Comparing incomparable
Variationin species composition explained by environment

IS not comparable among datasets with different levels of
undersampling
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Undersampling
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Undersampling
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Disentangling the Drivers of p
Diversity Along Latitudinal and
Elevational Gradients

Nathan ]. B. Kraft,?* Liza S. Comita,>* Jonathan M. Chase,® Nathan ]. Sanders,®”’

Nathan G. Swenson,® Thomas O. Crist,’ James C. Ste!gen,m’11 Mark Vellend,**? Brad Boyle,13
Marti J. Anderson,** Howard V. Cornell,*® Kendi F. Davies,*® Amy L. Freestone,*’

Brian D. Inouye,'® Susan P. Harrison,® Jonathan A. Myers®

Understanding spatial variation in biodiversity along environmental gradients is a central theme in
ecology. Differences in species compositional turnover among sites (B diversity) occurring along
gradients are often used to infer variation in the processes structuring communities. Here, we show
that sampling alone predicts changes in 3 diversity caused simply by changes in the sizes of species
pools. For example, forest inventories sampled along latitudinal and elevational gradients show the
well-documented pattern that B diversity is higher in the tropics and at low elevations. However,
after correcting for variation in pooled species richness (y diversity), these differences in {3 diversity
disappear. Therefore, there is no need to invoke differences in the mechanisms of community
assembly in temperate versus tropical systems to explain these global-scale patterns of {3 diversity.

documented patterns in ecology are that  ficult to distinguish because multiple processes
species richness in local communities gen-  operating at multiple scales may govern geo-
erally declines with increasing latitude and ele-  graphic variation in diversity (3). For example,
vation, such that the diversity of many clades  declines in diversity with elevation and latitude
peaks in lowland, tropical areas (/, 2). The mech-  could result from deterministic community

Somc of the most striking and frequently — anisms underlying these gradients are often dif-
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Comment on “Disentangling the
Drivers of 3 Diversity Along Latitudinal
and Elevational Gradients”

Hanna Tuomisto* and Kalle Ruokolainen

Undersampling

Kraft et al. (Report, 23 September 2011, p. 1755) argued that the latitudinal trend in B diversity
is spurious and just reflects a trend in y diversity. Their results depend on the idiosyncrasies of

their data, especially the latitudinally varying degree of undersampling and a local sampling setup
that is not suitable for analyzing drivers of B diversity.
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raft et al. (1) started with the premise
that trends in B diversity are indicative of

First, the value of B diversity in a data set can
be indicative of species responses to environ-
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Fig. 1. The dependency of o and y diversity (A), p diversity (B) and proportional
species turnover (C) on species pool size and within-subunit number of in-
dividuals in 10-subunit data sets. Each color corresponds to a different species
poal size: red, 10 species; blue, 50 species; orange, 250 spedies; black, 1250
species. Each line shows the mean of 1000 replicates where 10 subunits of either
10, 50, 250, 1250, or 6250 individuals were randomly drawn from a log-normal
species-abundance distribution. In (A), the lower line for a given species pool size
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shows « diversity and the upper line, v diversity. With a sufficiently large number
of individuals, @ and y converge; all subunits were drawn from the same species
pool, so any compositional differences among them are caused by under-
sampling. In (B), the factor by which y exceeds a (By = y/a) decreases with the
increasing number of individuals sampled. In (C), the proportion of species in the
entire set of 10 subunits that does not fit within a single subunit (Bp = 1 — a/fy)
decreases with increasing number of individuals sampled.
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Comparison of terminology

Richness/unseen species Speciegpool/dark

concept diversity concept
(Gotelli, Colwell, Chao etc.) (Zobel PN NJet&)t
individualbased speciedased
community richness species pool
species richnes®f alphadiversity
sample)
unseen species dark diversity

some species are more
abundant than others
-> ’_)
speciesabundance
distribution
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community richness = 5 species
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Case study data:

T 6localities

1 12 plots per locality

T 4 nested subplots per plot

T detailedmeasurement®f
environment

400 n?

100 n?

25m?
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