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THE AMERICAN GENERA OF SIMAROUBACEAE
AND THEIR DISTRIBUTION

W. W. Thomas!

RESUMO — Uma revisdio das relagdes filogenéticas das subfamilias de Simarou-
baceae é apresentada e os padrdes de distribuigio dos géneros americanos sio dis-
cutidos. As seis subfamilias de Engler s3o avaliadas e as trés subfamilias com
géneros representados nas Américas sdio discutidas em detalhe. Os oito géneros
americanos incluem-se em trés padrdes gerais de distribui¢fio: amplamente distri-
buidos nos neotrdpicos; limitados ao norte da América do Sul; e com distribui¢io
disjunta entre as Indias Ocidentais, América Central e México, e o sul da América
do-Sul. Estas distribuigdes sdo discutidas e interpretadas.

Palavras-chave: Simaroubaceae, distribuigfio geografica, flora neotropical.

ABSTRACT — A review of the phylogenetic relationships of the subfamilies of
Simaroubaceae is presented and the distribution patterns of the American genera
are discussed. Engler’s six subfamilies are evaluated and the three subfamilies
represented in the Americas and their included genera are discussed in detail. The
eight American genera fall into three broad distributional categories: widely distri-
buted throughout the neotropics, limited to northern South America, and disjunct
between the West Indies, Central America and Mexico and southern South Amer-
ica. These distributions are discussed and interpreted.

Key-words: Simaroubaceae, distribution patterns, neotropical flora.

Introduction

The Simaroubaceae are a primarily tropical family of about 200 species
(Cronquist 1981, Nooteboom 1962a) in 20-30 genera. The primary center of
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diversity for the family is in tropical America with a secondary center in tropical
West Africa. The family is morphologically diverse and lacks any one feature
common to all the genera and absent in related-families. Most species are
dioecious trees or shrubs with alternate compound leaves, five-parted flowers
and drupaceous fruits.

The Simaroubaceae have close affinities with the Rutaceae, Burseraceae,
Meliaceae and Cneoraceae. Collectively, these families comprise the narrowly
defined Rutales of Dahlgren (1980) and Melchior (1964). Takhtajan’s (1980)
broader concept of the order includes many of Dahlgren’s Sapindales, most
notably the Anacardiaceae. Cronquist (1981) and Thorne (1983) both treat the
rutalean and sapindalean groups as suborders of a more broadly conceived
order (the Sapindales of Cronquist and the Rutales of Thorne). The Rutaceae
are closest, having in common similar chemistry and wood anatomy; most
Rutaceae differ from Simaroubaceae in having punctate glands and -in the
absence of quassinoid compounds (degraded triterpenoids unique to the Sima-
roubaceae). The Burseraceae and Anacardiaceae, although morphologically
similar, differ from the Simaroubaceae in their resinous inner bark, distinct
wood anatomy, and lack of quassinoids. The Meliaceae usually differ in having
connate filaments and ovaries with only one style, but they are, overall, morpho-
logically similar to the Simaroubaceae. The Rutaceae and Meliaceae both
contain limonoids, triterpenes which resembic e precursors of the quassinoids
found in the Simaroubaceae.

The Subfamilies and Genera

Engler (1931) divided the family into six subfamilies with one large sub-
family, the Simarouboideae, comprising most of the genera, and five smaller
subfamilies of one to three genera each. Cronquist (1944a, b, ¢, d) produced
brief treatments of the ‘American genera with the exception of Picramnia.
Below, Engler’s subfamilies are used as a framework for discussing the Ameri-
can genera and their distributions.

Surianoideae: Suriana, Cadellia, and Guilfoylia (along with Stylobasium
formerly placed in the Chrysobalanaceae) were moved by Cronquist (1981) and
Dahlgren (1983) to the family Surianaceae which both authors place in the
Rosales. This elevation from the rank of subfamily to family has gained general
acceptance. Another genus, Recchia (Rigiostachys) was included by Engler
(1931) and Cronquist (1944d) in the Surianoideae. Although Cronquist (1981)
accepted the concept of a separate Surianaceae, he retained Recchia in the
Simaroubaceae on the strength of its compound leaves and nectar disk. The
recently described Recchia simplicifolia Wendt & Lott, because of its simple
leaves, may provide a link between that genus and the Surianaceae. The gyno-
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basic styles found in Recchia and in the three accepted genera of Surianaceae
are anomalous in the Simaroubaceae and provide a strong argument for in-
clusion of Recchia in the Surianaceae.

Irvingioideae and Kirkioideae: Both are exclusively Old World groups
whose inclusion in the Simaroubaceae is controversial.

Simarouboideae: This subfamily comprises most of the genera in the
Americas, including Simaba, Simarouba, Quassia, Castela (including Hola-
cantha), Picrasma, and Picrolemma (including Cedronia). The features that
characterize this group are those that are considered typical attributes of the
family: i.e., the presence of quassinoids, separate carpels with united styles,
drupaceous fruits, appendaged filaments, and a tendency towards unisexual
flowers. Simaba, Simarouba, and Quassia form a closely related group which
Nooteboom (1962b) united, along with some Asian genera, into one genus under
the name Quassia. :

Alvaradoideae: This subfamily comprises the single genus, Alvaradoa,
which includes five species. While the taxonomy of the genus is well-understood,
its relationships to the rest of the Simaroubaceae are obscure. There does exist,
however, one report of quassinoids from Alvaradoa (de Villatoro et al., 1974).

Picramnioideae: This subfamily also comprises a single genus, Picramnia,
a New World genus of 40 species it was not studied by Cronquist and has not
been revised since Engler’s (1874) treatment for Flora Brasiliensis. It is under
study now by Dr. J. R. Pirani and me, a collaboration which has resulted in
treatments of the morphology of the genus and a revision of the Brazilian species
(Pirani 1989), a conspectus of the Mexican and Central American species
(Thomas 1988), and several new species (Pirani 1988; Pirani & Thomas 1988,
Thomas 1990).

Picramnia exibits several morphological similarities with Alvaradoa:
pendent racemes (in many species), unisexual, small flowers with stamens
alternate with the sepals, fused ovaries, and comparable wood anatomy. No
quassionoids have ever been detected in Picramnia.

Distribution of the American Genera

The American genera of Simaroubaceae occur from Arizona, Texas and
Florida in the southern United States south to northern Argentina. Although
one introduced species, Ailanthus altissima (Miller) Swingle, is found in tem-
perate regions, all native American species are either tropical or subtropical in
occurrence. The native genera have distributions which fall into three general
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categories: 1) Neotropical, 2) Northern South Ainerica, and 3) Disjunct. As dis-
cussed earlier, the genera Suriana and Recchia, traditionally treated as mem-
bers of the Simaroubaceae, are considered as belonging to the Surianaceae.

Neotropical: This distribution is used for genera occurring in several
vegetation types and throughout the neotropics, in Mexico and Central Amer-
ica, the West Indies, and South America. The genera Simarouba, Picramnia,
and Simaba exemplify this pattern.

Simaba: This is the second largest neotropical genus of Simaroubaceae
with 24 species divided into three subgenera and is currently under study in
collaboration with E. Franceschinelli. Although primarily restricted to Ama-
zonian and planaltine South America, there are species in most of South Amer-
ica and one widespread species, S. cedron Planch., which is found as far north
as Mexico.

Simarouba: A genus of five species, it is found from Florida (USA),
Mexico and the Greater Antilles to Bolivia and the states of Minas Gerais and
Espirito Santo in Brazil. Three clearly distinct species are each endemic to one
of the Greater Antilles: Cuba, Hispaniola, and Puerto Rico; one species is found
primarily in Mexico and Central America; and two are restricted to South
America.

Picramnia: The largest genus of Simaroubaceae, the 40 species of Pi-
cramnia are found from Florida, Mexico, and the West Indies to southern
Brazil and Paraguay. Practically all species are found in forests (with the
exception of a couple of species found in the cerrado and campo rupestre of
Brazil). Although there are many species which are quite widespread, many
of the rest have very narrow distributions (see Pirani 1989, this symposium,
Thomas 1990) which seem to correlate with “‘centers of endemism” as described
by Prance (1982).

Northern South Américan: This distribution covers northern South Amer-
ica from the Amazon basin northward and including adjacent parts of Central
America.

Picrolemma: This genus comprises two species, one known from Colom-
bia and Peru and the other from the Amazon basin. The widespread P. sprucei
Benth. occurs throughout lowland Amazonia. The other species, P. huberi
Ducke, was for many years known only from the type. It has become clear to
me recently, however, that it is conspecific with Cedronia granatensis Cuatr.,
a monotypic genus that is better considered as belonging to Picrolemma.

Quassia: This genus is widely used as a medicinal plant and has been so
used for centuries. Because of this, its natural distribution is difficult to deter-
mine with confidence. The collections available to me show a more or less
continuous distribution from the Guiana through Venezuela and Colombia
north to Nicaragua.
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Figure 1 — Currently known distributions of the genera Alvaradoa, Castela, and Pi-

crasma.

Disjunct: This pattern is primarily one where the genus is found in Central
America and the West Indies (and occasionally in northernmost South America)
as well as in southern South America (Fig. 1). Genera showing this pattern
are Alvaradoa, Picrasma, and Castela. Alvaradoa and Castela are adapted to
arid habitats while Picrasma is a genus of forests.

Alvaradoa: This is a genus of five species which are mostly geographically
distinct. One species is restricted to southern South America from Argentina
to Bolivia. Of the other four, one is found in southern Florida (USA), Cuba,
the Bahamas, Central America and Mexico, and the three remaining ones are
each endemic to a single island, one on Cuba, one on Hispaniola, and one
on Jamaica.

Castela: In 1944(a), Cronquist recognized 12 species in this genus by
maintaining several segregate species. 'I'he following year he aggregated three of
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these into one, C. erecta Turp., reducing the number of species to ten. Moran
& Felger (1968) discovered and described a new species which they referred to
Castela but which they considered intermediate between Castela and the related
Holacantha. On the weight of this intermediacy, they submerged the two ex-
isting species of Holacantha into Castela resulting in a total of thirteen species.
Two of these are found in southern South America from Bolivia and Paraguay
to Argentina and Brazil. Three are endemic to Cuba, one to Jamaica, and one
to Hispaniola. Of the remaining six, four are found in the southwestern United
States and Northern Mexico, one restricted to Oaxaca, Mexico, and the last,
widespread Castela erecta with three subspecies, found from Texas to Mexico,
the West Indies, northern South America, and the Galapagos Islands.

Picrasma: A genus of seven species, it has a distribution similar to that
of Alvaradoa, with one species found in southern South America and the rest
from northern South America north to Mexico and the West Indies. There are
species endemic to Hispaniola, Cuba, Veracruz, Mexico, and the lesser Antilles.
Another species is more widespread, found throughout the West Indies and
south to northern South America. An undescribed species first detected by
Cronquist (1944d) occurs in the northern Andes. A collection from Santa Cruz,
Bolivia, indicates that more collecting from the Andean countries may fill in
what is now a gap in distribution. This would leave the two genera of arid areas,
Castela and Alvaradoa as the ones with disjunct distributions.

The disjunct distributions of Castela and Alvaradoa are consistent with
the Trans-Tropical Disjunctions discussed by Solbrig (1972), Hunziger (1972),
and Raven (1972). The mechanism leading to this distribution is probably best
described as ““... a sporadic, step-wise migration, operating at different times
throughout the Tertiary and by different pathways, and resulting in a limited
exchange of plant species and genera between North and South America”
(Raven, 1972). While Hunziger (1972) argues for a pattern of migration of
Larrea divaricata from South to North America, based in part on the greater
diversity of the genus in South America, the diversity of the genera Alvaradoa
and Castela is greater in North America. Although this might justify the con-
clusion that these genera of Simaroubaceae migrated from north to south, it is
also possible that the greater area available in the north granted more oppor-
tunities for geographical isolation and speciation. Studies of these genera now
underway may further elucidate these questions.
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