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A TAXONOMIC REVISION OF THE GENUS CEIBA MILL. (BOMBACACEAE)

by
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Resumen

GiBBS, P. & J. SEMIR (2003). Revisién taxonomica del género Ceiba Mill. (Bombacaceae).
Anales Jard. Bot. Madrid 60(2): 259-300 (en inglés).

En esta revisién taxondmica de Ceiba, que incluye el género Chorisia, se reconocen 17 es-
pecies, siete de las cuales se agrupan en el complejo C. insignis. Se describe una nueva especie,
C. lupuna P E. Gibbs & Semir, del Pert, que pertenece al complejo de C. insignis, asi como una
nueva subespecie, C. aesculifolia subsp. parvifolia (Rose) P.E. Gibbs & Semir. Se incluyen
mapas de distribucion de 16 especies (aunque en el caso de C. pentandra solo se representa su
distribucién americana) y se dibujan detalles diagndsticos de seis especies.

Palabras clave: Bombaceae, Chorisia, Ceiba, Sudamérica.

Abstract

GiBBS, P. & J. SEMIR (2003). A taxonomic revision of the genus Ceiba Mill. (Bombacaceae).
Anales Jard. Bot. Madrid 60(2): 259-300.

In this taxonomic revision of Ceiba Mill. (in which we include Chorisia Kunth) we recognize
17 species, seven of which we group in the C. insignis species aggregate. One new species is
described, C. lupuna P.E. Gibbs & Semir from Peru, which is referred to the C. insignis agg.,
and one new subspecies, C. aesculifolia subsp. parvifolia (Rose) P.E. Gibbs & Semir is recog-
nized. Distribution maps are provided for 16 species (that for C. pentandra is restricted to the
New World), and six species are illustrated.

Key words: Bombaceae, Chorisia, Ceiba, South America.

INTRODUCTION

This revision of the genus Ceiba represents
the tardy completion of taxonomic studies we
initiated with the genus Chorisia in the early
1980s. At that time our main research interest
was in the breeding system of Chorisia spe-
ciosa and related species, and our taxonomic
enquiry began because of doubts we had con-
cerning the identity of pale yellow flowered
trees listed as “Chorisia insignis HBK” in cul-
tivation at the horticultural section of the Ex-

perimental Station of the Instituto Agrondmi-
co (Fazenda Santa Eliza), Campinas (Sao
Paulo). We did not solve this particular prob-
lem until much later but sporadic taxonomic
studies with herbarium material and species
represented in the splendid collection of trees
of known provenance at the Fazenda Santa
Eliza led to a gradual understanding of this
group, and our conviction that the genus Cho-
risia should be merged with Ceiba (cf. GIBBS
& al., 1988). However, our taxonomic re-
search with Ceiba went into abeyance for a
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number of years whilst the first author was in-
volved with studies on the reproductive biolo-
gy of species of the Brazilian cerrado and Ar-
gentine Chaco vegetation, and second author
undertook a doctoral thesis on the genus Ly-
chnophora Mart. (Asteraceae).

Fortunately, over the intervening years,
with one notable exception, few other people
have taken an interest in the taxonomy of
species of Ceiba or Chorisia, despite the great
beauty of the flowers of these trees, and some
confusion concerning their identity. The ex-
ception was a paper by RAVENNA (1998). The
principle objective of RAVENNA (1998) was to
accept Gibbs, Semir and da Cruz’s view that
Chorisia should be merged with Ceiba, and
then to effect all possible recombinations of
Chorisa species under Ceiba. No attempt was
made to study type material of the species of
Chorisia to be recombined, and unsurprising-
ly, of the seven new combinations effected in
this paper, two were superfluous. In addition,
two new species were proposed by Ravenna
(both rejected in the present revision), togeth-
er with an unworkable key which purported to
identify five of the 10 species considered in
his study. Why the key was restricted to just
these five taxa was not explained. The paper
was produced in the author’s own xeroxed
series ‘Onira Botanical Leaflets’ rather than
published in a peer-reviewed journal, and so
is difficult to access, but since care was taken
to ensure that copies were sent to some major
botanical institutions, e.g. Royal Botanic
Gardens, Kew, effective publication was
achieved.

RAVENNA (1988) claimed that GIBBS & AL.
(1988) “believed that Ch. crispiflora HBK,
Ch. speciosa St. Hil., Juss. & Camb., Ch. ven-
tricosa Nees & Mart., Ch. integrifolia Ulbr.
and Ch. incana Rob. are referable to Ch. in-
signis. The writer’s own experience with liv-
ing material of these and other species in their
native habit, cannot allow him to accept Gibbs
& al. opinion”. This implies we treated all of
these taxa as synonyms of Chorisia insignis,
which in this paper we recombined as Ceiba
insignis. In fact we commented that these
species “form a polymorphic complex or ag-
gregate species... Our detailed studies are not

yet complete but it appears that all other
species of Chorisia... are referable to it” [i.e.
to such a species aggregate]. Mindful of the
adage “fools rush in where angels fear to
tread”, we concluded: “Whether any of these
taxa can be maintained at a specific or subspe-
cific level must await the outcome of our
analysis of the Ceiba insignis complex.” In
the event, we recognize here the Ceiba insig-
nis aggregate with seven component species,
including a new species C. lupuna, and we
treat Ch. integrifolia as a synonym of C. in-
signis s.s., and Ch. incana as a synonym of
C. ventricosa.

GiBBS & al. (1988) provided a taxonomic
history of the genera Ceiba and Chorisia, and
a discussion of their alleged differential char-
acters, particularly the nature of the stamen
tube, which led us to believe that Chorisia
should not be separated from Ceiba. To pro-
vide an introduction to this revision, we here
include a summary of the views put forward
in that earlier publication.

Although used by PLUMIER (1703: 42),
MILLER (1754) provided the first valid publi-
cation of the generic name Ceiba, but this was
overlooked until DRUCE (1913). As clarified
by NICOLSON (1979), the type species of this
genus is Ceiba pentandra (L.) Gaertn. (1791),
first published as Bombax pentandrum L.
(1753). The generic names Bombax, and sub-
sequently Chorisia, prevailed for this group
until Ceiba was re-established by SCHUMANN
(1886, 1890). Thus, KunTH (1822), working
with the Humboldt and Bonpland collections,
recognised two ‘sections’ in Bombax: “fila-
mente quinque” for his Bombax aesculifolia,
and “filamenta creberrima (Ceiba)” for two
other species with multiple stamens. Kunth
(1822) also described the genus Chorisia for
two species, Ch. insignis and Ch. crispiflora,
with complete fusion of the functional stami-
nal filaments to give a tube around the style,
but he recognized that this was a complex
structure: “... tubus staminens duplex; interior
tenuis, elongatus, teres, apice antherifer; ex-
terior brevis, interior adnatus, apice deci-
molobus, lobis patentibus, sterilibus. Anther-
ae 10, sumo tubo externae adnatae...”.
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DE CANDOLLE (1824) retained Bombax for
seven species with multiple stamens, and
Chorisia for Kunth’s two species, but he de-
scribed the genus Eriodendron (with Ceiba
Plum. as a synonym) for species with five free
staminal filaments united at their base into a
tube, to which he referred Bombax aesculi-
folium, Bombax erianthos (as E. leiantherum)
and Bombax pentandrum (as E. anfractuo-
sum). To these latter genera, NEES & MARTIUS
(1823) added Chorisia ventricosa, MARTIUS
& ZUCCARINI (1826) Eriodendron samauma,
and SAINT HILAIRE (1828) described Chorisia
speciosa, Eriodendron pubiflora and E. jas-
minodora.

Additional generic names were subse-
quently proposed by diverse authors but none
received widespread acceptance, and the
modern view of Ceiba and related genera was
cast by SCHUMANN in his treatment of the
group for Martius’s Flora brasiliensis (1886)
and subsequently his monograph in Engler
and Prantl’s Pflanzenfamilien (1890). In the
tribe Adansoniae Benth., Schumann recog-
nized four genera: Adansonia, Bombax, Cho-
risia and Ceiba. The broadly based Bombax
recognized here was subsequently split by
various authors, most notably by ROBYNS
(1963). ScHUMANN (1890) recognized Ceiba
with three sections: sect. Campylanthera
with four species from tropical America in-
cluding C. samauma and C. pentandra, sect.
Eriodendron, with one very different species,
C. rivieri (now at Spirothera), and sect.
Erione, again with a disparate group of
taxa including C. rosea from C America, and
C. pubiflora and C. jasminodora from Brazil.
Except for recognition of the genus Spirothe-
ca by ULBRICH (1914), which involved the
transfer of Ceiba rivieiri to this new genus,
Schumann’s view of the genera Ceiba and
Chorisia has remained essentially intact until
the proposal to unite these genera by GIBBS &
al. (1988).

Our reasons for this proposal are discussed
in detail in the paper cited above. Essentially
they are based on the fact that the diagnostic
character between Chorisia vs. Ceiba, viz.
that species of the former have a lower stami-

nal tube with a corona-like structure of stami-
nal appendages, and with the upper staminal
filaments fused to form a tube, whilst species
of Ceiba, lack such appendages and divide to
give 5 filaments, in fact breaks down with in-
termediate conditions. Strictly applied, the
distinction between Chorisia and Ceiba leads
to such species as Chorisia speciosa and the
closely related (and interfertile) Ceiba pubi-
flora, and similarly, Chorisia glaziovii and
the closely related Ceiba erianthos, being
placed in separate genera, as DAWSON (1944)
and SANTOS (1964) noted. We have also pro-
duced fertile hybrids between Ceiba erian-
thos x Chorisia speciosa and C. erianthos X
Chorisia chodatii. Again as discussed by
GiBBS & al. (1988), pollen morphology di-
vides these taxa not according to Chorisia vs.
Ceiba, but a large group of both these genera,
with essentially peritreme grains, are distinct
from some four or so species with distinctly
oblate grains. We used this striking pollen dif-
ference to recognize two sections with the
united genus Ceiba.

The taxonomy of Ceiba presents some spe-
cial problems. Most species flower in the leaf-
less condition so that many specimens are ei-
ther of flowers or leaves. Many Ceibas are
large forest trees with flowers of difficult ac-
cess, so that often specimens have been pre-
pared from old fallen flowers collected on the
forest floor. Moreover, since many species
have crepuscular or nocturnal anthesis, so that
flowers collected after midday the following
day are already entering senescence. Add to
which most species have fleshy flowers with
delicate colour variations which, if not dried
carefully, e.g. using aluminum corrugates and
heated presses, lose their colour and partially
their form. These comments are not made to
excuse poor taxonomy, but rather to plead for
careful future collecting with this group, and
to stress the value of colour photos, and per-
haps to justify the rather broad approach we
have taken with several species, e.g. C. aes-
culifolia, and C. pentandra. It will be surpris-
ing if our treatment will represent the last
word on these taxa.
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MATERIALS AND METHODS

This revision is based on herbarium speci-
mens from the following herbaria: BAB,
BAF, BHCB, BRAD, CAS, CEN, CEPEC,
COL, CPAP, DS, E, EAC, ESA, F, FHO, G,
GUA, HUEFS, HXBH, INPA, IPA, K, LIL,
LL, MBM, MO, NY, OXFP,R,RB, S, SIRP,
SP, SPF, TEX, U, UEC, US, WIS, although
we have not necessarily seen all material in
any particular herbarium. Where possible we
have also studied species either in the field
(C. glaziovii, C. jasminodora, C. pubiflora,
C. speciosa), or in arboreta (C. erianthos,
C. samauma).

MORPHOLOGY

Growth habit

All ceibas are trees, commonly 5-20 m but
in some species with imposing height, e.g.
Ceiba pentandra, at 30-50 m, is a canopy
emergent of the varzea forest in Amazonian
Brazil and riverine forest in W Africa. This
species may also present well developed but-
tresses. At the other extreme, C. jasminodora
is often encountered as a treelet of 1.5-2 m in
upland, rocky campo rupestre habitats in Mi-
nas Gerais. Most ceibas present aculeate
spines on trunk and branches, and in some
species (particularly C. chodatii, C. pubiflora,
C. speciosa of the C. insignis agg.) the trunk
may be markedly ventricose (hence the com-
mon names barriguda, palo borracho) but in-
dividuals of the same species may vary with
respect to spines and trunk form.

Leaves

All species have digitate leaves, commonly
5-7 foliolate, usually with a long, slender
petiole and diminuitive petiolules, commonly
more or less lanceolate, chartaceous to coria-
ceous, with margin entire or dentate. Serra-
tion of the margin may be variable within
species, but is consistent in e.g. the aptly
named C. aesculifolia, and consistently ab-
sent in e.g. C. erianthos, C. jasminodora,
C. samauma and C. schottii. Again, C. jas-

minodora is distinctive in having 3-foliolate
leaves, usually with a distinct mucron. Indu-
mentum, when present, of simple or stellate
hairs, sometimes varying between individuals
of the same species.

Calyx

Usually more or less campanulate, robust
to fleshy, usually glabrous externally (with
few exceptions, particularly some specimens
of C. aesculifolia, and C. soluta) and densely
villous within, opening to give 4-5 irregular
lobes. Dispersed nectaries are distributed on
the inner surface of the calyx.

Corolla

Commonly with 5 rather fleshy, more or
less linear-oblong to spathulate petals which
may be held erect to give a funnelform
(C. chodatii) or more or less campanulate
(C. boliviana) flower, but in most species
with petals spreading, and in some e.g. C. jas-
minodora, C. aesculifolia, markedly reflexed.

Petal colour and markings are important
characters in this genus, although usually lost
with herbarium specimens (for which, in
many cases, the flowers have been collected
after having fallen to the ground), and spar-
ingly commented upon by collectors, making
colour photographs invaluable for under-
standing the species. A common feature is for
the petal limb, whether white, ivory or pink to
magenta in colour, to have distally sparse
dark, usually deep carmine, flecks or stria-
tions, which may merge below, but with the
claw pale yellow. Thus, C. boliviana has
strikingly profuse and anastamosing carmine
striations on a white-pink petal background,
whilst C. pubiflora is very variable in this re-
spect, ranging from delicate pale pink petals
with few flecks, to dense pink-lilac with many
dark striations which may merge below. The
ivory—pale yellow petals of C. chodatii pre-
sent very few flecks. The white petals of
C. glaziovii present variable carmine flecks or
striations, whilst the whitish petals of C. eri-
anthos have a conspicuous central carmine
zone. The petals of our new species C. lupuna
are a uniformly dense red, with the usual yel-
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low claw, whilst those of the morphologically
rather similar C. speciosa and C. crispiflora
have magenta petals with sparse carmine
flecks or striations. In old or badly pressed
specimens, Ceiba flowers of diverse species
appear yellowish brown with dark brown
markings, and the yellow claw becomes
white.

In most species, the petals are shortly
sericeous pubescent externally and mostly
glabrous within, although the distal inner sur-
face may also have hairs, especially towards
the margins. In the species of sect. Campylan-
thera (the C. aesculifolia complex, C. schot-
tii) this external pubescence has a tan colour,
whilst in C. erianthos and C. boliviana the
petals are notably white villous-tomentose
externally.

Androecium

The androecium in Ceiba species provides
important characters. Superficially, in most
species, seemingly five stamens are united by
their filaments to form a lower tube, which
surrounds the pistil, and which then splits to
give five separate filaments and anthers. The
situation is structurally much more complex,
and reflects the amazing diversity of stamen
filament-anther fission and fusion in the Mal-
vales as partially documented in the study by
VAN HEEL (1966).

Based on histological sections and cleared
tissues (clearing the androecium with concen-
trated KOH-fuchsin solution, which provides
translucent tissues with deeply staining veins,
was particularly helpful) our interpretation of
the androecium in Ceiba species is as follows.
Two whorls with (internally) 5 and (external-
ly) 10 filaments are present. In the lower sta-
minal tube which is present in all species,
these are represented by 15 vascular traces in
five groups of three. In species of the C. insig-
nis agg., which possess a distinct “corona-
like” whorl of five bifid, staminal ap-
pendages, each appendage receives a curved
deviation of the outer two vascular traces,
which then rejoin the central traces to ascend
the upper staminal tube, and enter the collar of
“five” seemingly bithecate anthers. These ac-

tually derive from 15 monothecal anthers,
each with the interior thecum reduced to con-
nective tissue. In species which have five free
stamen filaments above the level of the stami-
nal appendages (or the vestiges of these), each
filament presents three fused vascular traces,
and an “anther” with two functional thecae,
again with the central thecum reduced to con-
nective tissue. In C. trischistandra, the triple
nature of the staminal filaments is revealed
as each “filament” finally divides to furnish
three monothecate anthers. In C. soluta such
fission extends to the level of the staminal
“corona” to give 15 staminal filaments, al-
though the actual number seems to be variable
in the few specimens available.

In C. glaziovii the staminal appendages are
not bifid, whilst in C. erianthos they are rep-
resented merely by a hairy swelling, as SAN-
TOS (1964) noted and illustrated. In other
species of sect. Ceiba, the staminal ap-
pendages may form a disc-like structure
(C. jasminodora), or a truncate ledge (C. pen-
tandra). In species of sect. Campylanthera,
the staminal appendages in C. aesculifolia
and C. soluta lack a vascular loop, and are ab-
sent (or represented by an “articulation”) in
C. schottii.

Fruit and seeds

In all species the fruit is a rotund to ellip-
soidal, 5-valvate capsule, with a mostly
smooth exterior, and in which the endocarp
develops into a white cotton-fibered mass
(hence common names “painera”, “pochote’)
which surrounds the many seeds. When the
capsule valves fall away, this cottony kapok
aids in the wind dispersal of the entangled
seeds. Seeds are round to pyriform to reni-
form, usually largish, 5-10 mm, with testa
dark brown to black, with matt to smooth sur-
face.

CYTOLOGY

BAKER & BAKER (1968) reported chromo-
some numbers for diverse genera of the Bom-
bacaceae, including Chorisia speciosa (= Cei-
ba speciosa) with 2n = 72, and 26 counts for
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C. pentandra s.1. of 2n = 72-88, from prove-
nances in Jamaica, Guyana, W Africa and In-
donesia. All counts were with root tip materi-
al, either from acetocarmine squash prepara-
tions, or haematoxylin stained sections. Da
Cruz (GiBBS & al., 1988), using aceto-orcein
squash preparations of anther material, estab-
lished chromosome numbers of n = 43 for
Ceiba insignis, C. erianthos, C. glaziovii,
C. jasminodora, C. pentandra, C. pubiflora
and C. speciosa. Interestingly, da Cruz noted
that root tips of germinating seeds of C. spe-
ciosa gave counts of 2n = 69-87 showing that
aneusomatic divisions may occur, and per-
haps explaining the cytological variation re-
ported by BAKER & BAKER (1968). These con-
sistent counts of n = 43 for Ceiba species,
contrasted with counts of n = 46 for Pachira
aquatica Aubl., n = 44 for Bombax longiflo-
rum (Mart. & Zucc.) K. Schum. and n =46 for
Spirotheca passifloroides Cuatrec.

REPRODUCTIVE BIOLOGY

Most Ceiba species have nocturnal anthe-
sis and C. pentandra (GRIBEL & al., 1999) and
C. erianthos (observations by J. Semir) are
known to be bat-pollinated. This also likely to
be the case in C. glaziovii, C. boliviana, C. in-
signis, C. samauma, C. ventricosa, and
C. trischistandra, but field observations are
lacking. C. erianthos and C. glaziovii have
particularly copious nectar. C. chodatii also
has crepuscular anthesis but with sparse nec-
tar, and is probably pollinated by sphingid
moths (we have seen sphingids visiting flow-
ers of cultivated trees in Rosario, Argentina),
as may be the case with C. jasminodora
and C. schottii. C. speciosa (and probably
C. crispiflora) is pollinated by diurnal butter-
flies which beat their wings against the an-
thers or stigma as they probe between the sta-
minal appendages for nectar. Hummingbirds
are frequent but ineffective visitors to this
species since they do not touch the anthers/
stigma. However, C. pubiflora, with its re-
supinate anthers and somewhat more copious
nectar, seems to be adapted for pollination by
humming birds, which are certainly frequent

visitors to its flowers. It is notable that the
corona-like staminal appendages, when they
occur, serve to restrict access to the nectar.
Thus they are present in all moth, butterfly or
hummingbird pollinated species, but absent
or reduced in most, but not all, bat or poten-
tially bat-pollinated species.

The Bombacaceae present a cluster of taxa
[see GiBBS & BIaNCHI (1999) for review] with
late-acting self-incompatibility (LSI) sensu
SEAVEY & BAWA (1986). In this system, self-
ed flowers uniformly fail to form fruits al-
though self pollen tubes grow to the ovary and
penetrate ovules. In the genus Ceiba, LSI
has been studied in the species C. chodatii
and C. speciosa (GiBBS & BIANCHI, 1993) and
C. pentandra (GRIBEL & al., 1999).

HABITAT

Most species of Ceiba are restricted to sea-
sonally dry woodlands, including C. erian-
thos, which occurs in the coastal restinga of
SE Brazil, but almost always associated with
rocky outcrops, as is C. jasminodora in the
“campos rupestres” of Minas Gerais. C. pubi-
flora seems to have a marked but not exclu-
sive preference for calcareous soils in its dis-
tribution from Mato Grosso Sul to the caatin-
gas of northern Minas Gerais and Bahia.
However, some species, such as C. samauma
and C. speciosa, seem to be able to occupy
both dry seasonal forest and humid river val-
leys, whilst C. pentandra shows even greater
tolerance, occurring in seasonally flooded
lowland forest in Amazonia, but also in mesic
habitats in Central America. This same toler-
ance seems to apply to C. pentandra in West
Africa, where BAKER (1965) reported it to be
rare in evergreen rain forest but very common
in moist, semideciduous forests, and com-
mented: “it is a common constituent of the
gallery forests which line the river banks as
these lead out from the true forest into the sa-
vanna woodlands and the true savannas”. As
far as we are aware, only C. lupuna occurs
exlusively in humid forest.
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TAaxoNOMY

Ceiba Mill., Gard. Dict. Abr. ed. 4 (1754)

Chorisia Kunth in Humb., Bonpl. & Kunth,
Nov. Gen. Sp. 5: 295 (1822)

Eriodendron DC., Prodr. 1: 479 (1824)

Xylon Kuntze, Revis. Gen. P1. 1: 74 (1891)

Xylum T. Post & Kuntze, Lex. Gen. Phan.,
Prosp. 598 (1903)

Type: Ceiba pentandra (L.) Gaertn. (lecto-
type, designated by NICOLSON, 1979).

Trees, in some species of considerable size,
and sometimes with a ventricose trunk, both
trunk and branches often with stout aculeate
spines. Leaves alternate, compound-digitate,
with a longish petiole, with 3-5(8) leaflets;
leaflets elliptic, lanceolate, or oblanceolate,
serrate or entire, usually attenuate, acute to
acuminate, rarely obtuse; both surfaces usual-
ly glabrous, occasionally sparsely simple or
stellate hairy. Inflorescences in few-flowered
fascicles or flowers solitary, with very ca-
ducous bracts and bracteoles. Flowers 18-
145 mm, with 5 usually spreading or some-
times funnelform or campanulate petals.
Pedicels usually stout. Calyx thick-fleshy,
campanulate, opening irregularly to give 3-5
lobes, externally usually glabrous, internally
densely villous-pubescent, with dispersed
nectaries over the internal surface. Petals con-
nate to the staminal tube at the base, usually
oblong-spathulate, with entire or undulate
margin, usually mostly glabrous internally,
sparsely to densely whitish to brownish
sericeous externally, white to pinkish to ma-
genta or red, usually with the claw yellowish,
limb with inner surface frequently blotched
with carmine striations. Staminal filaments
fused to form a tube around the ovary, some-
times with a corona-like whorl of staminal ap-
pendages. Staminal tube usually dividing to
give five free filaments; but in some species
these filaments remain fused above the stami-
nal appendages to give an upper staminal tube
(insignis agg.), whilst in two species, the five
initial filaments split to give three filaments
terminating in monothecate anthers: in
C. trichistandra this division occurs in the up-
per part of the common filament, whereas in

C. soluta it occurs just above the staminal ap-
pendages. The ovary superior, usually pyri-
form, five loculate-carpellate, with axile pla-
centation and many ovules. Style usually
slender, white and glabrous (hairy in C. sa-
mauma), terminating in a globose somewhat
lobed stigma, which may be white to red.
Fruit an elongate capsule with the seeds em-
bedded in dense cotton-downy fibres origi-
nating from the endocarp. Seeds large, 5-
10 mm, roundish to pyriform to reniform,
dark brownish-black.

Three species occur in Mexico and Central
America, and 13 species are distributed in
South America. C. pentandra is the only
species which extends outwith South- Central
America and the Caribbean Islands, occurring
in W Africa, where it is probably native, and
also in India, SE Asia and the Pacific, to
which areas it was most likely introduced by
man.

KEY TO SPECIES OF CEIBA

1. Flowers with 10-15 free staminal filaments,
variously united below ..........cccccevvererenennene. 2

— Flowers with 5 free staminal filaments, united
below, or all filaments fused for their entire
length (occasionally some fission terminally) to
fOorm a tube .......coovveevveenicincccccce 3

2. Calyx crimson, with whitish hairs; short stami-
nal tube giving rise intially to 5 filaments,
which further subdivide to give 3 free filaments
....................................... 12. C. trischistandra

— Calyx greenish brown, with orange-brown
hairs; short staminal tube bearing 10-15 slender
staminal filaments ....................... 17. C. soluta

. Lower staminal tube lacking appendages ...... 4
— Lower staminal tube with appendages in the
form of a disc, or 5 very hairy linear scales, or a
corona-like whorl of 5 (usually bifid) short ap-
PENAAZES ... 7

4. Petals less than 50 mm; staminal column 5-
14 mm oo 13. C. pentandra

— Petals more than 65-220 mm; staminal column

W

5. Anthers markedly anfractuose; style densely
hairy as it emerges from staminal tube, becom-

ing glabrous above ............... 14. C. samauma
— Anthers sinuous with undulate thecae; style en-
tirely glabrous .........ccccceeveveineenineneene, 6
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6. Petals 65-90 x 18-22 mm, broadly spathulate,
with dense, white-lanate exterior; lower stami-
nal column 10-20 mm, rather swollen below
the 5 free filaments, densely hairy ...................
.............................................. 10. C. erianthos

— Petals 170-190 x 15 mm, narrowly oblong,
with short, brownish sericeous hairs exteriorly;
lower staminal tube 80-100 mm, slender,
sparsely hairy ... 15. C. schottii

7. Leaves 3-foliolate; petals 18-25 mm; lower
staminal column terminating in a disc-like sta-
minal appendage giving rise to 5 free, 8-12 mm
stamen filaments ............ 11. C. jasminodora

— Leaves mostly 5-7 foliolate; petals 50 mm or
more; lower staminal column terminating in
scale-like or corona-like staminal appendages,
giving rise to an upper staminal tube, or 5 free
staminal filaments, of 50 mm or more ......... 8

8. Flower with fused staminal filaments which
form a tube terminating in a collar of 5 anthers
(occasionally some terminal fission of this
tube) ......... C. insignis agg. (key at page 267)

— Flower with 5 free filaments arising from a 10-
50 mm lower tube ..........cccceeveeicininiinniinennns 9

9. Lower staminal tube bearing 5 densely hairy
scale-like appendages; petals usually markedly
reflexed ......cocovecencinnenne. 16. C. aesculifolia

— Lower staminal tube bearing 5 short, usually
bifid, appendages which close off the lower
corolla; petals erect or spreading ................. 10

10. Flower more or less campanulate with petals
held erect; petals whitish coloured with dense
dark red reticulating striations; stamen fila-
ments deep red, anthers anfractuose; stigma
deepred ... 8. C. boliviana

— Flower with petals spreading, white or pale
pink to pink-lilac, distally with carmine flecks
or striations which may fuse below; stamen fil-
aments white, anthers sinuous; stigma white to
pale Pink .....coveviniiniee 11

11. Petals pale pinkish, or pink-lilac, distally with
sparse to marked dark carmine coloured stria-
tions which may fuse below; stamens re-
supinate; with diurnal flowering .............c.c......
................................................ 7. C. pubiflora

— Petals white distally, dark livid towards the
base internally; stamens spreading; with noc-
turnal flowering ........ccccccvuenee. 9. C. glaziovii

I. Ceiba sect. Ceiba

Ceiba sect. Erione K. Schum. in Engl. &
Prantl (eds.), Nat. Pflanzenfam. 3(6): 63
(1890)

Type: lectotype, here designated, C. pubiflora
(A. St.-Hil.) K. Schum.

Pollen peritreme, spherical to oblate-spher-
oidal with medium to high, simple or
branched bacula supporting sinuous muri.
Staminal appendages, when present, vascu-
larized.

Ceiba insignis aggregate species

Trees c. 12 m or more with sometimes
swollen, usually aculeate trunk. Leaves 5-7
foliolate, petiole 35-80 mm long; leaflets 35-
110 x 17-50 mm, oblanceolate or elliptical,
with apex acuminate, margin entire or vari-
ously denticulate, glabrous, petiolules 5-
15 mm long. Inflorescence essentially corym-
bose but with flowers borne in fascicles, or
pairs, or singly towards the ends of young
branches. Pedicels 5-20 mm long. Calyx 20-
30 x 17-25 mm, campanulate, lobed, glabrous
externally, usually densely villous within.
Petals 60-130 x 6-27 mm, narrowly spathu-
late to narrowly oblong, usually softly hairy
externally, glabrous or nearly so internally,
whitish or flushed pink, or magenta to deep
red distally, often with darker flecks or stria-
tions, and yellow towards the base. Stamens
with a basal tube which surrounds the ovary,
10-15 mm long, with a 5 lobed staminal ap-
pendages which close the ‘throat’ of the
corolla, the lobes bifid, glabrous to densely
hairy, and then a staminal tube extending
some 40-100 mm, bearing a collar of 5, 2-the-
cate, sinuous, usually pale yellowish anthers
(except C. pubiflora which has 5 free fila-
ments). Ovary superior to slightly inferior,
subglobose to pyriform, glabrous, with style
usually exserted by some 3-5 mm (occasion-
ally up to 15 mm) above the anthers and with
a white or reddish, globose stigma. Fruit and
ellipsoidal-pyriform capsule, c. 10-15 x 8-
10 cm.

We group the following sequence of seven
species in an aggregate species sensu HEY-
wooD (1963): “... the aggregate is a device
employed to group together for convenience
anumber of species (binomials). The compo-
nent binomials are in taxonomic terms close-
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ly related and difficult to discriminate. Their
distinguishing characters, although less pro-
nounced and perhaps fewer in number than
those which serve to distinguish between
other species, are, however, constant and the
species appear to be effectively isolated from
one another”. With one exception, the com-
ponent species of the C. insignis agg. are
characterized by the presence of an entire sta-
minal tube which terminates in a collar of
anthers.

Species of this aggregate extend in a more
or less U-shaped arc of semi-deciduous vege-
tation from NE-SE-SW Brazil, Paraguay, the
Argentine piedmont area as far south as Tu-
cuman, Bolivia, and NW Peru to S Ecuador.
This kind of distribution parallels that of the
“Pleistocenic Arc” of seasonal woodlands as
defined by PRADO & GiBBS (1993), PENNING-
TON & al. (2000), but with the complication
that whilst most of the species of the C. insig-
nis agg., e.g. C. insignis s.s., C. chodatii, C. in-
cana and C. pubiflora, and C. ventricosa are
certainly resticted to seasonally dry habitats,
the widely distributed C. speciosa and also
C. lupuna, can be found in moist riverine for-
est in Peru and in W Brazil (Acre, Rondonia).

One species referred to this aggregate,
C. pubiflora, has free stamens. This species
occurs from Paraguay to centre-west-NE
Brazil (Mato Grosso, Goids to Minas Gerais
and Bahia), especially on calcareous soils.
Ceiba pubiflora shares the prominent corona-
like staminal appendages of the C. insignis
agg. but either immediately, or some 5-10 mm
above the corona, five separate staminal fila-
ments diverge. It is likely that all members of
the C. insignis aggregate are interfertile. Cer-
tainly C. speciosa x C. chodatii form fertile
hybrids, some of which are commonly culti-
vated as street trees in Argentina, and C. pubi-
flora x C. speciosa can also cross. Moreover,
occasional specimens of C. speciosa and
C. chodatii are encountered with flowers with
the upper staminal tube partially split to give
five filaments with separate anthers. Howev-
er, it is notable that the component species di-
verge in timing of anthesis, and as a conse-
quence, pollinator type.

KEY TO SPECIES OF CEIBA INSIGNIS AGG.

1. Stamens with 5 free, usually resupinate fila-
ments arising directly from, or some 5-10 mm
above, the staminal appendages ...........c.cc.ceu...
................................................. 7. C. pubiflora

— Stamens above the staminal appendages united
into a tube which has a collar of 5 sinuous, an-
thers (occasionally this tube with some fission
distally and so anthers free) ........c..cccceceeneee. 2

2. Petals ivory to pale yellow, whitish, or white
suffused pink ....ccccooeeevenenenenieeee 3

— Petals deep pink-magenta, or red, at least dis-
ALY Lo 5

3. Flower rather funnel-form with ivory-pale yel-
low petals held erect, staminal appendages
whitish, glabrous ........c.ccccceenee. 6. C. chodatii

— Flower rather stellate with the white to white-
pinkish petals spreading, staminal appendages
usually hairy ..., 4

4. Petals narrowly spathulate or oblong, with only
slightly undulate margin, white to suffused pink
distally, yellowish towards the base; staminal
tube below the staminal appendages pale and
glabrous, staminal appendages white or red-
dish, glabrous to sparsely hairy ... 1. C. insignis

— Petals narrowly oblong with markedly undu-
late-crespate margin, whitish with dark reddish
flecks distally, these merging towards the base;
lower staminal tube reddish and cinerous
sericeous, staminal appendages dark red, dense-

ly hairy ....cccovveiiiiiine 5. C. ventricosa
5. Petals uniformly deep red distally, pale yellow
at the base ......ccccveereeenieenennne. 2. C. lupuna

— Petals deep pink-magenta distally, with many
dark red striations mid-length, pale yellow to-
wards the base ........cccccvevneeneieniieniccnne, 6

6. Staminal tube below the staminal appendages
glabrous; petals rather spathulate or broadly ob-
long, usually more than 15 mm wide, margin
only slightly undulate ............... 3. C. speciosa

— Staminal tube below the staminal appendages
sericeous; petals narrowly oblong, usually less
than 15 mm wide, with markedly undulate-cres-
pate margin .......c..ccceeeneenene 4. C. crispiflora

1. Ceiba insignis (Kunth) P.E. Gibbs &
Semir, Notes Roy. Bot. Gard. Edinburgh
45: 134 (1988)

Chorisia insignis Kunth in Humb., Bonpl. &
Kunth, Nov. Gen. Sp. 5: 297, tab. 485 fig. 1
(1822), non C. insignis auct.

Ind. loc.: “Crescit ad ripam flumis Amazon-
um prope Tomependa, Chamaya etc.”
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Type: Peru? specimen without locality, Hum-
boldt & Bonpland s.n. (lectotype, here des-
ignated, P!)

Chorisia integrifolia Ulbr., Bot. Jahrb. Syst.
54, Beibl. 117: 77 (1916); Ceiba integrifo-
lia (Ulbr.) Ravenna, Onira 3: 46 (1998)

Ind. loc.: “Peru. Cajamarca: near Jaen, in fru-
ticetis et fruticibus peraltis arboribusque
parvis compositis in altitudine 900 msm”

Type: Peru. Cajamarca, Jaén, IV-1912, We-
berbauer 6195 (lectotype, here designated,
US-digital image!)

Trees c. 10 m, usually with aculeate trunk.
Leaflets somewhat coriaceous, entire or den-
ticulate. Pedicels 15-25 mm long. Petals 90-
120 x 22-25 mm, spathulate to narrowly ob-
long, with only slightly undulate margin,
white sericeous to villous externally, glabrous
internally, white to pale pink, sometimes with
occasional dark reddish striations, with a yel-
lowish zone from mid-length to the base. Sta-
minal tube glabrous below the appendages;
the appendage lobes whitish or orange-red,
glabrous to sparsely hairy, upper staminal
tube glabrous, flushed pink, sometimes split-
ting distally to give 5 short filaments. Stigma
red. Fruit ellipsoidal or pyriform capsule.

Flowering May-July(October). Dry val-
leys with semi-deciduous woodland. S Ecua-
dor (Loja) and N Peru (Amazonas, Cajamar-
ca, Piura, and San Martin) (fig. 1).

This species has a problematical history,
not least because in 1900 Hicken identified
trees of C. chodatii cultivated at La Recoleta
in Buenos Aires as Chorisia insignis HBK,
and largely as a consequence, the name C. in-
signis has been widely given to specimens
collected in Argentina, Bolivia and Peru as
well as to cultivated trees, giving rise to con-
siderable taxonomic confusion. We here iden-
tify C. insignis s.s. with a white-pinkish flow-
ered species of dry, deciduous woodland in
NW Peru-Ecuador. We base our view on the
following considerations.

Rather than cite type material, Kunth
(1822) simply gave a terse summary of the
distribution of known localities and collec-
tions: “Crescit ad ripam flumis Amazonum

prope Tomependa, Chamaya etc”. Chamaya,
(5°44°S, 78°39°W) in N Peru, is near the junc-
tion of the river Chamaya with the river
Maraiién, somewhat between Jaén and Pu-
cara, the latter both dry woodland areas.
Tomependa has never been precisely located,
but SANDWITH (1968), in his account of the
Humboldt and Bonpland travel itinaries, list-
ed it in their sequence of travels between Pas-
so de Pucara-Las Huertas-Passo de Matara-
Passo de Cavico-Sonanga-Chamaya-Choros
(5°52°S, 78°40’W)-Tomependa-Rio Chin-
chipe to Rio Marafi6n.

In the Humboldt and Bonpland collections
at P there is only one specimen referable to
C. insignis which surprisingly does not have
a locality but simply bears (apparently in
Kunth’s hand by comparison with examples
in BURDET, 1976, p. 145) the name “Chorisia
insignis”. Itis very likely that this specimen in
Paris, which has the flower dissected with ca-
lyx, staminal tube and individual petals dis-
played, as well as leaves, provided the basis
for the illustration of Chorisia insignis of the
protologue, and we therefore have no hesita-
tion in choosing it as the lectotype of C. insig-
nis. However, from the reference to a fruit in
his description, Kunth evidently also had ac-
cess to either additional specimens, or to Bon-
pland’s notes on this taxon.

Based on specimens from the the Chama-
ya-Tomependa area, C. insignis is a species of
semi-deciduous woodlands in dry valleys
which has whitish-pink flushed flowers.
SCHUMANN (1886), in his description of Cho-
risia insignis in Martius’ Flora Brasiliensis,
repeated the Chamaya and Tomependa local-
ities but added a Spruce collection from Tara-
poto, some 250 km to the East, in San Martin
province. Since duplicates of this collection
were widely distributed, it comprises an im-
portant source for C. insignis s.s. but cannot of
course be considered as type material. Despite
its location in the upper valley of the Rio
Huallaga, the Tarapoto area is a noted enclave
of savanna vegetation where even some
Brazilian cerrado species are found (pers.
comm., T.R. Pennington) so that it is perhaps
not surprising that C. insignis, essentially a
dry woodland species of the W side of the
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Fig. 1.-Distribution map of Ceiba insignis agg.: A\ C. chodatii, B C. insignis, O C. lupuna, O C. pubiflora, @ C. spe-

ciosa, x C. ventricosa.

Maraiién river system, also occurs there. The
Spruce 3928 Tarapoto specimen at K has a
more extensive label than most duplicates of
this collection, and states “flores rosei” and
that the plants occurred in “praeraptis saxo-
sis”. Although some labels refer to the flowers
of C. insignis from Ecuador and Peru as sim-
ply ‘white’, the photos of this species by
Lewis (collection Lewis & al. 3308, near
Catamayo, Ecuador), and also that of Gentry
(Gentry & al. 22688 near Pucara, in NW

Peru) show petals with a distinct pinkish
tinge. There is no great problem therefore in
including the Spruce Tarapoto collection in
C. insignis s.s., despite its occurrence at a site
well to the E of the Marafién river, and refer-
ence to ‘pink’ flowers.

In RAVENNA’S (1998) key to five species of
Ceiba, C. insignis was keyed out together
with C. speciosa as: “Corolla pink to bright
purple-pink”, and then distinguished from
C. speciosa with a series of vegetative charac-
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ters ranging from mature tree height 45 m (in-
signis) vs. 25 m (speciosa), and “thorns not
perfectly conical, oblique or curved, 30-
55 mm, leaf margins repand, or teeth diminu-
tive, less than 1 mm. Anthers 4-5 mm” (insig-
nis) vs. “thorns perpendicular to bark surface,
perfectly conical, 8-15 mm. Leaflets coarsely
dentate, teeth oblique 1-3 mm. Anthers 7-
8 mm.” (speciosa). This interpretation of
C. insignis is obviously at variance with that
outlined above. However, since no exsiccata
were cited it is difficult to understand Raven-
na’s concept of this species.

Chorisia integrifolia is another problemat-
ical taxon. Ulbrich described his species as
having ‘white flowers’, and the type specimen
is a Weberbauer collection from near Jaén
(Catamarca), which is close to the type locali-
ty of C. insignis at Chamaya, and other local-
ities of ‘white-pinkish flowered” C. insignis
collections at Pucara by Gentry. Ulbrich’s in-
sistence on the diagnostic entire-margined
leaves for his C. integrifolia is unhelpful since
entire to minutely denticulate margined
leaves are common in C. insignis s.s and oth-
er taxa of this aggregate. We therefore refer
Chorisia integrifolia to C. insignis s.s.

RAVENNA (1998) reported seeing trees of
C. integrifolia between Pucara and Jaén but
was apparently unaware that this locality is
close to the type locality of C. insignis, or that
this latter species is also characteristic of the
“dry montane plains of the province of Jaen”
to which he refers C. integrifolia. Unfortu-
nately, RAVENNA (1998) did not include C. in-
tegrifolia in his key to species of the C. insig-
nis group, so that his interpretation of this
species is again uncertain.

Ulbrich also subsequently identified a col-
lection by Raimondi from Junin: Chan-
chamayo to his C. integrifolia. Whilst this
specimen certainly has entire-margined leaves,
the narrow petals with undulate margins are
similar to those of the red-flowered C. lupuna
(see below), and the locality on the Rio Man-
taro is also in accord with this. We therefore re-
fer this Raimondi specimen to C. lupuna.

It seems likely that C. insignis flowers
open at dusk (various photos show pollen
dusted on the inner surface of the petals indi-

cating pollen liberation before petal opening)
and if so with crepuscular or nocturnal polli-
nators, but no collection details or field obser-
vations are available.

Examined specimens

EcuADOR. Losa: Catamayo to Puerte Boquerdn, 9-X-
1955, E. Asplund 18089 (G, LL, NY, P, S). Gouzanama
to Catamayo, km 23, 15-V-1997, G. Lewis, B. Merino &
P. Lozano 3308 (K). Hacienda Comunidades, S. Vil-
cabamba, 14-V-1967, B. Sparre s.n. (S). Loja, 5-VI-
1946, R. Espinosa 523 (NY). Malacatos, 25 km S of Loja,
9-VII-1944, W. Camp 124 (NY); ibidem, 10-VII-1959,
G. Harling 5784 (NY); c. 12 km W of Catamayo, 14-VII-
1989, J. Dorr & I. Valdespino s.n. (K).; 20 km S of La
Toma, 21-23-VII-1959, G. Harling 6067 (NY, S). .

PERU. AMAZONAS: 5 km E of Bagua on road to La
Peca, Marafion valley, 12-VI-1978, A. Gentry & al.
22776 (MO). CAJAMARCA: 97 km E of Olmos on road to
Pucara, 11-VII-1986, T. Plowman & al. 14227 (F). Man-
danguia, 3-X-1961, F. Woytkowski 6817 (MO). Outskirts
of Pucara, A. Gentry & al. 22688 (MO). P1ura: Curilcas,
valley of Rio Quiréz, V-1912, A. Weberbauer 6349 (F,
WIS). SAN MARTIN: Tarapoto, vii.1855, R. Spruce 3928
(E,F, G, K,NY).

2. Ceiba lupuna P.E. Gibbs & Semir, sp.
nov.

Type: Peru. San Martin, Mariscal Céceres,
Uchiza, 28-111-1972, J.V. Schunke 5326
(holotype, MO!; isotypes, F! G!, NY!, P!,
WIS!)

Species quoad characteres praecipuos non
dissimilis quidem ab speciebus gregis “Ceiba
insignis aggr.” —praesertimque speciebus
C. crispifolia et C. ventricosa, petalis an-
gustissimis atque margine undulatis insu-
perque tubo inferiore staminali piloso ali-
quando—, sed ab speciebus omnibus generis
Ceiba floribus aperte rubris modo mirabili
differens!

Trees up to 50 m, canopy emergents, trunk
and branches usually with blackish aculeate
spines. Leaflets somewhat coriaceous, mar-
gin entire or denticulate. Pedicels 15-25 mm
long, slender. Petals 50-100 x 14-18 mm, nar-
rowly oblong, with markedly undulate mar-
gin, deep red distally, pale yellow, speckled
red towards the base, externally sericous, dry-
ing brownish with whitish pubescence. Sta-
minal tube below the appendages 10-14 mm,
glabrous or sparsely sericeous, at least along
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the nerves, appendix lobes dark red, densely
hairy. Fruit not seen.

Flowering May-June. Humid forest val-
leys. Gentry (in lift.) indicated that this red-
flowered taxon is restricted to nutrient poor
soils (see below). Central and E Peru, SE
Ecuador (Napo), and W Brazil (Acre, Rondo-
nia) (fig. 1).

In an exchange of letters, the late Al Gentry
made the following comments concerning the
red-flowered Chorisia which we have here
described as Ceiba lupuna: “My big problem
concerns what name to put on the red-flow-
ered Chorisia that is common around Pucall-
pa in Amazonian Peru. We have two species
of Chorisia growing sympatrically in this
area. One has bright magenta flowers with
rather sericeous petals and I am assuming this
is correctly called C. insignis HBK [C. spe-
ciosa on our interpretation]. The other has
bright red flowers, black spines on the trunk
and has petals when dried more wooly-tan-
nish pubescent outside”. Another letter com-
mented: “I recall once flying from Puerto
Bermudez to Pucallpa and in the area near
Puerto Bermudez seeing both red and pink
Chorisia. Nearer Pucallpa there was only the
red flowered ones”. And with regard to ecolo-
gy of these taxa Gentry noted: “My guess is
that the red and pink flowered species sort
themselves out according to soil fertility more
than precipitation. The pink flowered form
grows in rich soil forests and the red flowered
form in more highly leached forests on laterit-
ic soils”. This species, with deep red flowers,
is most likely to have diurnal anthesis but pol-
linator type unknown.

Examined specimens

BRAZIL. ACRE: Brasiléia, 11-1X-1991, C. Cid Ferreira
& al. 10.234 (NY); ibidem, 2-VI-1991, D. Daly & al.
6838 (NY). Rio Branco, estrada Qixada km 15, 10-V-
1980, L. Coélho & al. 1713 (MBM); estrada de Serra
Madureira km 22, 13-V-1980, L. Coélho, C. Simdo &
A. Rosas 1761 (NY).

EcuADOR. NAPO: Yasuni, 00°28’S, 76°40°W, 26/27-
VIII-1993, M. Aulestia 367 (MO); 8 km from Puerto
Misahualli, 31-I11-1985, D. Neill 6186, A. Sudrez &
M. Mecolm s.n. (WIS).

PERU. AMAZONAS: Rio Acre, V-1911, E. Ule 9597 (G,
K, U). HuaNuco: Carreterra Pucallpa-Lima, 7-V-1975,

G. Hartshorne, R. Lao & J. Rios 1669 (MO). Km 12 Pu-
callpa-Tingo Marifa, 31-V-1983, A. Gentry & N. Jaramil-
lo 41357 (MO, US). Leonicio Prado, near Tingo Marfa,
18-V-1962, A. Gutiérrez 58 (F, G,NY, WIS); ibidem, 21-
VI-1962, R. Lao 18 (F, G, NY, WIS). Puerto Inca, 16-V-
1986, B. Kroll s.n. (K, WIS). Shapajilla, F. Woytkowski
s.n. (F). JuNiN: Chanchamayo, Raimundi s.n. (F). MADRE
DE Dios: Tambopata Nature Reserve, A. Gentry & N.
Jaramillo 57497 (MO, WIS). SAN MARTIN: Alonso de
Alvarado, carretera a Moyabamba, J. Schunke 5922
(NY). Pampayacu, 4-V-1927, M. Sawada 6 (F).
Yurimaguas, Poepig 32192 (F). UcAYALL: Road to Tour-
navista, 5-15 km S of Pucallpa-Aguaytia, 15-VI-1987,
A. Gentry & C. Diaz 58360 (WIS).

3. Ceiba speciosa (A. St.-Hil.) Ravenna,
Onira 3: 46 (1998)

Chorisia speciosa A. St.-Hil. in A. St.-Hil.,
A. Juss. & Cambess., PI. Usuel. Bras.,
tab. 43 (1827)

Ind. loc.: “In sylvis primaevis provinciarum
Rio de Janeiro et Minas Gerais haud infre-
quens, visa quoque in campis juxta urbem
Barbacena, nec nunquam etiam prope do-
mos sativa”

Type: Brazil. Province de Minas Gerais, Saint
Hilaire s.n. (lectotype, here designated, P!)

Trees 10-20 m, usually with somewhat
swollen, aculeate trunk. Leaflets rather char-
taceous, usually serrate. Pedicels 10-15 mm
long rather stout. Petals 70-105 x 25-35 mm,
spathulate to oblong, externally sericeous, in-
ternally glabrous, margin somewhat undulate,
dark pink-magenta distally, usually with dark
striations midlength, base white to yellow.
Staminal tube to the appendages glabrous, ap-
pendage lobes usually dark reddish, densely
cinerous hairy, sometimes pinkish and
glabrous; upper staminal tube white flushed
pink, sometimes splitting distally to give 5
short filaments. Stigma white or pinkish. Fruit
an ellipsoidal to pyriform capsule, c. 12-18 x
9-12 cm.

Flowering January-May. Dry semi-decidu-
ous woodland and wet forest. An extensive
area from NE and SE Brazil and also W
Brazil, N Argentina, Paraguay, Bolivia, S and
C Peru (fig. 1). This species is also widely cul-
tivated in Argentina and Brazil as an orna-
mental.

Illustrations. SANTOS (1964: 168 tab. 3),
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BERNARDINI (1984: 37 fig. 11), LORENZI
(1992: 61).

Flowers begin to open at sunrise, and in SE
Brazil the early arrival of many honey bees
often results in the anthers being cleaned out
of pollen by around 10 am and so the flowers
are rendered sterile. The effective pollinators
of C. speciosa observed by us in SE Brazil
comprise a series of forest papilionid butter-
flies which alight on the flower and probe be-
tween the coronal lobes for the rather sparse
nectar available at the base of the petals. Most
of these butterflies, e.g. Battus polydamas
(Roths. & Jord.), Papilio anchisiades (Roths.
& Jord.), P. thoas (Roths. & Jord.), continue
to flutter their wings as they probe the flower,
such that these contact either the collar of an-
thers or stigma. C. speciosa flowers are also
visited by humming birds, which mostly fail
to contact the anthers, and nocturnal visits by
large Phyllostomatus hastatus bats have also
been reported by TADDEI (1977).

Examined specimens

ARGENTINA. CHACO: San Fernando, Resistencia, 19-
111-1928, A. Muniez s.n. (BAB). CORRIENTES: 35 km SW
of Santo Tomé, 5-11-1979, A. Schinini, E. Cabrera &
R. Vanni 16751 (F, SI); 15 km E of Corrientes por ruta 12,
A. Schinini 14730 (F, MO). MisioNEs: Entre Concepcién
de la Sierra y Puerto San Isidro, 11-I1I-1969,
A. Krapovickas & al. 15.116 (MBM, MO, WIS). Iguasu,
29-111-1945, M. Bertoni 1987 (F); ibidem, T. Meyer s.n.
(F). Itaimbé, 1-11-1935, F. Rodriguez 523 (BAF). San
Javier, 12-11-1947, G. Schwarz 4107 (NY). Santa Ana,
20-1-1913, E. Hassler s.n. (BAF); ibidem, F. Rodriguez
729 (F). SANTA FE: Castellanos, Sunchales, E. Autran s.n.
(cult?) (BAB).

BoLivia. BENE: 30 km S of Riberalta along Rio Beni,
15-V-1982, J. Solomon 7604 (MO, NY, WIS).
CocHABAMBA: Espirito Santo, 1891, M. Bang 1175 (E,
MO, NY). La Paz: Basin Rio Beni/Rio Tuichi, 1.5 h up-
stream from Rurrenabaque, 9-V-1990, D. Daly,
N. Limpias & R. Sastre 6372 (NY). SANTA CrUZ: Along
trail from Rio Yapacani, Parque Nacional Amboro, 31-
V-1998, M. Nee & L. Bohs 49505 (NY). Andrés Ibéfiez,
17-1V-1985, P. Bettella 83 (MO). Quinta de Santa Cruz,
31-V-1925, J. Steinbach s.n. (F, MO, NY). Santa Cruz,
V-1892, O. Kuntze s.n. (F, NY). Santa Cruz-Abapd,
18°01°S, 63°12°W, 2-V-1998, M. Nee 49222 (NY, SI).
Without precise locality: Guanai, V-1886, H. Rusby 6612
(NY).

BraziL. BAHIA: Rui Barbosa, margem BR242, 50 km
depois Itaberaba, 10-11I-1981, G. Pinto s.n. (HUEFS)
cult?; 40 km NW of Vitoria de la Conquista, caatinga,
L. de Queiroz & Crepaldi 2160 (HUEFS) cult? MATO

GROssO: Jauru-Araputinga, 6-V-1995, G. Hatschbach &
al. 62447 (ESA). Nova Bandeirantes-Rolandia, 09°50’S,
57°48°W, N.M. Ivanouska & al. 2040 (ESA). MATO
GROSSO SuL: Aripuand, BR174, 30-V-1979, M. Silva &
C. Rosario 4704 (NY, INPA). MINAS GERAIS: Alfenas, 1-
1I1-1969, J. Carauta 814 (R, RB); 10 km from Rio Doce
at Govenador Valadares, 28-111-1976, G. Davidse, T. Ra-
mamoothy & D. Vital 11.457A (NY). Barbacena, 21-1II-
1963, E. Pereira 7265 (NY). Caldas Novas, III-1865,
A. Regnell s.n. (S); idem, 10-V-1874, G. Mosén 1790 (S).
Itad, 30-VIII-1961, M. Emmerich 928 (R). Paraisopolis,
17-1V-1927, F. Hoehne 20218 (SP). PARA: Itaituba,
estrada Santarém-Cuiaba BR163, km 794. Serra do
Cachimbo, I. Amaral & al. 920 (INPA). PARANA: Apu-
carama, E of Maringd, 14-111-1966, J. Lindeman &
H. Haas 553 (F,LL, MBM, NY, WIS, U). Capao Grande,
23-11-1910, P. Dusén 9468 (G, S, US). Foz de Iguagu, 30-
1-1969, R. Reitz & R. Klein 12164 (MBM). Ivahy, 25-11-
1937, G. Tessman 6159 (G). Morungava, 13-1I-1915,
P. Dusén 16679 (M, S). Sdo Sebastido, 25-1V-1932,
G. Tessman 159 (RB). Terezinha, 26-1-1911, P. Dusén
11120 (G, NY, S, US). Umuarama, 22-VI-1967,
G. Hatschbach & H. Haas 16640 (MBM). Rio DE
JANEIRO: Estrada dos Bandeirantes, near Itapeba, 17-111-
1963, G. Pabst 25310 (MO). Guanabara, Therezopolis,
30-1-1936, H. Mello Barretto 4011 (F). Itatiaia, 18-I-
1961, E. Santos 147 (MUS). Mont Corcovado, IV-1839,
J. Guillemin 749 (F). Nova Friburgo, X-1842, Claussen
s.n. (G). Vassouras-Alianga, 13-V-1980, G.V. Freire &
M.M. Silva 62 (MUS). Organ Mountains, I11-1836,
G. Gardner s.n. (E, G, NY). Petropolis, 1946, O. Goés
118 (NY, RB JB). Rio de Janeiro, 1839, J. Guillemin 743
(F, NY). Volta do Pido, estrada Nova Rio-Bahia km 50,
29-1-1980, J. Semir s.n. (NY, UEC). RONDONIA:
Ariquenes, 17-V-1982, L. Texeira & al. s.n. (INPA).
Cuiabd-Porto Velho km 800, 28-VI-1984, C. Cid
Ferreira & al. 4868 (INPA). Jiparand, 18-1V-1983,
H. Paulinho Filho & M. Silva s.n. (INPA). Presidente
Medici, BR364. Rio Jiparand, 4-V-1987, C. Cid Ferreria
9024 (NY). SANTA CATARINA: Anchieta, 29-11-1964,
R. Klein 5034 (MBM, R). Capecd, 7-1I-1951, P.R. Reitz
& L.B. Smith s.n. (MUS). Chapecd, 7-1I-1951, R. Reitz
3695 (US). Itapiranga, 25-11-1957, L. Smith & R. Klein
11811 (NY, US). Near Ponta Grossa, 4-111-1904,
P. Dusén 4009 (S). Near Xanxeré, 27-11-1964, A. Castel-
lanos 24631 (RB). SA0 PAauLo: Amparo, 26-111-1943,
M. Kuhlman 385 (SP, US). Botucatu, 14-11I-1967, J. &
N. Mattos 14443 (SP). Campinas, A. Heiner s.n. (S); ibi-
dem, C. Mordes 1069 (US). Campos de Jorddo, 17-1-
1977, P. Occhioni 8026 (RFA). Galea, Estacao Ecol6gi-
ca dos Caiteus, 23-I11-1997, F. Passos 34486 (UEC).
Itapetininga, 4-IV-1947, J.L. Lima s.n. (RB). Jacarei, 24-
11-1994, J. Semir 304600 (UEC).Matdo, 1996, A. Rozza
263 (ESA). Mogi das Cruces, 7-1-1994, J. Semir & al.
30456 (UEC). Piracicaba, 7-11-1984, E. Catharin 6 (ESA,
SP, UEC). Porto Feliz, 1997, L. Bufo & P. Sabadim 15
(HUEFS). Rodovia Avaré-San Manoel, km 50, 15-1II-
1967, J. Mattos s.n. (SP). Santa Rita do Passa Quatro,
E. Hemmendorf 102 (S). Sao Pedro, 22°32’S, 47°56’W,
22-11-1996, S. Gandolfi & al. s.n. (ESA); 5 km NW Sido
Luis de Paratinga, Taubaté-Ubatuba, 8-1-1985, A. Gentry
& E. Zardini 49290 (MO). Serra da Cantareira, Pedra
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Blanca, 10-1V-1933, M. Koscinski 6354 (SP). Serra de
Caracol, 10-11-1874, G. Mosén 1123 (S).

PARAGUAY. ALTO PARANA: In regione fluminis, IV-
1909, K. Fiebrig 6184 (E, G, SI). Puerto Stroessner, 29-
II1-1983, L. Stuts 1602 (MBM). CAAGUAZU: Canendiyo,
plants of the Aché indians (24°12’S, 55°38°W), 22/27-V-
1980, K. Hawkes 20 (MO). Cordillera Ybytyruzi
(25°55°S, 56°15°W), 17-11-1989, E. Zardini & C. Ve-
lasquez 10874 (M). Guaira, Melgarejo-Antena, 5-VIII-
1989, E. Zardini 11323 (MO). Without precise locality,
II1-1905, E. Hassler 8891 (G, MO, NY, P).

PeErRU. Cuzco: La Convencién, between Hacienda
Potrero and Quillabamba, 24-111-1989, P. Nuiiez &
C. Cdrdenas 10301 (WIS). 23 km E of Curahuasi, H. litis
& C. & D. Ugent 750 (WIS). JuNIN: Hacienda de Francia,
Chanchamayo, Raimondi 8646 (photo F, NY). Outskirts
of San Ramoén, 1-VII-1987, A. Gentry 58674 (WIS).
Satipo Reserva Forestal, 3-1V-1963, C. Vasquez 12
(MO). Valley of Rio Tulumayo, 10 km S of San Ramén,
5-VI-1983, A. Gentry, D. Smith & N. Jaramillo 41518
(M). SAN MARTIN: Janjui, Alto Rio Huallaga, IV-1936,
G. Klug 4304 (F).

4. Ceiba crispiflora (Kunth) Ravenna, Oni-
ra 3: 45 (1998)

Chorisia crispiflora Kunth in Humb., Bonpl.
& Kunth, Nov. Gen. Sp. 5, 297, tab. 485
fig. 2 (1822)

Ind. loc.: “In Brasilia legit Cel. Langsdorf-
fius”

Type: Brazil. Mandioca, Langsdorff s.n. (lec-
totype, here designated, P! [herb. Hum-
boldt & Bonpland])

Tree 10 m or more with sometimes
swollen, aculeate trunk. Leaflets denticulate.
Pedicels 15-23 mm long. Petals c. 85 x 6-
10 mm, very narrowly oblong, margin mark-
edly undulate-crespate, sericeous externally,
glabrous internally, dark pinkish-magenta
with few striations distally, yellowish at the
base. Staminal column c. 15 mm to the ap-
pendages, cinereous sericeous; appendage
lobes hairy, dark red, staminal tube above the
appendages glabrous. Stigma white or pink.
Fruit an ellipsoidal to pyriform capsule c. 15 x
10 cm.

Flowering February-March. Mata Atlanti-
ca and coastal restinga. Brazil (near Rio de
Janeiro). Cited further [cf. SANTOS (1967)]
south but probably for cultivated material.

Hlustrations. SANTOS (1967: 9 fig. 2), SAN-
TOS (19609, fig. 4).

Very similar to C. speciosa in most fea-
tures, but the narrow, markedly undulate mar-
gined petals, and pubescent lower staminal
tube, resemble C. ventricosa (see below). Ap-
parently restricted to atlantic forest and restin-
ga around Rio de Janeiro and so partially sym-
patric with C. speciosa. DE CANDOLLE (1824:
480) treated C. ventricosa (see below) as a
synonym of C. crispiflora, which is not sur-
prising since both species have narrow, undu-
late-crespate petals. Indeed, the flowers of
C. crispiflora resemble what might be expect-
ed in a hybrid between C. speciosa x C. ven-
tricosa, but we have absolutely no evidence of
such hybrid status.

Examined specimens

BraziL. MINAs GERAIS: Carangola, 20°40°S,
42°01W, 14-11-1990, L.S. Leoni, E. Santos & V. Martins
s.n. (BRAD). RI0 DE JANEIRO: Estrada de Jacarepagua,
24-11-1959, E. Pereira 4491 (RFA). Estrada do Pau Fer-
ro, Jacarepagud, 11-11I-1959, P. Duarte 4627 (RFA).
Itainhangd, 11-1962, O. Alves de Silva & 1. Vattimo s.n.
(JB). Lagda Rodrigo de Freitas, 18-11I-1936, O.J. de
Souza 244 (RB). Near Petropolis, 27-111-1964, L.A. Trin-
ta 549 & E. Fromm 1625 (MUS). Nova Friburgo, Macée
de Cima, 26-11-1994, C.M. Vieira & L.C. Gurken 554
(RB). Rio das Flores, entre Abarracamento e Andrade
Pinto, 4-111-1980, J.P. Carauta & al. 3449 (GUA, NY).
Serra dos Orgédos km 60, VI-1975, P. Occhioni 7456
(RFA).

5. Ceiba ventricosa (Nees & Mart.) Raven-
na, Onira 3 (15): 47 (1998)

Chorisia ventricosa Nees & Mart., Nova Acta
Phys.-Med. Acad. Caes. Leop.-Carol. Nat.
Cur. 11: 102, tab. 9 (1823)

Bombax ventricosa Arruda in H. Kost., Trav.
Brazil: 489 (1816), nom. nud.

Ind. loc.: “In sylvis, Cascam late cingentibus,
inter Rio das Contas et Tiquirica, fluvios
prope a loco, quem Cabeca do Boi incolae
voeant. Martio mense flores deiecti terram
ad arboris radices tegebant. Princeps Max-
im Neov.”

Type: Brazil. Bahia, inter Rio das Contas et
Tiquirica, Maximillian von Wied s.n. (no
original material located at BR) [Bahia,
Rio Jequitinonha, Itapebi, 17-1V-1971,
T.S. dos Santos 1579 (neotype, here desig-
nated, NY!; isotypes, CEPEC! UEC!)]
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Chorisia incana Robyns, Ann. Missouri Bot.
Gard. 54: 184 (1967); Ceiba incana
(Robyns) Ravenna, Onira 3 (15): 47 (1998)

Ind. loc.: “Bahia, rodavia Itabuna-Ilheus,
beira da estrada”

Type: Brazil. Bahia, Rodavia Itabuna-Ilhéus,
1V-1965, Belém & Magalhdes s.n. (holo-
type, BR; isotype, MO!)

Trees 10 m or more with swollen, aculeate
trunk. Leaflets somewhat chartaceous,
glabrous, usually entire, sometimes obscurely
denticulate. Pedicels c. 20-30 mm long. Petals
c. 60 x 8-10 mm, narrowly oblong with a
markedly undulate-crespate margin, external-
ly sericeous, internally glabrous, white to
cream, with sparse dark reddish flecks distal-
ly, these merging more uniformly towards the
base, becoming chocolate-brown in old flow-
ers and dried specimens. Staminal column
densely reddish-sericeous up to and including
the 5 staminal appendages which are promi-
nently bifid, then a glabrous, whitish staminal
tube to the 5 sinuous anthers. Stigma some-
what 5-lobed, white. Fruit not seen.

Flowering February-April. Dry semi-de-
ciduous woodland. Brazil (Bahia, Espirito
Santo, E Minas Gerais, Pernambuco, Paraiba)
(fig. 1).

Hllustrations. ROBYNS (1967: 185 fig. 1).

Harley (in litt.) notes that Prince Maximil-
lian von Wied probably travelled upstream
from near Jequié, on the Rio de Contas and
headed north, spending the night at the locali-
ty Cabeca de Boi (which no longer exists) and
then another night near where he probably
collected Chorisa ventricosa, before reaching
Santa Inés on the Rio Jiquirica (= Tiquirica).
Although the natural vegetation is much dev-
asted today, this is an area of of deciduous dry
forest. Since no specimen of Chorisia ventri-
cosa has been located in the von Wied herbar-
ium at BR, we choose as an epitype for this
species dos Santos 1579.

RoBYNS (1967) described his Chorisa in-
cana apparently unaware of the previously
described Chorisia ventricosa, perhaps be-
cause this latter species was treated as a syn-
onym of C. crispiflora by SCHUMANN (1886)

in Martius’ Flora Brasiliensis. The similarity
between these two species is particularly
marked in herbarium specimens which have
lost flower colour. Given differences in artistic
style, the illustration of C. incana (ROBYNS,
1967) is remarkably similar to that of C. ven-
tricosa in NEES & MARTIUS (1823, tab. 9).

Presumably with its pallid flowers, C. ven-
tricosa is another species with crepuscular an-
thesis and nocturnal pollinators.

Examined specimens

BRraziL. BAHIA: Feira de Sant Ana, Fazenda Boa
Vista, L.R. Noblick 3112 (HFSA). Ibicarai, 24-I11-1989,
L. Queiroz & I. Crepaldi 2189 (HUEFS). Itajuipe-
Ubaituba, 24-1V-1965, Belém & Magalhdes 868
(CEPLAC, UB, UEC). Pimenta-Mascote, 24-11-1972,
T.S. dos Santos 2283 (CEPEC, NY). Rio Jequitinonha,
Itapebi, 17-1V-1971, T.S. dos Santos 1579 CEPEC, NY,
UEC). Rui Barbosa, margen de BR241 depois de Itabera-
ba, 10-VIII-1981, G.P. Pinto 75/81 (HUEFS). EsPiRITO
SANTO: Vargem Alta, 26-11-1991, V. de Souza 27 (RB).
MiNAs GErals: Entre Itambacuri and Governador Va-
ladares, 26-1V-1964, Z.A. Trinta & E. Fromm 1917 (NY,
R). PERNAMBUCO: Entre Bom Nome e Jati, 14-V-1971,
E.P. Heringer & D. Andrade Lima 755 (RB). PARAIBA:
Areia, Escola de Agronomia do Nordeste, cult?, J. Coélho
de Mordes 900 (US).

6. Ceiba chodatii (Hassl.) Ravenna, Onira
3(15): 44 (1998)

Chorisia chodatii Hassl., Bull. Herb. Boissier
ser. 2,7: 174 (1907)

Ind. loc.: “In campis Santa Elisa (Chaco
septentrionalis), April”

Type: Paraguay. Chaco septentrionalis, in
campis Santa Elisa, Rojas s.n., herb. Has-
sler 2849 (lectotype, here designated, G!)

Tree c. 12 m or more with swollen, some-
times aculeate trunk. Leaflets somewhat cori-
aceous, denticulate. Pedicels 8-20 mm long.
Petals 83-130 x 20-27 mm, usually held erect
and so flower more or less funnel-form,
spathulate, softly hairy externally, glabrous
internally, ivory to pale yellow, occasionally
with some crimson flecks. Stamens with a
glabrous basal tube, 10-15 mm, staminal ap-
pendages pale white-yellow, glabrous, upper
staminal tube white with a collar of 5, 2-the-
cate, sinuous, pale yellowish anthers, occa-
sionally splitting distally to give 5 short fila-
ments and separate anthers. Stigma pinkish-
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red. Fruit an elongate-pyriform capsule 15-18
x 8-10 cm.

Flowering February to May. Dry, seasonal
woodland. Paraguay, Bolivia and piedmont
mountains of W Argentina (fig. 1).

Hlustrations: DIGILIO & LEGNAME (1906:
76, sub C. insignis); BERNARDINI (1984: 35
fig. 10, sub C. insignis).

Cultivated trees in Campinas (Brazil) and
Rosario (Argentina), the latter possibly of hy-
brid origin, open their flowers in the late after-
noon, and it is likely that C. chodatii, with its
erect pallid colored petals is another species
with crepuscular-nocturnal pollinators. How-
ever, given that the species has a distribution
largely outwith that of flower-visiting bats,
and the nectar supply is sparse, these are like-
ly to sphingid moths.

As noted above, Hicken in 1900 identified
cultivated trees of C. chodatii from La Reco-
leta, Buenos Aires as C. insignis Kunth, and
this initiated a long period of misidentifica-
tion of exsiccata of C. chodatii from Argenti-
na, Bolivia, Brazil and Paraguay as Chorisia
insignis Kunth.

Examined specimens

ARGENTINA. BUENOS AIRES: Paseo de La Recoleta,
cult., 18-11I-1900, C.M. Hicken (SI). CATAMARCA: La
Quebrada, 15-11-1945, A. Krapovickas 1792 (CAS).
Piedra Blanca, 22-X1-1909, P. L. Spegazzini 33933
(BAB). Santa Rosa, Alijilan, 21-1-1942, S. Pierotti 11549
(NY, U). CHaco: Chaco, P. Jorgenson 1967 (MO).
Fontana, V-1938, T. Meyer 710 (F, LIL). Jusuy: El
Potrerillo, 6-11-1939, E.K. Balls 5923 (E). Esperanza, 8-
IX-1901, R. Fries 50a (S). Fraile Pintado-Guayacan, 19-
I1-1973, A. Cabrera & al. 23435 (F). San Pedro, Las La-
jitas, 27-11-1971, A. Cabrera & al. 21656 (F). San Pedro
la Mendieta, 15-11-1937, J. West 8358 (MO). Santa Bar-
bara, camino a Palma Sola, A. Cabrera, A. Chicchi &
P. Herndndez 13865 (BAB). LA Rioja: Chilecito, I-1901,
A. Giaconelli 100 (BAB); ibidem, 28-11-1941, A. Burkart
12.477 (SI). SALTA: Embarcacion, 23-11-1909, S. Venturi
315 (BAF). Hickman, 12-V-1945, S. Pierotti 1387 (NY,
S). Santa Cornelia-Santa Barbara, Schuel 90 (BAB).
Tartagal, 24-11-1924, Schreiter 3598 (NY). 10 km W of
Hickman, 2-1V-1977, A. Krapovickas & A. Schinini
30824 (F). SANTIAGO DEL EsTERO: C. Pellegrini, Cerro
Remate, 28-11-1928, S. Venturi 6045 (F, MO, SI). Tu-
CUMAN: Burrayact, 10-11I-1944, A. Varela s.n. (NY).
Cafiada Alegre near Tucumdn, 23-1II-1909, T. Stuckert
19971 (G). Capital, Barranco Colorado, 24-1V-1925,
S. Venturi 149c (BAB). Famarilla, 111-1946, E. Wall &

B. Sparre 162 (S).Rio Urena, ruta 34, 23-111-1977,
A. Krapovickas & A. Schinini 30501 (F; SI). Tucuman,
X-1957, Olrog s.n. (S). Vipos, 3-111-1924, S. Venturi
3235 (US).

BOLIVIA. TARUA: Tarija, VII/VIII-1846, N.H. Weddell
s.n. (P).

PARAGUAY. BOQUERON: C. del Fortin Teniente Mon-
tanfa, 18-X-1981, J.A. Fernandez Casas & J. Molero
4281 (NY). Colonia Fernheim, Filadelfia, VI-1981,
P. Arenas 1883 (SI). Filadelfia, 22°20* 60°05’W, 13-I1I-
1979, A. Schinini & E. Bordas 16563 (NY, SI). CHACO:
Concepcion, VI-1944, C. Sandeman 4843 (K). PRESI-
DENTE HAYES: Km 326 from Asuncién, 3-III-1980,
Bernardi 20131 (G). Pilcomayo river, IV-V-1888, Mo-
rong 1075 (NY).

7. Ceiba pubiflora (A. St.-Hil.) K. Schum.
in Mart. (ed.), Fl. Bras. 12(3): 213 (1886)

Eriodendron pubiflorum A. St.-Hil., Fl. Bras.
Merid. 1: 266 (1828); Chorisia pubiflora
(A. St.-Hil.) G. Dawson, Revista Argent.
Agron. 2 (1): 3 (1944)

Ind. loc.: “Prope praesidiolum vulgo Quartel
de Texeira (Minas Novas)”

Type: Brazil. Minas Gerais, prope praesidi-
olum vulgo Quartel de Texeira, Minas No-
vas, Saint Hilaire s.n. (lectotype, here des-
ignated, P!)

Ceiba fiebrigii Hochr., Annuaire Conserv.
Jard. Bot. Geneve 10: 23 (1907)

Ind. loc.: “Paraguay, Cordillera de Altos”

Type: Paraguay. Cordillera de Altos, VIII-
1902, K. Fiebrig 3 (lectotype, here desig-
nated E!; isolectotypes, F!, G!, NY photo!,
MO! SI!)

Ceiba jaibana Ravenna, Onira 3(15): 48
(1998)

Ind. loc.: “Arboreal caatinga near Jaiba, mid-
dle Sdo Francisco river region, northern
Minas Gerais”

Type: Brazil. Minas Gerais, Jaiba, 16 May
1985, Pedralli & al. s.n. (holotype,
HXBH!)

Trees with sometimes ventricose, aculeate
trunk. Leaflets somewhat chartaceous, usual-
ly serrate. Pedicels 5-10 mm long. Petals 47-
85 x 20-25 mm, initially somewhat erect,
subsequentially spreading, obovate-oblong,
margin somewhat undulate, sericeous exter-
nally, glabrous internally, uniformly pale
pink with sparse dark flecks, or deep pink-
lilac with conspicuous carmine striations
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which may coalesce midlength. Staminal
column glabrous, 10-15 mm long; staminal
appendages pink-yellowish, glabrous, with
five bifid lobes; above the appendages the
column divides either immediately, or at c. 5-
10 mm, into 5 usually strongly resupinate,
white filaments which have large, sinuous an-
thers. Stigma white. Fruit a somewhat rotund
to ellipsoidal capsule, 10-15 x 8-10 cm.

Flowering February-May. Semi-deciduous
woodlands, particularly on calcareous soils.
Argentina (Missiones), Paraguay, Centre-
West Brazil from Corumbd to NE Minas
Gerais, extending to Bahia and Espirito Santo
(fig. 1).

Hllustrations. SANTOS (1964: 169 tab. 4),
BERNARDINI (1984: 33 fig. 9), LorRENzI (1998:
46): the photo on page 42, labelled C. boli-
viana, depicts a dark pink form of C. pubiflo-
ra (fig. 2).

Flowers rather variable in size, and also in-
clude forms ranging from pale pink petal with
very few striations, to others flushed dark
pink-lilac and with distinct dark, wine-
coloured striations which tend to coalesce.
C. pubiflora has diurnal anthesis. Flowers on
trees in Bahia, and also in cultivation in Sdo
Paulo, were observed to be frequently visited,
and so probably pollinated, by humming
birds.

RAVENNA (1998) described his C. jabai-
bana with entire margined leaflets, and pink,
7-8 cm flowers with petals externally tomen-
tose. The important details of the androecium
were described as: “Columna staminum circ.
30 mm longa, laevis, ad basin 3 mm lata,
apicem versus sensim angustiora. Filamenta
oblique patentia, 13-15 mm longa. Antherae
oblongae, modice flexuosae, 9-10 mm lon-
gae, 1.5-1.8 mm latae”.

We have studied the type material of C. jai-
bana, and also had the opportunity to study
some 11 carefully annotated collections of
Ceiba trees recently made at our suggestion in
the Montes Claros-Jaiba-Janatba area of Mi-
nas Gerais by E.R. Salviani and J. Dutilh. The
holotype consists of a twig with a single, bro-
ken flower, with two remaining stamens. The

petals are similar to those of C. pubiflora, but
the basal staminal tube does not have a collar
of staminal appendages as occurs in that
species, but rather a swelling, thus resembling
C. erianthos. The paratype has leaves with an
entire margin and an open fruit with kapok. It
does not convincingly appear to correspond to
the same plant as the holotypus, but could
well be a specimen of C. pubiflora.

It is curious, and perhaps significant, that
RAVENNA (1998), in making his comparisons
between C. jaibana and diverse Ceiba
species, did not comment on the common oc-
currence of C. pubiflora in this caatinga-like
area of N Minas Gerais. In view of the (a) gen-
eral similarity of the fragmentary type mater-
ial of C. jaibana to C. pubiflora, with the ex-
ception of enigmatic lack of staminal ap-
pendages in the solitary flower available;
(b) also taking in to account that flower size in
C. pubiflora can be variable-it is notable that
flowers of the collection of this species by Pi-
rani & al. 4276 from Porteirinha, a locality
only some 30 km from the Jaiba area, are par-
ticularly small in size, but otherwise in accord
with C. pubifiora, and (c) the general preva-
lence of C. pubiflora in the Jaiba area, we con-
clude that C. jaibana is in fact a synonym of
C. pubiflora.

Examined specimens

ARGENTINA. MISIONES: Bonpland, 11-1910, P. Jgr-
gensen 729 (BAB, MO, NY).

BRAZIL. BAHIA: Abaira, estrada para Catolés, c. 5 km
do entronamento com a estrada Boninal-Abaira, 18-1V-
1998, L. de Queiroz s.n. (HUEFS); ibidem, estrada
Catolés-Ouro Verde, c. 2 km Ouro Verde, 15-V-1998,
E. Miranda Silva 501 & al. (HUEFS). Aurora-Umbu-
ranas, 25-IV-1999, R. Forzza, A. Amorim & S. Sant’ana
1365 (SPF). Campo Alegre de Lourdes, Morro de Car-
lota, 21-V-2000, L. de Queroz & al. 6246 (HUEFS). Es-
tacdo de Picus, 16-VII-1959, E. Santos 87 (MUS). Iboti-
rama-Barreiras, km 46, 12°12’S, 43°34’W, L. Coradin &
al. 560 (K, MBM). Irecé, 18-VI-1994, L. de Queiroz &
N. Nascimento 3994 (HUEFS). Rio de Contas, Fazenda
Veredas, 7 km from Jussiapé, 14-VI-2000, R. Harley &
A.M. Giulietti s.n. (HUEFS). Sta. Maria de Vitoria, 17-1I-
2000, L. de Queiroz & al. 6121 (HUEFS). Tucano, 7-
12 km N of Cip6, 23-IX-1996, L. de Queiroz & N. Nasci-
mento 4564 (HUEFS). 10 km W of Cocos, 17-V-2001,
F. Franca 3630, E. Melo & B. Marques da Silva
(HUEFS). 10 km Jodo Dourado on road to Irecé, 28-V-
2000, R. Harley & A.M. Giulietti s.n. (HUEFS). DISTRITO
FEDERAL: Area da Barragem de Sdo Bartolmeu, 14-V-
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Fig. 2.-Ceiba pubiflora (Pott, Cunha & Tavares 2799, E): a) branch with leaves and floral bud; b) flower at anthesis;
¢) androecium. Ceiba boliviana (Nee 34329, E): d) branch with leaves; e) flower at anthesis; f) androecium; g) stigma.
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1980, E.P. Heringer & al. 4760 (MO). Bacia do Rio Sao
Bartolomeu, 28-V-1980, E. Heringer & al. 4950 (MBM).
Corrego Landim, 20 km NE Brasilia, 7-V-1966, H.S. Ir-
win & J.W. Grear, R. Souza & R. Reis dos Santos 15694
(F, MO, NY, US). Limestone rocks near Fercal, 11-X-
1963, B. Maguire & al. 57037 (MO, NY). Near Rio Sali-
nas (15°31°S, 47°57°W), 24-1V-1981, J. Kirkbride 4354
(SP). EspiriTo SANTO: Estrada do Patrimonio, perto de
Colatina, 16-V-1934, E.G. Kuhlman 342 (F, NY, RB).
Reserva CVRD, Linhares, 19-V-1980, D.A. Folli 227
(MO, MUS). GoliAs: Chapada dos Veadeiros, road to
Nova Roma, S. Bridgewater, J. Fonseca & J. Ferreira
Paixdo S203 (K). Corumba de Goias, 20-VI-1973,
E.P. Heringer 12150 (NY, UEC). Cristalina, 7-VII-1963,
C.T. Rizzini & A. Martos 32 (RFA); ibidem, 20-1V-1976,
Mattos, E.P. Heringer & J. Murga Pires 321 (RB, UNB).
Ipamiri, 20-1X-1996, T.B. Cavalcanti & al. 20.63 (CEN).
Paraiso-Cavalcante, L.E. de Mello 4302 (MUS). Monte
Alegre (13°09°S, 46°39°W), 14-VI-2000, F.C.A.
Oliveira, & al. s.n. (MUS). Posse (14°10°S, 46°15°W),
28-1V-1996, B.A.S. Pereira & D. Alvaringa 3006 (MUS,
UEC). Serra do Caipd, 50 km S of Caiapdnia, 28-VI-
1966, W.S. Irwin, R. Souza, J.W. Grear & R. Reis dos
Santos 17951 (F, MO, NY, RB, US). Uruacu, Serra da
Mesa, 5-V-1998, B.M.T. Walther & al. 41.12 (CEN).
MAT0 GROSSO: Jauru-Araputanga, 6-V-1995, G. Hatsch-
bach & al. 52447 (ESA). MATO GROSSO SUL: Corumbd,
20-VI-1979, G.T. Prance 26254 (CEN, NY); ibidem,
Estrada para Forte Coimbra, proximo a Fazenda Co-
queiro, 2-VI-1989, V.J. Pott & al. 834 (CPAP); ibidem,
Estrada de Tamarindeiro, 23-V-1987, A. Pott & al. 2799
(CPAP); ibidem, Moro do Jacadigo, 25-VI-1993,
G.A. Damasceno Jr. s.n. (UEC); ibidem, Moro do Uru-
cum, 3-VI-1993, G.A. Damasceno Jr. 29980 (UEC). Mi1-
NAS GERAIS: Aracuds-Virgem da Lapa, 2-VI-1967,
A.P. Duarte 10451 (RB). Arinos-Undi, 15°30’-16°10’S,
46°10°-47°30°W, 2-V-1996, B.A.S. Pereira & D. Al-
varenga 3057 (RB, MUS). Barra, 13-VII-1979, G. Hats-
bach 42330 (MBM). Belo Horizonte-Concei¢ao do Mato
Dentro, 4-V-1986, K. Kubitzki & J. Rower CFSC 9808
(SPF). Espinosa, BR-122, 19-1V-1983, G. Hatschbach
46574 (MBM). Estrada Serraria-Jaiba, 10 km, 19-V-
2002, E.R. Salviani 2259 & J. Dutilh (UEC). Granjas Re-
unidas, Ramal Montes Claros, 2-V-1963, A.P. Duarte
7807 (F, RB). Itacarambi-Janudria, Fazenda Olhos
d’Agua, 20-V-2002, E.R. Salviani 2264 & J. Dutilh
(UEC). Jaiba, estrada para Varzelandia, 19-V-2002,
E.R. Salviani 2256 & J. Dutilh (UEC). Januaria, 24-VI-
1932, Campos Porto 2519 (RB). Janudria-Montes
Claros, km 354, E.R. Salviani 2267 & J. Dutilh (UEC).
Janatba, 18-V-2002, E.R. Salviani 2251 & J. Dutilh
(UEC). Janauba-Jaiba, 10 km antes de Jaiba, 18-V-2002,
E.R. Salviani 2253 & J. Dutilh (UEC). Montes Claros,
16°09°S, 43°52°W, E. Almeida 58 (RB). Porteirinha, 12-
V-1998, J.R. Pirani & al. 4276 (SPF). Rodovia (BR 122)
para Mato Verde, 10 km N. PARANA: Londrina (cult.?), 5-
V-1994, F. Chagas e Silva & L.H. Soares-Silva 1685
(ESA). SAo PauLo: Estacdo Biologica de Paulo de Faria,
19°55°S, 49°31°W, 26-1V-1994, V. Stranghetti 303
(UEC); ibidem, 19°58°S, 49°31’W, 20-1V-2001,
J. Tomasetto 157 & A.A. Resende (SJRP, UEC). Estrada
margens do Rio Parand, 4-VI-1972, P. Occhioni 1918

(JB). Lins, 16-1V-1995, J. Semir 33615 (UEC). Magda,
Fazenda CFM, 17-V-1995, Bernacci & al. 1887 (SPS).
Pindorama, 18-V-1939, O. Mendes 264 (RB); ibidem,
Fazenda Elidio Ribeiro, 18-V-1939, O.T. Mendes 264
(SP). Sdo José do Rio Preto-Pendpolis (BR 153), 4-V-
2002, F. Tomasetto 287 (SIRP, UEC).

PARAGUAY. Cerro Acahay, Carapegua-Ybcui, D.R.
Brunner 1141 (NY). CORDILLERA: Asuncién, 15-V-1889,
T. Morong 725 (NY). Cerro Palacios, 8-VI-1988, E. Zardi-
ni 4633 (MO). 5 km SE of Emboscada, 9-VI-1990, E. Zar-
dini & E. Velasquez 21248 (MO). Pr. Sapucay, IX-1913,
E. Hassler 12954 (E, MO). San Bernardino, VI-1900,
E. Hassler 7150d (G). Yparacaray, V-1913, E. Hassler
11724 (BAF, E, G, MO, NY). GuaIra: Villarica, ITI-1913,
P. Jprgensen 3933 (MO, NY, US). SAN PEDRO: Colonia
Primavera, 23-VI-1956, A. Woolston 691 (P, SI).

8. Ceiba boliviana Britten & Bakerf., J. Bot.
34: 175 (1896)

Ind. loc.: “Hab. Bolivia”

Type: Bolivia. Vil. Cochabamba, 1891, A.M.
Bang 1154 (lectotype, here designated,
BM!; isolectotypes, E!, G!, MO!, NY!, S!,
US!, W)

C. mandoni Britten & Baker f., J. Bot. 34: 175
(1896)

Ind. loc.: “Hab. Vicinnis Sorata ad radicam
collis Catarguata in scopulis. Prov. Lareca-
ja, Bolivia, G. Mandon 825; alt 2550 m.”

Type: Bolivia. Larecaja, vic. Sorata, Catar-
guata, 3-VI-1860, Mandon 825 (lectotype,
here designated, NY!; isolectotypes, G!,
P!, F photo!, MO!)

Xylon tunariensis Kuntze, Rev. Gen. P1. 3(2):
23 (1898); Ceiba tunariensis (Kuntze) K.
Schum., Just’s Bot. Jahresber. 26: 343
(1900)

Ind. loc.: “Bolivia: Tunarigebirge 1300 m”

Type: Bolivia. Tunari, O. Kuntze s.n. (lecto-
type, here designated, NY digital image!)

Chorisia grandiflora Rusby, nom. nud.

Trees c. 10 m with usually with swollen,
aculeate trunk. Leaves 5-7 foliolate, petioles
35-135 mm,; leaflets 95-110 x 35-50 mm,
oblanceolate, denticulate, glabrous, with peti-
olules 5-10 mm long. Flowers axillary, borne
singly or in fascicles. Pedicels c. 12 mm long,
stout. Calyx 32-40 x 20-23 mm, broadly cam-
panulate, lobed. Petals 75-110 x 25-35 mm,
held erect and so flower rather campanulate,
broadly spathulate, externally densely
sericeous-villous, internally glabrous, white-
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pinkish, with many conspicuous dark red stri-
ations. Staminal column 20-40 mm up to ap-
pendages which have 5 glabrous bifid lobes,
the column then continuing for some 3-
15 mm before dividing to 5 red filaments
which bear versatile, anfractuose anthers.
Ovary pyriform, with slender style bearing
the red globose stigma well beyon