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Abstract. While conducting a floristic inventory of Crofon from the Brazilian Caat-

inga, three new species were discovered.

Croton arenosus, Croton glanduloso-

bracteatus, and Croton harleyi are described and illustrated here. Based on
morphological characters, Croton glandulosobracteatus is proposed to belong to se-
ction Barhamia, and C. arenosus and C. harleyi to section Geiseleria.
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The Brazilian term “Caatinga” refers both
to a semi-arid vegetation type, as well as to
a biogeographical region called the “regido
das Caatingas.” This region is located
entirely in Brazil between 3°-17°S and 35°-
45°W, where it covers ca. 850,000 km?, or
about 10% of the country (Velloso et al.,
2002; Queiroz et al., 2006). Caatinga
vegetation extends across nine states of
northeastern Brazil, including parts of
Piaui, Ceara, Rio Grande do Norte, Paraiba,
Pernambuco, Alagoas, Sergipe, Bahia, and
Minas Gerais, and is characterized by a high
annual evapotranspiration (1500-2000 mm/
year) and a low annual precipitation (300—
1000 mm/year), which is concentrated in
three to five months of the year (Sampaio,
1995; Queiroz, 2006). According to
Pennington et al. (2000, 2006) and Prado
(2000), the Caatinga is one of the three
major phytogeographic units integrating the
broader category of Seasonal Tropical Dry
Forests. Caatinga vegetation consists mainly
of xeric shrublands and thorn forests, with
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many deciduous species (Queiroz, 2009).
Other non-forest vegetation types can also be
found within the Caatinga region, such as
campos rupestres (rocky outcrops with
herbaceous and shrubby vegetation above
900 m elevation) and cerrados (sclerophyllous
vegetation growing in shallow and distrophic
soils).

Caatinga vegetation was previously con-
sidered poor in plant species and endemism
(Rizzini, 1979; Andrade Lima, 1982), and for
that reason it was not considered valuable for
conservation purposes. However, recent stud-
ies have shown that the Caatinga is consid-
erably richer in species than previously
thought, with 510 genera and 5344 species
of vascular plants, of which 18 genera and
318 species are endemic (Giulietti et al.,
2002; Prado, 2003). Giulietti et al. (2002)
ranked Euphorbiaceae s. . as the third largest
family in Caatinga vegetation, with 73 spe-
cies, after Fabaceae with 320 species (de
Queiroz, 2009) and Convolvulaceae with 103
species.
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Croton L. is the second largest genus of the
Euphorbiaceae, with about 1250 species of
herbs, subshrubs, shrubs, and trees (Govaerts
et al., 2000). Species in this genus can be
easily recognized in the field by their stellate
or lepidote indumentum (Webster et al.,
1996), older leaves that often turn orange
when senescent, glands commonly present at
the base of the leaves, and raceme-like
inflorescences of small unisexual flowers.
The staminate flowers usually have numerous
stamens and are distal on the inflorescence,
and the pistillate flowers generally lack petals
and are proximal on the inflorescence. Spe-
cies of Croton are common elements of
secondary vegetation in many tropical and
subtropical regions, and they are especially
important floristic elements of dry and semi-
arid regions like the Caatinga. Brazil is the
country with the greatest diversity of Croton,
with more than 300 species (Caruzo et al.,
2008), followed by Madagascar and the
Caribbean region each with ca. 150 species
(Berry et al.,, 2005). Croton is the richest
genus of the Caatinga ecoregion, with 68
species (Carneiro-Torres, 2009), followed by
Mimosa with 61 species (Giulietti et al.,
2002).

During the taxonomic revision of Croton in
the Caatinga (Carneiro-Torres, 2009), three
previously undescribed species were found.
Based on morphological characters and pre-
liminary DNA sequence data, we consider
two of them, C. arenosus and C. harleyi, to
belong to Croton section Geiseleria
(Klotzsch) Baill. Based exclusively on mor-
phological characters, we place the third
species, C. glandulosobracteatus, in Croton
section Barhamia (Klotzsch) Baill.

Materials and methods

This work is based on the analysis of
populations of many species of Croton in the
field by the first author throughout the Caa-
tinga region and on the analysis of specimens
from the following herbaria: ALCB, BR,
CEPEC, EAC, ESA, F, G, HUEFS, HUESB,
HRB, IPA, K, LE, M, MBM, MO, MOSS, NY,
P, RB, SP, SPF, UFP, W, and WIS.

The descriptions of the new species were
complemented by examination of the leaf
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indumentum using Scanning Electron Micro-
scopy (SEM). The following specimens,
deposited at HUEFS, were examined by
SEM: E.B. Miranda et al. 613 (C. arenosus),
E.B. Souza et al. 1035 (C. glandulosobrac-
teatus), and A. Fernandes et al. s.n., HUEFS
106352 (C. harleyi). Samples of leaf frag-
ments were photographed on a SEM LEO
1430VP at the Universidade Estadual de
Feira de Santana. The terminology used to
describe the trichomes follows Webster et al.
(1996).

The species distribution map was created in
Arcview GIS 3.2 (ESRI 1999) using the
Caatinga Domain map of Velloso et al.
(2002) as the base map. The geographic
coordinates of localities were obtained from
the specimen labels, or lacking that informa-
tion, from the municipalities in the database
of the Instituto Brasileiro de Geografia e
Estatistica-IBGE (http://www.ibge.org.br).

New species

Croton arenosus Carn.-Torres & Cordeiro,
sp. nov. TYPE: Brazil. Bahia: Municipio
de Canudos, Reserva Bioldgica Esquen-
tada, 9°56'58"S 38°58'48"W, 440 m alt., 18
Feb 2004 (1), E. B. Miranda, R. M. Harley,
F H. Silva & B. M. Silva 613 (holotype:
HUEFS), (Figs. 1B-D, 2A-J, 5A-D, 6).

Crotoni triangulari Miill. Arg. affinis sed foliis
ellipticis-ovatis, ad margines eglandulosis, sepalis
femineis inaequalilus, ovariis lepidotis, stylis bifidis
differt.

Monoecious shrub to subshrub, erect, 0.7—
1.5 m tall, branches silvery-green, with
fasciculate and stellate-lepidote trichomes
with a porrect central radius, latex clear.
Leaves alternate, simple, membranaceous to
papyraceous, penninerved, blade elliptic to
ovate, 0.9-2.5x0.8-2.0 cm, apex acute, base
rounded, symmetric, with 2 sessile, circular
glands at the base of the blade on the lower
surface, margin crenate to serrulate, adaxial
surface scabrous, with fasciculate trichomes,
abaxial surface tomentose, cinereous, tri-
chomes stellate-lepidote with a porrect central
radius; petiole 2-5 mm long, scabrous;
stipules entire, lanceolate, 1-1.5 mm long,
deciduous. Inflorescences terminal, bisexual,
2-4.5 cm long, scabrous, trichomes stellate-
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Fic. 1. A. Sandstone massif of the Municipio de Canudos, Bahia, the habitat of Crofon arenosus. B-D. Croton
arenosus. B. Habit. C. Staminate flower. D. Pistillate flower. E-F. Croton glandulosobracteatus. E. Habit. F.
Staminate flower. G. Croton harleyi, staminate flower. Photographs by D.S. Carneiro-Torres (A-D), A. A Conceigao
(E-F), and J. C. Sobrinho (G).

lepidote, staminate flowers distal and contin-
uous with the proximal pistillate flowers;
bracts linear, margin entire, 0.5-1 mm long.
Staminate flowers yellowish-green, 3—5 mm
long, sparsely spaced along the rachis; ped-
icel 1.5-2.5 mm long; sepals 5, ovate to
ovate-lanceolate, 1.5-2.5x1-2 mm, adaxial

surface glabrous, abaxial surface scabrous;
petals 5, lanceolate, 2—-3 x 1-1.5 mm; stamens
11-12; receptacle pilose. Pistillate flowers
silvery yellow, sparsely spaced along the base
of the rachis; pedicel 1-1.5 mm long; sepals
5, unequal, valvate, connate at the base,
oblong to lanceolate, 3—4.5x%1-2.5 mm, mar-
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FiG. 2. Croton arenosus. A. Habit. B. Leaf. C. Leaf indumentum of the adaxial surface. D. Leaf indumentum of
the abaxial surface. E. Pistillate flower. F. Pistillate flowers with two sepals removed. G. Staminate flower. H. Stamen.
L. Fruit. J. Fruit indumentum. (From the holotype.)
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gin entire, adaxial surface pilose, abaxial
surface stellate to stellate-lepidote; nectary
disk 5-lobed, glabrous, petals absent, ovary
globose, 2-3.5 mm diam., stellate-lepidote;
styles 3, deeply bifid, pilose at the base and
part way up the branches. Capsules 5—6x5—
6 mm, ferruginous, incanous to tomentose;
seeds ellipsoidal, 4-5%3—4 mm, smooth,
carunculate.

Distribution and Ecology.—The species is
restricted to the sandy Caatingas of Canudos,
within the Biological Station of Canudos, in
the northeastern corner of Bahia State, at
altitudes of 400 to 450 m (Figs. 1A, 06).

Etymology—The epithet refers to the sand-
stone outcrops of the Canudos area of Bahia
where the species is endemic.

Phenology—Flowering and fruiting from
December to June.

Common name.—Caatinga-de-cheiro.

Conservation status.—The species is Crit-
ically Endangered CR (B2 ab (ii)) according
to IUCN criteria (IUCN, 2001). It is only
known from one locality with an area of
occurrence estimated to be less than
100 km”.

Additional specimens examined. BRAZIL. Bahia:
Municipio Canudos, Reserva Biologica Esquentada, 18
Feb 2004 (i, fr), Miranda et al. 615 (HUEFS); 18 Jan
2006 (fl), Sossegolo et al. 198 (ALCB); 19 Sep 2006 (fl),
Carneiro-Torres et al. 779 (HUEFS); 30 Jun 2007 (1),
Carneiro-Torres et al. 993 (HUEFS, SP); 23 Mar 2007,
(fr), Dorea & Oliveira 25 (HUEFS).

Croton arenosus is morphologically most
similar to C. triangularis Mill. Arg., a
species in Croton sect. Geiseleria (Klotzsch)
Baill. that also occurs in Bahia, but in the
southwestern part of the state (Caetité, Iga-
pord, Licinio de Almeida, and Monte Santo).
rather than in the northeast where C. arenosus
occurs. The two species are similar in their
overall aspect, and they share several charac-
ters such as leaves with two glands at the
base, scabrous abaxial leaf surfaces, entire
stipules, inflorescences with linear bracts,
staminate flowers with 10—12 stamens, and
pistillate flowers with entire, eglandular
sepals. Croton arenosus differs from C.
triangularis in having elliptic to ovate leaves,
eglandular leaf margins, unequal sepals in the
pistillate flowers, stellate-lepidote ovaries, and
bifid styles (vs. triangular-ovate leaves, leaf
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margins with stipitate glands, equal sepals in
the pistillate flowers, tomentose ovaries, and
multifid styles in C. triangularis).

Croton glandulosobracteatus Carn.-Torres
& Cordeiro, sp. nov. Type: Brazil. Bahia:
Municipio de Mucugé, Serra do Gobira,
Parque Nacional da Chapada Diamantina,
13°5'S 41°22'W, 16 Sep 2006 (l, fr), 4. A4.
Concei¢cdo, D. Cardoso & E. R. Souza
1877 (holotype: HUEFS; isotypes:
HUESB SP), (Figs. 1E-F, 3A-1, 5E-H, 6).

Croton luetzelburgii Pax & K. Hoffm. affinis sed
glandulis stipularum breviter stipitatis, petiolis eglandu-
losis, glandulis ad margines limbi sessilibus, staminibus
11-13, floribus femineis sessilibus vel subsessilibus
differt.

Monoecious shrub or subshrub, erect, 0.5—
1.5 m tall, foliage yellowish-green, trichomes
stipitate, appressed stellate with a porrect
central radius, latex clear. Leaves simple,
alternate, appearing opposite at the branch
tips, papyraceous to chartaceous, penni-
nerved, blade elliptic to orbicular, 1.8-3x
1.6-3 cm, apex acute to obtuse, base truncate
to rounded, symmetric, margin sparsely glan-
dular-denticulate, both surfaces tomentose to
velutinous, yellowish-green to cinereous,
glands absent at the base of the blades,
petiole 3.5-7 mm long, tomentose; stipules
fimbriate, glandular, lanceolate, 2—3 mm
long, persistent. Inflorescences terminal,
bisexual, 1.2-4 cm long, tomentose, stellate,
staminate and pistillate flowers distributed
continuously along the rachis; bracts linear,
margin fimbriate-glandular, 2-3 mm long.
Staminate flowers yellowish-white, 6.5—
9 mm long, congested; pedicels 3—4 mm
long; sepals 5, ovate-lanceolate, 2.3—4.3 x2—
3 mm, adaxial surface glabrous, abaxial sur-
face stellate-pubescent; petals 5, spathulate to
obdeltoid, 4-5x3—4 mm, stamens 11-13,
receptacle pilose. Pistillate flowers yellowish,
6-8 mm long, congested, sessile to subses-
sile; sepals 5, free, equal, valvate, lanceolate,
4-4.5x2.5-3 mm, margin glandular, both
surfaces stellate, nectary disk 5-lobed, gla-
brous; petals absent, ovary globose, 3—4 mm
diam., tomentose; styles 3, united at the
base, 2-fid, pubescent on the connate por-
tion, with appressed stellate trichomes with a
porrect central radius. Capsules yellow-green,
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Fic. 3. Croton harleyi. A. Habit. B. Lamina. C. Leaf base with two glands. D. Leaf indumentum of the adaxial
surface. F. Detail of leaf trichome. G. Pistillate flower. H. Pistillate flower with two sepals removed. I. Gynoecium. J.
Adaxial surface of sepal and L. Stamen. M. Staminate flower. (From the holotype.)
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3—6x3-5.5 mm, tomentose; seeds ellipsoid,
4-4.5%2-3 mm, smooth, carunculate.
Distribution and Ecology—This species is
restricted to the campos rupestres of the
Cadeia do Espinhaco from the Municipio de
Santana do Riacho in central Minas Gerais
state to the Municipio de Palmeiras in Bahia
state, at elevations between 970 and 1850 m

(Fig. 6).

Etymology—The specific epithet refers to
the species’ glandular bracts.

Phenology—Flowering and fruiting through-
out the year.

Conservation status.—This species is not
threatened according to the criteria of the
IUCN (2001). It occurs in many localities and
conservation areas.

Additional specimens examined. BRAZIL. Bahia:
Municipio de Abaira, Campo Cigano, 28 Jan 1992 (fl),
Stannard et al. H50839 (CEPEC, HUEFS, K, SP, SPF);
Serra do Bicota, 22 Apr 2003 (fl), Miranda et al. 554
(HUEFS, SP). Municipio Caetité, 15 Mar 1995 (f, fr),
Punt 2002 (MBM). Municipio Lengdis, middle and
upper slopes of Pai Inacio ca. 15 km NW of Lengois,
24 May 1980 (fl), Harley 22485 (SPF, CEPEC); (fl)
Harley 22551 (SPF, CEPEC); Morro da Mae Inécia, 18
Aug 1996, fl., Grillo & Concei¢do 32 (SPF). Municipio
Mucuggé, 4 Feb 1974 (fr), Harley 15958 (CEPEC, RB);
road Mucugé-Andaira, 3—5 km N from Mucugé, 9 Nov
1988 (fl, fr), Sano et al. CFCRI4386 (SPF, K, SP,
CEPEC); Pico do Gobira, 4 Aug 2004 (i, fr), Borba et
al. 1828 (HUEFS), 20 Jan 2005 (fl), Souza et al. 1035
(HUEFS), 18 Nov 2005 (f1), Carneiro-Torres et al. 601
(HUEFS). Municipio Palmeiras, 12 Jun 1981 (I, fr),
Mori et al. 14379 (CEPEC); 19 Feb 1994 (fl), Harley et
al. CFCR14284 (SPF); Morro do Pai Inacio, 2 Feb 2000
(f1), Conceicao 775 (SPF), 27 May 2002 (fl), Lima et al.
160 (SPF, MO). Municipio Piata, road between the district
Mato Grosso and the base of the Morro do Itabira, 26 Jun
2003 (fl), Sano et al. CFCRI14680 (SPF); Morro Trés
Morros, 19 Jan 2006 (fl), Conceicao et al. 1632 (HUEFS,
SP); (fl, fr), Conceigdo et al. 1634 (HUEFS, SP). Municipio
Rio de Contas, Pico das Almas, 19 Feb 1987 (fl), Harley et
al. 24507 (K, SP, SPF). Municipio Rio do Pires, Garimpo
das Almas, 24 Jul 1993 (fl), Ganev 1962 (HUEFS). Minas
Gerais: Municipio Santana do Riacho, side road of High-
way Belo Horizonte-Conceigdo do Mato Dentro (MG 010),
trail access to the Cachoeira do Gavido, 22 Jun 2000 (fl, fr),
Fiaschi & Costa 347 (SPF).

Based on morphological characters such as
the nonviscous, stellate indumentum; eglandu-
lar leaf bases; glandular bracts, stipules, and
pistillate sepals; short terminal inflorescences;
and sessile to subsessile pistillate flowers,
Croton glandulosobracteatus fits well in Cro-
ton sect. Barhamia (Klotzsch) Baill., following
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the circumscription of Webster (1993). This
new species appears to be morphologically
most similar to Croton luetzelburgii Pax & K.
Hoftm., from which it differs in having stipules
with short stipitate glands on the margins,
eglandular petioles, leaf margins with sessile
glands, 11-13 stamens, and sessile or subses-
sile pistillate flowers (vs. stipules with long
stipitate glands, petiole with sparse stipitate
glands, leaf margins with stipitate glands, 12—
25 stamens, and pistillate flowers with pedicels
4-5 mm long in C. luetzelburgii).

In an earlier revision of Crofon of the
Cadeia do Espinhago in the State of Minas
Gerais (Lima & Pirani, 2003), Croton glan-
dulosobracteatus was treated as Croton aff.
desertorum Mill. Arg.

Croton harleyi Carn.-Torres & Cordeiro, sp.
nov. Type: Brazil. Bahia: Municipio de Rio
de Contas, Serra do Rio de Contas, 13°49'16"
S 41°35’50"W, 5 Dec 2004 (fl), R.M. Harley,
AM. Giulietti, E.A. Correia & M.S. Ribeiro
55288 (holotype: HUEFS; isotypes: SP,
HUESB). (Figs. 1G, 4A-M, 51-1, 6)

Crotoni eremophilo Mill. Arg. affinis, sed foliis ad
margines eglandulosis, pari glandium ad baseum subtus
praeditis, stipulis glandulis destitutis, sepalis femineis
inaequalibus, eglandulosis, stylis bifidis differt.

Monoecious erect shrub, 1-2 m tall,
branches greenish-ferruginous, trichomes
appressed stellate and fasciculate, latex trans-
lucent. Leaves alternate, simple, membrana-
ceous, penninerved, blade elliptic, 2—4.8x0.9—
2 cm, apex acute, base cuneate, symmetric,
margin serrulate, marginal glands absent, adax-
ial surface greenish-ferruginous, scabrous,
abaxial surface strigose, with two types of
trichomes (globose, glandular, and sessile; or
stipitate and appressed stellate), glands at the
base of leaf blades 2, shortly stipitate, rounded;
petiole 4-8 mm long, pubescent; stipules entire,
linear, 2-3 mm long, deciduous. Inflorescences
terminal, bisexual, 1-2 cm long, stellate,
staminate flowers distal and continuous with
proximal pistillate flowers; bracts linear, margin
entire, 3—4 mm long. Staminate flowers yellow-
green, 5-6 mm long, congested, one or two
staminate flowers per node; pedicel 3—4 mm
long; sepals 5, ovate to ovate-lanceolate, 2—3
1.5-2.5 mm, adaxial surface glabrous, abaxial
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Fic. 4. Croton glandulosobracteatus. A. Habit. B. Stipule. C. Marginal leaf gland. D. Stipitate stellate trichome.
E. Bract. F. Staminate flower. G. Pistillate flower. H. Pistillate flower with two sepals removed. I. Seed. (From the
holotype.)
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Scanning electron micrographs of leaf trichomes. A-D. Croton arenosus (from the holotype). A. Leaf
indumentum of the adaxial surface. B. Fasciculate trichome on the adaxial leaf surface. C. Leaf indumentum of the
abaxial surface. D. Stellate-lepidote trichome of the abaxial leaf surface. E-H. Croton glandulosobracteatus (Souza
1035, HUEFS). E. Leaf indumentum of the adaxial surface. F. Porrect, stipitate, appressed stellate trichome of the
adaxial leaf surface. G. Marginal leaf gland. H. Porrect, stipitate, appressed stellate trichome on the style. I-J. Croton
harleyi (Fernandes 106352, HUEFS). 1. Leaf abaxial surface. J. Larger stipitate, appressed-stellate trichomes with
porrect central radius, together with much smaller, globose, sessile, glandular trichomes on the abaxial leaf surface.

Fic. 5.
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Fic. 6. Map of northeastern Brazil with Caatinga
indicated by shading. Geographic distributions of C.
arenosus (square), C. glandulosobracteatus (triangles),
and C. harleyi (circles).

surface stellate; petals 5, elliptic, 3—4x1.8—
2.5 mm; stamens 11; receptacle pilose. Pistillate
flowers green-ferruginous, 6—7 mm long, con-
gested, sessile; sepals 5, free, unequal, valvate,
ovate to narrowly elliptic, 3.5-6%2.5-3 mm,
margin entire, tips becoming somewhat revo-
lute, adaxial surface glabrous, abaxial surface
stellate, nectary disk 5-lobed, glabrous; petals
reduced to glandular filaments; ovary globose,
2-3x2-3 mm, stellate; styles 3, united at the
base, bifid, pubescent on the lower portion.
Capsules green-ferruginous, 5—6x5-6 mm,
stellate; seeds ellipsoid, 4-5 X 3—4 mm, smooth,
carunculate.

Distribution and habitat—This species is
endemic to the Caatinga of the states of Piaui,
Rio Grande do Norte, Pernambuco, and
Bahia, where it grows on sandy soils of
sandstone outcrops at elevations of 640 to
930 m (Fig. 6).

Etymology—The epithet honors Raymond
Mervin Harley, an extraordinary botanist
who, with his numerous collections from the
Chapada Diamantina, has contributed greatly
to our knowledge of Croton and other
Euphorbiaceae.

Phenology—Flowering and fruiting from
December to April.
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Conservation status.—This species is not
threatened according to the criteria of the
IUCN (IUCN, 2001). It occurs in numerous
localities and conservation areas.

Additional specimens examined. BRAZIL. Bahia:
Municipio Mortugaba, 16 Mar 1994 (fr), Souza et al. 5527
(ESA). Municipio Palmeiras, trail to Serra Preta, 28 Feb
2003 (fr), Melo et al. 3602 (HUEFS). Municipio Rio de
Contas, Serra do Rio de Contas, 16 Jan 1974 (1, fr), Harley
et al. 15125 (RB, CEPEC); 5 Dec 2004 (fl), Harley et al.
55289 (HUEFS). Pernambuco: Municipio Petrolina, 1976
(fl), Angélica IPA46904 (IPA). Piaui: Municipio Caracol,
Serra das Confusdes, 8 Dec 1980 (fl), Fernandes & Del’
Arco s/n° (HUEFS106352, EAC9099), 22 Jun 2007 (fl),
Carneiro-Torres et al. 923 (HUEFS). Municipio Sdo
Raimundo Nonato, Serra da Capivara, 31 Jan 1984 (fr),
Emperaire 2263 (RB), 31 Jan 1984 (fl), Emperaire 2292
(RB). Rio Grande do Norte: Municipio Sdo Vicente, 1
Mar 1980 (fl), Oliveira et al. 135 (MOSS).

Based on morphological characters such as
unequal sepals in the pistillate flowers, stipitate
glands at the base of the leaves, dentate leaf
margins, and bifid styles, this species should
belong to Crofon section Geiseleria. In habit
and general leaf size, shape, and pubescence,
Croton harleyi is morphologically similar to C.
eremophilus Muell. Arg., but differs from it in
having a pair of glands at the base of leaves,
eglandular leaf margins and stipules, unequal
and eglandular pistillate sepals, and bifid styles
(vs. glandular leaf margins, eglandular leaf
bases, stipules with marginal glands, pistillate
sepals equal and with marginal glands, and
styles tetrafid in C. eremophilus).
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