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AbstrAct

A growing number of  biogeographical methods have attempted to describe formal means of  reconstructing 
the biogeographical history of  the organisms. Whatever the biogeographical method, however, the source 
of  systematic information has to be well worked out. Taxonomic noise is sometimes a true impediment 
to properly deal with the complexity of  life in its three-dimensional aspects, the threefold parallelism 
represented by form, space and time. This paper argues that historical systematics is a necessary basis for 
a historical biogeography. Organismal phylogenies or at least hypotheses of  monophyly should be taken 
as the basis for the study of  distribution patterns. Whenever a non-monophyletic taxon is misleadingly 
taken as monophyletic, erroneous interpretations in evolutionary analyses necessarily follow. When the 
proportion of  paraphyletic taxa considered in an analysis is small, a general pattern may be obtained, but 
the interpretation of  the biogeographical evolution of  each paraphyletic taxon will be equivocated. The 
delimitation of  areas of  endemism also depends on the precision of  the recovered phylogenetic informa-
tion. Indices based on phylogenetic diversity allow the delimitation of  areas for conservation of  biological 
diversity. Despite the plethora of  current available biogeographical methods, biogeography is not a mess, 
as was pointed elsewhere. The order in the discipline is subtle: as biogeography intends to comprehend the 
living world based on the study of  the form, space and time, a phylogenetic framework is a basic require-
ment. The lack of  reliable biogeographical primary information – historical taxa – certainly creates 
severe obstacles for historical biogeography.

Keywords: Biogeography, cladistics, conservation, endemism, monophyly, phylogeny, 
species.

IntroductIon

Biogeography is a field with a long, rich and of‑
ten controversial intellectual heritage, extending back 
to the very first studies of  the natural world (Nelson, 

1978; Nelson & Platnick, 1981; Mayr, 1982; Humphries 
& Parenti, 1999; Papavero et al., 2000; Nelson & Ladi‑
ges, 2001; Crisci et al., 2003; Lieberman, 2003; Wil‑
liams & Ebach, 2004; Heads, 2005b). The essential 
goals of  the discipline can be synthesized in two main 
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points, the discovery of  the patterns of  spatial distri‑
bution attained by life on earth – the manner biologi‑
cal groups are displayed on world’s geography – and 
the means by which this distribution was achieved – 
both in terms of  mechanisms and processes (Platnick 
& Nelson, 1978; Rosen, 1978; Ebach & Humphries, 
2003; Ebach et al., 2003; McDowall, 2004). In order to 
answer the fundamental question “Why are taxa dis‑
tributed where they are today?” (Platnick & Nelson, 
1978:1), for centuries biogeographers have attempted 
to establish the paths that led to the current spatial 
distribution of  life on earth’s surface.

Traditionally, biogeography has been divided 
in ecological and historical biogeography. Ecological 
biogeography is often restricted to groups of  lower 
taxonomic rank and smaller geographical areas, and 
is concerned with processes such as climate or oth‑
er physical or environmental factors occurring over 
short temporal scales. Historical biogeography ex‑
amines events and processes occurring over a long 
time span, based on causes that existed in the past and 
with consequences to large sets of  organisms (for a 
review, see Morrone & Crisci, 1995). Such a division, 
however, has been recently challenged (Lieberman, 
2003; Riddle, 2005). It is clear that patterns are nei‑
ther wholly historical nor wholly ecological. At any 
time, ecological processes play an important role in 
shaping the effect of  ongoing historical processes. In 
short, ecological biogeography is also historical, and 
vice-versa. Herein, biogeography will be always men‑
tioned in its temporal, i.e. historical, perspective.

A well‑known metaphor created by Croizat 
(1964) suggests that the diversity of  life is a historical, 
three‑dimensional phenomenon, the three elements 
being form (similarities and differences in the attri‑
butes of  the organisms), space and time. The view 
that biogeography is concerned with the history of  
biological entities in space is quite widespread. How‑
ever, the impossibility of  fully understanding the bio‑
geography without the other two components is, per‑
haps, not as well recognized, in spite of  the claims that 
there is no such a thing as an absolute space – space is 
a relative concept, only comprehensible if  considered 
mutually with the other two sides of  Croizat’s saying 
(Croizat, 1964, 1982; Craw et al., 1999; Crisci, 2001; 
Ghehan, 2001; and other panbiogeograhic studies). If  
earth and life really evolve together (Croizat, 1958), 
the patterns of  biotic distribution and the connec‑
tions between biotas are undisputable outputs of  the 
evolutionary process.

Phylogenies are biological hierarchical patterns 
resulted from descent with modification through 
time (Hennig, 1966). Obviously, evolution takes place 

somewhere – life is evolving in space and time. As 
evolution means nothing without the spatial com‑
ponent, does any spatial component mean anything 
without evolution? As the natural world has an inher‑
ent hierarchy provided by descent with modification, 
we can use such biological hierarchical patterns in 
order to recognize historical spatial relationships. As 
pointed by many authors, particularly those working 
under a cladistic (or a vicariancist) approach (Nelson 
& Platnick, 1981; Humphries & Parenti, 1999; San‑
tos, 2005), historical biogeography necessarily must 
be underlined by phylogenies of  organisms to take 
for grant the consequences of  common descent upon 
the distribution of  life over the globe.

In the words of  Nelson (1978:269), “biogeogra‑
phy is a strange discipline”. This seems a widespread 
view: biogeography is frequently seen with skepticism 
and considered one of  the most complex disciplines 
of  comparative biology. It is time‑consuming, deeply 
dependent on systematic information, and interre‑
lated to a great sort of  evidences provided by other 
branchs of  science, such as geology, geography, pale‑
ontology, molecular biology, and ecology. Many things 
have been told about the apparent “mess of  methods” 
into which the field is immersed, but the claims are 
not completely unfounded: it is not possible to infer 
complex histories solely using a straightforward, naïve 
biogeographical method. Areas, unlike most known 
taxa, are quite open systems and often have multiple 
and complicated histories, so there are no simple 
answers to explain biogeographical patterns (Funk, 
2004). The enormous sequences of  modifications on 
the face of  the earth in the last 3.8 billion years, with 
emergence of  new terranes, continental drift, coales‑
cence, and fragmentation, and their implication for 
organismal distribution, with extinction, disjunction, 
and dispersal, turn “areas” into very complex entities. 
Crisci (2001:165) accurately synthesizes this intricacy 
when he says that “probably we will never see it [the 
biogeographical history] totally revealed”.

From a methodological point of  view, none of  
the presently available algorithms for biogeographi‑
cal analysis are able to deal at the same time with the 
complete multivariate properties of  real data that 
should be considered during a biogeographical analy‑
sis, like directional dispersal, multiple areas with single 
terminal branchs, failures in vicariance, redundant dis‑
tributions (paralogy), missing areas caused by extinc‑
tion, and so on. An alternative in absence of  such a 
unified methodological tool is an integrative approach 
(Morrone & Crisci, 1995; Donoghue & Moore, 2003), 
with the application of  different methods at each step 
of  the analysis, taking advantages of  the merits of  
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each one. Notwithstanding, this approach is still too 
“loose” and quite close to compromise solutions. For 
instance, how to define which method is the best for 
a specific situation, since the answers are not known a 
priori? Is it possible to create a method that embraces 
all the multifaceted needs of  biogeography in order to 
turn it into a full‑blown autonomic discipline with its 
own principles? The answer is probably no – at least 
for the time being. Irrespective of  the complexity of  
the field of  research, there is additionally some degree 
of  clash between divergent schools of  biogeography. 
As Malte Ebach points in his debate with Juan Mor‑
rone (Ebach & Morrone, 2005:2181), “Biogeography 
is a field that cannot communicate with one language 
or one voice because there is a multitude of  conflict‑
ing ideas and aims”.

Anyway, a synthetic or a cut‑and‑dried recipe 
is not the solution. The conceptual framework for 
handling the distribution of  organisms and events 
in space is the phylogenetic perspective. What must 
remain common to the whole biogeography‑ground 
practice, no matter which kind of  scientific heritage 
is being considered, is phylogeny. As Hennig (1966) 
pointed out (what has been considered a common 
place since Wallace’s ideas (1858, 1876) about the ori‑
gin of  species), there is a close and recognizable rela‑
tionship between a species and the space it occupies. 
The dictum is one of  the foundations of  modern 
historical biogeography, and led to the development 
of  a whole new set of  practices based on the idea 
that phylogenetic relationships are biogeographically 
informative, the so‑called cladistic biogeography.

This article intends to advocate for the necessity 
of  phylogenies for historical biogeographical meth‑
ods, especially regarding the quality of  taxonomic 
data used to recognize areas of  endemism and the 
historical relationships among them. Without reliable 
delimitation of  the groups under inquiry (whatever 
the taxonomic rank), it is impossible to obtain consis‑
tent biogeographical hypotheses. As a corollary, the 
quality of  biogeographical databases is deeply rele‑
vant to the identification of  priority areas for conser‑
vation, which emphasize the meaning of  systematics 
to biogeography.

The value of  biogeographical reconstructions 
relies entirely on available evidence supporting mono‑
phyletic lineages in which they are based upon. Thus, 
misleading information (i.e., non‑historical taxa) is 
a major constraint for the reliable recovery of  bio‑
geographical history. Not only is a particular biogeo‑
graphical reconstruction of  non‑existing biological 
entities foolish, but false taxa generate incorrect in‑
formation in the quest for general biogeographical 

patterns. It is now well understood that the complex‑
ity of  historical reconstructions makes any noise in 
raw data due to the inclusion of  non‑historical groups 
a severe handicap to the overall analysis, as we well 
see further in this essay. Hence, biogeographical tools 
– techniques, procedures, or even entire methods – 
should treat their subject under a strictly phylogenetic 
perspective. Any method or researcher that resists the 
notion that systematics is the basis for historical bio‑
geography will be absorbed in many difficulties and 
misunderstanding in addition to those integral of  any 
biogeographical analysis, already hard enough to deal 
with. Paraphrasing Nelson (1994), after Dobzhan‑
sky (1973), nothing in historical biogeography makes 
sense except in the light of  systematics.

Previous organismal phylogenies, or at least hy‑
potheses of  monophyly of  given taxa, should be tak‑
en as the basis for the study of  distribution patterns 
– this statement could be seen as valid not just for 
cladistic biogeography but also for panbiogeography 
or any other historical biogeographical method. Once 
hypotheses of  monophyly of  different taxa are taken 
and analyzed together, the hypothesized relationship 
among the areas derived from the sister‑group re‑
lationships can be corroborated and explained as a 
general pattern, abandoned in favor of  an alternative 
explanation, or even considered as a unique event. 
Phylogenies therefore reveal what genealogical rela‑
tionships say about the relationships between the ar‑
eas the organisms occupy.

Monophyly and endemism

The comments above could be considered at 
first sight obvious and self‑evident to biogeogra‑
phers, but the present state of  biogeography literature 
shows that they are not. The notion that paraphyletic 
taxa should be recognized and accepted in biological 
classifications, for example, is still quite pervasive, as 
can be noted from the manifesto organized by Nordal 
& Stedje (2005) and some other recent papers on the 
subject (Brummit, 2006; Hörandl, 2006). Actually, ma‑
jor problems would be minimized if  some of  the fun‑
damentals presented in the first section of  this article 
were taken for granted prior to biogeographical stud‑
ies or methodological developments. Let us consider 
the species problem as an example of  the need of  
sharp systematic tools for biogeography. As pointed 
by Wheeler & Meier (2000), no matter what kind of  
scientific responses are offered to the current biodi‑
versity crisis, whether it is the establishment of  what 
groups and how many organisms live on the planet 
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nowadays or the comparison of  relative diversity and 
relationships among two or more taxa or areas, they 
will always rely upon a general consensus about what 
a species is. The delimitation of  the basic units of  bi‑
ological diversity affects estimates of  species diversity, 
historical‑evolutionary analysis of  these units, under‑
standing of  patterns of  gene flow within or among 
these units, delimitation of  areas of  endemism and 
so on (Cracraft, 1997, 2000). Systematic accuracy re‑
ally does make an enormous difference in the way the 
natural world is described and understood.

In many cases species as taxa correspond to a 
set of  populations not directly related even though 
grouped under the same name – sometimes referred 
to as “paraspecies” (Ackery & Vane‑Wright, 1984), 
“metaspecies” (Donoghue, 1985; Mishler & Brandon, 
1987), or “agamospecies” (e.g., Meier & Willmann, 
2000; Willmann & Meier, 2000). In other words, 
names of  species do not always correspond to real, 
historical systems. The inclusion of  non‑monophy‑
letic species in classifications has been advocated in 
the literature (e.g., Crisp & Chandler, 1996), but we 
strongly disagree with this position from a conceptual 
perspective. Whenever a non‑monophyletic taxon, at 
whatever rank, is incorrectly taken as a valid system‑
atic unity under an evolutionary perspective (homol‑
ogy character evolution, biogeography, conservation), 
the performed analysis will be flawed.

This seems to be largely overlooked even in part 
of  the scientific community due to the persistence of  
an idealistic or essentialist understanding of  the nature 
of  species. It is a widespread idea that when there is a 
species name in existing classifications, there is neces‑
sarily a corresponding real biological entity – rather than 
“conglomerations of  two or more species [or popula‑
tions] that we have not yet succeeded in diagnosing” 
(Wheeler & Platnick, 2000). Notwithstanding, biologi‑
cal classification is real science, and names in a classifi‑
cation are scientific hypotheses. Under some concepts 
of  biological species (e.g., Wheeler & Platnick, 2000), 
true species without autapomorphies are actually con‑
ceivable. But this is not necessarily true the other way 
around: not all species level taxa without autapomor‑
phies are real entities. Nevertheless, it is not the case to 
advocate here that individual organisms should be used 
as the terminal entities in cladistic analysis in order to 
distinguish monophyletic groups that can be consid‑
ered real species, rather than supposed interbreeding 
“groups” of  non‑related entities, as proposed by Vrana 
& Wheeler (1992) and by some Phylocode adherents 
(for a review, see Pickett, 2005). This is an extreme view 
– the distinction of  species is made for and prior to a 
cladistic analysis (Wheeler & Platnick, 2000).

In fact, as stated above, many available species 
names actually refer to monophyletic groups com‑
prising two or more different species (Figure 1A). 
Other names correspond to paraphyletic or polyphy‑
letic groups of  species (Figure 1B) or populations 
(Figure 1C). If  all species names really corresponded 
to historical units, some biogeographical methods 
not based on previous phylogenies would be safe. But 
the real world is much trickier and the output of  sys‑
tematic activity (the classification at all levels) is sub‑
ject to failure. For instance, Crisp & Chandler (1996) 
estimated that “the proportion of  paraphyletic and 
metaphyletic species may be 50% or higher”. If  true, 
this would be a tragedy for group studies performed 
without a truly phylogenetic perspective and for non‑
phylogenetic methods in biogeography. The example 
of  Drosophila serido (Manfrin & Sene, 2006) is illustra‑
tive as to how detailed and extensive systematic effort 
is necessary (in this case including even chromosomal 
features) to demonstrate that a “species” is paraphy‑
letic, eliminating an enormous amount of  misinfor‑
mation (about character homology, larvae biology, 
biogeographical patterns, false jump dispersal events, 
etc.) prompted by a misconstrued taxon at the species 
level. The split of  D. serido in five different species and 
the proposal of  a phylogenetic hypothesis including 
all new species and D. borborema, the sister‑group of  
D. serido stricto sensu, allowed a new view of  the bio‑
geographical relationships among the components of  
this group and its evolution (Figure 2).

Some authors, as Rage & Jaeger (1995), un‑
derstood that paraphyletic taxa can be useful in bio‑
geographical studies, “the only deficiency” being the 
missing part of  the taxa! It is exactly because, unlike 
monophyletic groups, paraphyletic and polyphyletic 
taxa do not represent complete hierarchical patterns 
of  character distribution that they are sources of  er‑
ror. The inclusion of  such non‑monophyletic entities 
as primary data in biogeographical analyses results 
in an incorrect depiction of  the historical hierarchy 
among areas (for supraspecific taxa) or an incorrect 
delimitation of  species distribution (for the species 
level). Monophyletic groups are necessary because 
they reflect the natural affinity of  whatever kinds of  
biological entities are considered, and the discovery 
of  such natural affinities – i.e. common descent – de‑
pends on phylogenetic scrutiny.

Areas of  endemism and methods

The phylogenetic perspective in biogeography is 
also valuable in the conservation effort. Indices based 
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Real species

Species names
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3 species names, 
1 paraphyletic
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3 species names, 
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H I J K

D

POM N
Four  species,
4 species names

subspecies

poor systematic information about diversity correct systematic information
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FIgure 1: Relationship between species and species names in classifications. H‑K correspond to existing biological species (I, J, and K 
to subspecies in C); M‑P correspond to species names in biological classifications. A. Nominal species M corresponds to a monophyletic 
group of  species. B. Nominal species M corresponds to a paraphyletic group of  species. C. Nominal species N corresponds to a paraphy‑
letic group of  subspecies. D. All species names correspond to real species.
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on phylogenetic diversity provide a measure of  how 
species diversity is distributed among monophyletic 
groups, and allow the scientific delimitation of  areas 
for biological diversity conservation (Nixon & Wheel‑
er, 1992; Wheeler, 1995; Wheeler & Platnick, 2000). 
Figure 3 presents a hypothetical example (based on a 
previous discussion by Wheeler & Platnick, 2000) of  
how such knowledge of  phylogenetic diversity is es‑
sential to the politics concerning the maintenance of  
species diversity. Even though there is an equal num‑
ber of  species in both areas A and B, the phylogenetic 

background clearly shows that the conservation of  
area B should be prioritized – it has a large number 
of  distantly related monophyletic groups and, hence, 
more biological diversity, when compared to area 
A, which contains closely related species of  a single 
monophyletic group.

As species are the basic unities in systematics, 
so areas of  endemism are the basic unities in bio‑
geography. However, despite the crucial role of  the 
concept of  areas of  endemism in biogeography, since 
the works of  de Candolle (1820) endemism has been 
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FIgure 2: The concept of  the cactophilous “Drosophila serido” before and after the proper understanding of  the phylogenetic relation‑
ships “below the species level”. A. Distribution of  D. serido and of  its “sister species”, D. borborema. B. Distribution patterns after the 
discovery of  the species previously included as groups of  D. serido and their relationships with D. borborema. C. Phylogenetic relationships 
in the group.
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defined in a vague manner and the criteria used to 
identify such areas, far from being well‑established, 
have been developed over centuries (Nelson, 1978; 
Nelson & Platnick, 1981; Anderson, 1994; Humphries 
& Parenti, 1999; Hausdorf, 2002; Szumik et al., 2002; 
Hausdorf  & Hennig, 2003; Szumik & Goloboff, 
2004). An “area of  endemism” means many things 
to many people, depending on their background and 
purpose of  investigation. Nevertheless, the delimita‑
tion of  areas of  endemism is the very first procedure 
in many biogeographical studies. How to proceed in 
this situation? An area of  endemism is not an area 
of  distribution (Santos, 2005) and its recognition is 

much more complex than merely plotting taxonomic 
occurrences on a map. This position is in accordance 
to that advocated by Harold & Mooi (1994), to whom 
an area of  endemism is a true historical unity, and to 
define it accurately biogeographers should necessarily 
take history into account. Distributional patterns can 
be considered sources of  biogeographical informa‑
tion only in the context of  the genealogical relation‑
ships within the inhabiting organisms.

As stated by Harold & Mooi (1994), an area of  
endemism is a geographic region in which are distrib‑
uted two or more monophyletic taxa that exhibit phy‑
logenetic and distributional congruence, with their 

FIgure 3: Areas A and B have the same number of  species (10 species each). A. Distribution of  species 16‑25 in area A. B. Distribution 
of  species 2‑4, 8‑10 and 12‑15 in area B. C. Phylogenetic relationships including the taxa distributed in areas A and B showing that area B 
has a larger number of  distantly related monophyletic groups than A.



70 santos, C.M.d. & aMoriM, d.s.: BiogeographiCal hypotheses and phylogenies

respective relatives occurring in other such defined 
regions. According to them, the delimitation of  an 
area of  endemism is a two‑step approach: (1) a basic 
taxonomic/distributional level analysis in which the 
taxa are chosen, their relationships hypothesized and 
their distributions delimited; and (2) a testing phase, 
in which other groups are inserted into the analysis in 
order to corroborate (or refute) these distributions as 
indicating areas of  endemism, and to test the histori‑
cal reality of  those areas. In short, the establishment 
of  an area of  endemism is unable to accomplish with‑
out the determination of  spatially congruent mono‑
phyletic entities.

Historical biogeographical methods aim to (1) 
recognize spatial homology, (2) identify areas of  en‑
demism, (3) formulate hypotheses about area rela‑
tionships, and (4) recognize the role of  past and pres‑
ent events causing spatial distributions (Morrone & 
Crisci, 1995; McDowall, 2004; Santos, 2005). Among 
biogeographical procedures, Parsimony Analysis of  
Endemicity (or PAE) (Rosen, 1988) has been used to 
delimit areas of  endemism based on their shared taxa 
according to the most parsimonious solution. Sam‑
pled localities, usually quadrats drawn over a map, are 
taken as analogous to shared derived characters (syn‑
apomorphies) in phylogenetic analyses. Shared areas 
in the distribution of  species are assumed to indicate 
shared unique biological history (Rosen, 1988; Rosen 
& Smith, 1988; Morrone & Crisci, 1995; Brooks & 
van Veller, 2003). To PAE, phylogenetic relationships 
of  groups are not relevant to the construction of  area 
relationships. PAE is a method that intends to identify 
areas of  endemism and the relationships among them 
but, as a non‑phylogenetic reconstruction procedure, 
it is unable to distinguish whether an area is histori‑
cally more closely related to another with regard to a 
third one (contra, see Nihei, 2006).

According to Morrone (1994), PAE is a helpful 
tool to establish areas of  endemism. However, PAE 
users only plot taxonomic occurrence on a map in 
search for congruent distributional patterns of  two 
or more species. Checking congruence in spatial dis‑
tribution is a trivial procedure and does not provide 
any sound evidence to determine natural or historical 
boundaries among the areas of  endemism. The rec‑
ognition of  the spatial distribution of  a historical en‑
tity is not the same thing as the definition of  an area 
of  endemism (Harold & Mooi, 1994; Santos, 2005).

Szumik et al. (2002) and Szumik & Goloboff  
(2004) recognized the correctness of  Harold & Mooi’s 
(1994) definition, but pointed out the operational dif‑
ficulties of  the criteria proposed by them, and sug‑
gested an optimally criterion that provides a way to 

assign a score of  endemicity to a given area regardless 
of  how that area was firstly hypothesized. As said be‑
fore, to study the history of  connections and disjunc‑
tions between areas is a difficult task because even 
fundamental biogeographical patterns such as ende‑
mism are easily obscured. Despite the methodologi‑
cal difficulties, it is quite clear that it is not possible 
to properly depict the boundaries of  areas of  ende‑
mism without a phylogenetic perspective to correctly 
identify monophyletic groups. In a brief  commentary, 
Knapp (2005) raised two fundamental benchmarks 
about biogeography: a careful taxonomic work, and 
a good definition of  areas of  endemism. Further: 
“without good species delimitation and definition, the 
terminals used in the cladograms or phylogenies are 
meaningless and without good phylogenetic hypothe‑
ses a scientist cannot relate the history of  distribution 
to the history of  the organisms” (Knapp, 2005:4).

The same problem of  lack of  historical con‑
nection – in other words, of  evolutionary connection 
– between specimens, populations and species is seen 
in phylogeography. The method was originally pro‑
posed by Avise et al. (1987) and can be defined as “the 
study of  the principles and processes governing the 
geographic distribution of  genealogical lineages at in‑
traspecic level using mitochondrial DNA (mtDNA) 
in animals and chloroplast DNA (cpDNA) in plants” 
(Posadas et al., 2006:397). Phylogeography suppos‑
edly intends to understand the distributional history 
of  populations and to depict the history of  areas in 
which they inhabit. In phylogeography, individuals are 
genotyped and assigned to maternal lineages and the 
resulting branched diagram is related to patterns of  
geographic distribution. This approach assumes the 
possibility of  vicariance and extinction, but attempts 
to emphasize the role of  dispersal in shaping distri‑
butional patterns (Ebach & Humphries, 2002; Mor‑
rone, 2002). The definition is alright and it would be 
nice if  the algorithm producing the “phylograms” 
and biogeographical explanations actually generated 
evolutionary connections. It is naïve to suppose that 
because the work is below the species level, the con‑
nections between the individuals would be of  some 
other kind. If  the connections are not historical (i.e., 
a phylogeny), what connects individuals and popula‑
tions? The answer is straightforward: similarity. The 
fact that the source of  data is molecular does not 
make the problem different from that of  morphology. 
The systematic literature of  the 1970s and 1980s has 
well demonstrated that “similarity” is not a positive 
indication of  kinship relations. Some authors criticize 
phylogeography considering it as a restricted and blin‑
kered approach in a complex multifaceted discipline 



 pap. avuls Zool. 47(4), 2007 71

(biogeography) which fails to consider its historical 
context (e.g., Ebach et al., 2003). From a biogeograph‑
ical point of  view, Heads (2005a) is even more inci‑
sive in claiming that the whole theory and practice of  
phylogeography is not centered on hypotheses testing 
but on reiterating the dispersalistic view of  Matthew 
(1915), of  the so‑called New York School of  Zooge‑
ography (Nelson & Ladiges, 2001), and the phyloge‑
netic biogeography, based on centre of  origin and the 
progression rule (Heads, 2005a; Santos, in press).

on the need for systematics

Nowadays, governmental institutions and pro‑
fessional organizations responsible for developing 
environmental policies to define areas of  conserva‑
tion have increasingly valued biogeographical studies. 
Delimitation of  areas of  endemism, evaluation of  di‑
versity and recognition of  areas of  interface between 
biomes – typical academic outputs of  biogeographi‑
cal analyses in the past – are now seen as important 
sources of  information for the creation of  databases 
used in the delimitation and maintenance of  conser‑
vation units. Discussions and debates on biogeogra‑
phy, much more than simple quarrels about semantics 
or scientific idiosyncrasies, run out of  the lab and 
reach a part of  society that is not aware of  what goes 
on within academic walls. There has been some pres‑
sure over taxonomy for faster production of  species 
names, with criticisms to whatever could retard this 
activity – the so‑called taxonomic impediment (Carv‑
alho et al., 2005). But of  what use is poor systematics 
for conservation if  it results in unreliable source of  
information? Systematics cannot compromise itself  
by furnishing such untrustworthy data.

There is a need to put order into biogeography. 
This does not mean biogeographers should unifying 
in a single method the current plethora of  theories, 
ideas and procedures of  the discipline, all of  them 
with different scopes and intentions. The multiplic‑
ity of  ways of  thinking in biogeography is absolutely 
salutary to the enrichment of  our knowledge of  the 
natural world and to guide our actions toward its pro‑
tection. The order in the field is more subtle: every 
biogeographical study requires a phylogenetic frame‑
work in order to properly describe aspects of  the liv‑
ing world based on the study of  the triumvirate space, 
form and time. As said by Gareth Nelson in a lecture 
in 1969 (reproduced in Williams & Ebach, 2004:710): 
“The Recent biota is not simply life, but life ordered 
and diversified by time and space”. During the history 
of  biological systematics, especially after the Darwin‑

Wallace revolution of  the 19th century, there was a 
search for a method that would truly discover the his‑
tory of  the natural affinities among the organisms in 
their classifications. After the excited debates in the 
1970s and 1980s on the nature of  the phylogenetic 
inquiry, it seems now to be the established paradigm 
that Hennig’s approach is such a method, and phy‑
logenies are the reference systems of  comparative 
biology. Likewise, historical biogeographers who be‑
lieve that their field is a part of  a broad evolution‑
ary research program should consider phylogenies as 
the reference system to all biogeographical studies. 
Methods that do not take into account monophyly 
and congruence among phylogenies of  taxa of  simi‑
lar distribution at whatever taxonomic level (as PAE, 
some phylogeographical procedures or even panbio‑
geography made without reliable systematic work) 
will naturally perish.

resuMo

Um crescente número de métodos biogeográficos tem buscado 
descrever maneiras formais de reconstruir a história biogeográ-
fica dos organismos. Entretanto, para qualquer método bioge-
ográfico empregado, a fonte de informação sistemática deve ser 
precisa. Ruído taxonômico é por vezes um verdadeiro obstáculo 
para se tratar apropriadamente da complexidade da vida no 
seu aspecto tridimensional, representado pelo triplo paralelismo 
forma, espaço e tempo. Esse artigo defende que a sistemática é o 
fundamento necessário para a biogeografia histórica. Filogenias 
de organismos ou ao menos hipóteses de monofiletismo devem 
ser a base para o estudo de padrões de distribuição. Táxons 
não-monofiléticos tomados erroneamente como monofiléticos re-
sultarão em interpretações incorretas nas análises evolutivas. 
Quando a proporção de táxons parafiléticos considerada em 
uma análise é pequena, um padrão geral pode ser obtido, mas 
a interpretação da evolução biogeográfica de cada táxon para-
filético será equivocada. A delimitação de áreas de endemismo, 
da mesma forma, também depende da precisão da informação 
filogenética. Além disso, índices baseados na diversidade filoge-
nética permitem a delimitação de áreas para a conservação da 
diversidade biológica. Apesar da pletora de métodos biogeográfi-
cos correntes, a biogeografia não é uma confusão, como foi apon-
tado anteriormente. A ordem nessa disciplina é sutil: como a 
biogeografia pretende compreender o mundo natural baseando-
se no estudo de forma, tempo e espaço, um arcabouço filogenético 
é condição essencial. A ausência de informação biogeográfica 
primária confiável – táxons históricos – cria sérios obstáculos 
para a biogeografia histórica.

palavras‑Chave: Biogeografia, cladística, conserva‑
ção, endemismo, espécies, filogenia, monofiletismo.
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