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Fig.8.4 Disiribulion ofspBcies of Bnjneiliaceae.Sed. Simplicltollae 9. Sed. Ovalifoiiae . Sed. Paucifíorae •.
Sed Sluebelia 9. Ñames olspecies In laDle B.1. Macizo Colombiano Q . S s spiraeantnemum As Acsm/í/t/a (Cjnonlaceae).
Twogenera cióse related to Brunellia.
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The numberof spedes for eachcounhyis shownin Tables8^, 8.3. Brunellia
has its máximum specific diversity in the ColombianAndes where 34out of the
54 species occur, including 25 endeude spedes. Ecuador has 14 spedes induding
4 endemic; Perú has 6 endemic spedes from a total of 11spedes ; Bolivia has 2
endemic spedes from a total of 5 spedes. Number of spedes of Brunellia
according to geographical distribution is presented in Fig.8.1, With regard to
Colombia, the greatest number of spedes is found in the WestemCordillera (16
species) and the Madzo Colombiano (located in southem Colombia before the
branching point of the Colombian Andes, 13 species). Fourteen species are
present in the Eastern and 9 in the Central Cordilleras (Table 8.3,Figs.8.3,8.4).
These Cordilleras present a similar number of endemic species.Four endemic
species are found in the Eastern Cordillera, three of which belong to Subsect.
Propinqtiae, three endemic spedes in the Westem and Central Cordilleras (Table
8.3). Two endemic spedes are present in the small area of theMadzo Colombiano.

Species of the fivesectionsproposed in thephylogenetic study (Chapter7)
concur in a small area, ftom the Madzo Colombiano Ürrough Ecuador-tonorthem
Perú (Figs. 8.5,8.6). Tirelargest number ofspedes is foundin thenorthem Andes
(Colombia). For Sect.Smpliafoliae, the Macizo Colombiano and northem Andes,
and for Sect. Brunellia Westem of the North Central and West ofNortheastemcordi
lleras are areas with the highestnumberofspedes.(Figs. 8.3,8.4).

The Sects. BriinelUa and SinipUcifoUae have a broader distribution (Figs.
8.3,8.4). Section Brunellia (26species) is distributed from 20®southto 20°north
in Central América and also in the Greater Antilles.

Table 8.2 Distribution, number of species and endemic species of Brunellia.

COUNTRY Number of species Endemic species

BOLIVIA 5 2

COLOMBIA 34 25

COSTA RICA A

CUBA 1

DOMINICAN REPUBLIC 1

ECUADOR 14 4

GUATEMALA 1
HAm 1

HONDURAS 1
JAMAICA 1
MEXICO 1
PANAMA 3
PERU 10 6
PUERTO RICO 1

EL SALVADOR 1

VENEZUELA 4

\
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land Cordillera. Santa Marta, as with the Cocuy and Merida massifs were the
result of the most recent upiift of the Andes around 4-6 m. y.ago, their forma tion
coincides with the accretion of the Panamanian Isthmus to the continent

(Kroonenberg et al. 1990).

The absence of phylogenetic studies for most of the Caribbean taxa is
also a limiting factor to constructing a biogeographic hypothesis. Among the
various attempts to explain Caribbean biogeography, Rosen's studies (1975,
1985) indícate that biotic data provide a direct means to the corroboration or
falsification of geological hypotheses. The current distribution of Bnineüia in
Central América and the Greater Antilles is reía ted to the theories of Caribbean
geological history ofRosen (1985). The Caribbean hypothesesof Rosen (1985)
are based on the geological theories and cladograms of areas where each
branchingrepresents cladogenesis ofdifferentgroups. It is in accordancewith
the available distribution pattem data of Bnmellia in Panama and eastem Costa
Rica, Honduras, Nicaragua, México, and the Greater Antilles-Cuba,Jamaica,
Puerto Rico,and the Dominican Republic (Figs. 8.1,8.3,8.4-8.6,Tables 8.1,8.2).

Both theories, latitudinal and longitudinal displacement (Salvador and
Creen 1980,Anderson and Schmiot1983) are rather similar and coincide in the
sequence of land connection and discoimection butdiffer inthe parental origin
of thebiota (Rosen 1985). The two theories take into account both north and
west SouthAmérica, and eithercanexplain the presence of Bnwallia in Cen
tral América and the GreaterAntilles.

According to Graham (1985) climatic and physical conditions favored
the interchange of tropical elements across the North Atlantic from the
Cretaceous to the early Eocene but this interchange became less from the
Middle Eocene tolatertimes. The formation ofthePanamanianisthmusof3.6
m y ago B. P(Keigwin 1978) in the Pliocene, and the upheaval of the Andes in
the Miocene andPliocene have been considered asbarriers for theinterchange
of tropical elements. In this interchange, tectonic displacement would have
been impHed as well as connections forming between different geographical
features and thus transforming them into other configurations (Rosen 1985).
The finding of BrmelUa pollen grains from the Oligocene in Puerto Rico by
Graham and Jarzen (1969) indicates that such interchange was happening
before the Eocene when it was favored by the connections of the Panama-
Costa Rican Are with the northwest of South América, andthe Proto-Greater
Antilles plates with northem South América. However, Kroonenberg et al.
Í1990) reported avery cióse approximation of the island are to Colombia at
the end of Miocene around 7m. y. ago. Despite this discordance the presence of
Brunellio in Central América and the Greater Antilles could have been due to
land connections of northern South-América with proto-Central América and
the Greater Antilles.
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PIg- B. 5 Geographic dislributlon of Sections of BfunelUa. Macizo Colombiano Q-

Sectlon Bninellia

Section OvaHtolieB

Section Paucifo'BB *
Sectfon SimpllcifOl'BB 0
Sactton Sluebelia *

\
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Fig.8. 6 Approximate aisInOulion ares lar Brunellla based on dala trom Figs 8.3and8.4. Sect. Brunellla
Sed. Ovalitoliae S. Sed. Paucilloraa •, Sed SImplldfoliae • , Sed Stuebella • .
S = Spi'aeanlhemum A= Acsmilhia (Cunoniaceae). Twogenera cióse related lo Brunellie.
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The aforementioned evidence indícales that is more plausible to accept
that Brimellia carne from the south-north migration of Gondwana biota mass
than from North América as was considered by Cuatrecasas (1970). Croizat
(1952) believed that Brunellia was present in the New World before the Andes
began to rise, entered from the south, and migrated from Boliviaand Perú to
the northern Andes, Central América, and the Greater Antilles. However, there
is no evidence that the species fírst appeared in Bolivia, It is known that the
current distribution of several groups does not represent the original
distribution. For example, climaticchangescould have reduced the primary
distribution. In some groups of Cunoniaceae such as Spiraeanthemum and
Acsniitliia, fossils from üíeEocene and Oligocene insouthemandsouthwestem
Australia occur in dryer places than where extant species are found;fossil
pollen of Cillbeea from Late Paleocene, Eocene and Oligocene indicate the
extinction of this genus in South América (Bradford and Barnes2001).

8.3. 2 Diversification area or ancient area

Center of origin, or ancestral area as it is now known, hasbeen a matter
of study since tire time of Lirmaeus and Darwin. It was a popular method to
explain current distributions untilthe1970's (Bremer 1992). Under this concept
only dispersiónwas usedtoexplain thepattems ofgeographical distribution
of an individual organism. Hennig'sprogression rulefunctions under the same
concept as center of origin and has been widely used by evolutionary
researchers such as, Simpson (1952), Mayr (1982) and alsoWiley (1981). Page
and Lydeard (1994) consider that thestrict adherence to dispersal as the unique
cause of distribution was due to the geological concept of stable areas, for
example, the permanence of continents and ocean basins.

As stated in a recent review by Bueno and Llórente (2000) center of
origin was criticized by Caín as far back as 1944. Ten criteria and their
corresponding inconsistencies were indicated in their review.Thus, according
to the current discussion on historical biogeography and the available
information of Brunellia, it is most appropriate to talk about diversification
area instead of ancient area. I consider diversification area as the place where
different morphological lineages co-occur and where the most important
evolutionary changes occurred. In this case, species of the five sections
recognized by the phylogenetic analysis concur in a small area, from theMa
cizo Colombiano (southem Colombia before the branching point of the
Colombian Andes) through Ecuador-to northern Perú(Figs. 8.5,8 6).

From the altitudinal data on the cladogram (Fig. 8.7), and using
ACCTRAN optimization (Farris 1970) in an earlycladogenesis ofBrunellia an
altitudinal range between 2000and 3000m was found for the diversification
area. Regarding the cladogram the highest altitude is seen at the basal
cladogenesis of Sects. Brunellia and SUnplicifoliae, but a reversión at the latest


























