a.
64. Leaves lance-elliptic or obovate_ __ . o ___-_ 30, P. vueltasana.
Leaves lance-oblong___ . e 33. P. pilulifera.
65. Leaves finely pale-mottied beneath______ e 34. P. niveo-punctulata.
I.eaves not pale-punctulate_ _ .o e 66.
66. Petioles subalately decurrent_______ ____ . ___________ 32. P. dyscrita.
Petioles not decurrent.______ . _______ . ___ 42. P. stenophylla.
67. Leaves 4 t0 6 ¢, 10NE oo e e e 68.
Leaves 1 to 2.0 cm. long o e e ———— e 71.
Leaves scarcely over 1 em. long_ o e T0.
68. Leaves rhombie-elliptie__________ . _ __ _________. 37. P. chrysocarpa.
Leaves lance-elldptic e 69.
89. Spikes without pseudo-pedicels_______ . 0.
sSpikes with short pseudo-pedicels___ . __ _ _ _ _ __ _______ 41. P. brachypus.
70. Leaves green on both sides_________ . . ___________ 38. P. san-joseans.
Leaves red-purple beneath. o oo __ 40, P. versicolor.
71, Essentiully glabrous._ . _____ 72.
Leaves obscurely hairy or ciliate_ ______ _ _________ 43. P. stenophyllopsis,
Yourg growth pubeseent________ . __ . _______ o _ 44, P, fissispica.
i2. Leaves lanceolate or elliptice—-___ __ __ ______________ 38. P. psiloclada.
Leaves OblONg _ o 3.
Leaves subrhombie._ . __________________ e __ 4.
73, Berries sessile. o ___ 50. P. hylophila.
Berries stipitate___._ _________ __________ . o ___ 5. P. tenuipes.
74. Leaf-base subcuneate__________ ___ _________._______ 47. P. fraijanesana.
Leaf-base merely acute_____ . _ . __ __ _____________ 46. P, zurquiana.
5. Leaves oblong-subovate_________ ____ . _________ 51. P. tenellaeformis.
Leaves oblong-obovate; glabrous_____________________.______ a7. P. incisa,
Leaves elliptic-obovute; bairy- .. _________ __  __ ______ 54. P. tonduxzii.
Leaves elliptic; plant stoloniferous-erect_____. . __ . __  _ _ _  ________ 76.
76. Stem loosely haivy____ 33. P. punctataefolia,
Stem pubescent ..o ____________ 55. P. oerstedil.
77. At most ciliate-lined______________ . _ __ _ _ o _____ 23. P. jimenesana.
More or less hairy. . _____ ~24. P. fillcaulis,
78, Leaves drying rather thin__ . __ _____ ____ . 79,
Leaves drying corinceous oo oo 88.
79, Leaves 4 toGem. long__ ___ __ _ _ _ _ _ __ o ___ 29. P. virillana.
Leaves usuully 25 to4 em, long_ 80,
Leaves usually 1 to 25 em, long_______ 0 o 81.
Leaves scarcely 1 em, loNg__ . 85,
80. Leaves cordate, acute___ __ .. ___________________. 12. P. aguacatensis val.

Leaves reniform, very obtuse... . _________ . __ _ ______._ 13. P. lapartana.
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Gla b OUS o o e 82,
Puberulent; anthers small .. _______ . 17. P. filispica.
Puberulent ; anthers large _________________ .- 681, P. cryptolepida.
sparsely soft-hairy e 2. P. barbensis var,
Leaves subacute; pellvcid . ___________._________________ 1. P. pellucida.
Leaves very obtuse—. . ______ e —————— 83.
Drying brown; anthers large______________ o __ 62. P. megalanthera.
Drying green oo e __ A —————— 84,
Leaf-base obtuse; anthers large_____._ _______ ____ . _________ 80. P, delecta.
Leaf-base usually acute— - .o _ . ____ . _ . ____ ____________ 59, P. rejecta.
Leaves round or round-cbovate. . o o e 88.
Leaves round- or reniform-ovate_ e B7T.
(zlabrous or few-haireda oo oo o e 4. P. delicatissima.
Yelvety or crisp-pubesecent_ . __ o __ 58, P, rotundifolia.
Leaves round-ovate__.__________ ___ . 56. P. silvivaga.
Leaves subelliptic-ovate__.___________________________.__ 2. P. barbensis,.
Leaves reniform-ovate. _. . o .. . ____ o mian 3. P. late-ovatsa.
Teaves 1to 25 oreven 4 em. long_ e 89.
Leaves scarcely over 1 ¢m. 1ONg e v e emcm e ———————————— 5.
CreePINg e e e e e m e eme e ——m e em e ——————— e 90
With erect stems._. o m 92
Anthers relatively large o e ————— 81.
Anthers minute___._________________ 1.
GlabronS. e e ——————— 683. P. reptabunda.
Somewhat puberulent__ _ . _____ 6%7. P, calyculata.
Crisp-pubescent . . o —————————— 109, P. pseudo-casaretti.
Stems subsimple e ———————— 93.
Stems much branched. .o 45, P, multifida,
Leaves round-ovate, subacute_ v e ————— 49, P. chlorostachya.
Leaves suborbicular, obtuse___ oo 64. P. san-ramonensis.
Leaves subobovate o oo ———— 4,
Spikes without pseudo-pedicels. w oo 65. P. congestifolia.
With pseudo-pedicels . e 868. P. candelaber.
Leaves opposite, very ObtUSem oo o oo o e 04.
Leaves whorled, or acute if exceptionally opposite...__________________ 08.
7 - 4] 1 7 Uy 07.
Erect; leaves round, 1 to 1.5 em. in diameter-_______ 123. P. esperanzana.
Leaves round, scarcely 1 cm. in diametero e 131, P. cyclophylla,
Leaves round-elliptie, larger. o oo ____ 130, P. pirrisana.
Leaves obovate_ e —————— 99.
Leaves subquadrately elliptie, or small if not quadrate________.___.__. 104.
Leaves lanceoclate or oblanceolate fo elliptic. . ___ . ______ 107.
Leaves, at least above, oblong or lineary .. _ o oo __ 118.
Rachis of spike hirtellous_ o e —mm e 100.
Rachis of spike glabrous_ e 101.
Leaves emarginulate o e 129. P, subemarginulata.
Leaves scarcely emarginulate_ . ______ 136. P. pseudo-hoffmannii.
Leaves round-obovate . o e 102.
Leaves elliptic-obovate___ . - 103.
Creeping and delicate____ 135, P. hoffmannii.
With ereet branches__________ . e e—-=-132, P, imbricata.
Erect; very glandular-granular_________________________ 134. P. sepicola.
Creeping; not glandular. . ______ 133. P. pseudo-tetraphylla.

66747—29 i
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104. Leaves 1.5 to 2.5 em. long; rachis glabrous_ _ . __ . _____ 105,
Leaves 1 to 1,5 ¢em. long; rachis hirtellous______.._____ 126. P. cartagoana.
Leaves scarcely 1 cm. long oo e 104,

105. Pedunele 30 mm, long_ o e 1186,
Peduncle scant 25 mm. long- - oo oo 121. P. emiliana.

106. Bracts golden-granwlar— . ____ ___ . ___ _127. P, reflexaefolia.
Bracts not golden-granuwlar_ . .o 128. P. compaginata.

107. Leaves 6 to 10 ¢em, tong_ . ______ G- mm—m e mmm e mmmmn e 108,
Leaves 25 to 6 cm. long e e 110,
Leaves 1 to 20 em. long_ o e 11:4.

108. Leaves relatively thin__________ e 1040,
Leaves coriaceous__ _ o oo e - 116. P. guanacastans.

109. Leaves broadly elliptico oo ____ 115. P. nemoralis.
Leaves relatively narrow_ . _ ~112. P, martagonifolic..

110. At most puberulent_ ____ o e 11,
More or less pubescent_ e e ———— e 112,

111. Leaves whorled, scuminate_ . . ____ 113. P. turialvensis.
Leaves whorled, acute- . _________________ 111. P. jarisianc:.
Leaves opposite or whovled __________ . _____ 119. P. palmans.,

112. Leaves glabrous. e 1133,
Leaves somewhat hairy__ . __ _ o _ 118. P. stipitifolin.

113. Internodes somewhat hairy. . _________ -~ 114. P. barbana.
Internodes glabrovs. . o e ___ 117. P. barbinodis,

114, Glabrons e 115,
Subpuberulent . e N 116.
More or less hairy_ e 117,

115. Leaves attenuate at both ends.. _________________ 124. P, aguacalientis.
Leaves more elliptie_ o __ _-125. P. pseudo-boliviensis.

116, Pedunele searcely 1 em. long___ __ . _ _____..._ 119. P. palmana var.
Peduncle distinetly longer_ . e 121. P. emiliann,

117. Leaves oblanceolate_ ____ _ _ . e 122. P. olivacea.
Leaves lanee-elliptic. e 120. P. copeyansa.

118. At most minutely puberulent ___ _ __ _ e 11Y.
At least locally pubescent - - _______ __ __ .- 138. P. oblongifolia.

119. Upper leaves elliptic-oblong . o 130. P. muscisedens.
Upner leaves oblong_______ @ e 137. P. amphoterophylia.
Upper leaves linear_____ _ _ . e 140. P. pittieri.

1. Peperomia pellucida (L.) H. B. K. Nov, Gen. & Sp. 1: 64. 1815

Piper pellucidum L, Sp. PLl. 30. 1753.

TYPE LOCALITY : Martinique?

Rance: Throughout the West Indies, and on the continent from Mexico 1o
the Andes, commonly in the more whitened-leaved P. pellucida pyomaeu. Miq.®
(P. pygmaea. Kunth®), the type of which is from Loja, Ecuador. Also intro-
duced ns a weed into Afrieca.

Costa RiIca: La Colombiana Farm, Standley 36676. Below Cairo, Standley
& Valerio 48872, 48995, 49020. Boca de Zhorquin, Tonduz 8620. Haclenda ce
Zent, Tonduz 1465. Mano de Tigre Road, Tonduz 4658. Boruca, Pitiicr 465,
Lagarto, Piftier 4486. Rancho Redondo, Voleiin de Iraza, Pitiier 1141.

* Qyst. 81. 1843. "Syn. 1: 117. 1923,
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2. Peperomia barbensis (Dahlst.) Trel.
Peperomia hispidula barbensiz Dahlst. Svensk. Vet. Akad. Handl, 33*: 14, 1900,
Peperomia hispidula Auct,, as to Costa Rica.
TYPE, TOCALITY ;: Volean de Barba, Costa Rica (Hoffmann 54, the type).
RangE: Mountains of central Costa Rica.
CosTs Rica: Finca La Cima, E! Copey, Standiey 42634 Tablazo, Brade 2016.

2a. Peperomia barbensis alajuelana Trel., var. nov.

A medium-sized, erect or assurgent, branching herb; stem slender (1 to 2
mm.), soft-villous: leaves alternate, round-elliptic or subrhombic-ovate, obtuse
or subacute at both ends, small (1X1 to 1.6 X2 to 2.5 em., or exceptionally lance-
elliptic and 4 em. long), rather sparsely villous with articulate hairs, multiple-
nerved, the branches of the midrib about 3X2; petiole 5 to 20 mm. long, loosely
villous ; spikes term nal and opposite the leaves, extremely slender, 10 to 15 mm.
long, loosely flowered; peduncle equaling the spike, sparsely villous; bracts
round-peltate; berries ellipsoid, with slender stipe and style; stigma apical.

Type in the U. 8. Nationa! Herbarium, no. 1,251,258, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12,
13, 1926, by Paul C. Standley and Rubén Torres (no. 47695).

Rance: Mounta'ns of central Costa Rica.

CosTA Rica: Cerro de las Vueltas, altitude 2,700 to 3,000 meters, Standley &
Valerio 43769.

3. Peperomia late-ovata Trel.,, sp. nov,

A small delicate repent-assurgent arboricolous herb; stem filiform, sparsely
villous to glabrescent; leaves alternate, reniform-ovate, obtuse, rounded at
base or slightly cordulate, minute (3 to 8X4 to 8 mm.), sparsely villous with
articulate hairs, 3 or 5 nerved, with the midrib obscurely branched; petiole
very short (1 mm.), glabrate: spikes terminal, extremely slender, scarcely
15 mm. long, loosely Howered; peduncle about 10 min. long; bracts round-
peltate ; berries subclavate-ohlong, with slender stipe and style; stigma apical.

Type in the U. 8. National Herbarium, no. 1,251,136, collected at Laguna de la
Chonta, near Santa Maria de IDota, Provinee of San José, Costa Rica, altitude
2,000 to 2,100 meters, December 18, 1925, by Paul C, Standley (no. 42310).

RANGE: Central mountains of Costa Rica.

Costa RicA: At type loeality, Standley 42183, 42104, 42201, 42246. San José,
Standiey 38629, 38780.

3a. Peperomia late-ovata glabrata T'rel., var. nov.

Differs in being almost glabrous.

Type in the U. 8. National Herbarium, no. 1,229,662, collected at L.as Nubes,
Province of San José, Costa Ricea, altitude 1,600 to 1,900 meters, March 20-22,
1924, by Paul C. Standley (no. 38489).

RancE: Central mounta'ns of Costa Riea,

CosTa Rica: Lagana de la Escuadra, near El Copey, Standley 42083. Finca
La Cima, near I8l Copey, Standley 42652,

4. Peperomia delicatissima Trel., sp. nov.
Peperomia emarginclla glabrior C. DC. Anal. Fis.-Geogr. Costa Rica 8: 177.
1897,

An extremely delicate arboricolous herb, creeping among mosses; stem fili-
form, glabrous; leaves alternate, orbicular, sometimes emarginulate, obscurcty
2 nerved, minute (3 mm.), with a few long white hairs toward the apex;
petiole 2 to 3 mm. long, glabrons; spikes terminal, 2 em. long; peduncle yzla
brous, 8 mm. long: bracts round-peltate; ovary ovoid; stigma oblique.
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Type In the DeCandolle Herbarium, collected at Rio Naranjo, Costa Rica,
altitude 200 to 250 meters, by A. Tonduz (no. 8002),

RANGE: Caribbean lowlands of northern Costa Rica.

CosTa RicA: Pejivalle, Standley & Valerio 46979, 47249. Gudpiles, Standley
375646. Rio Rosario, Llanos de Santa Clara, Pittier 13424 (distributed as Lemna
minor by J. D. Smith, no. 7603).

8. Peperomia tenuipes Trel.,, sp. nov.

A smatil stoloniferous glabrous hetb; stem slender (1 mm.) ; leaves alternate,
elliptic-oblong or the lower elliptic, emarginate, acute-based, small (§X12 to
8X16, or the lower 10X14 mm.), 1 nerved, coriaceous; petiole 3 mm. long;
splkes terminal, 1 X35 mm,, rather loosely flowered, the flowers between anas-
tomosing ridges; peduncle 5 mm. long; bracts round-peltate; berries obovold,
on equilong filiform pedicels, with a conspicuous oblique stylopodium; stigma
apical.

Type in the U. 8, National Herbarium, no. 577,942, collected on Cerro de las
Caricias, above San Isidro, Province of Heredia, Custa Rica, September, 1900,
by H. Pittier (no. 14042).

Range: Central mountains of Costa Rica.

8. Peperomia podocarpa C, DC, Anal. Inst. Fis.-Geogr. Costa Rica 9: 175. 1897.
TYPE LOCALITY ! El General, Costa Rica (Pittier 105935, the type).
RaNGgE: Central mountains of Costa Rica,

7. Peperomia sciaphila C. DC., Anal. Inst. Fls.-Geogr. Costa Rica 9: 175, 1897.
Peperomia schizostachya Trel, Bot. Gaz. 7T3: 138. 1922,
Peperomia ovato-peltata Auct, as to Costa Rica.
TyYpre LooALITY : Rio Virilla, San José, Costa Rica {Tonduz 9630, the type).
RanceE: High central divide of Costa Rica.
CostTa Rica: Rio Virilla, Tonduz 10106 (J. D. Smith 7273) ; Hoffmann 521.
Mount Candelaria, Endres. ‘

8. Peperomia amphitricha Trel.,, sp. nov.

Peperomia lanceolalo-peltata Auct., p. p., as to Costa Rica,

A repent arboricolous herb; stem slender (2 mm.), at least translently
sparsely white-villous, rooting from many nodes; leaves alternate, peltate about
1 cm. above the rounded base, round-ovate, acuminate, moderate (3.5 to 4 or
O3A0 to 7 em.), drying thin but opaque, obscurely about 7 nerved, paler beneath,
with sparse soft white hairs on both faces; petiole 2 to 4 em. long, sparsely
villous; spikes terminal, long (2X100 mm. or more) ; peduncle elongate (3 to
4 em.), sparsely villous; bracts round-peltate; berries subglobose; stigma
oblique.

Type in the U. 8, National Herbarium, no. 1,251,160, collected at Quebradillas,
hear Sants Marfs de Dota, Province of San José, Costa Rica, altitude 1,800
meters, December 24, 1925, by Paul C. Standley (no. 43089a).

Range: Central mountains of Costa Rica.

CosTAa Rica: Cerro de Piedra Blanca, near Escasti, Standley 32632,

8a. Peperomia amphitricha santa-rosana Trel., var. nov.

Peperomia lanceolato-peilaia Auct., p. p., as to Costa Rica.

An assurgent tcrrestrial herb; stem rather slender (2 to 3 mm.), transiently
sparsely hairy, rooting from the lower nodes; leaves alternate, peltate toward
the rounded base, round-ovate, somewhat obliquely acuminate, moderately
small (2X3.5, 3X4.5, or 4X6 em.), § or 7 nerved, paler and sparsely crisp-
hairy beneath; petiole moderately long (2 to 4 cm.), very sparsely villous,
clasping-decurrent; spikes terminal or opposite the leaves, elongate (2X80
to 120 mm.}, rather loosely flowered; peduncle elongate (3 to 4 cm.), villous,
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especially upward; rachis villous; bracts round-peltate; berries glabrous;
stigma suboblique.

Type in the De Candolle Herbarium, Geneva, collected at Santa Rosa de
Copey, Province of San José, Costa Rica, by A. Tonduz (no, 12225).

RanNage: Central mountains of Costa Rica.

Costa RicA: Rio Blanco, near El Copey, Standley 41889, Finca La Cima,
near El Copey, Standley 42620.

9. Peperomia chambesyana Trel., sp. nov.

Peperomia arifolia aculifolia C. DC.; Trel, Bot. Gaz. 73: 142, 1922,

A moderately small, glabrous herb; stem short and comparatively stout
(4 mm.); leaves alternate, few at top of the stem, ovate, acute, round-based,
peltate, 3.0 X5 to 6 cm., about 7 nerved ; petiole slender, 8 to 8 cm. long; spikes
few, from the upper axils, 2X70 mm.; peduncle 7 cm. long; bracts round-ovate,
peltate.

Cultivated at Chambésy, Switzerland, in 1898, from seed ascribed to Costa
Rica ; otherwise unknown. The type is a specimen in the DeCandolle Her-
barium at Geneva.

10. Peperomia tecticola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 175. 1897.
TYPE LOCALITY : San José, Costa Rica (Tonduz 7262, the type).

RANGE: High central divide of Costa Rica.
CosTa Rica: San José, Tonduz 7309,

10a. Peperomia tecticola muricola Trel. Bot, Gaz, 73: 143, pl. 3. 1922
Peperomia lanceolato-peltata Auct., p. p., as to Costa Rica.
TYPE LocariTyY: S8an Juan, Costa Rica (Tonduz 10146, the type).
RANGE: High central divide of Costa Rica.
Costa Rica: Rio Virilia, Hoffmann 204, 414.

10b. Peperomia tecticola tilirina Trel., var. nov.

Peperomia puberula Auct., as to Costa Rica.

A form with even longer and more filiform petioles and more ovate-oblong
leaves.

Type in the U, 8. National Herbarium, no. 796,722, collected along Rfo Tilirt,
Province of 8an José, Costa Rica, December, 1890, by A. Tonduz {nn 3208).

RangE: High central divide of Costa Rica.
11. Peperomia lignescens C. DC. Journ. Bot. Brit. & For, 4: 137. 1808.

TYPE LocALITY : Unspecified (Hoffmann).

Range: Mountains of southern Costa Rica.

Costa Rica: Térraba, Pittier 3605 in part. El General, Piftier 3399.

1la. Peperomia lignescens carthaginensis (C, DC.) Trel,

Peperomia carthaginensis C. DC. Linnaea 37: 377. 1872,

TYPE LOoCALITY : Cartago, Costa Rica (Oersted 925, the type).

RaNGE: Central mountains of Costa Rica.

CoeTa RicA: Rio Virilla, Tonduz 1378. Torres, Tonduz 8425. San José,
Pittier 3006. Desamparados, Tonduz 1690. Curridabat, Pittier 3045. Boruca,
Pittier 4783. Aserri to Tarbaca, Standley 41351, 41395. San Marcos, Jiménez,
in 1926. Pozo Azul de Pirrig, Lankester 1172.

11h. Peperomia lignescens subcuneilimba Trel.,, var. nov.

Ereect, thick-stemmed, with very short internodes, glabrous; leaves caducous
except at the summit, Ianceolate, acute or exceptionally obtuse-based, 2X4 to
nearly 3X6 cm., black-punctulate; spikes terminal (or from an upper axil),
2X110 mm.; petiole long (3 to 7 cm.) and slender; peduncle 25 mm. long;
berries globose, with pseudocupule, mucronsate; stigma terminating the beak.
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Type in the U. 8. National Herbarium, no. 1,251,105, collecied at Santa
Maria de Dota, Province of S8an Joseé, Costa Rica, altitude 1,500 1o 1,800 meters,
December, 1925, by Paul C. Standley (no. 415G4).

Ranege: Central mountains of Costa Rica.

CosTa Rica: Type locality, Standley 42115.

12. Peperomia aguacatensis C. DC, Linnazea 37: 376. 1872,
Tyre LOCALITY : Mount Aguacate, Costa Rica (Oersted 217, the type).
Rance: Pacific slope of Costa Riea.

12a. Peperomia aguacatensis orosiana Trel.,, var. nov.

A rather small, repent, arboricolous herb; stem slender (2 mn.), rooting
from many nodes, trinsiently slightly crisp- or appressed-pubescent; leaves
alternate, round-ovate, acuminate, rounded at base or cordulate, rather small
(2X3 to 4X5 cm.), & or obseurely 7 nerved, for a time appresscd-pubescent
above; petiole short (1 to 2 em.), slightly soft-pubescent ; spikes few, terminal
and axillary, rather small (2X30 to 40 mm.), c¢losely flowered; peduncle 1.5
te 2 cm, long, bracted near the middle, slabrate; bracts rdund-peltate; berries
oblong, obtuse; stigma nearly apical.

Type in the U. 8. National Herbariun, no. 1,229,331, collected at Orosi, Prov-
ince of Cartago, Costa Rica, March 30, 1924, by Paul C. Standley (no. 39779},

Raxge: Central mountains of Costa Riea.

12h. Peperomia aguacatensis picta Trel., var. nov.

Stem and leaves blotched with dark red.

Type in the U. 8. National Herbarium, no. 1,251,340, collected at El Mufieco,
south of Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500
meters, March 6, 7, 1926, by Paul C. Standley and Juvenal Valerio (no. 51660},

RANGE: Central mountains of Costa Rica.

12¢c. Peperomia aguacatensis urocarpoides Trel.,, var. nov,

A delicate creeping herb with the stem, petiole, and peduncle minutely crisp-
pubescent; leaves ovate, subacuminate, round-based, 2.5 to 3X3 to 4 cm,
8 nerved.

Type in the DeCandolle Herbarium, collected at Victoria, I’lanag de Zent,
Costa Rica, by H. Pittier (no, 16084).

RaNGeE: Caribbean lowlands of Costa Rica.

13. Peperomia lagartana C. DC. Anal, Inst. Fis.-Geogr. Costa Riea B: 177,
1807.
TYPE LOCALITY : Beruea to Lagarto, Province of Puntarenas, Costa Rica
(Tonduz 4660, the type).
RaxcE: Upper Pacific slope of Costa Riea,
The name sometimes is spelled lagartoana.

14. Peperomia tenuifolia C, DC, Linnaea 37; 371, 1872,

TYPE LOCALITY : Mount Agusacate, Provincee of Algjuela, Costa Riea (fersted
1001, the type).

Range: Pacific slope of Costa Rien.

15. Peperomia nicoyana C. INC. Candollea 1: 341, 19523 2: 188, 1925,
TYPE 1.0CALITY ;: Nicoya, Costa Rica (Tonduz 13692, the type).
RaxngE: Lowlands of northwestern (Costa Rica.

16. Peperomia subdita Trel., sp. nov,

A rather small hirsute herb: stem slender (2 mm,), nodese; leaves alternate
above, opposite below, subrhombic-lanceolate, bluntly and slightly acumninate
at both ends, moderate (scarcely 2.5X6 e¢m.), drying rather thin, about §
nerved; petiole short (o mm.) ; spikes terminal, paired on a filiform sialk 2
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¢cm. long, filiform and moderately elongate (scarcely 1X50 mm.), loosely
flowered ; peduncle filiform, 1 cm. long; bracts round-peltate; ovary conie-*
ovoid; st gma apical.

Type in the U. 8. National Herbarium, 1o. 796,574, collected at La Estrella,
Province of Cartago, Costa Iliea, altitude 1,300 meters, April, 1888, by J. J.
Cooper (no. 192) ; distributed by John Donnell Sinith us no, 5927.

RancgE: Upper ReventazOn Valley, Costa Rica.

CostAa Rica: Santiago, Maxon 109. Finca Las CoOncavas, Standley 41516,

17. Peperomia filispica C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 177, 1897.
TYPE LocALITY : Alto de Ochomogo, Costa Rica (Pittier 10386, the type}.
RancgE: Central mountaing of Costa Riea,

Scarcely more than a form of P. coapert, with smaller and rounder lenves.

18. Peperomia cooperi C. DC, Bull, Soc. Bot, Belg. 30': 226, 1891,

Peperomia dendrophila Auct., as to Costa Riea,

Peperomia pefiolaris Auct., as to Costa Ries.

TYPE LocALITY : La Estrella, Province of Cartago, Costa Rica (Cooper 141,
the type).

RaAaNGE: Central mountaing of Costa Riea.

CosTAa Rica: La Estrella, Cooper 142, 192 in part. F.neca Las COncavas,
Lankester 259; Standley 41513. Rfio Tiliri, Pittier 3207. San Juan, Rfo Virilla,
Tonduz 945 bis. La Verbena, Alajuelita, Tonduz 88GC. San José, Hoffmann
823. San Francisco de Guadalupe, Pitticr 7161,

19. Peperomia bistortaefolia Trel., sp. nov.

A rather small erect glabrous herb; stem rather slender (1 to 3 mm,) ; leaves
alternate, narrowly lanceolate or lance-oblong, gradually subobfuse, cuneate,
moderately small (about 1X06 ¢m.), pinnately nerved, drying subcoriaceous,
more or less revolute, dull, yellow and granular beneath ; petiole scareely b mm.
long and winged to the base or qu te suppresscd; spikes terminal, scarcely
2X 40 mm,, rather loosely flowered ; peduncle filiform, 15 to 20 mm. long; bracts
round-peltate, comparatively large; ovary round-ovoid, apiculate; stigma essen-
tially apical,

Type in the U. 8. National Herbarium, no. 1,251,183, collected at Cerro de las
Vueltas, Province of San José, Costa Rica, altitude 2,700 to 3,000 meters,
December 30, 1925, by Paul C. 8tandley and Juvenal Valerio (no. 44008}.

Rangr: High central divide of Costa Rieas.

CosTa Rica: At type locality, Standley & Valerio 436G93.

20. Peperomia vinasiana C. DC. Bull. Soc. Bot. Belg. 30': 231. 1801,

TyPB LOCALITY: Juan Viiigs, Province of Cartago, Costa Rica (Piftier 2199,
the type).

RANGE: Reventazon Valley, Costa Rica.

The name sometimes is spelled vinasana.

20a, Peperomia vinasiana macroecarpa (C. DC.) Trel.

Peperomia macrocaerpa C. DC. Candollea 1: 339. 1923

TyPE LOCALITY: Las Vueltas, Provinee of Cartago, Costa Rica (Tonduz
13134, the type).

RaNge: Caribbean slope of Costa Rica.
21. Peperomia costaricensis C. DC. Bull. Soc. Bot. Belg. 30': 228, 1891.

TyrPr LOCALITY : Division to Alto del Palmital, Costa Rica (Pittier 3002,
the type).

RanGgE: Upper Reventazon Valley, Costa Rica.

Costa Itica: Turrialba, Tonduz 8429.
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Unique among Costa Rican Peperomias, except for the next species, in {ts
. flmbriate bracts.

22, Peperomia fimbribractea Trel., sp. nov.

A stoloniferous assurgent arboricolous herb; stem moderate (3 mm.), short-
villous; leaves alternate, round- or subrhombic-elliptic, rather acute at both
ends, moderate (2X3, 3X4, or 3.5 to 4X5 to 6 cm.,), finely appressed-hairy on
both faces, about 5 nerved by transmitted light ; petiole 1 to 2 mm. long, villous;
spikes terminal, 3X70 mm. or more, densely flowered ; peduncie 2 em, long, with
spreading hairs; bracts round-peltate, ciliate; berries pale, globose, obliquely
short-mucronate; stigma oblique on the mucro.

Type in the U. 8. National Herbarium, no. 1,229,256, collected at Dulece Nombre,
Province of Cartago, Costa Rieca, altitude 1,400 meters, February 27, 1924, by
Paul C. Standley (no. 35897).

RANGE: Upper Reventazin Valley,

CosTa Rica: ElI Muiieco, Rio Navarro, Standlecy 33414, 33752; Standley £
Torres 51704 ; Standley & Valerio 51659, Finca Las Concavas, Standley 41447,
La KEstrella, Cartago, Sfandiey 39264. La Hondura, Stendley 33363. Los
Ayotes, near Tilarin, Guanacaste, Standley & Valerio 45481.

22a, Peperomia fimbribractea sparsipila Trel., var. nov,

Leaves elliptie- or round-obovate, with fewer and shorter hairs.

Type in the U. 8. National Herbarium, no. 1,229,208, collected on Cerro de
Piedra Blanca, near Escasfi, Province of S8an José, Costa Rica, January 31,
1924, by Paul C. Standley (no. 32469).

RANGE: Central mountains of Costa Rica.

23. Peperomia jimenesana (C. DC.) Trel.
Peperomia caulibarbis jimenesana C. DC. Anal. Inst. Fis.-Geogr. Costa Rieca
g: 176. 1897.

Peperomiaq glabella darbulata C. DC. Candollea 1: 325. 1923.

Peperomia melanosgligma Auct,, as to Costa Rica,

TYPB LOCALITY : Jiménez, Lianos de Santa Clara, Province of Limén, Costa
Rica (J. D. Smiih 4929, the type).

RANGE: Across central Costa Rica.

Costa Ri1cA: La Colombiana Farm, Standley 306930, 36939. La Concepei6n,
J D. Smith 6743. Shirores, Pittier 8§220. Agux Dulce, Pittier 11034 (tyfe
of P. glabella barbulata). Guipiles, Standley 37435, 37438, 37477, 37489, 37499,
37610. El Arenal, Valerio 30; Standley & Valerio 45311, Pejivalle, Standley
& Valeric 47311, 47320, El1 Muiieco, Rio Navarro, Standicy 33463, 33609. La
Hondura, Standley 37969. Zurqui, Standley & Valerio 48308, 48312. San Isidro
oronado, Alfaro 32401 in part, 32402, 32404, 32405, 34005 in part. El General,
Pittier 3300. Térraba, Piitier 30603 in part. About Tilaran, Guansacaste,
Standley & Valerio 44282, 44282a, 44336, 44424, 44629, 44807, 45311, 455946,
45607, 46044.

24. Peperomia filicaulis C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 176. 18917.

TYPE LoCALITY : Puerto Viejo and Sarapiquf River, Costa Rica (Biolley 743,
the type).

RAxGE: Caribbean lowlands of Costa Rica,

CosTA RIca: Hamburg Finca, Cairo, Staendley £ Valerio 48862, 48880, 499(X).
Finca Montecriste, Cairo, Standley & Valerio 48985, 48088. ILa Colombiana
Farm, Standley 36839,

5. Peperomia crispipetiola Trel,, sp. nov.

A rather large, giabrous, arboricolous herb of the aspect of P. glabricaulis;
stem moderate (3 min.), rooting from the nodes; leaves salternate, broadly
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elliptic, acuminate, acute-based, rather large (4 to 4.5X8 to 10 em.), pinnately
veined from near the base, the branches of the midrib about 3X2, dark-granular;
petiole very short (3 mm.), crisp-winged to the base; spikes solitary, opposite
the leaves, filiform, about 1X120 mm., rather loosely flowered; peduncle 1 em.
long; bracts round-ovate; berries globose, dark red, glandular; stigma subapical.

Type in the U. 8. National Herbarium, no. 1,229,287, collected at Guépiles,
Province of Limoén, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C, Standley (no. 37455).

RangE: Caribbean piedmont of Costa Rica.

28, Peperomia carpirnterana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 175.
1897.
TYPE LocALITY: La Carpintera, Province of Cartago, Costa Rica (Pittier &
Tonduz 6903, the type).
Rangg: Central mountains of Costa Rica.

26a. Peperomia carpinterana sparsipila Trel, var. nov.

A rather tall (1.5 meters) branching herb; stem rather stout (2 to § mm.
or more), few-haired near the nodes; leaves alternate, round-elliptic or the
uppermost lanceolate, acuminate, acute-based, rather large (2X5 to 4X6 em.),
§ or the lower 7 mnerved, paler and with the nerves villous beneath; petiole
short (O to 10 mm.), loosely villous on the back; spikes terminal and opposite
the leaves, 2X70 mm. or more, loosely subverticillately flowered; pedunecle
about 5§ mm. long, glabrous; bracts round- or elliptic-peltate; ovaries Immersed,
subovoid, subscutulate with the stigma central on the scutulum.

Type in the U. S. National Herbarium, no. 1,229,254, collected on Cerro de la
Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850 meters,
February, 1024 by Paul C. Standley (no. 35690),

Raxge: Central mountains of Costa Rica.

Costa Rica: At type locality, Stendley 34402,

27. Peperomia herediana Trel., 8p. nov.

An erect forking glabrous herb; stem moderate (3 to 5 mm.) ; leaves glter-
nate, elliptic or lance-ovate, caudate, rather acute-based, moderate (2X5 to 3 X6
¢m.), drying rather opaque, 5 or 7 nerved, pale-granular beneath; petiole
scarcely 5§ mm. long, subfilately decurrent; spikes axillary toward the top,
flliform (1X60 mm. or more), red-green, rather loosely subannularly flowered;
peduncle slender, 1 em, long; bracts round-peltate; ovary obovoid: stigma
subapical.

Type in the U. S, National Herbarium, no. 1,251,293, collected at Yerba Buenas,
Province of Heredia, Costa Rica, altitude 2,000 meters, February, 1926, by Paul
C. Standley and Juvenal Valerio (no. 49200).

RangE: Central mountains of Costa Rica.

CostAa Rica: Type locality, Standley & Valerio 50200, 51696. Cerro de las
Caricias, Standley & Valerio 52337, 52451.

28. Peperomia munyecoana Trel., sp. nov.

An openly branching, erect, glabrous, epiphytic herh; stem moderate (3 to
4 mm.}, angular, silvery-exfoliating; leaves alternate, elliptic, subacute at both
ends, rather large (256X56 to 3.5X7T cm.), drying firm and opaque, 5 or 7
nerved, with the inner nerves salient, paler and pale-granular beneath:; petiole
scarcely 7 mm. long, subalately decurrent; spikes terminal and opposite the
leaves, 2 to 3X110 mm., green, rather closely flowered ; peduncle 15 mm. long;
bracts round-peltate; berries globose; stigma subapical.

Type in the U. 8. National Herbarium, no. 1,251,352, collected at El Muiieco,
Rlo Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters,
March 6, 7, 1926, by Paul C. Standley and Rubén Torres (no. 517564).
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RangeE: Upper Reventazon Valley, Costa Rica.
CosTa Rica: At type locality, Standley & Torres 51696 ; Standley 33698, 33701,
33949, Pejivalle, Standlcy & Valerio 47214,

29, Peperomia virillana Trel., sp. nov,

Peperomia nuda Auct.,, as to Costa Rica.

A very obscurcly puberulous, apparently assurgent, delicate herb; stem
slender (2 mm.) ; leaves alternate, broadly elliptic or elliptic-ovate, somewhat
seulninate, rounded or the longer subacute at base, moderate (2 to 4X3 to 6
cm.), 3 or 5 nerved, drying very thin; petiole 5 to 10 or the lower 20 mm.
long ; spikes maostly terminal, very slender and long (1X120 to 150 mim, or
more)}, loosely flowered; pedunecle 1 to 2 em, long; braets round-peltate; ovary
ovoid, submucronate; stigma subapical.

Type in the DeCandolle Herbarium, collected at San Juan, Rio Virilla,
Province of Cartago, Costa Riea, by A. Tonduz {(no. 940b).

RaxgE: High central divide of Costa Rica.

30. Peperomia vueltasana Trel., sp. nov,

A moderately small, assurgent, glabrous herb: stem rather slender (2 mm.),
rooting from the lower nodes; leaves alternate, lunccolate or oblanceolate and
gradunlly acute at both ends or somewhat mucronate, the lower reduced and
bluntly cbovate, moderate (2 to 3X4 to 6 cm.), drying thin, § nerved; petiole
about 10 mm. lonyg, slender: spikes terminal, mederately slonder and clongate
(2X 50 to 80 mm.), closely flowered ; peduncle 2 cm. lowtg; bracts round-peltate;
berries round-ovoid, obliquely mucronate; stigma anterior.

Type in the U. 8, National Herbarium, no. 798,293, collected at Las Vueltas,
Tucurrique, Province of Cartugo, Costa Rica, altitude 700 meters, January,
1899, by A. Tonduz (no. 13130).

RANGE: Caribbean slope of Costa Rica.

Costa Rica: At type locality, Tonduz 12897. Orosi, Standley 39668,

31. Peperomia pseudopedicellata Trel., sp. nov,

A repent-assurgent, divaricately forking, glabrous, arboricolous herb; stem
moderate (3 to 4 mm,) ; leaves alternate, lanceolate, sharp-acuminate, acute-
based, moderate (1.5X5, 2X06, or 25 to 3X8 em.), drying rather opague,
5 nerved, with the 3 inner nerves salient, paler and pale-granular beneath;
petiole § to 8 mm. long, subalately decurrent onto the stem; spikes terminnl
and from the upper axils, 2X90 te 100 mm., loosely flowered, the denuded rachis
beset with pellucid pseudo-pedicels 1 or 1.5 mm. long: peduncle scarcely 10
mm. long; bracts round-peltate.

Type in the U. 8. National Herbarium, no. 1,229,306, collected at La Hondura,
Province of San José, Costa Rica, altitude 1,300 to 1,700 meters, March 16,
1924, by Paul C. Standley (no. 37762).

RangeE: Central mountnins of Costa Rica,

32. Peperomia dyscrita Trel., sp. nov.

Peperomia alate Auct., as to Costa Ricea.

A moderately small, assurgent, glabrous herb; stem zigzag, slender (2 mm.},
rooting from the lower nodes; leaves alternate, narrowly lanceolate, acutely
long-attenuate at apex, acute-based, moderate (1.5 to 2X8 to 10 enn), 5 or T
nerved ; pet'ole scarcely over § min. long, decurrent from the margins; spikes
terminal, filiform and rather long (1 X80 mm,) ; peduncle scarcely 10 inm. long;
bracts round-peltate.

Type in the herbarium of the Jardin Botanigque de I'Kitat, Brussels, collected
at Rio Naranjo, Province of Cuartago, Costa Rica, by A, Tonduz {(no. 7518).

RANGE: Central mountiains of Costa Rica.

__q-'"-"‘..-_..--
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CosTA Rica: At type locality, Tonduz 7512. Naranjo, Oerslied. San Marcos,
Tonduz T957. Pejivalle, Standlcy & Valerio 47268, 47270. ElI Mufieco, Rio
Navarro, Standley & Torres 51687,

33. Peperomia pilulifera Trel., sp*. novy,

A rather small, assurgent-erect, glabrous, arboricolous herb; stem rather
slender (2 to 3 mm.) ; leaves alternate, lanceolate, or elliptic when reduced,
gradually acute at apex and more abruptly at base, moderate (1X2.5 to usually
1.5 to 2X6 to 8 em.), subpaimately 5 nerved with the midrib faintly branching,
drying thin, conspicuously glandular-granuiar beneath; petiole searcely 3 mm.
long, winged to the base and clasping-decurrent; spikes opposite the leaves,
scant 2X40 mm., somewhat loosely flowered, with short thick pseundo-ped.cels;
peduncle scarcely 1 em. long; bracts round-peltate, moderately small; berries
globose, red, somewhat granular; stigma subapieal.

Type in the U, 8. Nationul Herbarium: no, 1,229,282 ccllected at Guipiles,
Province of Limén, Cousta Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C, Standley (no. 37439).

Range: Caribbean piedmont of Costa Rica,

34, Peperomia niveo-punctulata Trel., sp. nov,

A rather small, tufted, erect, glabrous, arboricolous herb; stem slender
(2 mm.) ; leaves lanceolate, gradually acute at both ends, moderate (1X4.5,
2X7, or 25X5.5 em.), subpalmately 5§ nerved with the midrib faintly branched,
drying thin, closely pale-punctulate but not granular beneath; petiole about 9
mm. long, clasping-decurrent; spikes termi'nal or opposite the leaves, about
1X 55 mm., somewhat loosely or subannularly flowered; peduncle 5 mm. long;
bracts round-peltate, relatively large; berr.es globose, smooth, subapiculate;
stigma subapical.

Type in the Ti. 8. National Herbarium, no, 1,229,305, collected at Gufipiles,
Province of L'mon, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C. Standley (no. 3756562).

RaAaNGE: Caribbean piedmont of Costa Rica,

35. Peperomia montecristana Trel., sp. nov,

A small, somewhat tufted, arboricolous herb; stem slender (1 mm.), loosely
long-villous ; leaves alternate, ovate or elliptic-ovate, blunt-acuminate, rounded
at base rather small (1.5X2 to 2X4 cm.) ; 5 nerved, appressed-hairy, especially
on the paler lower side, drying green and membranous; petiole short (5 to 10
mni. )} ; spikes terminal, 1X30 to 50 mm., lcosely flowered; peduncle scarcely
5 mm. long, villous with straight hairs; bracts round-peltate, thin and large;
ovary immersed, ovoid, scufulate; stigma anterior, on the scutulum.

Type in the U, 8, National Herbarium, no. 1,251,288, collected at Finca Monte-
cristo, Rio Reventazon, Province of Limoén, Costa Rica, altitude 25 meters,
Fehruary 18, 19, 1928, iy Paul C. Standley and Juvenal Valerio (no. 40017).

RaxcgE: Caribbean lowlands of Costa Rica.

36. Peperomia san-joseana C, DC, Linnaea 37: 372, 1872,

TYPE LocaLITY : About San José, Costa Rica (Oersled 952, the type).

RangeE: Central mountaing of Costa Rica,

Costa Rlica: San José, Tonduz 7226 (in some herbaria labeled as from Rio
Naranjo) ; Standley 41239, Camino de Ilatillo, Standley 32156. San Pedro
Montes de Qca to Curridabat, Standley 732831, 413(08). 8an Isidro Coronado,
Alfaro 34004, Aguacaliente, Piflier 2553. Boruca, Tonduz 4809, Cabagra,
Tonduz 68%1. Siquirres, Pittier 4249. La Palma, ? Standiey 33200, 38150.
Golfito, ? Pittier D207,
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387. Peperomia chrysocarpa C. DC. Bull. Soc. Bot. Belg. 29°: 70. 1880; 30"
227. 1891.
TYPE LOCALITY . About San José, Costa Rica (T'onduz 1354, the type).
Range: Central mountains of Costa Rica.
CosTa Rica: San Josd, Bialley 58. Rancho Flores, Tonduz 2343. Cartago,
Cooper 186 (J, D. Smith 5928). Santa Maria de Dota, Standley 41723, 41850 ;
Btandicy & Valerio 43188, 43367a.

38. Peperomia psiloclada C. DC. Anal. Inst. Fis.-Geogr. Coslia Rica 9: 17G.
1897,

Peperomia psiloclada magnifolia C. DC. Candollea 1: 300, 1923.

TyYPB LOCALITY : El Tablazo, Costa Rica (Pittier 8040, the type).

RAxngE: Central mountains of Costa Rica.

Costsa Rica: Santiago, San Ramoén, Brenes 14179. La Hondura, Standley
37763. Santa Rosa de Copey, Tonduz 12222 (type of P. psiloclada magnifolia. ,
12226, 12332. Yerba Buena, near San Isidro, Standley & Valerio 49273, Santa
Marfa de Dota, Standiey 43008, Cerro de Piedra Blanca, EscasQ, Standley
32470, 32031, 32616, 32658. San Sebastiiin, Standley 49377, La Verbeng,
Standley 32303, San Pedro Montes de Oca to Curridabat, Standley 32774.
San Isidro Coronado, Alfaro 32401, 32405. Ban José, Silandley 33308, 4120:.
La Ventolera, Volein de Pois, Standley 34740. La Palma, ? Standley 38149,

30. Peperomia erythrophlebia Trel., sp. nov,

A rather small, somewhat clustered, erect, glabrous, arboricolous herb: stern
2 mm. thick, with short internodes, leafless below; leaves alternate, elliptic
cr elliptic-obovate, obtuse, acute-based, 6 X11 to 10X15 mm., palmately § nerved
with the midrih very obscurely branched, paler beneath with red nerves;
petiole 1 to 2 mm. long; spikes terminal and from the upper axils, 2X25 to 45
mm., ¢losely flowered; peduncle 10 to 15 mm. long; bracts round-peltate.

Type in the U. 8, National Herbarium, no. 1,229,226, collected at El Muileeq,
Rio Navarro, Province of Cartago, Costa Riecg, altitude 1,400 meters, February
8, 9, 1924, by Paul C. Standley (no. 33418),

RAnGE: Upper Reventazdén Valley, Costa Rica.

40, Peperomia versicolor Trel., sp. nov.

A small stoloniferous-erect glabrous epiphytic herb: stem 2 mm. thick, with
short internodes; leaves alternate, lanceolate, acute at both ends, 1 to 1.5X2 to
3 cm., 3 or obscurely 5 nerved, thin-coriaceous, opaque, purple-red beneath;
petiole 3 mm, long, clasping-decurrent; spikes terminal and axillary, as yet
1X20 mm.; peduncle 5 mm. long; bracts round-peltate.

Type in the U. 8. National Herbarium, no. 1,251,235, collected at Pejivalle,
Province of Cartago, Costa Rica, altitude 900 meters, February 7, 8, 1926, by
Paul C. Standley and Juvenal Valerio (no. 47270).

RANGE: Reventazdn Valley, Costa Rica.

41. Peperomia brachypus Trel., sp. nov.

A rather small, erect or recurving, glabrous, arboricolous herb; stem moder-
ately slender (2 to 3 mmn.), rooting from the nodes below:; leaves alternate,
lance-elliptic, acutish at both ends, moderate (1.5X4 to 2X6.5 cm.), fleshy,
drying dull-olivaceous, 5 nerved; petiole short (scarcely 10 mm.), obscurely
decurrent ; spikes terminal, 2X70 to 80 mm., closely flowered, with short stout
pseudo-pedicels; peduncle 10 to 15 mm. long; bracts round-peltate; berries
globose, slightly apiculate; stigma subapical.

Type in the U. 8. National Herbarium, no. 1,229,200, collected along the Camino
de Hatillo, near San José, Province of San José, Costa Rica, altitude 1,200
meters, January 29, 1924, by Paul C. Standley (no. 32159).
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RaNGE: Mountains of central Costa Rica.
CosTAa Rica: Cartago, Standley 33323.

42. Peperomia stenophylla C. DC. Bull, Soc. Bot. Belg., 30': 228, 1891,

TYPE LocaLiTY : El General, Province of Puntarenas, Costa Rica (Pitiier 3308,
the type).

RaAxgE: Pacific mountalns of Costa Riea.

Cosra Rica: At type locality, Pittier 3400.

42a. Peperomia stenophylla paradendrophila Trel., var nov.

Peperomia dendrophila Auct., as to Costa Rica.

A small stoloniferous glabrous herb; stem slender (1 to 2 mm.): leaves
alternate, narrowly lanceolate or oblanceolate, equally acute at both ends or
long-cuneate, rather small (1 to 1.5X3.5 to 4 em.), 5 to 7 nerved, with the inner-
most nerves from above the base, pale beneath; petiole filiform, 5 to 10 mm.
long; spikes terminal, moderately slender and elongate (1X25 to 40 mm.),
closely flowered; peduncle filiform, elongate (2 c¢m.); bracts round-peltate;
berries in pits separated by anastomosing ridges, round-ovoid, submucronate;
stigma anterior.

Type in the U, 8. National Herbarium, no. 798,282, collected at Tuis, Province
of Cartago, Costa Rica, altitude 650 meters, November, 1897, by A. Tonduz (no.
11531).

RANGE: Caribbean slope of Costa Rica.

43. Peperomia stenophyllopsis Trel., sp. nov. .

A small, essentiaily glabrous, stoloniferous-repent, arboricolous herb; leaves
alternate, lanceolate or the larger elliptic, bluntly or emarginulately acuminate,
acute at base, small (scarcely 1X3 to 1.5X4, or on sterile stems 1.5 to 25X4
to 5 em.), & or § nerved, ciliolate upward or ohscurely hairy; petiole § to 10
mm. long, clasping-decurrent; spikes terminal, slender, searcely 30 mm. long;
peduncle scant 1 ¢m. long; bracts round-peltate; berries globose, submucronu-
late ; stigma subapical.

Type in the U. 8. National Herbarium, no, 1,251,248, collected at Fraljanes,
Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12, 13,
1926, by Paul C. Standley and Rubén Torres {no. 4759%0).

RaxncE: Mountains of central Costa Rica.

CosTa Rica: At type locality, Standley & Torres 47687.

44, Peperomia fissispica Trel., sp. nov,

A diffuse, sparingly branched, terrestrial herb; stems slender (1 to 3 mm.),
with shortened internodes upward, transiently upcurved-hirsute; leaves (fallen
below) alternate, lance- to round-elliptie, subacute at both ends, rather small
(0.8X12 to 1.56X3 c¢m.), rather coriaceous, indistinctly 1 or 3 nerved, evanes-
cently hairy, paler and pale-granular beneath; petiole about 3 mm. long,
somewhat hairy; spiles terminating short branches with reduced leaves, small
(as yet 1X10 mm.), teratologically bifid, closely flowered; peduncle scarcely 5
mm. long, pubescent ; bracts roungd-peltate, relatively large.

Type in the U. 8. National Herbarium, no. 1,229,250, collected at Finca del
Volefin de Turrialba, Costa Rieca, altitude 2,000 to 2,400 meters, February 22,
1924, by Paul C, Standley (no, 35055).

RANGE ; Central mountains of Costa Rlica.

45, Peperomia multifida Trel., sp. nov.

A rather smull, erect, repeatedly forking, glabrous, arboricolous herb; stem
moderately slender (1 to 3 mm.); leaves mostly alternate but frequently op-
posite near the top, round-ovate, acute, rounded at base, rather small (1X1.2
to 1.5X1.8 em.), coriaceous and opaque, obscurely 8 or 5 nerved, yvellowish and
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gomewhat pale-granular beneath; petiole 3 to § mm, long, often clasping-deeur-
rent ; spikes several, terminal and from the upper axils, small (as yet scarcely
1X15 mm.) ; peduncle very short {3 mm.) ; bracts round-heltate.

Type in the U. 8. National Herbarium, no. 1,229,243, collected on Cerro de la
Carpintera, Province of Cartago, Costa Rica, altitude 1,500 meters, February,
1924, by Paul C. Standley (no. 34349).

Rangge: Central mountains of Costa Riea.

(Costa Rica: At type loeality, Siaendlcy 343GS, 34403, 34452, 356621, Las
Nubes, Standley 38744, 38803.

46, Peperomia zurquiana Trel., sp. nov,

A rather small, repent or stoloniferous, glabrous, arboricolous herb; stem
slender (scarcely 2 mm.), red; leaves alternate, elliptic to ovate or the lower
orbicular, emarginately subacute, often acute at base, rather small (§X15 t>
15X15 to 20 mu.), eoriacecus and opaguse, rather indistinetly 3 nerved, yellow-
ish and granular beneath; petiole 5 mm. long: spikes terminal, elongate, loosely
flowered; peduncle 5 mm. long; bracts subelliptic-peliate; ovary immersed,
ovoid; stigma subapical.

Tvpe in the U. 8. National Herbarium, no. 1,251,324, collected on Cerrog d2
Zurqui above San Isidro, Province of lleredin, Costa Rica, altitude 2000 t>
2400 meters, March 3, 1926, by Paul C. Standley and Juvenal Valerio (no.
HOT58).

RanGE: Cuntral mountains of Costa Rieca.

Costy Rica: Yerba Buena, above San Isidre, Standley & Valerio 50211,
Cerro de las Cuaricias, Standley & Valcrio 52321, 52449.

4'7. Peperomia fraijanesana Trel., sp. nov.

A stoloniferous, erect, somewhat forking, glabrous herb; stem moderately
slender (2 to 3 mm.), dark red; leaves alternate, round- or rhombic-elliptic or
subobovate, rounded at apex or shortly blunt-acuminate, acute-based or cuneate,
moderately small (1.5X2, 2X3, or 3X4 cem.), § nerved, drying rather thin but
firm, the yellow lower surface for a time brown-pulctulate ; petiole 6 to about
10 mm. long; spikes noted as pale green.

Type in the U. 8. National Herbarium, no. 1,251,249, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12,
13, 1926, by I'nul C. Standley and Rubdén Torres (no. 47596).

Range: Central mountains of Costa Riea,
4'7a. Peperomia fraijanesana subrhombica Trel., var, nov.

A rather small, erect, pseudo-dichotomous, glabrous, arboricolous herb stera
moderately slender (1 to 3 mm.), dark red: leaves alternate, subrhombieally
cbovate, obtuse, ncute at base, rather small (I1X1.8 to 1.5X2 to 25 cm.),
coriaceous and opaque, 3 or H nerved, yellow and obscurely granular beneath;
petiole about 5 mm. long, clasping-decurrent ; spikes terminal and from the
uppermost axils, as yet young and very small; bracts round-peltate.

Type in the U, 8, National Herbarinm, no. 1,251,251, collected at Frajjanes,
Province of Alajuela, Costa Rica, allitude 1,500 o 1,700 meters, February 12,
13, 1926, by IPaul C. Standley and Rubén Torres (no. 47602).

RangeE: Mountains of central Costa Rica.

47b. Peperomia fraijanesana san-isidroana Trel. var. nov.

A rather smauall, erect, repeatedly forking, arboricolous herb: stem moderate
(1 to 2 or at base 4 mm. thick), red, with mostly short sulcate internodes,
transiently and sparsely soft-villons or cobwebby; leaves alternate or (excep-
tionally) subopposite at the branching nodes, subrhombically elliptie, obtuse,
acuie at base, rather small (1X1.5 to scarcely 2X38 eni ), coriaceous and opaqgue,
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3 nerved, yellow and obscurely granular beneath: petiole 5 to 10 mm. long,
clasping-decurrent ; spikes terminal and axillary, as yet small; bracts round-
peltate.

Type in the U, 8. National Herbarium, o, 1,251,318, collected at Yerba Buena,
above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,
February, 1926, by 'aul C. Stundley and Juvenal Valerio (no. 50226).

RaNgE: Ceniral mountains of Costa Rica.

CostA Rica: At type locality, Standiey & Valcrieo 49274, 50139, Cerro de
las Caricias, above San Isidro, Standley & Valcerio 52454.

48, Peperomia tuisana C. DC. Anal. Inst. Fis.-Geogr. Costa Riea 9: 176.

1897.
Typre LocaLiTy : Tuis, Province of Cartago, Costa Rica (Tonduz 8222, the

type).
RangeE: Caribbean slope of Costa Riea.

49. Peperomia chlorostachya Trel., sp. nov.

A moderately small, repent, arboricolons herb; stem slender (1 to 2 mm.),
rooting from the nodes, at first velvety; leaves alternate, round-ovate, acute,
rounded or cordulately subtruncate at base, rather small (1.2X1.5 to 1.5X2
em.), coriaceous and opaque, 1 nerved, yellowish and obscurely granular beneath,
veivety at least on the midrib; petiole § to 15 mm. long, at first velvety; spikes
terminal, small {scarcely 2X20 mm.}, rather closely flowered, with some pseudo-
pedicels; peduncle 15 mm. long, velvety; bracts round-peltate; anthers incon-
splcuous ; ovary oveid, submucronate ; stigma oblique.

Type in the U. 8, National Herbarium, no. 1,251,170, collected on Cerro de las
Vueltas, Province of San José, Costa Rieca, altitude 2,700 to 3,000 meters,
December, 1925, by Paul C. Standley and Juvenal Valerio (no. 43513).

Ranare: High central mountains of Costa Ricea.,

CosTa Rica: Finca La Cima, near El Copey, Standley 42766.

50. Peperomia hylophila C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 176.
1897,

Peperomia irazuana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 180. 1897,

TYPE LoCcALITY : La Carpintera, Province of Cartago, Costa Rieca (Pittier
4406, the type).

Range: Central mountaing of Costa Rica.

CosTa Rica: At type locality, Pittier 4407, 4408 (type of P. irazuana);
Polakowsky 206, 207. Mount Barba, Hoftmann 56. Vara Blanca to La Con-
cordia, between Volefin de Poiis and Volein de Barba, Maxon & Harvey 8416.
El Muiieco, Rfo Navarro, Standley & Torres 51721. Las Nubes, S8tandley 385648,
38630, 38743. La Palma, Stendiey 38031, 38232

50a. Peperomia hylophila personata Trel., var. nov.

Rather small, assurgent, forking, glabrous; leaves congested upward, elliptic-
obovate, obtuse or emarginulate, acute at base or cuneate, 1 to 1,56X2.5 em.,
3 nerved, coriaceous, drying yellow beneath and granular; spikes scarcely 2X35
mm. ;: peduncle 5 mm. long. '

Type in the U. 8, National Herbarium, no. 796,619, collected on VolcAn de
Pofis, Province of Alajuela, Costa Rieca, altitude 2,200 meters, March, 1896, by
John Donnell Smith (no. 6744),

RaNGE: Central mountains of Costa Rica.

Cosra Rica: La Palma, Standley 32933.

51. Peperomia tenellaeformis Trel., sp. nov.
A small stoloniferous epiphytic herb; stem slender (1 mm.), glabrous, with
short internodes: leaves alternate, oblong-subovate, rather obtuse at both ends
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or acutish at base, small (3 to 4X8 to 12 mm.)}, 3 nerved, rather firm, somewhat
pubescent near the margin; petiole 2 to 3 mm. long, clasping-decurrent,
glabrous; spikes terminal, 1X35 mm., loosely flowered with pseudo-pedicels;
peduncle scant 10 mm. long, glabrous; bracts round-peltate.

Type in the U. 8. Naticnal Herbarium, no, 1,229 218, collected at La Palma,
Province of San José, Costa Rica, altitude 1,600 meters, February 3, 1924, by
Paul C. Standley (no. 33135).

RaxgeE: Ceniral mountains of Costa Rica.

CosTa Rica: Yerba Buena, above San Isidro, ? Standley & Valerio B0208 in
part.

52. Peperomia tenuicaulis C. DC. Anal. Inst. ¥is.-Geogr. Costa Rieca 9: 177,
1897,
TYPE LocalITY : Santo Domingo de Golfo Dulce, Province of Puntarenas, Costa
Rica (Pittier 9986, the type; also distributed as J. D. Smith 7147).
RaNGE: Pacific lowlands of Costa Rica.
CosTa Rica: Type locality, Pittier 10089 ; distributed also as J, D. Smith T258.

53. Peperomia punctataefolia Trel.,, sp. nov,

A small arboricolous repent-assurgent herb; stem filiform, rooting below,
loosely hairy; leaves alternite, elliptic or the lowest suborbicular, obtuse,
rounded or acute at base, flat, small (3X4 to 4 or 5X10 to 12 mm.), at least
transiently loosely hairy on both sides, more or less punctulate, obscurely 1 to
3 nerved by transmitted light; petiole 1 to 2 mm. long; spikes 1 to 2X20 to 25
mm., at length rather loosely flowered; peduncle loosely hairy, very slender,
b to 10 mm. long; bracts round-peltate; ovary cbovoid, bluntish ; stizma obligue.

Type in the U. 8. National Herbarium, ne. 1,229,311, coilected at La Hondura,
Province of San José, Costa Rica, altitude 1,300 to 1.7 meters, March 16, 1924,
by Paul C. Standley (no. 37968).

Ranrge: Caribbean slope of Costa Rica and in the central mountains.

CosTa Rica: At type locality, Stendley 33364, 306287, 37843. Aserri to Tar-
baca, Standley 34198. Laguna de la Escuadra, Standley 42038. QGuépiles, at
300 to 500 meters altitude, ? Standley 37437, 37500, 37509.

53a. Peperomia punctataefolia munyecoana Trel., var. nov.

Resembling the type, but in its more c¢reeping form approachking P. rufundi-
folia in having nearly orbicular leaves.

Type in the U. 8. National Herbarium, no, 1,229,227, collected at El Muiieco,
Rio Navarro, P'rovince of Cartugo, Costa Rica, altitude 1.400 meters, February
8, 9, 1924, by Paul C. Standley (no. 33432).

RANGE: UDper Reventuzén Valley, Costa Rica.

Costa Rica: At type locality, Siandicy 33463, 33488, 33606, 33702; Standley
& Torres D1G6Y, 51722, 51735.

54. Peperomia tonduzii C. DC. Bull, Soc. Boi. Belg. 29:70. 1890: 30%: 229
1891.
TYPE LoCcALITY : Volciin de Barba, Costa Rica (Pittier 568, the type).
* RANGE: Centiral mountains of Costa Riea,
CosTA Rica: Finca La Cima, near El Copey, Standiey 42748. Laguna de la
Chonta, near Santa Marfa de Dota, Standlcy 42311.
55. Peperomia oerstedii C. DC. Linnaea 37:375. 1872

TyYrE LocaLITY : Volefin de Irazfi, Costa Riea (Oersted 977, the type).
RARGE: Central mountains of Costa Riea.

CosTa R1ca: Quebradillas, near Santa Marfa de Dota, Standley 43103.
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585a. Peperomia ocerstedii punectata (C. DC.) Trel.

Peperomia puncieia C. DC. Candollea 1:331. 1923 2:188. 1925.

TYPE LOoCALITY: Turrialba, Province of Cartago, Costa Rica (Pittier 13376,
the type).

RanNGE: Reventazon Valley, Costa Rica.

Costa Rica: Juan Viflas, Cook & Doyle 394. Pejivalle, Standley & Valerio
47319. Talamanca Valley, Eowlec 354.

56. Peperomia silvivaga C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 177,
1897.
Peperomia serpeng Auct., as to Costa Rica,
TYPE LOCALITY : Forests of Turrialba, Province of Cartago, Costa Rica, alti-
tude 570 meters (Tonduz & Pittier 8435, the type).
RANGE: Reventazén Valley, Costa Riea.
CosTa Rica: At type locality, Tonduz & Pitticr 4246, 8434.

57. Peperomia incisa Trel.,, sp. nov.

A -rather small, repent, glabrous, arboricolous herb; stem filiform: leaves
alternate, obovate or oblong-obovate, notched, acute at base, small (BX7 to
7X13 mm.), opaque, indistinetly 3 nerved, impressed-punctulate beneath : petiole
3 to b mm. long; inflorescence unknown.

Type in the U. 8. National Herbarium, no. 1,251,223, collected at Quebrada
Serena, near Tilarin, Province of Guanacaste, Costa Rica, altitude 700 meters,
January 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46318).

RaAaNGE: Pacific slope of Costa Rica,

8. Peperomia rotundifolia (I.) H. B. K. Nov. Gen. & Sp,. 1: 65. 1815,

Piper rotundifolium L. Sp. Pl. 30. 1753.

Piper nummularifolium Swartz, Prodr. Veg, Ind. Oce. 16. 1788.

Peoperomia nummularifolic H. B, K. Nov, Gen. & Sp. 1: 68, 1815,

TYPE LocaLITY: Martinique.

RancE: Widegpread in differing forms through the West Indies, execept for the
Yirgin Islands group, and on the mainland from Mexico to central South Amer-
fea. The type of Piper rotundifolium is from Martinigue, and that of Piper
nummaularifolium from Jamaica. The specimens which Kunth identified with
P. rotundifolium came from Caripe, Veneznela.

CosTta Rica: Rio Hondo, plains of Santa Clara, Cook & Doyle 608. Victoria,
Plains of Zent, Piltier 16083, Shirores, Pitticr 9281. La Colombiana Farm,
Standley 36838, 36G938. Hamburg Finca, Standley & Valerio 48863, 48881,
48901, 48835. Finca Montecristo, Standley & Valerio 48089, 49022, Bl Muieco,
Rio Navarro, "Standley & Torrcs 51402. La Estrella, Cartago, ?8tandley 39242,
39257, 39593. Carrillo Road, Pittier * 566.” Rio Zhorguin, Tonduz 8526. Las
Yueltas, Tonduz 13131. Rio Naranjo, Tonduz 8046. Mount Aguacate, Oersted
995. La Palma, Pittier 723. E! Arenal, Guanacaste, Sfandley & Vilerio 45316.
About Tilarfin, Guanacaste, ? Standley & Valerio 44830, 44975a : Valerio 53.

09, Peperomia rejecta Trel.,, sp. nov.

A repent arboricolous herb with short ereet branches: stem filiform, sparsely
velvety; leaves alternate, orbicular or broad-elliptic, sometimes emarginulate,
asually subacute at base, small (6X8 to 8X12 mm.), drying green but rather
opaque, more or less evidently 3 nerved, very evanescently and sparsely vel-
vety; peticole filiform, 4 to 10 mm. long, somewhat velvety:; spikes terminal,
n8 yet young and small (1X5 mm.}; peduncle slender, scarcely equaling the
spike, puberulent; bracts round-peltate.

6674729 {1
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Type in the U. 8. National Herbarium, no. 1,251,316, collected at Yerba
Buena, above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,
February, 1926, by Paul C. Standley and Juvenal Valerio (no. 50219).

RanNage: Central mountains of Costa Rica.

CosTta RiIca: At type locality, Standley & Valerio 50248.

60, Peperomia delecta Trel., sp. nov.

A repent arboricolous herb; stem filiform, rooting and with short branches
from many nodes, somewhat sparsely velvety; leaves alternate, broadly elliptic
or suborbicular, very obtuse and often emarginulate, usually rounded at base,
rather small (8X10 to 15X15 mm.), drying thin and green, faintly 3 nerved,
for a time with sparse fine appressed hairs; petiole 3 to 10 mm. long, velvety;
spikes terminal, scarcely 1X10 mm., rather closely flowered; peduncle filiform,
about equaling the spike, slightly velvety; bracts round-peltate, like the anthers
comparatively large,

Type in the U. 8. National Herbarlum, no. 1,220,324, collected at Alto de la
Estrella, Province of Cartago, Costa Rica, March 26, 27, 1924, by Paul C.
Standley (no. 39097).

RaANGE; Upper Reventazén Valley, Costa Rica,

61, Peperomia cryptolepida Trel., sp. nov.

A moderately small, repent, arboricolous herb; stem filiform, rooting from
the nodes, transiently minutely puberulent; leaves alternate, broadly elliptic
ranging to orbicular and subobovate, obtuse, somewhat acute-based, small
(1X1 to 2X2.5 em.}, thin, dark green, 3 or § nerved by transmitted light, very
obscurely puberulous; petiole 5 to 10 mm. long, puberulous; spikes terminal,
small (scarcely 2X10 to 15 mm.), at first closely flowered; peduncle filiform.
about 10 mm. long, glabrate; anthers pale, large, concealing the round-peltate
bracts in anthesis,

Type in the U, 8. National Herbarium, no. 1,251,287, collected at Hamburg
Finca, Rio Reventazién, below Cairo, Province of Limén, Costa Rica, altitude

DO meters, February 18, 19, 1926, by Paul €. Standley and Juvenal Valerio
{no. 48932).

RANGE: Caribbean lowlands, Costa Rica.

CosTa Rirca: Finca Montecristo, in the same region, Siandley & Valeric
49016,

62. Peperomia megalanthera Trel.,, sp. nov.

A moderately small, repent, arboricolous herb,; stem slender (1 to 2 mm.),
rooting from the nodes, puberulent; leaves alternate, orbicular or broadly
elliptic or ovate, rounded at both ends, rather small {(1X1 to 2X2 or 25 cm.).
coriaceous and opaque, 1 or very obscurcly 3 or 5 nerved, essentially glabrous:
petiole 3 to 12 mm. long, puberulent; spikes terminal, small (2X20 mm.),
densely flowered; peduncle 6 mm. long, puberulent; bracts round- or elliptic-
peltate; anthers pale, broad, 0.5 mm. long; ovary obovold: stigma anterior.

Type in the U. 8. National Herbarium, no. 1,229,313, collected at L.a Hondura,

I’rovince of San José Costa Riea, altitude 1,300 to 1,700 meters, March 16,
1924, by Paul C. Standley (no. 37970). )

RaAnGE: Central mountains of Costa Rica.

63. Peperomia reptabunda Trel., sp. nov,.

A small creeping glabrous herb; stem slender (I mmm.):; leaves alternate,
round-obovate, frequently emarginulate, acute at base or cuneate, 1X15 to 2.5
cm., drying dull and coriaceous, 5 nerved, with the midrib somewhat branchedqd ;
petiole § to 10 mm. long; spikes terminal, 1X30 mm., closely flowered ; peduncle
slender, 2 em. long; bracts round-peltate: berries globose; stigma subapical.
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Type in the U. 8. National Herbarium, 798,443, collected at Las Vueltas,
Tucurrique, Province of Cartago, Costa Rica, altitude 635 meters, by A. Tonduz
{(no, 12791).

RANGE: Caribbean slope of Costa Rica.

64. Peperomia san-ramonensis C. DC. Candollea 1: 3832. 1923; 2: 188. 1926,

TYPE LOCALITY: Santiago, San Ramén, Province of Alajuela, Cﬂsta Rica
(Brencs 14183, the type).

RANGE: Pacific slope of Costa Rica.

CosTa Rica: At type locality, Brenes 14181, 14185, 14186, 14534,
64a. Peperomia san-ramcenensis atricha Trel., var. nov.

A minute plant with even the stem glabrous, that of the type being somewhat
pubescent.

Type in the U. 8. National Herbarium, no. 1,080,173, collected at Eantiago,
san Ramoén, Province of Alajuela, Costa Rica, altitude 1,200 to 1,300 meters,
June 2, 1901, by A. M. Brenes (no. 14191).

Ranae: Pacific slope of Costa Rica.

65. Peperomia congestifolia Trel., 5p. nov.

A small, repent, essentially glabrous, arboricolous herb; stem flliform, fre-
quently forking, with very short erect lealy branches; leaves alternate, few
but crowded, round-obovate and rounded at both ends or broadly spatulate-
cuneate, small (5 to 8X7T to 10 or 13 mm.), obscurely 1 nerved, coriaceous;
petiole 3 mm. long, winged, sometimes slightly papillate ; spikes terminal, minute
(1X8 mm.), closely flowered ; peduncle very slender, equaling the spike: bracts
round-peltate; berries globose, slightly apiculate and subcaleyculate; stigma
oblique on the point.

Type in the U. 8. National Herbatrium, no. 1,229,254, collected at Guﬂpileﬂ.
Provinece of Limdn, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C. Standley (no. 87490).

Range: Caribbean piedmont of Costa Rica.

Costa Rica: At type locality, Standley 37438.

66. Peperomia candelaber Trel., sp. nov,

A small, repent-assurgent, often arboricolous herb: stem slender (1 to 2
mm.), short, rooting below, sparsely velvely; leaves alternate, broadly elliptie,
varying to round or ovate, typically obtuse at both ends, small (7X10 to
14X17 mm.), 3 nerved, obscurely puberulent beneath: petiole 3 to 6 mm. long,
somewhat puberulent; spikes terminal and from several of the upper axils,
divergent-upcurved, about 1X20 mm., rather loosely flowered, at length with
pseudo-pedicels; peduncle filiform, about § mm. long, glabrate; bracts rela-
tively large, round-peltate; berries subglobose, short-apiculate; stigma nearly
terminal, slightly lobed.

Type in the U. 8. National Herbarium, no. 1,229,215, collected at La Palma,
Province of San José, Costa Rica, altitude 1,600 meters, February 3, 1924, by
Paul (. Standley (no. 33010),

RawgeE: High central divide of Costa Ricea.

CostA Rica: At type locality, Standley 33208, 83230,

87. Peperomia calyculata Trel., sp. nov.

A small, repent-assurgent, arboricolous herb; stem filiform, sparsely ang
transiently velvety; leaves alternate, broadly elliptic or the lowest subobovate,
obtuse, mostly blunt-based, small (8X10 to 11X19 mm.), coriaceous, § nerved,
glabrous, yellowish beneath; petiole scant 6 mm. long, velvety; spikes termina}
or also from the upper axils, 2X15 to 20 mm. closely flowered; peduncle
stout, b mm. long, glabrous; bracts round-peltate; berries globose, surrounded
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by a membranous, about 6-lobulate cup; stigma apical, sessile, minute, some-
what lobed.

Type in the U. 8. National Herbarium, no. 1,229,260, CﬂllDeth at La Hondurs,
Province of San José, Costa Riea, altitude 1,300 te 1,700 meters, March 2-4,
1924, by Paul C. Standley (no. 36568).

Rangk: Central mountains of Costa Riea.

Unique In Peperomie in its (normally?) calyculate flowers and minute
apical stigma,

68. Peperomia poasana C. DC. Bull. Soc. Bot. Belg, 30 ': 224, 1891.

TYPE LOCALITY ;: Voleiin de Pods, Costa Rica (Pittier 63, the type).

Raraom: Central mountains of Costa Rica.

Costa Rica: La Estrella, Cartago, Cooper 288, distributed as J. D. Smith
5922, La Palma, Maxon 360.

6884. Peperomia poasana herediana 'Trel, var, nov,

Leaves scarcely punctuliate; m drib rosy; petiole clasping; peduncle rather
stout,

Type in the U. 8. National Herbarium, no. 1,251,310, collected at Yerba
Ruena, above San Isidro, Province of Heredia, Costa Rica, altitude 2,000
meters, February, 1926, by Paul C, Standley and Juvenal Valerio (no. 50107).

RaAnoE: Central mountains of Costa Rica.

Cosra Rica: At type locality, Standley & Valerio 50247. Cerro de Zurquf,
Standley & Valerio D08DT. Zurquf, Standley & Valerio 48323,

69. Peperomia brevicaulis Trel., sp. nov.

A moderately large, essentially glabrous, rhizomatous, arboricolous herb, with
short erect few-leaved branches; stem stout (4 mm.}; leaves alternate, lanca-
elliptic, acute at both ends, rather large (4 to 6X12 to 15 cm.}, drying rather
thin and dull, pinnately veined nearly throughout, the branches of the midrib
about 5X2; petiole elongate (3 to 8 cin.), winged ; spikes verticillate on solitary
gtalks scarcely 7 em. long, small (1X10 to 20 mm.), obtuse; peduncles rather
gtout, scarcely & mim. long; bracts round-peltate; berries red, ellipsoid, sub-
truncate ; stigma nearly apical

Type in the U. 8. National Herbarium, no, 1,229,328, collected at Orosi, Proy-
ince of Cartago, Costa Rica, March 30, 1924, by Paul C. Standley (no. 39667).

'RANGE: Upper Reventazén Valley, Costa Riea.

- CosTA Rrca: El Muiieco, in the same general region, altitude 1,400 meters,
Standley 83837, 33526.
70, Peperomia atirroana Trel., sp. nov.

Peperomic paniculata Auct., as to Central America.

A sparingly puberulent, erect, subsimple herb growing on the ground; stem
modergtely stout (3 to 4 mm.}, duli; leaves alternate, obovate-elliptic, charac-
teristically obtuse, gradually narrowed below and decurrent on the petiole, large
(6 to 9X12 to 18 or 21 cm.), slightly glossy, coriaceous, pinnately nerved nearly
to the end, the branches of the midrib ahout 5X2, slightly revolute; peticle
elongate (6 to 9 or 12 cm.), winged; spikes vertieillately clustered about tae
upper part of elongate stout leafless branches, reiatively thick and short (sorme
2 or 10 to 15 mm.), obtuse; peduncles very short (scarcely 5 mm.) ; bracts
round-peltate; berries oblong, red, somewhat granular, rather abruptly nar-
rowed to the apical stigma.

Type in the U. 8. National Herbarium, no. 796,689, collected at Atirro, Prov-
ince of Cartago, Costa Rica, altitude 600 meters, March, 1804, by John Donnzll
Smith (no. 4927),

RANGE: Reventazin Valley, Costa Rica
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71. Peperomia breviscapa Trel., sp. nov.

A rather large, obscurely papilliose, short-stemmed, arboricolous herh, gtem
rather stout (5 mm.) ; leaves few, alternate, elliptic-oblong to eliiptic-obovate,
obtuse, gradually narrowed onto the petiole, large (8 to 11X25 to 30 cm.),
slightly glossy, drying rather papery, pinnately nerved nearly to the end, the
branches of the midrib about 10X2; petiole elongate (some 6 cm.), winged;
spikes verticillately clustered about the upper part of elongate reddish branches
(3 to 7 em. long), greenish-white, 10 to 15 mm, long, obtuse; peduncles very
short (scarcely 5 mm.) ; bracts round-peltate; berries oblong, red, somewhat
granular, obliguely subtruncate; stigma nearly apleal

Type in the U. 8. National Herbarium, no. 1,229,268, collected at La Colom-
biana Farm, Province of Limodn, Costa Rieca, altitude 70 meters, March §, 7,
1924, by Paul C. Standley (no. 36888).

Raxge: Caribbean lowlands of Costa Rica.

CosTa Rica: At type locality, Standley 367094, Finca Monteeristo, below Cairo,
Standley & Valerio 48983.

72. Peperomia subacaulis Trel.,, 8p. nov,

Peperomia longifolia Auct.,, as to Costa Rica.

A very short-stemmed, essentially glabrous herb; leaves lanceolate or oblan-
ceolate, acute, gradually narrowed to the very short (10 mm.) petiole, large
(5 to 5.5X25 em.), pinnately nerved to the upper fourth, the biranches of the
midrib about 5X2; spikes verticillately subpaniculaie on sometimes branched
axillary stalks scareely 5 cm. long below the spikes, the subpuberulous flovi-
ferous part nearly twice as long, small (scarcely 2X20 mm.), closely flowered;
Lbracts small, round-peltate ; berries ellipsoid, beakless; stigma essentially apical,

Type in the U. 8. National Herbarium, no. 796,635, collected at Suerre,
Lianuras de Santa Clara, Province of Limoén, Costa Rica, sltitude 300 meters,
April, 1806, by John Donnell Smith (no. 6748).

RANGE: Caribbean piedmont of Costa Rica.

CosTa RIca: Guipiles, Standley 37466, 37488,

73. Peperomia sessilifolioides C. DC. Candollea 1: 409. 1923.

Pepecromia sessilifolia C. DC. Candollea 1: 290. 1923, Not H. B. K,

TYPE 1LOCALITY : Rio Naranjo, Costa Rica (Pittier 7835, the type).

RaAangg; Caribbean lowlands of northern Costa Rica.

CosTAa RIcaA: At type locality, Pitticr ¥ 7625.7

74, Peperomia venabulifolia Trel., sp. nov.

A moderate-sized erect giabrous arboricolous herb, forking at base; stem
moderately stout (4 mm.) ; leaves alternate, narrowly oblanceolate, long-pointed,
cuneate, sessile, 3 X12 to 16 cm., pinnately veined from below the upper third,
the branches of the midrib some 6 to 8X2; spikes rather few, 2 or 3 at each
upper node of a slender stalk some 10 ¢cm. long, elongate (2X100 mm, o more),
rather closely flowered; peduncle scarcely 5 mm. long; bracts round-peltate;
ovaries immersed; stizma anterior.

Type in the U. 8. National Herbarium, no, 1,229,308, collected at La Hondura,
Province of San José, Costa Rica, altitude 1,300 to 1,700 meters, March 16, 1924,
by Paul C. Standley (no. 37774).

RangE: Mountains of central Costa Riea.

79. Peperomia lancilimba C. DC. Candollea 1: 290. 1923; 2: 188. 1926,
Peperomiag lancifolia Auct., as to Costa Rieas.
TYPE LOCALITY : Volciin de Barba, Costa Rica (Heffmann 61, the type).
RaANGE: Central mountains of Costa Rica,
CosTa Rica: La Palma, Standley 33081, 33201. Cerro de la Carpintera,
Btandley 34367, 34420, 35686. Zurqui, Stendley & Valerio 48322, Yerba Buena,
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above San Isidro, Stendley & Valerio 50192, 50200. Cerro de las Carlicias, above
San Isidro, Blandley & Valerio 52310, 52463 ; passing into a more elongate leaf-
form, 1. elongata, through no. 52459,

78. Peperomia guapilesiana Trel.,, sp. nov.

A rhizomatous erect herb; stem moderately stout (5 mm.), yellowish-villous;
leaves alternate, elliptic, rather blunt at both ends, large (3.5X5, 5XS8, or
6X12 cm.), dull, granular, paler beneath and villous, especially on the nerves,
pinnately veined from below the upper third, the branches of the midrib about
b X2; petiole very villous, short (2 c¢m.) ; spikes loosely verticillate at the nodes
of a somewhat compound, very villous panicle about 15 em. long on an equi-
long stalk, rather small (searcely 2X30 to 35 mm.), blunt; peduncle short
{6 mm.), villous; bracts rounded-peltate; berries elongate-oboveid, pale-browr,
not beaked ; stigma oblique.

Type in the U. 8. National Herbarium, no, 1,229,284, collected at Guipiles,
Province of Limdn, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C. Standley (no. 37446).

RANGE: Caribbean piedmont, Costa Riea,

Cosara Rica: At type locality, Standicy 37549,

77. Peperomia queserana Trel.,, sp. nov.

Peperomia adscendens Auct, as to Costa Riea,

A glabrous epiphyte; stem coarse; leaves alternate, oblanceolate, acute, gradu-
nlly tapered to the base, large (7 to 8X15 to 20 cm.), pinnately veined ; petiole
3 to b em. long; spike solitary at end of a 1-bracted stalk, 2 to 4 X100 to 150 mm .;
peduncle 15 mm. long; bracts round-peltate; berries subglabrous, truncafe;
gtigma apieal.

Type in the U. 8. National Herbarium, no. 796,536, collected at La Quesera,
Roble de Copey, near El Copey, Province of San Jos6, Costa Riea, altitude 2,700
meters, April, 1898, by A. Tonduz {(no. 12184).

RanNcE: Central mountains of Costa Riea.

Costa Rica: Laguna de la Escuadra, ncar El Copey, Standlcy 41955, 42019,
Volcein de Barba, Tonduz 2200, “ 2209 ; * Pittier 3309." Volefin de Irazi, Toit-
duz 4404, 6905. Volcin de Pois, J. D. §mith 6745. El General, Tonduz 3403,

78. Peperomia pothifolia Trel., sp. nov.

A rather large, erect, arboricoleus herb; stem moderately stout {4 to 5 mm,),
rather obscurely soft-hairy: leaves alternate, broadly elliptic, abruptly short-
acuminate, obtuse nt base, rather large (9 to 10X15 to 18 ¢m.), pinnately
velned throughout, the branches of the midrib some 10 or 122, somewhat soft-
hairy toward the base; petiole elongate (4 to 7 c¢m.), obscurely soft-hairy:
aplkes in a loose terminal panicle, slender and elongate (2X100 mm.), rather
loosely subverticillately flowered:; peduncle aimost suppressed; bracts round-
peltate; ovaries rounded, scutulate; stigma central on the scutulum,

Type in the U. 8. National Herbarium, no. 1,229,276, collected at Guipiles,
Province of Limdn, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C, Standley (no. 37427).

RANGE: Caribbean piedmont, Costa Rieca.

CosTA Rica: At type locality, Standley 37450, 37545.

78. Peperomia substriata C. DC. Candollea 1: 291. 1923:; £2: 188. 19256.

TYPE LOCALITY : La Palma, Province of San José, Costa Rica (Tondur 12478,
the type).

RANGE: Central mountains of Costa Riea.

Costra RicA: Volein de Irazd, Pittier 4400.

R e T
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80. Peperomia glabricaulis C. DC. Apal. Inst, Fis.-Geogr. Costa Rilca 9: 178.
1897.
Tyre LOCALITY : Tsuritkub, Costa Rica (Tonduz 8689, the type).
Rance: Caribbean slope of Costa Rica.

81. Peperomia longibacca C. DC. Candollea 1: 368. 1923; 2: 188. 1925.
Tyrr LocaLITY : Nicoyva, Costa Rica (Tonduz 13958, the type).
RANGE: Pacific slope of Costa Rieca.
CosTta Rica: Cabagra, Tonduz 6531. Tilariin, Guanacaste, Standiey & Valerio
44958, 44226.
Wrongly ascribed to Ecuador.

82. Peperomia orientalis Trel., sp. nov.

A rather large arboricolous herb, closely resembling P. longibacca; stem
rather siender, glabrous: leaves alternate, elliptic or lance-oblong, acuminate,
rather obtuse at base, large (3.5 to 5X10 to 11 e¢m.}, about 5 nerved from below
the middle, more or less brown-villous on the nerves beneath; petiole § to 10
mm. long, glabrescent; spikes 2, terminal on a short-bracted stalk, slender and
elongate (2X100 mm.) ; peduncle 1 em, long, glabrous; bracts round-peltate;
berries subeylindrie, obliquely truncate with acutely protracted scutulum;
stigma central on the scutulum.

Type in the U. 8. National Herbarium, no. 1,229,274, collected at La Colombi-
ana Farm, Province of Limon, Costa Rica, altitude 70 meters, March 6, 7, 1924,
by Paul C. Standley (no. 36943).

RaNgE: Caribbean lowlands of Costa Rica.

Costa Rica: Finea Montecristo, Standley & Valerio 48059, 49009, 49013.
Hamburg Finca, Siandley & Valerio 48883. Gufipiles, Standley 37476. XKl
Arenal, Guanacaste, Valerio 87. Rlo Hondo, Santa Clara, Cook & Doyle 548.
Santa Clara, Las Delicias, Biolley 10655.

83. Peperomia naranjoana C. DC. Linnaea 37: 378, 1872.
TyPr LocALITY ; Naranjo, Cartago, Costa Rica (Oersted 974, the type).
RangE: Upper Reventazén Valley, Costa Rica.
The name sometimes is spelled narangoana.

84. Peperomia glaberrima C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 178.
1R97.

Peperomia glabriramea C. DC. Candollea 1: 370. 1923; 2: 188, 1925.

Tyer LOCALITY : Santo Domingo de Golfo Dulee, Province of Puntarenas, Costa
Rica (Tonduz 9943, the type).

RaxNgE: Pacific lowlands of southern Costa Rica.

Costa RIca: At type locality, Tonduz 9533 (J. D. Smith 7148). Buenos
Aires, Pittier 6525, 6531.

The name as first published was intended to be glabriramea.

85, Peperomia circumscissa Trel.
Peperomia pendula C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 178. 1807.
Not P. penduia Willd.
TYPE LOCALITY : Turrialba, Province of Cartago, Costa Rica (Pittier 85433, the
type).
RANGE: Caribbean slope of Costa Rica.
Costa Rica: Atirro, J. D, 8mith 6741. Las Vueltas, Tonduz 13132.

86. Peperomia tilarana Trel., sp. nov.

A moderately large, repent, arboricolons herb; stemn moderate (3 to 4 mm.),
somewhat hairy about the nodes; leaves alternate, elliptic, blunt-acuminate,
subacute at base, moderate (2X3 to 3X5 ¢m.), drying coriaceous and opaque,
pinnately 5 or 7 nerved from the lower part, somewhat pubescent beneath and
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ciliate at base; petiole short (5 mm.), hirsute: spikes terminal, modepately
elongate (12X60 mm. or more), closely flowered; peduncle 2 cin. long; bracts
round-peltate; berries red, spreading, oblong, truncately scutulate; stigma
median on the sentulum,

Type in the U. 8, National Herbarium, no. 1,251,191, collected at Tilarin,
Province of Guanacaste, Costa Rica, altitude 500 to 650 mcters, January, 1926,
by Paul C. Standley and Juvenal Valerio (no, 44217).

RANGE: Pacific slope of Costa Riea.

CosTa Rica: At type locality, Standley & Valerio 44349, 44394,

87. Peperomia borucana C. DC. Bull. Soc. Bot., Belg. 30'": 232. 1891.

TYPE LocaLITY: Boruca, Province of Puntarenas, Costa Rica (Tonduz 4109,
the type).

Ranoe: Pacific slope of Costa Rica.

CosTAa Rica: 1 General, Pittier 10559.

88. Peperomia parmata Trel,, sp. nov.

Peperomia variegaic Auct., as to Costa Rica.

Peperomia maculosa Auct., as to Costa Riea.

A rather large, assurgent, glabrous herb; stem stout (5 1mmn.) ; leaves few,
alternate, peltate above the shallowly concave base, ovate, abruptly short-
acuminate, large (11X16 em.), drying dull and opaque, obscurely multiple-
nerved, the midrib on each side with about & basal branches and as many more
distributed below the upper third; petiole long (12 c¢m.) and stout; spikes
terminal and axlillary, large (HX200 mm.), tapering, closely flowered, on stalks
about 3 cm. long bearing 1 or 2 linear bracts about 3X80 mm. ; peduncle 3 ¢m.
long, bracts round-peltate; ovaries in rounded pits; berries granular, black,
ovoid, beaked ; stigma anterior at base of the beak.

Type in the U. 8. Nationnl Herbarium, no. 796.048, collected along the Rfo
Turrialba, Province of Cartago, Costa Rica, altitude 500 meters, March, 1884, by
John Donnell Smith (no. 4926) ; through a crossing of labels distiributed and
listed as P. magnoliaefolia.

RangE: Central mountains and Caribbean slope of Costa Riea.

Costa Rica: Finca Las CoOncavas, Stendley 41535. Santa Maria de Dota,
Btandley & Valerio 41761, 44103. Escasii, S8iandley 32502. La Palma, Stendley
33105. Cervantes, Noguera 11031. Juan Vifias, Pitfier 2010. Llanos de Ala-
Jjuelita, Tonduz 1890.

89. Peperomisa ciliifera Trel.

Peperomia hernandifolia oiliifera Trel, Bot. Gaz, 73: 145, 1922,

A rather large, repent, glabrate, sometimes arboricolous herb; stem 3 to 4 mm.
thick ; leaves alternate, broadly ovate, acuminate, peltate, 6 X9 to 10X15 cm.,
ciliate, corlaceous, obscurely about 9 nerved; spikes single in the axils on a
1 bracted peduncle 3 to 6 cm. long, moderately large (3X100 mm.), clozely
flowered ; bracts round-peltate; berries ellipsoid, granular-roughenced, with re-
curved beak; stigma anferior at base of the beak.

Tyrg LocaLITY: La Estrella, Province of Cartago, Costa Rica (Cooper 286,
distributed by John Donnell Smith as no. 5817, type; labeled Piper tubercula-
fum). Type in U, 8. National Herbarium.

Ranage: Mountains of central Costa Riea.

Costa RiIca: La Hondura, San José, Standley 37827; Standley & Valerio
51911, 51930.

89a. Peperomia ciliifera filipes Trel.

Peperomia hernandifolia filipes Trel. Bot. Gaz. 73: 145, pl. 4, f. 18, 1922,
Somewhat smaller, and with smaller spikes on slenderer stalks.

I
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Tyrr LocaLiTY: L.a Palma, San José, Costa Rica (Tonduz 12539, the type,
in U. 8. National Herbarinm),

RaANoE: Mountains of central Costa Rica.

CosTA RIcA: At type locality, Standley 33105.

90. Peperomia peltilimba C. DC.; Trel,, Bot. Gaz. 73: 145, 1922; Candollea
1: 873. 1923.

TYPE LOCALITY: San Ramo6n, Province of Alajuela, Costa Rica (Brenes
14178, the type).

RawnaE: Central mountains of Costa Rica.

Costa RiIca: La Hondura, Standley 37828, Pejivalle, Standley & Valerio
47272. El Muileco, Rio Navarro, Standley 33519, 33700; Standley & Valerio
51649,

91. Peperomia acutilimba C. D(C., sp. nov.

An assurgent or erect glabrous herb: stem rather slender (3 mm.) up-
ward, much thicker below; leaves alternate, oblanceolate, sharply acuminate,
cuneate, rather large (3.5 to 4 X8 to 11 cm.), pinnately veined, the branches of
the midrib about 8X2, lighter green beneath; peticle 5 to 10 mm, long; spikes
panicled on slender bracted axillary stalks 4 to 8 cm. long, rather small
{1 X50 to 60 mm.), loosely flowered ; peduncle 5 mm. long; bracts round-peltate;
ovaries elongate-ovoid, in deep pits, flliform-beaked; stigma anterior, at base
of the beak.

Type in the herbarium of the Jardin Botanique de I'Eitat, Brussels, collected
on Yolein de Pofs, Costa Rica, altitude 2,300 meters, by H. Pittier (no. 248).

RANGE: Mountains of central Costa Riea.
CosTa Rica: Las Lajas, above 8an Isidro, Standley & Valerio 51515, H16T9.

92. Peperomia tsakiana C. DC. Anal. Inst, Fis.-Geogr. Costa Rica 9: 178.
1897,
TyTE LocALITY : Duruf Valley, Talamanca, Province of Lim6n, Costa Rica
{ Pittier 9383, the type).
RanaE: Caribbean slope of Costa Rica.
C'osTA Rica: Tsaki, Tonduz 9540,

92a. Peperomia tsakiana victoriana C. IDC., var. nov.

Peperomia tsakiana victoriana C. DC. Candollea 1: 413. 1923, name only.

Leaves smaller (scarcely 3X10 cm.); petiole and seape densely villous;
spikes shorter (in fruit only 20 mm. long).

Type in the DeCandolle Herbarium, collected at Victoria, on the Zent, Costa
Rica, by H. Pittier (no. 16085).

Rangg: Caribbean slope of Costa Rica.

93. Peperomia compotrix Trel.,, sp. nov.

A rhizomatous assurgent epiphytic herb: stem moderately stout (8 to 4 mm,),
glabrescent; leaves alternate, oblanceolate to elliptic-obovate, bluntish, acute-
based, rather large (4X8 to 12 or 7X14 cm.), dull, granular, paler beneath and
sparingly hairy on the midrib, pinnately veined nearly throughout, the curved
branches of the midrib about 6X2; petiole subglabrescent, 3 to 5 em. long;
gpikes clustered at the upper nodes of a somewhat villous forking several-
bracted panicle scant 15 em. long, small (2X20 mm.), blunt; peduncles short
(5 mm.), glabrate; bracts round-peltate; berries narrowly oblong, dark,
slender-benked ; stigma anterfor at base of the beak.

Type in the U. 8. National Herbarium, no. 1,228,300, collected at Guipliles,
Province of Limdn, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,
by Paul C. Standley (no. 37542),

RAaNGE: Caribbean slope, Costa Rica,

Costa Rica: Chitarria, Cartago, Lankester, February, 1926.
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04, Peperomia platyphylla C. DC. Candollea 1: 368. 1923; 2: 188, 1925.

TYPE LOCALITY : Jugn Viiiag, Province of Cartago, Costa Rica (Cook & Doyle
23G9, the type).

RanGE: Caribbean slope of Costa Rieca.

Costa Rica: La Hondura, Standlicy 37848,

85, Peperomia scutellata C. DC. Bull. Soc. Bot. Be'g. 30': 230. 1891,
TYPE LOCALITY : Division, Costa Rica (Pifticr 3611, the type).
RanaE: Upper Reventazén Valley, Costa Rica.

08. Peperomia donnell-smithii C. DC. Anal. Inst. Fis.-Geogr, Costa Rica 9:
179. 1897.
TYPE LocariTy; La Conecepeion, Llanos de Santa Clara, Provinge of Limén,
Costa Rica (J. D. Smith 6742, the type).
RangE: Caribbean lowlands of Costa Rica.

97. Peperomia calvicaulis C. DC. Bull. Soc. Bot. Belg. 36 *: 231, 1891.

TyrPe LocALITY: Carrilic Road near La Laguna, Costa Rica (Bialley
* Pittier " 3177, the type).

RaNgE: Across central Costa Rica,

CosTa RRIcA: At type locality, Pittier 3176, Guipiles, Standley 37467, Finca
Montecristo, Standley & Valerio 49021. Tl Arenal, Guanacaste, Siendley &
Valerio 40312, 45317. El Silencio, near Tilarin, Guanacaste, Standley &
Valerio 44776, 44808, 44831. Pejivalle, Standley & Valerio 47242, 47271. Orosi,
Standley 39962. El Muiieco, Rfo Navarro, Sfandicy 33462,

97a. Peperomia calvicaulis perexigua Trel.,, var. nov.

More hairy than the type.

Type in the U. 8. National Herbarium, no. 796,550, collected at Tsaki,
Talamanca, Province of Limén, Costa Rica, altitude 200 meters, April, 1895,
by A. Tonduz (no. 9543).

RAngE: Caribbean slope of Costa Rica.

P7h, Peperomia calvicaulis subpenninervis C, DC., var. nov,

Peperomia calvicaulis subpenninervis C. DC. Candollea 1: 381, 1923, name

only.

Leaves cordulate at the very base, 5 nerved, the upper branches of the
midrib one-third above the leaf-base,

Type in the DeCandolle Herbarium, collected at Las Vueltas, Costa Rica,
by H. Pittier (no. 12738).

RaxgeE: Caribbean slope of Costa Rica.

97c. Peperomia calvicaulis hydnostachya 'Trel., var. nov.

A moderate-sized glabrous repent herb; stem slender (2 mm.), rooting from
the nodes; leaves alternate, elliptic-ovate, gradually and sharply very long-
ncuminate, rounded at base, rather large, 3X5 to (echaracteristically) 4 to
46X8 to 10 em., 5 or 7 nerved nearly from the base; petiole 2 to 4 or 6 cm.
long ; spikes terminal, paired on rather slender stalks (I to 2 c¢m. long) or in
Iateral pairs without such stalks, rather small (scarcely 2X30 mm.), closely
flowered ; peduncie about 1 ¢m. long; bracts round-peltate; berries narrowly
oblong, persistently divergent on the rachis, flexuously long-beaked; stigma
anterior at base of the slender beak.

Type in the U. 8. National Herbarium, no. 577,461, collected at Tuis, Province
of Cuariago, Costa Rica, altitude 650 meters, November, 1897, by A. Tonduz
(no. 11530}.

Ranxce: Caribbean slope of Costa Rica.

87d. Peperomia calvicaulis ovata Trel.,, var. nov,
Leaves becoming broadly ovate and as much as 4.5X6 to 7 cm.

— Tl
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Tvype in the U. 8. National Herbarium, no. 1,251,212, collected at El Arenal,
Province of Guanacaste, Costa Rica, altitude 485 to 600 meters, January 18,
1926, by Paul C, Standley and Juvenal Valerio (no. 4561G8}.

RANGE: Across central Costa Rica.

Costa Rica: Cerro de las Lajas, above San Isidro, Standley & Valerio
p16878. Il Mufieco, Rio Navarro, Standlcy 33640.

98. Peperomia cacuminicola Trel,, sp. nov. -

A rather large, erect, simple, glabrous herb, similar in aspect to P, dolana;
stem rather stout (9 to 6 mm. at base), (normally 7) membranous-winged
below ; leaver alternate, elliptic, acute or subacuminately pointed at both ends,
rather large (5.5X13 cm.), pinnately few-veined from below the middle, dry-
ing thin and glossy, the lighter grecn lower surface with concolorous granules;
petiole 1.5 to 2 cm. long, winged; spikes solitary, terminal, moderately stout
and elongate (3X70 mm.), densely flowered; peduncle moderately slender, 20
mm. long: bracts round-peltate, red-glandular.

Type in the U. S. National Herbarium, no. 1,251,143, collected near Finca
La Cima, north of El Copey, Province of San José, Costa Rieca, altitude 2,100
to 2,400 meters, December 21, 22, 1925, by Paul C. Standley (no. 42637).

RaAaNGE: Central mountains of Costa Rica.

99, Peperomia dotana Trel., sp. nov.

A rather large, rhizomatous, ereet, subsimple, glabrous herb; stem stﬂut
{3 to 6 mm.) ; leaves alternate, subrhombic-lanceolate, pointed at both ends,
rather large (6 to TX13 cm.), thick, revolute, pinnately veined below, the
delicate branches of the midrib about 5X2; petiole rather elongate (2.5 em.);
spikes about 4, scattcred or bunched on slender axillary branches 5 or 6 ¢m,
long, mcderately slender and short (30 to 40 mm,) ; peduncles about § mm.
long ; bracts round-peltate : berries gray, ellipsoid, stout-beaked ; stigma anterior
at base of the beak.

Type in the U, 8. National Herbarium, no. 1,251,135, collected at Laguna de
la Chonta, near Santa Marfa de Dota, Province of San José, Costa Rica, alti-
tude 2,000 {0 2,100 meters, December 18, 1925, by Paul C. Standley (no. 42280},

RANGE: Central mountains of Costa Rica.

CosTA RIca: Finca La Cima, above El Copey, Standley 42770. Cerro de lus
Vueltas, Standley & Valerio 43509,

100. Peperomia isidroana Trel., sp. nov. :

A rather large, arboricolous, rhizomatous, erect, glabrous herb; stem rather
stout (3 to 4 mm.) ; leaves galternate, elliptic or lance-elliptie, pointed at both
ends, rather large (4.5 to 6X11 to 18 cm. ), pinnately veined below, the branches
of the ridrib about 5X2: petiole rather short (1 to 2.5 or 3 c¢m,) ; spikes 2
to 5, scattered or clustered on slender axillary stalks 4 to 10 cm, long, elongate
(2X6 to 10 mm.) ; peduncles scarcely 10 mm, long ; bracts round-peltate; berries
brown, ellipsoid, with rather slender beak; stigma anterior at base of the beak,

Type in the U. 8. Nationa! Herbarium, no. 1,251,319, collected at Yerba Buena,
above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters, Feb-
ruary, 1926, by Paul C. Standley and Juvenal Valerio (no. 50232).

RAaNGE: Central mountains of Costa Rica.

CosTAa Rica: At type locallty, Siandley & Valerio 50244.

101. Peperomia navarrana Trel, sp. nov. .

A rather large, rhizomatous, erect, glabrous, arboricolous herb; stem rather
glender (3 to 4 mm,), reddish: leaves alternate, elliptic-obovate, rather obtuse,
cuneate, rather large (4.5X10 to 55X15 cm.), pinnately nerved below, the
delicate branches of the midrib about 6X2; petlole short (1.0 em.) ; spikes
about 3, scattered on slender axillary stalks about 6 em. long, rather short
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(30 to 60 mm.); peduncles about 5§ mm. long; bracts round-peltate; berries
gray, ellipsoid, stout-beaked ; stigma anterior at base of the beak,

Type in the U. 8. National Herbarium, no. 1,229,236, collected at El Mufieco,
Rio Navarro, Province of Cartago, Costa Riea, altitude 1,400 meters, [February
8, 9, 1024, by Paul C. Standley (no. 33553).

RaNge: Upper Reventazdén Valley, Costa Rlica.

102. Peperomia durandi C. DC. Bull. Soc. Bot. Belg. 30': 225, 1891.

TYrE rLoCALITY : Volein de Barba, Costa Rica (Pitticr 2015, the type}.

RANGE: Central mountains of Costa Rica.

CosTA Rica: Alajuelita, Pittier 2533. El General, Pittier 3402. La Palma,
Tonduz 12641 ; Standley 33049. Cerro de las Lajas, ubove San Isidro, Standley
& Valerio BIOBS. Yerba Buena, above San Isidro, Standley & Valerio H0153.
Oerro de las Caricias, near S8an Isidro, Standicy & Valerio 52399,

103. Peperomia tremendalensis Trel., sp. nov.

A rather small, succulent, glabrous herly; stem 1 io 4 mm. thick, with erect
slender branches; leaves alternate, clliptie, subacute, mostly acute-hased, 2.5 tc
3X4 to 4X7T to 10 em,, drying corigecous and dull green, inconspicuously pin-
nately veined; peticle 10 to 15 mm. long, winged; spikes subpaniculate on a
glender' stalk as much as 5 em. long with deciduous bracts, rather slender and
elongate (2X50 or 60 mm.) ; peduncle 10 to 20 mm. long; bracts round-peliate.

Type in the DeCandolle Herbarium, collected on Colinas de Tremendal, San
Ramon, Provinece of Alajuela, Costa Rica, by A. Tonduz (no. 17788).

- Range: Pacific slope of Costa Rica.

CosTa R1ca: At type locality, Tonduz 17785. Santiago, Tonduz 17787, 17789,
(Cerro de Zurquf, above San Isdro, Standley & Valerio 50833. Cerro de las
Lajas, above San Isidro, Standlecy & Valerio 51565.

104, Peperomia pachyphlebia Trel., sp. nov,

A rather small, succulent, glabrous herb, growing on tree trunks: stem thick
(7 mm.), rooting from the nodes, with erect thinner branches; leaves alternate,
elliptic or elliptic-obovate, subacute or slightly acuminate, acute at base, mod-
erate (scarcely 3X58.5 cm.), on the erect branches, drying dull rugulose and
coriaceous, conspicuously pinnsately veined nearly throughout when dry, the
prominent branches of the midrib 4 to 6X2; petiole 1 to 1.5 cm. long, winged ;
gpikes terminal, solitary, moderately slender and long (2X70 to 90 mm.):
peduncle 4 to b cm. long with a bract-scar about 1 cm. below the spike:; bracts
round-peltate; ovary elongate, long-beaked; stigma anterior near the base of
the beak.

Type in the U. 8. National Herbarium, no. 798,276, collected at La Palma.
Province of San José, Costa Rica, altitude 1,460 nieters, September, 1898, by
A. Tonduz (no. 12606).

Range: Central mountains of Costa Rica.

CosTa Rica: Candelaria, Hoffmann 799,

105. Peperomia peninsularis Trel., sp. nov.

Peperomia obfusifolia Auct,, p. p., as to Costa Rieca.

A glabrous ascending herb, rooting at the lower nodes; stem moderately
slender (2 to 3 mm.); leaves alternate, subelliptic, becoming acute or sub-
acuminate, gradually acute at hase, moderate (about 3X6 to 8 em.), obscurely
pinnately veined; petiole 1 to 3 em. long; spikes terminal, solitary on a 1.
bracted stalk 4 cm. long, slender, rather long (2 to 3X150 mmn.); peduncle
elongate (7 to 10 em.) ; bracts round-peltate; berries broadly ellipsold, rather
slender-beaked ; stigma anterior at base of the beak.
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Type in the DeCandolle Herbarium, Geneva, collected at Nicoya, Costa Rica,

by A. Tonduz (no. 13694},
RANGE: Nicoya Peninsula, northwestern Costa Riea.

1068. Peperomia mentiens Trel,, sp. nov.

A rather small, stoloniferous, glabrous herb; stem short and rather slender
(3 to 4 mm.) ; leaves alternate, elliptic-spatulate, obtuse, more or less emargin-
ate, cuneately attenuate, rather large (3 to 4.5X6 to 10 em.), drying rather
thin-coriaceous and dull, pinnately veined nearly throughout, the branches of
the midrib about 8X2; petiole 3 to 6 cm. long, winged to about the middle:
spikes terminal and axillary, moderately stout and long (3X75 to 110 mm.) ;
pedunele long (9 to 12 em.), characteristically with a deciduous reduced leaf
D em. below the spike; bracts small, round-peltate; berries fusiform-oblong, the
short conical beak flliformly protracted; stigmsa anterior at bhase ¢of the beak,

Type in the U, 8. National Herbarium, no. 796,641, collected along Rio Tur-
rialba, Province of Cartago, Costa Rica, altitude 500 mmeters, March, 1894, by
John Donnell Smith (no. 4926B).

RanaE: Caribbean slope of Costa Rica.

CosTa Rica: Peralta, Stork 516. Pejivalle, Standley & Valerio 47260, 47275.
Gudpiles, Standley 375661. E! Arenal, Guanacaste, Valeriec 31, La Colombiana
Farm, Standley 36974.

108a. Peperomia mentlens lata Trel.,, var. nov.

A broader-leaved extreme, with leaves becoming & to 6.5X11 to 15 em. |

Type in the U. 8, National Herbarium, no. 1,251,285, collected at Finca
Montecristo, on the Rlio Reventazdn, Province of Limoén, Costa Rica, altitude
25 meters, February 18, 19, 1926, by Paul C. Standley and Juvenal Valerio
(no. 45012).

RANGE: Lower Reventazon Valley, Costa Riea,

107%7. Peperomia pyrolaefolia Trel., sp. nov,

A rather small, assurgent, essentially glabrous herb; stem noderately thiek
{4 to 6 mm.), rooting from the nodes below; leaves alternate, suborbicular,
sometimes emarginate, abruptly acute at base, moderate (4X4 to 4.5 or 6 X7
cm. ), drying duil, somewhat puberulent above at base, pinnately veined below,
the branches of the midrib about 4X2: petiole 2 em. long, winged : spikes ter-
minal, moderately thick and elongate (2X70 to 120 mm.) ; peduncle 5 em, long,
bracted at about the middle; bracts round-peltate; berries ellipsoid, with a
rather long tapering begk ; stigma anterior on the beak,

Type In the U. 8. National Herbarium, no. 798,283, collected at Limon,
I’rovince of Limén, Costa Rica, July, 1898, by 1. Pittier (no. 12691),

Range: Caribbean lowlands of Costa Rica.

108, Peperomia pseudo-alpina Trel.,, sp. nov.

Peperomia magnoliaefolie parvifolig Auect.,, as to Costa Rica.

An essentially glabrous repent-assurgent mountain herb; stem rather slender
(2 mm.), rooting from the lower nodes; leaves alternate, elliptic or elliptic-
obovate, slightly emarginate at the somewhat contracted apex, acute at base
or subcuneate, rather small (1.5 to 3X38 to 4.5 em., or over 4X&6 em,), drying
dull and subcoriaceous, subpinnately nerved from below the middle, the
branches of the midrib 2 or 3X2; petiole about 1 cm. long; spikes terminal,
1 to 3 on a slender bracted stalk scarcely 2 em. long, small (scarcely 2X30
imm.), closely flowered; peduncle about 1 em. long; bracts round-peltate;
berries ovoid, obliquely bheaked; stigma anterior at base of the beak.

Type in the U. 8. National Herbarium, no. 1,080,165, collected on Colinas de
Pledades, San Ramodn, Province of Alajuela, Costa Rieca, altitnde 1,100 to
1,200 meters, April 27, 1901, by A. M. Brenes (no. 14180).
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Range: Central mountains of Costa Rica.

CosTAa Rica: La Quesera to Roble de Copey, Tonduz “ 12222, 12223. Volcin
de Barba, Pittier 2203. ILa Estrella, Cartago, Cooper 542 (J. D. Smith 5926).
Aserri ta Tarbaca, Standley 34000, 41375. Santa Marfa de Dota, Standies
41626, 43058 Standley & Vealerio 43493. Cerros de Zurqui, above San Isidro
Rtandley & Valerio 50744, 50807. TFraljanes, Siandley & Torres 47559, 47589.
47885, Without locality, Stork 462,

10D. Peperomia pseudo-casaretti C. DC. Anal. Inst. Fis.-Geogr. Costa Ries
9: 179, 1897.

Peperomia soandens Auct., as to Costa Riea.

TYPE LocALITY : Shirores, Costa Rica (Tonduz 9282, the type).

Raxce: Caribbean slope of Costa Rica.

CosTa Rrcoa: Tsaki, Tonduz 9538. Puerto Viejo, Biolley 7433. Santa Clara,
Las Delicias, Biolley 106568. Guiipiles, Standley 37434, 37445, 37454, 37608,
37650. Pejivalle, Standley & Valerio 42217, 47227, 47273. El1 Muiieco, Rio
Navarro, Standley 33608. Peralta, Lankester 882, and cultivated at Kew,

110. Peperomia calvifolia C. DC. Candollea 1: 200. 19523,

Tyrr LocaLITY: Santlago, San Ramodn, Prevince of Alajuela, Costa Rics
{ Brenecs 14182, the type).

RaNnGE: Mountains of central Costa Rica.

CosTa Rica: La Palma, Standley 38231, Pejivalle, Standley & Valcrio 47243.
El Mufieco, Rio Navarro, Standley & Valerio 51381. Viento Fresco, Volein de
Pofis, Standley & Valerio 48007. '

110a. Peperomia calvifolia abrupta Trel., forma nov.

Leaves reduced (scarcely 3X7 em.) and elliptie-subobovate.

Type in the U. 8. National Herbariuvm, no. 1,229,643, collected at El1 Muiieco,
Rio Navarro, Province of Cartago, Costa Rlea, altitude 1,400 meters, February
B, 9, 1924, by Paul C, Standley (no. 33955).

RanoE: Upper Reventazdn Valley, Costa Ricea.

111. Peperomia jarisiana C. DC. Linnaea 37: 382. 1872, (Erroneously spelled
darisiana 1. ¢. 304.)

TYPE LOCALITY: Mount Jaris, Province of San José, Costa Rlca (Oersied,
the type).

RaAaNaGE: Central mountaing of (Costa Rica.

112. Peperomia martagenifolia C. DC. Ann. Cons. Jard, Genéve 21: 202, 1920
{(name only) ; Candollea 1: 313. 1923; 2: 188. 1925; Schroeder, Cnndolien
3: 128. 1926. |

Peperomia penicillata magnifolia Auct,, as to Costa Riea,

Tyre rocaLiTY: Santa Rosa de Copey, Province of San José, Costa Rica
{Tonduz 12243, the type).

Rangg: Central mountains of Costa R'ca.

CosTA Rica: At the type locality, Tonduz 12236. Cabagra, Tonduz 689%.
Aserrf to Tarbaca, Siandley 41380. Santa Maria de Dota, Standley & Valerio
43291, 43368a, 44062, 44108.

The nomenclature of this endemic Costa Rican species is confused through
application in 1920 of the name (without description, but with reference to an
unpublished Central American manuscript) to an Ecuadorean specimen co)-
lected by Sodiro; but that manuscr.pt leaves no question that the name was
Intended to be connected with the type designated above.
112a. Peperomia martagonifolia contempta Trel., var. nov.

Peperomia rupigoudens Auct.,, as to Costa Rica.
Peperomia penicillata magnifolia Auct., as to Costa Riea.
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A moderately large, glabrous, assurgent herb; stem moderately slender
(2 to 3 mm.) ; leaves alternate or on some branches 2 to 4 at a node, lanceolate,
subacuminate, gradually very acute at base, moderate (2X4 to 25X8 to 7 ¢m.),
drying rather coriaceous, more or less distinctly 3 or usually § nerved; petiole
glender, 1 to 2.6 cm. long; spikes terminal or axillary, filiform, elongate
(60 to 90 mm.), closely flowered; peduncle 1 cm. long; bracts round-peltate;
flowers separated by anastomosing ridges when dried; berries round-ovoid;
atigma apical.

Type in the U. 8. National Herbarium, no. 798,280, collected at San José,
Costa Rica, June, 1891, by H. Pittier (no. 4249).

CosTa Rica: Along the Rfo de las Vueltas, Tucurrique, Pifiier 12807. El
Muiieco, Rio Navarro, Standley 336563. Cerro de la Carpintera, Standiey 34295,
34324, 35522,

112b. Peperomia martagonifolia wercklei (G, DC.) Trel.

Peperomia wereklei C. DC. Candollea 1: 306, 1923,

TYPE LOCALITY : San Cristébal de Candelaria, Costa Rica (Plitter or Werckle
30688}.

RaNGE: Mountains of central Costa Rica.

112¢. Peperomia martagonifolia torresana Trel.,, var. nov.

Leaves lance-elliptie, sharply acuminate, acute at bhase, 2.6 to 4 X7 to 9 cm.;
splkes 2 to 3X100 mm,

Type in the U, 8. National Herbarium, no. 1,251,256, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,600 meters, February 12, 13, 1926,
by Paul C. Standley and Rubén Torres (no. 47684 ).

RANGE: Central mountains of Costa Rica.

113. Peperomia turialvensis C. DC, Linnaea 37: 380. 1872.

TYPE LoCcALITY : Turrialba, Province of Cartago, Costa Rica (Oersted 1003,
the type).

Ranag: Reventazén Valley, Costa Riea.

The name has been corrected recently to iurriglvensis.

113a. Peperomia turialvensis brachystachya Trel., var. nov.

A glabrouns, rather tall, loosely branched, erect, arboricolous herb:; stem
slender (1 to 3 mm.) ; leaves 2, 3, or exceptionally 4, at a node, elliptic or lance-
elliptie, or the largest obovate-elliptie, obtuse to obscurely acuminate, acute at
base, moderatey small (1.6X3, 2X4.5, or 2.5X5.0 ¢m.), 5 nerved, drying thin,
cillolate upward ; petiole & to 10 mm. long; spikes from the upper axils, rather
small (1X30 nmm.,), rather loosely flowered, with pseudo-pedicels; peduncile
filiform, scarcely 1 cm. long;: bracts round-peltate; berries globose, short-mu-
cronate ; stigma oblique.

Type in the U, 8. National Herbarium, no. 1,251,103, collected at Fineca Las
Concavas, Province of Cartago, Costa Rica, altitude 1,200 to 1,300 meters,
Decembcer 7, 8, 1925, by Paul C. Standley (no. 41544).

RANGE: Reventazon Valley, Costa Rica.

CosTs Rica: At type locallty, Stendley 41559,

114. Peperomia barbana C. DC. Bull, Soc. Bot. Belg, 20°%: 70. 1890; 30': 233.
1891.
TYPE LocALITY ! Las Esmeraldas, Volein de Barba, Costa Rica (Tonduz 1331
In part, the type).
RaxngeE: Central mountains of Costa Rica.
CosTAa RicAa: At type locality, Biolley 7258,
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115. Peperomia nemoralis C. DC, Anal. Inst. Fis.-Geogr, Costa Rica 8: 179,
1897,
TYPE LOCALITY : Shirores, Costa Rica (Tondux 9268, the type).
RANGE: Caribbean slope of Costa Rica.
Costa RICA: Tsaki, Tonduz 9539.

118. Peperomia guanacastana Trel., sp. nov.

A moderately large, tufted, glabrous, arboricolous herb; stem moderate (2
mn. )}, drying duil and pale; leaves commonly 2 at a node, broadly oblanceolate,
acuminate, long-cuneate, moderately large (2 to 3X6 to 9 cm.), drying rather
pale and coriaceous, b or obscurely 7 nerved, slightly revolute; petiole rather
elongate (10 to 15 mm.) ; spikes terminal, rather slender and elongate (2X40 to
70 mm. or more), becoming reticulately ridged between the flowers, obtuse;
peduncle long (4 to b em.), and at first slender; bracts minute, round-peltate;
ovary ovold, rather pointed ; stigma nearly apical.

Type in the U. S. National Herbarium, no. 1,251,211, ¢ollected at El Arenal,
Province of Guanacaste, Costa Rica, altitude 485 to 600 meters, January 18, 19,
1926, by Paul C. Standley and Juvenal Valerio {(no. 45065).

RancE: Mountains of Guanacaste, Costa Riea.

CosTa RIcA: At type locality, Valerio 85. El Silencio, near Tilarin, Guana-
caste, Standley & Valerio 44838,

11%. Peperomia harbinodis Trel.,, sp. nov.

Rather large but slender; stem hairy at the nodes; leaves 2 to O at a node,
lanceolate, gradually tapered to both ends, prominently 3 nerved, 1 to 1.5X3
to 5 em., somewhat ciliate; petiole scarcely § mm. long; spikes axillary and
terminal, flliform, 30 to 50 mm. long, loosely flowered: peduncle 5 mm. long:
bracts round-peltate; ovary ovoid, submucronate ; stigma apicsal.

Type in the U, 8. National Herbarium, no, 798,317, collected near Juan Viflas,
Province of Cartago, Costa Rica, altitude 1,200 meters, December, 1808, by
A. Tonduz {no. 10419).

Range: Reventazén VYalley, Costa Rica.

The quite different Peperomia oblongifolia (no. 138, infra) is based on the
same collection number,

118. Peperomia stipitifolia Trel., sp. nov.

A moderately tall, assurgent herb; stem moderate (2 to 4 mm.), appressed-
soft-hatry, especially above; leaves opposite, or rather exceptionally 3 at a
node upward, elliptic or lance-elliptic, subacute at both ends or obscurely
acuminate, rather small (about 2X4 cm., reduced upward to 1 X2 cm.), com-
monly b nerved, sparsely and softly appressed-hairy, paler beneath; petiole 2
cm. long, shortened upward, soft-hairy; spikes terminal and from the upper
axils, 1.5X40 mm., rather closely flowered; peduncle & to 10 mm. long,
pubescent ; bracts round-peltate; ovaries immersed, ovoid; stigma subapical.

Type in the U, 8. National Herbarium, no. 1,251,184, collected on Cerro de
las Vueltas, Province of San José, Costa Riea, altitude 2,700 to 3,000 meters,
December, 1925, by Paul C. Standley and Juvenal Valerio {(no. 44013),

RAwGE: Central mountains of Costa Rica.

Costa Rica: Finca La Cima, near El Copey, Standley & Valerio, 42802,

119. Peperomia palmana C. DC. Bull. Soc. Bot. Belg. 207: 71. 1850: 30 *':
233. 18901.
Peperomia palmanag oppositifolia C., DC. Anal. Inst, Fis.-Geogr. Costa Rica

9: 180. 1897.
TYPE 1OCALITY: La Palma, Province of San José, Costa Rica (Pittier 724,

the type).
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RaxgE: Central mountains of Costa Riea,

Costa IR10cA: Vara Blanca, Maron & Harvey 8333. Volcin de Barba,
Tonduz 1331, 1332 in part, 2202 in part. Roble de Copey, Tonduz 122924,
sSanta Rosa de Copey, Tonduz 12221. E| Tablazo, Brade 2002 : Tonduz 794,
7991 (type of P, palmana oppositifolia), TRancho Flores, Tonduz 2178. San
Cristobal de Candelaria, Werckié 3689. Cartago, Cooper 471. La Estrella,
Cartago, Cooper 5925 ; Standley 39258. Orosi, Standley 39778, 39896, Laguna
de la Chonta, Sfandley 421G2. Laguna de la Escuadra, Staendley 41915, 41991,
42009, Finca La Cima, near El! Copey, Standley 426838. Zurqul, Standley
Valerio 48324, 48347, Cerros de Zurqui, above San Isidro, Standicy & Valerio

50561,

119a. Peperomia palmana fragrans C. DC. Bull. Soc. Bot. Belg. 30'; 233. 1891,
TYPE LOCALITY: VeledAn de Turrialba, Costa Riea (Lehmann 1105, the type).
RANGE: Central mountaing of Costa Rica.

119b. Peperomia palmana oxystachya (C. DC.) Trel.

Peperomia ozystachya C. DC, Anal. Inst. Fis.-Geogr. Costa Riea 9: 180, 1897.

Type rocarity: El Tablazo, Province of San José, Costa Rica (Tonduz
8041, the type).

RARGE: Central mountains of Costa Rica.

CosTa RIca: La Ventolera, Volein de Pods, Standley 34652, 34695, Fraijanes,
Standley & Torres 475060, 47578, 47597, 47680.

118¢. Peperomia palmana pseudo-oxystachya Trel., var. nov.

Essentially glabrous; stem dark red: leaves commonly 4 or 5 at a node,
subrhombic-ovate or elliptic, very blunt-attenuate, acute-based, 8X13, 10X20,
or 12X27 mm., 3 or obscurely § nerved, the yellowish lower surface granular;
spikes numerous, 1X25 mm.; peduncle 10 mm. long.

Type in the U. 8. National Herbarium, no, 1,251,497, collected at Yerba Buena,
above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,
February 22, 28, 1926, by Paul C. Standley and Juvenal Valerio (no. 49222).

RaNGE: Central mountains of Costa Riea.

CosTa Rica: At type locality, Standley & Valerio 49115, 50225.

120, Peperomia copeyana C. DC. Candollea 1: 312. 1923.

TYpre LocaLlTY: Santa Rosa de Copey, Province of San José, Costa Rica
(Pittier or Tonduz 12228, the type).

RAancE: Central mountains of Costa Rica.

121. Peperomia emiliana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 179.
1897.
TYprR LocALITY ; La Emilia, Llano8 de Santa Clara, Province of Lim6n, Costa
Rica (J. D. Smith 6740, the type).
Range: Caribbean lowlands of Costa Rica.
CosTa Rica: La Colombiana Farm, Standley 36889.

122. Peperomia olivacea C, DC. Journ. Bot. Brit. & For. 4: 146, 1864.

TYPE LOoCALITY : San José, Costa Rica (Hoffmann 810, the type).

RangE: Central mountains of Costa Rica.
122a. Peperomin olivacea perlongispica Trel., var. nov.

Erect, hairy; leaves 2 to 4 at a node, round-obovate below, elliptic or lance-
elliptic upward, commonly emarginulate, acute-based, 10X10, 13X20, or 9X24
mm,; spikes 2250 mm.; berries globose, obliquely mucronate, with pseudo-
cupule ; stigma apical.

66747—29——-8
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Type in the U. 8, National Herbarium, no, 1,251,171, collected at Quebradillas,
near Santa Marfa de Dota, Province of San José, Costa Rica, altitude 1,800
meters, December 24, 1925, by Paul C. Standley (no. 43368).

RangE: Central mountains of Costa Rica.

Costa Rica: Santa Marfa de Dota, Standiey 41646, 41658, 43367; Standley
& Valerio 43492, Aserrt to Tarbaca, Standley 34103. La Ventolera, Volcin de
Pofs, Standley 34598. El Muiieco, Rio Navarro, Standley 33433, 33520, 33838.
Orosi, Standley 39645.

123, Peperomia esperanzana Trel, sp. nov.

A rather large divaricately branched, arboricolous herb; stem meoderately
gstout (2 to 4 mm.), densely crisp-pubescent or subgilabrescent; leaves opposite,
orbicular, 1 to 1.5 cm. in diameter, rather obscurely 5 nerved, sometimes crisp-
pubescent at base and on the nerves; petiole scarcely 3 mm. long, crisp-pubes-
cent ; spikes terminal and axillary, 2X40 (o 60 mm., rather loosely tlowered, with
stout pseudo-pedicels; peduncle about 5 mm. long, glabrous; bracts round-pel-
tate; berries round-mucronate; stigma oblique.

Type in the U. 8. National Herbarium, no. 1,229,251, collected at La Espe-
ranza, Volein de Irazia, Costa Rica, February 23, 1924, by Paul C. Standley (no.
353567).

RaNge: Mountains of central Costa Rica.

124, Peperomia aguacalientis Trel., sp. nov.

Peperomia myrtillus Auct,, as to Costa Rica,

Peperomia rhombea Auct.,, as to Costa Rica. :

Cespitose, succulent, glabrous; leaves ¢commonly 4 at a node, lanceolate or
lance-elliptic, bluntly subattenuate, subobtuse at base, 7 to 10X18 to 30 mm.,
drying opaque, more or less evidently 3 or 5 nerved; petiole 1 to 2 mm. long;
spikes axillary and terminal, 1X10 to 20 mm.; peduncle filiform, 10 mm. long:
bracts round-peltate; ovary ovoid, subacute; stigma nearly apical.

Type in the U. S. National Herbarium, no. 796,660, collected at Aguacaliente, -
Province of Cartago, Costa Rica, May, 1890, by H. Pittier (no. 2555; J. D.
Smith distribution no. 4928).

RAangE: Caribbean slope of Costa Rica.

Costa Rica: Gloria de Juan Vifias, Pittier 3657. Siquirres, Piéttier 4248,
Las Vueltas, ?Tonduz 13135. Dulee Nombre, near Cartago, Standley 35904,

125. Peperomia pseudo-boliviensis Trel., sp. nov.

Peperomia boliviensig Auct., as to Costa Rica.

A succulent glabrate repent herb: leaves commonly 3 at a node, subrhombic-
elliptic or obovate, 1.5X2 to 2.5 cm., 3 or 5 nerved, very thick and impressed-
punciulate; petiole scarcely 5§ mm. long: spikes terminal, 1X40 to 80 mm.;
peduncle 25 mm, long; bracts round-peltate; rachis glabrous; ovary ovoid;
stigma apical.

Type in the herbarium of the Jardin Botanique de I'Iitat, Brussels, collected
at Turrialba, Province of Cartago, Costa Rica, by A. Tonduz (no. 8436).

RaNGE: IRleventazédn Valley, Costa Riea.

Also cultivated at Berlin from seed received from Wercklé,

126. Peperomia cartagoana Trel.

Peperomia refleza pallidea C. DC. Bull. Soc. Bot. Belg, 30 % 235. 1801.

Tyre LOCALITY : San José, Costa Rica (Pitlier 3198, the type).

RaNGE: Central mountains of Costa Rica.

CosTA Rica: Candelaria, Oersied 991. Mount Aguacate, Oersted 992, San
Marcos, Pittier 7766. Aguacaliente, Pitlier 2554. El General, Pittier 3397.
Curridabat, 7?7 Pittier 3046. Cartago, 7 Carleton 311; Silandicy 33324, 33334
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Rio Reventado, above Carlago, Staendley & Valerio 49464, 49514, 49517, 49519,
49624, 49641, Dulce Nombre, near Cariago, Siendley 35890. Guarco, Torres
5. PFinca Las CoOncavas, Slandlcy 41456, 41458a. San Isidro Coronado,
Alfaro 32403. La Verbena, near San José, Standley 32231. Finca La Cima,
near El Copey, Standiey 42785.

127. Peperomia reflexaefolia Trel.,, sp. nov,
Peperomia reflexa angusiifolia C. DC Anal. Inst, Fis.-Geogr. Costa Rica 9:
180. 18907.

Peperomia berlandieri Auct., as to Costa Rica,

Type in the DeCandolle Herbarium, collected at La HEsmeralda, VoleAn de
Barba, Costa Rica, by Biolley and Pittier (no. 7259) ; the type also of Pﬂperﬂ-
mia rcflexa angustifolia C. DC.

RaxgEe: Central mountains of Costa Rica.

CosTa Rrca: At type locality, Tonduz 2201. Volein de Pois, J. D). Smilh
6746 ; Btandley 34582, Cartago, Cooper 480 (J. D. Smith 5928b). La Hstrella,
Cooper 187, 421 (J. D, Smith 5923). Las Concavas, Standley 38989. Cerro
de la Carpintera, Standley 34267. Aguacaliente, Pittier 2531, 2552. Cande-
laria, Hoffmann 796. Santa Rosa de Copey, Tonduz 12221, Frailanes, Prov-
ince of Alajuela, Siandley & Torres 47603. Cerro de las Lajas, Heredia,
Standley & Volerio 51439. Aserri to Tarbaca, Stendley 34130, Rio Blanco,
El Copey, Standley 41908. Quebradillas, Santa Maria de Dota, Standley 43089,
43092. Santa Marfa de Dota, Standley 41731, 41864. San José, Pittier 2848;
Standley 33309, 41209. San Sebastiin, Standiey 32723, 49378, Camino de
Hatillo, Standley 82175, 32177, 32178. Rfo Tiribi, Alfaro 33976h.

128. Peperomia compaginata Trel,, sp. nov,

A small stoloniferous arboricolous mountain herb with dwarf compactly
branched tufts scarcely & cm. tall; stem slender (1 to 2 mm.), glabrous;
leaves commonly about 4 at a node, crowded, subrhombic-elliptic or obovate,
obtuse, subacute at base, minute (4X7 to BX9 mm.}, revolute, more or less
3 nerved, impressed-punctulate beneath, glabrous:; petiole 1 to 2 mm. long,
obscurely puberulent; spikes terminal, as yet small (1 X10 mm.), nearly
straight; peduncie shorter thar the leaves; bracts round-peltate, the rachis
apparently glabrous.

Type in the U. 8. National Herbarium, no. 1,251,253, collected at Fraijanes,
Province of Alajuela, Costa Rica, aititude 1,600 to 1,700 meters, February 12,
18, 1926, by Paul C. Standliey and Rubén Torres (no. 47624).

RangE: Mountains of central Costa Rica.

CosTA RICcA: At type locality, Btendley & Torres 47663.

129. Peperomia subemsarginulata (C, DC.) Trel.

Peperomia reflexa subemarginulata C. DC. in DC. Prodr. 18': 452, 1869.

TyreE LocArLiTY : Mount Candelaria, Costa Riea (Hoffmann 21, the type, at
Berlin),

RANGE: Central mountains of Costa Rlca.

Coara Rica: Santa Rosa de Copey, Tonduz 12227, 12246. San José, Piitier
2848. San Sebastifin, Standley 32723, 49378. Juan Viilas, Pittier 378, 3304.
Rfo Tiliri, Tonduz, 3209.

130, Peperomia pirrisana Trel.,, sp. nov.

Essentially glabrous, repent, arboricolous; stem drying deeply sulecate, 1 to
2 mm. in diameter; leaves opposite, round or round-elliptic, 1 to 25X1.5 to 3
cm., hard-papery, 3 nerved, revolute, convallate at base; petiole 1 to 2 mm.
long, obscurely puberulent; inflorescence unknown,
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Type in the U. 8. National Herbarium, no. 1,318,153, collected at Pozo Azul de
Pirris, Costa Rica, August, 1927, by C. H. Lankester (no, 1166).
RaAaNGE: Upper Reventazin Valley, Costa Riea.

131. Peperomia cyclophylla Miq. in Mart. Fl,. Bras, 4: 219. 1852 name only.
Seemgnn, Bot. Voy. Herald 198, 1856.

Peperomia circinata Auct., as to Costa Ricea,

TYPE LoCALITY : Panama {Secmann 607, the type).

RangeE: Panama and the Pacific slope of Costa Rica. Represented by closely
comparable forms in Salvador and Guatemala, the West Indies, and fromn
Pern to Brazil in South America.

Costa Rica: La DBarranca, Oersted 930. Boruca, Tonduz G859. Capuiin,
Standley 40200.

The nomenclature of this species is comparable with that of Peperomic
martagonifolia C. DC. When first actually published, without description, the
name was used for a Drazilian collection supposed to be conspecilic with tharn
from Panama on which the earlier written but then unpublished deseription
was based.

132. Peperomia imbricata Trel., sp. nov,

A small, ereeping-assurgent, glabrous, succulent herb; stem slender (1 mm.),
with short internodes, very leafy; leaves 3 or 4 at a node, ascending-imbriecate,
obovate, commonly obtuse or recurved-emarginulate, rather blunt at base, mi-
nute (about 4X6 mm.), nerveless, concave in drying; petiole 1 to 2 mm. long
apikes terminal, small (1.5X10 mm.), curved, closely flowered ; peduncle rather
slender, somewhat shorter than the spike, drying red-brown; bracts round-pel-
tate, transversely grooved.

Type in the U. 8. National Herbarium, no. 796,733, collected at El1 Inflernillo,
Juan Viiias, Province of Cartago, Costa Rica, November, 1890, by H. Plitier
(no. 3178).

RANGE: Reventazdn Valley, Costa Ricea.

133, Peperomia pseudo-tetraphylla Trel.,, sp. nov.

A small glabrous succulent arboricolous herb, stoloniferous-tufted; stem
glender (1 mm.), rooting below; leaves commonly 4 at a node, rather oblong-
obovate, acute-based, emarginulate, minute (4X6 to §X12 mm.), more or less
evidently 1 nerved; petiole very short (1 to 2 mm.) ; spikes terminal, nearly
gtraight, scarcely 2X20 to 30 mm., obtuse, closely flowered; peduncle filiform,
about half as long as the spike (10 to 15 mm.) ; bracts round-peltate ; berrles
gessile, ovoid, with pseudo-cupule and a slender style; stigma apical.

Type in the U, 8. National Herbarium, no. 1,251,099, collected at Finca Las
Concavas, Province of Cartago, Costa Rica, altitude 1,200 to 1,300 meters,
December 7, 8, 1825, by Paul C. Standley (no. 41488).

RAaNcE: Mountains of central Costa Rica,

CosTta RICA: At type locality, Standlcy 41458. About Cartago, Stork 323,
397. La Hstrella, Cartago, Standley 395569. El Muiieco, Rio Navarro, Standley
33464, 33018, 33604 ; Standlcy & Torres 51601, Santa Marin de Dota, Standley
42122, 42397 ; Standley & Valerio 43189, 43358. Laguna de la Chonta, near Sants
Marfa de Dota, Standley 42191, 42258. Laguna de Ia Escuadra, near El Copey.
Standley 42037. Finca La Cima, near El1 Copey, Standley 42607, 42679, 42708.

133a. Peperomia pseundo-tetraphylla juvenalis Trel., var. nov.

Smail, glabrous, stoloniferous-tufted; leaves 2 to & at a node, obovate,
emarginunlate, 5 to 6 X8 to 10 mm., glandular-granular beneath: splkes 2X2h
mm. ; pedunele filiform ; ovary ovoid.
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Type in the U. 8. National Herbarium, 1,251,181, collected on Cerro de las
Vueitas, Province of San José, Costa Rica, altitude 2,700 to 3,000 meters,
December, 19235, by Paul C. Standley and Juvenal Valerio (no, 44003).

RANGE: Central mountains of Costa Rica.

CosTA Rica: At type locality, Standicy & Valerio 43694,

134, FPeperomia sepicola Trel,, sp. nov.

Erect, branching, arboricolous, glabrous except for the puberulent stem
(? and rachis) ; leaves about & at & node, crowded, obovate, sometimes emar-
ginulaie, rather acute at base, drying waxen, thick, and berveless or 1 nerved,
coarsely golden-granular beneath; petiole almost suppressed; inflorescence
unknowi,

Type in the DeCandclle Herbarium, Geneva, collected at San Ramén,
Province of Alajuela, Costa Rica, by A. Tonduz (no. 17790%).

RANGE: Pacific slope of Costa Rica.

135. Peperomia hoffmannii C. DC. Journ, Bot. Brit. & For, 4: 133. 1806.

TYPe LOCALITY : San José, Costa Rica (Hoffmann 415, the type).

RaANGE: Central mountains of Costa Rica,

CosTa Rica: San José, Polakowsky 391 ; Cook & Doyle 1, 168, Zapote, near
San José, Standley 40250. San Pedro Montes de Oca to Curridabat, Standley
32775, La Palma, Siaendley 38233. LRio Tiribi, near San José, Alfare 33976 (a),
33991, Volcin de Irazd, Oersted 958; Lehmann 1111. Rio Naranjo, Tonduz
T227. San Juan, Tonduz 1416.

136. Peperomia pseudo-hoffmannii Trel., sp. nov.

A small repent arboricolous herb of the aspect of P. hoffmannii and P.
reflexaefolia but the ¢iliate-ridged spikes 15 to 20 mm. long.

Type in the U. 8. National Herbarium, no. 1,251,189, collected at Tilaréin,
Province of Guanacaste, Costa Rica, altitude 500 to 650 meters, January 10-31,
1926, by Paul C. Standley and Juvenal Valerio (no. 44198},

RancE: Pacific slope of northwestern Costa Rica.

Costa Rica: At type locality, Standley & Vealerio 44218, 443956, Los Ayotes,
Guanacaste, Standley & Valerio 45608.

136a. Peperomia pseudo-hoffmannii lenticularis Trel., var. nov.

Lenticularly fleshy leaves scarcely punctulate; curved spikes 20 to 830 mm.
long, on peduncles 10 to 15 mm. long.

Type in the U. 8. Naticnal Herbarium, no. 1,229,265, collected at La Colom-
biana Farm, Province of Limé6n, Costa Rica, altitude 70 meters, March 6, 7,
1924, by Paul C. Standley (no. 36837).

RAaNGE: Caribbean lowlands of Costa Rica.

CosTa Rica: At type locality, Standiey 36830.

137, Peperomia amphoterophylla Trel., sp. nov.

Peperomia galioides longifolia Auct., as to Costa Rica.

A small branching assurgent herb: stem slender (1 to 2 mm.,), for a time
puberulent; leaves opposite or mostly 3 or 4 at a node, rather small, at base
and on sterile shoofs round or obovate amd scarcely 3X4.mm., elsewhere ob-
long and elongate (4X20 to 30 mm.}, rounded or emarginulate at apex, sub-
acute at base, drying thin and flat, glabrous or subeiliglate above, 8 or § nerved
with the midrib branching at the middle, the shorter form granular-punctulate
beneath; petiole very short (1 to 2 mm.), glabrous; spikes terminal and
axillary, filiform and elongate (40 to 70 mm. long), loosely flowered: peduncle
about § mm, long, glabrous; bracts round-peltate; herries sunken in pits in the
rachls, dark, ovoid, scutulately pointed; stigma anterior.
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Type in the U, 8. National Herbarlum, no. 796,599, collected at La Palma,
Province of San José, Costa Rica, July, 1888, by P. Blolley (no., 939).

RANGE: Central mountains of Costa Rica,

Coara Rica: Volefin de Barba, Tonduz 939b. About San José, 7 Oersied 944
Hoffmann 187 ; Pittier 8430 ; Standley 41208, Alajuela, Alfaro 489 (J. D. Smith
5024}, Rio Torres, Tonduz 9772. Uruca, Tonduz 7265. Santa Maria de Dota,
Standley 41609, 42823. Rio Reventado, above Cartago, ? Siandley & Valerio
49465. El Carmen, Torres 122.

137a. Peperomia amphoterophylla glutinecofructa Trel., var. nov.

A small, branching, assurgent or erect, arboricolous herb; stem rather slender
(1 fo 3 mm.), red, puberulent upward; leaves commonly 3 or 4 at & node,
spatulate-oblong and about 3X15 mm., the lowermost sometimes broader and
gome 510 mm., emarginulate, subacute at base, thick, drying rather coriaceous,
yellow and glandular-punctulate beneath, obscurely ciliolate upward, pinnately
veined by transmitted light; petiole very short (1 to 2 mm.), more or less
puberulent ; spikes terminal, and sparingly from the nppermost axils, about 140
mm., rather loosely flowered ; peduncle about § mm. long, glabrous; bracts round.-
peltate: ovary immersed ; berries globose, scutulately pointed, red, very viscid-
glandular; stigma oblique.

Type in the U. 8. National Herbarium, no, 1,251,182, coliected on Cerre de las
Vueltas, Province of San José, Costa Rica, altitude 2,700 to 3,000 meters,
December, 1925, by Paul C. Standley and Juvenal Valerio (no. 44007).

RanceE: High mountaing of central Costa Rica.

Costa Rica: At type locality, Standley & Valerio 43527, 44014. Finca La
Cima, near El Copey, Standley 42609, 42817. Cerro de Pledra Blanca, near
Escas(i, Standley 32507. Laguna de la Chonta, near Santa Marfa de Dots,
Standley 42166, 42234. Quebradillas, near Santa Maria de Dota, Siandley
43059, 43090.

138. FPeperomia oblongifolia C. DC. Candollea 1: 2993 1923; 3: 120. 1926,
TYPE LoCcALITY: Quebrada Honda, Juan Vifias, Province of Cartago, Costa
Rica (Pittier 10419, the type).
RANGE: Caribbean slope of Costa Rica.
CosTA Rica: Alto de Ochomogo, Pittier 10385.

139. Peperomia muscisedens C. DC, Candollea 1: 398. 1923,
Peperomia muscicole C. DC. Candollea 1: 298, 1923. Not P. muscicola Ridl
TYPE LOCALITY ; Las Vueltas, Province of Cartago, Costa Rica (Tonduz 13135,

the type).
RancE; Caribbean slope of Costa Rica.

140, Peperomia pittierl C. DC. Bull. Soc. Bot. Belg, 30%: 235. 1891.

TyPE LocaLITY: La Palma, Province of San José, Costa Rica (Pittier T22,
the type).

RaxNGE: Central mountains of Costa Rica.

CosTAa Rica: Cerro de las Caricias, Pittier 14043. La Bondura, Standley
36216, Zurqui, Standley & Vealerio 48189, El Mufieco, Rio Navarro, Standley
33412, 33487, 33904 ; Standley & Torres 51734, Viento Fresco, Standley & Torres
47762, Above San Ilsidro, Stendley & Valerio 50206 in part, 50213, 50817,
61503, 52146,




