
Seed dispersal and
tree species diversity
In their review of seed dispersal [1], 
Wang and Smith echo the many voices
that have recently proposed that limited
seed dispersal contributes to maintaining
tropical tree diversity. According to this
proposal, superior competitors often fail to
arrive at sites that are favourable for their
recruitment, enabling inferior competitors
to ‘win by default’and thus avoid local
extinction. I believe that this argument
misses some crucial points and that
limited dispersal probably has a net
negative effect on the species richness and
ultimate fate of local communities.

Recent studies have modelled species
coexistence as a balance between
speciation (by mutation in a single
individual) and extinction [2,3]. In
Hubbell’s neutral theory, all speciation
events produce ecologically identical
organisms, and species go extinct by
random drift [2]. Actually, many
mutations are deleterious. Most, but not
all, of these inferior variants disappear
rapidly because of competitive exclusion
(or natural selection).

A niche-based theory of biodiversity
includes the same elements as the neutral
theory (mutation, elimination of inferior
variants by selection, and random drift)
plus variants whose relative competitive
ability depends on context, such that a
number of variants do not drift to

extinction but persist deterministically for
much longer than would be expected by
chance. All else being equal, communities
with niche-based dynamics have more
species than do neutral communities.

Limited fecundity, dispersal and
longevity all decrease the component of
species richness that is attributable to
niche differences. This is because variants
need to reach those particular places or
times where they have a competitive
advantage, to compensate for
demographic losses in unfavourable
situations and to escape random drift [4–6].
If dispersal is severely limited, niche
differences among species cannot promote
species richness, and the community
becomes effectively neutral.

In models without deleterious
mutations, local dispersal tends to create
local monospecific clumps and increases
species richness at larger scales [2,3]. 
If dispersal distances are sufficiently
short, this enhances the total richness 
of what is usually called a ‘local
community’ [3]. Now consider deleterious
variants. By preventing the spatial 
mixing of genotypes and species, and
competition among variants, local
dispersal hampers the elimination of
inferior variants [7–9]. At first sight, 
this appears to enhance the total number
of coexisting variants. However, a
population or community that does not
eliminate enough deleterious variants
eventually becomes dominated by
organisms that are unable to replace

themselves, and goes extinct by
mutational meltdown [8,9].
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Irresponsible harvest puts
white abalone on verge 
of extinction
In just 30 years, numbers of white abalone
Haliotis sorenseni off the coast of California
have declined from >1.5 million to
<2000 individuals. The primary cause of
decline is excessive harvest. They are now
so sparse that fertilization is not adequate 
to replace the remnant populations, and
extirpation from the coast of California
could come within ten years.

Anyone familiar with fisheries will be
unsurprised to learn about egregious
overharvest and population collapse. What
is surprising is that this abalone harvest
could have been so tenacious that a species

might actually disappear entirely from
Southern California. The species could still
persist off the coast of Mexico, but even
there overharvest is threatening its

persistence and the absence of dire
predictions regarding Mexican abalone
might be nothing more than an absence of

data of any kind. The National Marine
Fisheries Service is attempting to put
together an abalone recovery plan, the first
of its kind for a marine invertebrate species
(http://www.nmfs.noaa.gov/prot_res/
species/inverts/White_AB.html). There is
little doubt that many other marine
invertebrates are threatened and
endangered, but have simply escaped 
our notice. PK
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