Sources, sinks and chaos

In an recent issue of TREE, Diast reviews the
importance and complexity of source-sink
habitats in ecology. She points out the difficuities
of identifying the source-sink populations from a
simple comparison of the demographic
parameters between populations in a single
generation study, and affirms that these situations
can be correctly identified only by long-term
demographic studies.

| think the above affirmation is true oniy for
populations with a single stable-equilibrium
density. The difficuity may persist for long-term
demographic studies if the source population
present chaotic behaviour?. For instance, using the
source-sinic madel presented by Watkinson and
Sutherland? with a source population with chaotic
dynamic (A = 100, a=0.01 and b = 10} and a
sink population (A = 0.8, a= 0 .01 and
b = 1) with migration rates of, say, m, = 0.6 and
m,=0.1. We can calculate the net rate of
population increase (R), which is @ measure of the
number of births and deaths that occur, in arder to
identify source and sink populations (R < 1
corresponds to sink populations). After a
simulation of 100 generations to see the
long-time population behaviour, the iast three
outcomes for the chaotic population are:

Generation R
98 .15

39 58.1
100 0.02

We can see that sometimes the population
behaves as a source (e.g. K= 58.2) and
sometimes as a sink {e.g. A = 0.15) owing to the
chaotic behaviour of the population, showing the
difficulties of discerning between source and sink
poputaiions even in long-term studies.
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Reply from P.C, Dias

| agree with Gonzalez-Andujar that it may be
difficuit to identify clearly source and sink
populations even from long-term aemographic
studies. It is also true that ecological thinking has
been dominated by equilibrium concepts!, anc
that other kinds of popiiation dynamics, such as
stochastic or chactic behaviour, should not be
ignored. However, | would like to reiterate a few
points concerming the scurce-sink modei as
defined by Pulliam?.
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First, Pulliam has defined source and sink
populations in termsa of ‘BIDE’ models, that is,
models thaf inciude not only birth and death rates,
but also envigration and immigration rates. Birth
and death are inaufficient to identify sources and
sinks, whatever the lerngth of the swdy (cf. Ref. 3).
Second, his definitions? of snurce and sink apply
‘10 equilibrium populations only’, and thus are not
suited for chactic popuiations. Third, his mode!”
implies active dispersal (i.e. habitat selection
hased on differences in habitat quality), and
| am nut aware of population madels that include
both chaotic behaviour and habitat choice.

t therefore believe that restrictions concerning
chaotic behaviour are not relevant in a genuine
source-sink context; such a behaviour wouid
question the definition of a *source’ poputation
rather than its identification.

Identifying source and sink copulations from a
model mainly implies knowing population sizes at
each generation, But in the real world, source-sink.
functioning is a biological concept that includes
other demographic parameters as weil as other
faciors like habitat heterogenaity, density
dependence or individual behaviour (e.g. habitat
selection).

Anyway. definitions of zources and sinks are
conceptual tools, not rigid labels, so they may not
always strictly fit natural populations. It is healthy
to keep ir mind that nature is not generated by
modeis.
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Social terminology:
what are words worth?

Debating Costa and Fitzgerald® over the merits of
using within- group distribution of reprcduction as
the isey criterion for understanding ‘eusociality’,
Reeve et al.? criticized ‘the idea (attributed to
Wicslo [sic}} that it is best not 1o categorize
societies at all, bt rather simply to note and
describe each taxon as a phylogenetically unique
entity.’ This misrepresents my views?, and misses
two important points.

The first point relates to the f nction cf
definitions of terms like "eusocie ity". Costa and
Fitzgerald? (p. 288) carefully quoied from Weisio®
that authors should state ‘precisely and exolicitly
how they operationally define...[social
Lehaviors).. . for the specific hypotheses they wish
to test.' Definitions are conceptuad tools, and
different questions recuire different frameworks®.
For exampte, if one wanted to test the hypothesis
that groups are more efficacious than sciitary
individuals in defending nests agairist predators,
then appropriate categories are group-living’ or
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‘solilary’, rather than ones derived from
within-greup distributian of reproduction.

The second point relates to the use of
priylogenetic data in evoiutionary studies.
Recve et al. express concern that using a
‘phvisgeneticaliy unigue entity’ as a basis for
comparnison wili ‘block the fundamental scientific
goal...of seeking common causal principles
underlying convergent phenomena.’ This concern
is puzzling since phylogenetic information is
required fo distinguish between convergent and
homglogeus traits. Comparing phylogenetically
distant species like birds and bees, as well
as closely related species, can give valuable
insights regarding generat patterns of evolution,
and the two kinds of comparisons serve
different ends.
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g@@aﬁﬂ Wright meets
artificial life

It was a real pleasure to sge Togquenaga ang
Wade's aiticle on why A- and B-life research have
failed to interact as much as at least some
researchers in both fields were (and stit! are,
hoping!. t would simply like 1o highlight a couple of
points for further discussion.

First, the authors point out that the type of
mutational effects influencing A- and B-life
systems are different, with mostly mutations of
rinor effect being typical of real organisms, and
mutations of large etfect heing more cnaracteristic
of Alife. However, this is more a conventional
assurmption than it is a fact, at least when it
comes to the genetic basis of phenotypic
novelties. While it is true that many mutations in
living organisms :are neutral or guasi-so wien they
oceur, several authors have recently pointed out
that the evelutionary rofe of a reduced number of
loci with major effects on the phenotype might
have heen unclerestimated owing to the influence
of the fisherian paradigm? 3.

Sacond, one of the reasons that there has been
little enthusiasm in the B-iife community about
A-life accompiishments is because several A-life
researchers have simply rediscovered (and
sometimes renamed without acknowledging, or
knowing about) fundamental theorems of
population and quantitative genetics. One can get
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