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ABSTRACT. Revision of the Ochnaceae for Flora
Mesoamericana brought to light eight new species
of Ouratea. These species are described here: O.
osaensis and 0. rinconensis from the Rincon de
Osa area of Costa Rica, and 0. jcjensis, O. knap-
piae, (). darienensis, (). stenobasis, O. sulcatiner-
via, and (). tristis from Panama.

Fhe genus Ouratea consists of about 150 species
from Central and South America, and the West
Indies; they are woody, glabrous plants character¬
ized by alternate, simple leaves, bright yellow bi¬
sexual flowers, and fruits composed of 1-seeded
glossy, black drupelets borne on an enlarged, fleshy,
purplish red receptacle or torus. Asian and African
species formerly included in Ouratea have been
transferred to Gomphia (Kanis, 1968). Riley (1924)
reviewed the Mexican and Central American species
of Ouratea, increasing the number of species in the
region from 9 to 15. Dwyer (1944) believed there
were 28 species of Ouratea from Mexico, Central
America, and the W est Indies, of which 17 occurred
in Mexico and Central America. Dwyer (1944) listed
six species of Ouratea occurring in Belize and (Gua¬
temala, whereas Standley & Williams (1961) thought
there were only three, with an additional variety in
one of these. Dwyer (1944) had believed seven
species occurred in Panama, but when he reviewed
the Panamanian Ochnaceae (Dwyer, 1967) he made
great changes, accepting eight species, with only
three names unchanged from his 1944 account. As
these earlier revisions had shown such large changes
in Central American Ouratea, a thorough generic-
revision was clearly needed for Flora Mesoameri¬
cana. Covering the area from southern Mexico (the
states of Yucatan, Tabasco, and Chiapas) to the
Panama-Colombia border, the present study re¬
vealed the following new taxa, and a total of 22
Ouratea species in Mesoamerica. Eight of these are
new and are described here so that the names can
be used in the Flora Mesoamericana treatment.

1.  Ouratea  darienensis  Whitefoord,  sp.  nov.
TYPE: P anama. Darien: above Cana on trail
to top of ridge of Pirre Massif, forested slopes,
1,100-1,350 m, 3 May 1990, Mcl 5 her son
15033 (holotype, BM; isotype. MO). Figure 1.

Ab O. nitida (Sw.) Engl, foliis nervis secondariis man-
ifestiore distinctis late et irregulariter dispositis, calyce
minore laeviore, differt.

I rees 8-15 m high, with slender branchlets.
Leaves (10.5—) 15-21 x 4-7 cm, lanceolate to ob¬
long or oblanceolate, the base cuneate or rounded,
the apex acuminate; chartaceous to coriaceous, dry¬
ing red- or greenish brown, slightly glossy and ru-
gulose, the margin slightly revolnte, crenate; ve¬
nation impressed on both surfaces, with 8-13 pairs
of major secondary veins arcuate-ascending, more
clearly evident beneath; petiole 4-10 mm; stipules
ca. 6 mm, caducous. Inflorescence 8-17 cm, ax¬
illary, paniculate, the rhachis conspicuously flat¬
tened, 1-4-branched, the lower branches 3.5-7 cm
long; flowers solitary or paired, sometimes shortly
pedunculate, well-spaced; pedicel 5—6(—7) mm, slen¬
der; sepals 5, 4-5 mm long, ovate-lanceolate, thinly
coriaceous, the inner margins scarious, the sepals
and pedicel smooth and shiny; petals 5, 6 mm long,
broadly obovate, clawed; stamens 10, the anthers
4 mm; gynophore 0.5 mm; style 2.5-3 mm. Fruit
not seen.

Paratype. Panama. DARIEN: Parque Nacional del Da¬
rien, slopes of Cerro Mali, headwaters of S branch of Rio
Pucuro, ca. 22 km E of Pucuro, 1,300-1,400 in, Cuad-
ros, Hammel, de Nevers & Herrera 3966 (BM, MO).

Ouratea nitida (Sw.) Engler also has leaves with
the venation impressed on both sides, a paniculate
inflorescence, and a calyx with five sepals. Ouratea
nitida is, however, a smaller plant, rarely reaching
6 m, and grows at altitudes up to 400 m, whereas
O. darienensis is a tree of about 8 m, found at the
much higher altitudes of 1,300 1,400 m. Ouratea
nitida occurs from southern Mexico to Nicaragua,
Guyana, Cuba, and Jamaica, whereas O. darienen¬
sis is known only from the state of Darien, Panama.

2 . Ouratea jefensis Whitefoord, sp. nov. TYPE:
Panama. Panama: forested slopes of Cerro Jefe,
near large coffee fincas, 24 Jan. 1970, Wilbur,
Weaver, Foster <£• Correa 11318 (holotype,
BM; isotypes. F, MO, US). Figure 2.

Ab O. insulae Riley foliis multo brevioribus, rhachide
graciliore, floribus late dispositis pedicellis longioribus fil-
iformibus, differt.
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Figure 1. Ouratea darienensis (McPherson 15033,
BM).

Shrubs or trees 3-8.5 m high, with slender bran-
chlets. Leaves 8-11 x 2.5—4.5 cm, ovate-lanceo¬
late or elliptic, the base cuneate or rounded, the
apex acuminate; coriaceous, slightly glossy on both
surfaces, drying greenish brown, the margin plane
or slightly revolute, subentire or sometimes minutely
toothed toward the apex, the teeth well-spaced; ve¬
nation inconspicuous, the major secondary veins
mostly 5-10 mm apart, arcuate-ascending, slightly
raised above, the minor secondary and tertiary veins
nearly straight, crowded, subparallel, immersed or
scarcely raised on both surfaces; petiole 2—5 mm;
stipules to 7 mm, caducous. Inflorescence to 10 cm,
paniculate, terminal or axillary, usually broadly py¬
ramidal; rhachis slender, smooth, with 1 —3(—6) wide¬
ly spaced, spreading, slender branches; flowers wide¬
ly spaced, solitary or occasionally paired; pedicel
(5—) 10— 12 mm, filiform; sepals 5, ca. 6 mm long,
ovate-lanceolate, chartaceous, the inner margins
scarious; petals 5, 8—9 mm long, broadly obovate,
reflexed, falling before the sepals; stamens 10, the
anthers 5 mm; gynophore 0.5-1.0 mm; style 4-5
mm, often flexuous. Torus 8-12 mm, obovoid;
drupelets ca. 8 mm, subglobose to obovoid.

Figure 2. Ouratea jefensis ( Wilbur, Weaver, Foster &
Correa 11318, BM).
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Figure 3. Ouratea knappiae, in flower ( Dressier 4332,
MO).

Figure 4. Ouratea knappiae, in fruit (Knapp <6
Schmalzel 5477, MO).

3. Ouratea knappiae Whitefoord, sp. nov. TYPE;
Panama. Panama: 8 km from Pan-American
Hwy. on the El Elano-Carti road, Rio Teribe
Valley, tropical wet forest, 300-400 in, 9 June
1982, Knapp & Schmalzel 5477 (holotype,
MO; isotypes, RM, MEXU). Figures 3, 4.

Ouratea valerii Standley valde affinis, sed foliis cras-
sioribus subtilitis rugosis, toro minore, difFert.

Trees 8-18(-25) m high, with stout branchlets,
glabrous. Leaves (24-)30-40 x 6.5-10.5(-13) cm,
narrowly oblong, narrowly elliptic or oblanceolate,
the base rounded or sometimes cuneate, the apex
acute, acuminate, or obtuse; stiffly and thickly co¬
riaceous, minutely rugulose on both surfaces, drying
reddish brown with a slight sheen, the margin rev¬
olute, subentire or sometimes crenulate-serrate to¬
ward the apex; venation inconspicuous with ca. 15-
25 major and numerous minor secondary veins,
widely arcuate-ascending, slightly impressed above
and raised beneath, the tertiary veins crowded,
spreading, immersed or impressed on both surfaces;
petiole 5-10 mm, stout; stipules ca. 15 mm, some¬
times persistent. Inflorescence 14-29 cm, terminal,
broadly paniculate with ca. 4 stout branches, the
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lowest branches to ca. 18 cm long; flowers often
crowded, in stout-stalked clusters of 2-5; pedicel
10-14 mm, slender, incrassate upward; sepals 3(-5),
when 3, 2 of the sepals with a deep longitudinal
groove, 10—13 mm long, ovate-lanceolate, coria¬
ceous, persistent, the inner margins scarious; petals
5, 11-18 mm long, obovate or oblong; stamens 10,
the anthers to 12 mm; gynophore 1 mm; style 9-
10 mm. Torus 5-10 mm, depressed-globose, the
surface rough and wrinkled; drupelets to 15 mm,
ellipsoid.

Paratypes. Panama, colon: en la carretera a la zona
maderera de Santa Rita, Correa & Dressier 1206 (MO).
PANAMA: El Llano-Carti hwy., 6-10 km N of El Llano,
Dressier 4332 (MO); El Llano to Card road, 7.8 km N
of Pan-American Hwy., holsom 3559 (MO); road from
El Llano to Card, 7.4 km N of Pan-American Hwy., 300-
500 m, Folsom & Maas 5188 (MO); near border with
Comarca de San Bias, along El Llano-Carti road, ca. 340
m, McPherson 9774 (BM, MO); El Llano-Carti road, 8-
11 km from Inter-American Hwy., 300-400 m, Mori
7723 (MO); El Llano-Carti road, 10.8 km from Inter-
American Hwy., 1,100-1,200 ft., Mori & Kallunki 4138
(MO); El Llano-Carti road, 12.2 km from Inter-American
Hwy., ca. 250 m, Mori & Kallunki 6368 (MO); El Llano-
Carti road, 16-18.5 km by road N of Pan-American
Hwy. at El Llano, ca. 400-450 m, Nee & Tyson 11003
(MO); El Llano-Carti road, 8-9 mi. from Pan-American
Hwy., 250 m, Sytsma <£ Andersson 4438 (MEXU, MO).
san bi as: El Llano-Carti road, Km 19, 350 m, de Nevers,
Blake & Herrera 4235 (BM, MO); El Llano Card road,
300 m, de N'evers & Herrera 4235 (MO); El Llano-
Carti road, 26.5 km along Rio Card Chico, 200 m, de
Nevers, Herrera & Charnley 5332 (MO).

Distribution. All collections seen are from trop¬
ical wet forest in the F4 Llano-Carti and Santa Rita
Ridge area, from 200 to 500 m.

Specimens of Ouratea knappiae have been iden¬
tified as  O.  valerii  Standley.  Ouratea knappiae
differs in the venation and the finely rugose texture
of the leaves, and the smaller, depressed-globose,
rough and wrinkled torus. Ouratea valerii has thin¬
ner, smoother leaves that dry a duller, more glaucous
brown; the torus is 10-15 mm, obovoid to turbinate,
and smooth. Ouratea valerii occurs in Honduras,
Nicaragua, Costa Rica, and in Panama, west ol the
Canal, whereas O. knappiae is restricted to Panama,
east of the Canal. Ouratea knappiae is named in
honor of Sandra Knapp, one of the collectors ol the
type specimen.

4. Ouratea osaensis Whitefoord, sp. nov. TYPE:
Costa Rica. Puntarenas; high road out of Rin¬
con de  Osa,  Rincon to  5  km W of  Rincon,
secondary forest, 0-300 m, 13 Feb. 1974, R.
Liesner 2096 (holotype, MO). Figure 5.

Ab O. pyramidalis Riley foliis majoribus latiore ellip-
ticis vel oblongis leviter nitidis, panicula breviore latiore,

pedicellis minute verrucosis, drupeolis multo minoribus,
differt.

Shrubs 2-3 m high, with slender branchlets.
Leaves 21-23 x 6.5-9 cm, broadly elliptic or ob¬
long, the base cuneate or attenuate, the apex acu¬
minate; subcoriaceous, slightly shiny above, dull be¬
neath, drying grayish green or medium-brown, the
margin plane, subentire to crenulate; venation
crowded, obscure, major secondary veins ca. 12-
18 pairs, irregularly spaced, widely arcuate-ascend¬
ing, immersed or slightly raised or silicate above,
raised beneath, the minor secondary and tertiary
venation scarcely raised on both surfaces; petiole
5-10 mm, stout; stipules not seen. Inflorescence
ca. 5.5 cm, terminal, broadly paniculate, the lower
branches to 7 cm; flowers solitary or borne in widely
spaced, stalked clusters of 2-3; pedicel 8-11 mm,
slender, the rhachis and pedicel finely striate and
minutely prickly-verruculose; flowers not seen. To¬
rus ca. 4 mm, subglobose, drupelets 3 mm, ellipsoid.
'The fruit characters are described from immature
material.

Paratype. COSTA Rica, puntarenas: Rincon de Osa,
slopes adjacent to airport, disturbed primary forest, 20-
300 m, Liesner 1862 (MO).

Ouratea osaensis is perhaps most similar to O.
pyramidalis Riley from southern Mexico, Belize,
Guatemala, Honduras, and Panama and O. insulae
Riley from southern Mexico, Belize, Guatemala, and
Honduras, both of which also have paniculate inflo¬
rescences, but neither of which occurs in Costa Rica.
Ouratea pyramidalis has smaller leaves (11-20 x
4.5-7 cm) with a dull surface and a variously toothed
margin, whereas O. osaensis has a slightly shiny
adaxial leaf surface and a subentire to crenate mar¬
gin. Ouratea pyramidalis also has a larger inflo¬
rescence (6-18 cm long), with a smooth rhachis
and laxer pedicels than O. osaensis. Ouratea in¬
sulae is generally larger, sometimes a tree to 25 m,
with larger, more robust panicles (8-27 cm long)
with stouter, more spreading branches than O.
osaensis.

5.  Ouratea  rinconensis  Whitefoord,  sp.  nov.
TYPE: Costa Rica. Puntarenas: Reserva For-
estal Golfo Dulce Osa Peninsula, Trocha de La
Tarde  road,  10  km  SW  of  La  Palma,  S  of
Rincon de Osa, primary forest along red clay
soil ridge E of the Rio Rincon valley, 150-200
m, 28 Apr.  1988,  R.  Hammel <£:  R.  Robles
16770 (holotype, BM; isotypes, CR, MO). Fig¬
ure 6.

Ab O. flexipedicellato Dwyer foliis nervis secondariis
numerosioribus regulatim dispositis acutiore arcuato-as-
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Figure 5. Ouratea osaensis (Liesner 2096, MO).

cendentibus, calyce ex sepalis duobus tantum constante,
differt.

Shrubs ca. 3.5 m high, with slender branchlets,
glabrous.  Leaves  19.5-23  x  5.5-7  cm,  oblance-
olate, the base cuneate or narrowly rounded, long-
acuminate at the apex; subcoriaceous, the upper
surface slightly shiny, drying reddish brown, the
margin plane, crenate; major secondary veins 18-
25 pairs, penniparallel, spreading-ascending, sulcate
above, slightly raised beneath, the minor venation
slightly raised on both surfaces; petiole 3-5 mm;
stipules 10 mm, caducous. Inflorescence ca. 20 cm,
terminating branchlets, narrowly and laxly panicu¬
late, the rhachis slender, with 1 -4 longer branches
near the base, the lowest branch ca. 7 cm; flowers
well-spaced, solitary or more usually in stalked clus¬
ters of 3(—5); pedicel 8-10 mm, incrassate upward,
rhachis and pedicel smooth; sepals 2, 8 mm long,
boat-shaped, coriaceous; flowers not seen. Torus 8
mm, obovoid; drupelets 1 1 mm, ellipsoid.

Known only from the type collection.
Ouratea rinconensis resembles the Panamanian

species (). fiexipedicellata Dwyer in leaf size and
shape and its long, cylindrical inflorescences. The
two species can be distinguished easily, because the

Figure 6. Ouratea rinconensis (Hammel & Robles
16770, BM).
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margin plane or slightly revolute, crenate, subentire
toward the base; major secondary veins ca. 15-18
pairs, arcuate-ascending, penniparallel, sometimes
impressed on the upper surface, raised beneath, the
minor tertiary venation spreading, immersed; petiole
ca. 1 cm; stipules ca. 6 mm. Inflorescence ca. 9
cm, terminal, racemose or with 1-3 short branches
near the base; flowers solitary or in well-spaced,
pedunculate clusters of 2-3; peduncles ca. 3 mm;
fruiting pedicel ca. 10 mm, markedly incrassate
upward; flowers not seen, only very small buds pres¬
ent. Torus 9 12 mm, subglobose or obovate; drupe¬
lets ca. 12 mm, ellipsoid.

Paratype. Panama, bocas DEL TORO: La Fortuna area
to Chiriqui Grande and the oil pipeline, along dirt road
10 mi. from Continental Divide, just past second large
bridge, 1 mi. N from highway, 130 m, Hammel, Mc¬
Pherson <£ Sanders 14588 (MO).

Distribution. Both collections are from the Carib¬
bean slope of Bocas del Toro, Panama.

With its narrowly cylindrical inflorescence and
oblong leaves, Ouratea stenobasis resembles O. rin-
conensis of Costa Rica and 0. flexipedicellata of
Panama, which are also low-elevation species. How¬
ever, O. stenobasis has an inflorescence ca. 9 cm
long, whereas the other two species have inflores¬
cences 20-24 cm long. Ouratea stenobasis has
penniparallel secondary leaf venation, while O. flexi¬
pedicellata has irregularly spaced secondary vena¬
tion. Ouratea stenobasis can be distinguished from
all other species of Ouratea by the stalklike base
of the leaf, which gives the appearance of a slender
petiole above a pulvinus. The specific epithet is
derived from this characteristic leaf base.

7.  Ouratea  sulcatinervia  Whitefoord,  sp.  nov.
TYPE: 1 ’anama. Panama: 10 km N of Magarita
on road to Madrono then 3 km W on ridgetop
road, forest remnants, 1,800 ft., 31 Jan. 1979,
Hammel 6020 (holotype, MO). Figures 8, 9.

Ah O. tuerekheimii J. D. Smith calyce tantum ex
sepalis duobus constante, fructibus maioribus, differt.

Shrubs or trees 2-5 m high, with stout flexuous
branchlets, glabrous. Leaves 23-37 x 5.5—10( —13)
cm, narrowly or broadly oblanceolate, the base nar¬
rowly or widely subauriculate, the apex acuminate;
stiffly coriaceous, usually slightly glossy on both
surfaces, drying reddish or greenish brown, brighter
beneath, the margin revolute, subentire or serrulate;
venation conspicuous with ca. 20 pairs of major and
numerous minor secondary veins usually deeply sul-
cate above, raised beneath, the tertiary venation
very fine, scarcely impressed, immersed, or raised
above and scarcely raised beneath; petiole 2—3(—5)
mm, stout; stipules 7-8 mm, persistent. Inflores-

Figure  7.  Ouratea  stenobasis  (Lewis,  Escobar,
MacBryde, Oliver & Ridgway 2173, MO).

cence 10-29 cm, terminal or terminating short leafy
side-shoots, usually paniculate with 14 slender
rhachises unbranched or with 1-4 spreading-as¬
cending branches, or rarely racemose; paired sti¬
pulelike scales 5 7 mm occasionally persistent on
the rhachis at and 1-3 cm above the base and at
the lower branching points; flowers well-spaced, sol¬
itary or 2-3 in shortly stalked or sessile clusters;
pedicel 7-12 mm, slender, much thickened in fruit;
sepals 2, 8-11 mm long, boat-shaped, coriaceous,
the margins not scarious; petals 5, 9-10 mm long,
obovate; stamens 10, the anthers 7.5 mm; gyno-
phore  1.0-2.0  mm;  style  3-6  mm.  Torus  10-15
mm, narrowly or broadly obovoid; drupelets 8-10
mm, ovoid.

Paratypes. Panama. COLON: Santa Rita ridge lumber
road, Correa & Dressier 918 (MO); Santa Rita Ridge
road, 4 mi. from Transisthmian Hwy. to Agua Clara
weather station, ca. 500 m. Dressier, Berg & Gentry
8834 (MO); Santa Rita Ridge to 8 mi. E of Transisthmian
Hwy., to 800 ft., Dressier, Lallathin & Dwyer 9010
(MO); Santa Rita E ridge, Dwyer <& Correa 8398 (MO);
Santa Rita Ridge, 2 mi. from Transisthmian Hwy., Gentry
1420 (MO); Santa Rita ridge, ca. 12 km from Transisth¬
mian Hwy., Hammel 3648 (MO); Santa Rita Ridge road,
ca. 8 mi. E of Transisthmian Hwy., along trail N of road,
350-440 m, McPherson & Merello 8254 (MO); Santa
Rita Ridge road, ca. 6 km from Boyd-Roosevelt Hwy.,
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Figure 8. Ouratea sulcatinervia, in flower (Hammel
6020, MO).

Mori <£ Kallunki 2149 (MO); Santa Rita ridge, 7 kin
by road from Transisthmian Hwy., 3 km SE of Puerto
Pilon, 200-250 m, \ee <£■ Hale 9671 (MO); Santa Rita
Ridge road, 20 km from Transisthmian Hwy., Santa Rita
hills, Smith & Smith 3431 (F); Santa Rita Ridge road,
20 km from Transisthmian Hwy., 100 1,200 ft., Sytsma
1104 (MO, MEXU); Santa Rita Ridge road, 18-20 km
from Transisthmian Hwy., 1,000-1,200 ft., Sytsma 2056
(MO). SAN BI AS: El Llano-Carti road, 20 km from Inter-
american Hwy., 100-350 m, de Nevers , Vespucio &
Herrera 3965 (MO), panama: 7 mi. N of Cerro Azul on
road to Cerro Jefe, ca. 2,600 ft., Blum, Godfrey & Tyson
1800 (MO); 2.5 mi. N of Goofy Lake on road to Cerro
Azul, Croat 11528 (F, MO); El Llano road, 3.4 mi. from
the highway, ca. 1,000 ft., Croat 49100 (MO); Cerro
Jefe, 700 m, Davidse & D'Arcy 10106 (MO); Cerro
Azul, 2,000 ft., Dwyer 1371 (MO); 10 mi. from the Pan-
American Hwy. on the El Llano-Carti road, 350 m,
Knapp. Whitten & Huft 4726 (MO); along El Llano
Carti-Tupile road, 12 mi. above Pan-American Hwy.,
200-500 m, Liesner 1233 (MO).

Distribution. All collections are from Panama,
from the Santa Rita ridge, the Goofy Lake to Cerro
Azul and Cerro Jefe area, and along the El Llano-
Carti  road,  tropical  wet  forest  to  cloud  forest,
(30-)l  00-700  m.

Many specimens of Ouratea sulcatinervia have
been identified as O. tuerckheimii J. D. Smith, a
species with similar leaves from Mexico and Gua-

Figure 9. Ouratea sulcatinervia, in fruit (Davidse &
D'Arcy 10106, MO).

temala. However, the leaves of O. sulcatinervia are
often shorter and stiffer, with the lateral veins more
regularly spaced and more deeply sulcate (from which
the specific epithet is derived). Ouratea tuerckhei¬
mii has two sepals, while O. sulcatinervia has five.
Ouratea sulcatinervia has a torus 10-15 mm long,
while that of 0. tuerckheimii is only 5-10 mm.

8.  Ouratea  tristis  Whitefoord,  sp.  nov.  TYPE:
Panama. Panama: summit of Cerro Jefe and
forests along road beyond summit, 26 Aug.
1967. Hayden 1010 (holotype, MO). Figures
10 , 11 .

Ouratea podogyno J. D. Smith forma et nervatura
foliorum O. podogyno J. D. Smith similis sed foliis char-
taceis non coriaceis; ab O. podogyno rhachidi graciliore,
calyce ex sepalis tantum duobus constanti, differt.

Shrubs or trees 1 -5 m high, the hranchlets slen¬
der, glabrous. Leaves 20-38 x 3-6.5 cm, narrowly
lanceolate or narrowly ovate-lanceolate, the base
cuneate, the apex acute or acuminate; chartaceous,
minutely papillose on both surfaces, drying dull
greenish brown, the margin sometimes revolute, sub¬
entire or sometimes bluntly and widely toothed to¬
ward the apex; venation conspicuous, the major
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Figure 10. Ouratea tristis, in flower (Hayden 1010,
MO).

Figure 11. Ouratea tristis, in fruit (Sytsma, Hahn &
Antonio 2868, MO).



Whitefoord, C. 1992. "Eight new species of Ouratea (Ochnaceae) from
Mesoamerica." Novon a journal of botanical nomenclature from the Missouri
Botanical Garden 2, 274–281. https://doi.org/10.2307/3391567.

View This Item Online: https://www.biodiversitylibrary.org/item/14662
DOI: https://doi.org/10.2307/3391567
Permalink: https://www.biodiversitylibrary.org/partpdf/2529

Holding Institution 
Missouri Botanical Garden, Peter H. Raven Library

Sponsored by 
Missouri Botanical Garden

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
License: http://creativecommons.org/licenses/by-nc-sa/3.0/
Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 16 April 2022 at 20:16 UTC

https://doi.org/10.2307/3391567
https://www.biodiversitylibrary.org/item/14662
https://doi.org/10.2307/3391567
https://www.biodiversitylibrary.org/partpdf/2529
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

