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Global Patterns of Diversity in

Mangrove Floras

Robert E. Ricklefs and Roger Earl Latham

During the past three decades, ecologists have developed
a body of theory that attempts to explain global patterns
of species diversity in terms of interactions that limit the
local coexistence of species (Pianka 1966; MacArthur
1972; Connell 1978; Tilman and Pacala, chap. 2). The
outcome of these interactions is thought to depend on lo-
cal conditions of the environment; as a result, patterns of
diversity would parallel patterns of climate and other fea-
tures of the physical world. Theories of diversity based
upon local interactions predict that similar habitats in dif-
ferent parts of the world, in which biological communities
have developed independently, should support similar
numbers of species (Recher 1969; Cody 1975; Orians and
Paine 1983; Ricklefs 1987). This is the principle of con-
vergence. Although species richness generally does reflect
physical factors in the environment (Rosenzweig and Ab-
ramsky, chap. 5; Wright, Currie, and Maurer, chap. 6),
many comparisons of similar environments in different
parts of the world have revealed strikingly different num-
bers of species (Orians and Paine 1983; Ricklefs 1987;
Latham and Ricklefs, chap. 26; Morton, chap. 14;
Schluter and Ricklefs, chap. 21; Westoby, chap. 15). Such
“diversity anomalies” challenge our understanding of the
origin and maintenance of biodiversity.

Diversity anomalies may result from local factors other
than competition, including the effects of predation and
disturbance (Orians and Paine 1983). However, these
causes, to the extent that their influence is governed by
local physical factors, should produce convergent diver-
sity in similar habitats. Ecologists have also rightly
pointed out that what appear to be similar habitats may,
in fact, differ in fundamental attributes that affect species
richness (Morton and James 1988). At the same time,
however, ecologists must entertain the idea that differ-
ences in local species richness might arise from the partic-
ular history and biogeographical circumstances of each
region, quite apart from the contemporary local envi-
ronment.

Of the many examples of diversity anomalies, man-
grove floras are one of the most enigmatic. Mangroves
of the Indo—~Wiest Pacific (IWP) region have several times
the species richness of comparable associations in the
Atlantic-Caribbean-East Pacific (ACEP) region (Chapman
1976; Hada¢ 1976; Barth 1982; Tomlinson 1986; Duke
1993; see fig. 20.1). This anomaly parallels similar differ-
ences in the diversity of other associations in shallow

tropical seas, notably seagrasses, reef-building corals, and
their associated faunas (McCoy and Heck 1976; Rosen
1988; Woodroffe and Grindrod 1991). In both the ACEP
and IWP regions, one may find mangrove! associations in
the deltas of large rivers or along protected coasts, in
areas with both wide and narrow tidal ranges, and bor-
dering upon both arid and wet terrestrial environments.
However, mangrove habitats in the IWP region consis-
tently support more species than similar habitats in the
ACEP region. On a global scale, the IWP has four times
the number of genera (17 versus 4) and about six times
the number of species (40 versus 7) as the ACEP (Saenger,
Hegerl, and Davie 1983; Tomlinson 1986; table 20.1).
Furthermore, the present ACEP flora is, with the excep-
tion of a single endemic genus, a subset of the IWP flora
at the genus level. In the absence of obvious differences in
the physical habitat, the difference in mangrove diversity
between the IWP and ACEP regions may require an expla-
nation based on regional processes or unique history. In
this chapter, we address the mangrove diversity anomaly
by considering the taxonomic positions of mangrove
plants, their geographical distribution and fossil record,
and the paleogeography and paleoclimatology of the
mangrove habitat.

Taxonomic affinity provides clues to the historical de-
velopment of present-day mangrove floras, suggesting the
number of independent origins of modern mangrove taxa
and, to the extent that their terrestrial sister taxa are geo-
graphically restricted, the region of their origin. The fossil
record of mangroves is incomplete, but can help to distin-
guish regional differences in extinction and origination
that may be causes of global patterns in species richness
(Latham and Ricklefs, chap. 26; Van Valkenburgh and
Janis, chap. 28; Valentine and Jablonski, chap. 29). Pa-
leoclimatological and paleogeographical information may
contribute to our understanding of the geography of origi-
nation and dispersal of mangrove taxa.

The considerations outlined below suggest that

1. Tomlinson (1986) suggests that “mangal” be used as a term for
the community, and reserves “mangrove” for the plants themselves
(Macnae 1968). Accordingly, the environment and habitat can be
referred to by either term. Mepham and Mepham (1985) and Duke
(1993) do not favor “mangal” because it is not commonly used in
the English-language literature. In this chapter, we use “mangrove”
as both noun and adjective in reference to both habitat and individ-
ual plants or taxa.
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