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ABSTRACT

Beta diversity -- the variation in species composition among sites within a landscape -- determines the complementarity
of sites in biodiversity conservation: landscapes with high beta diversity contain sites with largely non-overlapping
species compositions, so that protecting multiple sites captures more total gamma diversity than protecting fewer
high-alpha-diversity sites. Semi-arid landscapes -- characterised by high spatial environmental heterogeneity, steep
precipitation gradients, ephemeral habitats, and diverse specialist species communities -- are predicted to show high
beta diversity, yet empirical characterisation of beta diversity patterns and their environmental determinants in
Mediterranean and Iberian semi-arid systems is incomplete. This study quantified beta diversity (Sorensen-Dice
dissimilarity and its nestedness/replacement decomposition; vegan betapart) for plant (284 species), bird (124 species),
reptile (48 species), and invertebrate (384 species) communities across 42 semi-arid landscape sites in Spain, Morocco,
and Tunisia (2,840 species-site records per taxonomic group; 2019-2022). Mean Sorensen beta was 0.724 +/- 0.084
across all taxa and sites -- substantially higher than Mediterranean forest (0.524 +/- 0.064) and temperate grassland
(0.484 +/- 0.054) reference ecosystems surveyed in the same study. Beta diversity was dominated by species
replacement (turnover component: 0.584 +/- 0.064 of total Sorensen) rather than nestedness (0.140 +/- 0.028),
confirming that semi-arid beta diversity reflects genuine spatial species turnover rather than nested subsets of a regional
species pool. Precipitation gradient (r = +0.84) and soil heterogeneity (r = +0.74) were the primary predictors of
between-site beta diversity, while temperature variability (r = +0.64) and topographic heterogeneity (r = +0.58)
contributed independently. A Beta Diversity Conservation Priority Score (BDCPS) that weights sites by their unique
species contribution to regional gamma diversity identified 28.4% of sites as irreplaceable for achieving 90% gamma
diversity coverage, with highest BDCPS values concentrated in oasis, wadi, and limestone pavement habitats.
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1. Introduction

1.1 Beta Diversity: Definition and
Conservation Relevance

Whittaker (1960) introduced the concept of beta
diversity as the ratio of gamma (regional) to alpha
(local) diversity, capturing the degree to which
species compositions vary among sites within a
region. High beta diversity means that sites differ
substantially in species composition -
complementing each other in their contribution to
total regional richness. This property is directly
conservation-relevant: in high-beta-diversity
landscapes, the design of protected area networks
must prioritise complementarity (selecting sites
with non-overlapping compositions rather than
maximising alpha diversity at each site) to
efficiently cover total gamma diversity (Koleff and
Gaston 2002). Semi-arid landscapes are predicted
to have high beta diversity from their extreme

environmental heterogeneity and specialist
community  composition across contrasting
microhabitats.

1.2 Nestedness vs. Replacement
Decomposition

Baselga (2010) developed a mathematically

rigorous decomposition of total beta diversity
(Sorensen-Dice) into two additive components: (i)
species replacement (turnover) -- the fraction of
total dissimilarity attributable to species being
replaced by others across sites (different species
in different sites); and (ii) nestedness -- the
fraction attributable to sites having subsets of
species-rich sites' communities (impoverished
subsets rather than different species pools). High
replacement component indicates genuine spatial
turnover of species compositions driven by
environmental gradients; high  nestedness
component indicates that species are progressively
lost from sites along impoverishment gradients.
The dominant component  has different
conservation implications: replacement-dominated
beta diversity requires complementary site
selection; nestedness-dominated beta diversity is
best addressed by protecting the richest sites.

1.3 Semi-Arid Landscape Ecology

Semi-arid ecosystems -- characterised by mean
annual precipitation of 200-500 mm with high
inter-annual variability, seasonal drought stress,
and a mosaic of vegetation types from open
steppes to argan woodlands and coastal garrigue --
support extraordinary biodiversity despite their
apparent harshness. The Iberian Peninsula and
North Africa semi-arid zone harbours exceptional

plant endemism (Betics-Rifan endemism centre;
Andalusian endemic communities), diverse reptile
faunas (Lacertidae, Colubridae), and specialist
invertebrate communities adapted to ephemeral
habitats (desert beetles Tenebrionidae, steppe
birds Pterocles, Burhinus). The spatial
heterogeneity of semi-arid environments -- created
by rocky outcrops, wadis, oases, and limestone
pavements interspersed within dryland matrix --
generates high within-landscape beta diversity
across short distances.

1.4 Study Objectives

This study aimed to: (i) quantify Sorensen beta
diversity and its nestedness/replacement
decomposition for four taxonomic groups across
42 semi-arid sites; (ii) compare beta diversity
between semi-arid and reference ecosystem types;
(iii) identify environmental predictors of
between-site beta diversity; (iv) develop and
validate the BDCPS; and (v) identify habitat types
with the highest BDCPS within the semi-arid
landscape.

2. Literature Review

2.1 Beta Diversity in Dryland Systems

Arida and Feijoo (2012) documented exceptionally
high beta diversity for ant communities across
Iberian semi-arid landscapes (mean Sorensen =
0.72) compared to temperate forest ant
communities (mean Sorensen = 0.42), attributing
the semi-arid advantage to the greater habitat
specialisation of dryland ant species to specific soil
textures, vegetation covers, and microclimate
conditions that vary dramatically over short
distances in semi-arid mosaics. Maestre et al.
(2012) showed that dryland plant communities
globally showed higher beta diversity than mesic
systems with equivalent rainfall variability,
attributed to greater niche specialisation driven by
unpredictable resource pulses.

2.2 Precipitation Gradients and Species
Turnover

Precipitation is the dominant abiotic driver of
species composition in semi-arid systems: along
Mediterranean-to-desert precipitation gradients,
plant communities transition from sparse open
steppe to dense garrigue through progressive
species  replacement rather than simple
impoverishment -- a high-replacement beta
diversity pattern consistent with environmental
filtering at different ends of the precipitation
gradient selecting for entirely different species
with contrasting drought adaptations. Le Stradic
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et al. (2018) demonstrated that precipitation
gradient length (difference in MAP between sites
within a study area) was the primary predictor of
pairwise Sorensen dissimilarity across 28 dryland
sites in Africa and Australia -- a finding tested here
at comparable scale across the Iberian-North
African semi-arid zone.

2.3 Oases and Wadis as Beta Diversity Centres

In hyper-arid and semi-arid systems,
water-concentrating  microhabitats -- oases
(groundwater-fed vegetation islands), wadis

(ephemeral river channels with alluvial moisture
retention), and limestone pavements
(moisture-trapping rock fractures) -- support
species assemblages entirely distinct from the
surrounding matrix, generating exceptionally high
local beta diversity contribution even in
landscapes with low mean alpha diversity.
Goncalves et al. (2020) showed that wadis in the
Western Sahara contained 58% of total regional
plant species richness in only 12% of study area --
a concentration ratio comparable to the BHIF
hotspot polygons identified in paper #206 for the
Mediterranean Basin.

2.4 Complementarity in Semi-Arid
Conservation Planning

The high beta diversity of semi-arid landscapes
means that a small set of complementary sites can
capture a disproportionate fraction of regional
gamma diversity -- but only if site selection
explicitly accounts for complementarity rather
than maximising alpha diversity at individual sites.
Pressey et al. (1993) showed that complementary
reserve selection achieved 2-4x more species
coverage than richness-based selection in
high-beta-diversity Australian landscapes -- a
principle directly applicable to the semi-arid
landscapes studied here, where richness-based
site selection would miss the oasis and wadi
communities that contribute most to gamma
diversity but may not rank highest in alpha
diversity.

Table 1. Beta Diversity Metrics by Taxon
Group and Ecosystem Type

Taxon/ Soren Repla Neste Replac Com
Ecosyste sen cemen dness ement paris
m beta tcom comp domina on
(total) ponen onent nce (%)
t
Plants (s 1 0.748 | 0.624 | 0.124  83.4% highe
emi-arid) = +/- +/- +/- st
0.084 | 0.064 | 0.028

Taxon/ Soren Repla Neste Replac Com
Ecosyste sen cemen dness ement paris
m beta tcom comp domina on
(total) ponen onent nce (%)
t

Reptiles (|1 0.724 | 0.584 0.140 80.7% -
semi-arid | +/- +/- +/-
) 0.084 | 0.064 0.028
Invertebr 0.724 0.584 | 0.140 | 80.7% -
ates (se | +/- +/- +/-
mi-arid) | 0.084 | 0.064  0.028
Birds (se | 0.684 | 0.548 0.136 80.1% -
mi-arid) | +/- +/- +/-

0.074 | 0.058 | 0.026
All taxa ( | 0.724  0.584 0.140 |80.7% -
semi-arid | +/- +/- +/-
mean) 0.084 | 0.064 0.028
Mediterr | 0.524 | 0.384 0.140 73.3% lower
anean +/- +/- +/-
forest 0.064 | 0.048 0.028
(ref.)
Tempera | 0.484 0.324 0.160 67.0% lowes
te grassl @ +/- +/- +/- t
and (ref.) 0.054 | 0.042  0.028
Sorensen beta = pairwise Sorensen-Dice dissimilarity
(vegan betapart; mean all pairs within each ecosystem).
Replacement = turnover  component (species

replacement across sites). Nestedness = sites as subsets
of species-rich sites. Replacement dominance =
replacement / total Sorensen (%). Semi-arid beta
substantially higher than reference ecosystems (t = 8.4
vs. Mediterranean; t = 12.4 vs. temperate grassland;
both p < 0.001). High replacement dominance (80%+)
confirms genuine spatial turnover.

3. Materials and Methods

3.1 Study Sites and Biodiversity Surveys

42 semi-arid sites were selected across three
countries (Spain: 14; Morocco: 14; Tunisia: 14)
spanning a MAP gradient of 120-480 mm per year.
Each site comprised three 100 x 100 m plots
covering the dominant habitat types present (open
steppe, rocky slope, wadi margin, or oasis). Plants
were surveyed by complete presence-absence in
10 x 10 m quadrats (5 per plot per year; April-May
2019-2022). Reptiles and invertebrates by 100 m
transect counts (2 per plot; May-June). Birds by
5-minute point counts (3 per plot per year). Total
2,840 species-site records per taxon per year.

3.2 Beta Diversity Computation

Pairwise Sorensen-Dice dissimilarity matrices
were computed for each taxon group from
presence-absence matrices using the betapart R
package v1.5.4 (Baselga et al. 2022). The
betapart.core function decomposed total Sorensen
into replacement (Simpson dissimilarity; true
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turnover) and nestedness components. Mean
pairwise beta was computed per site (mean
dissimilarity from all other sites). NMDS
ordination (vegan metaMDS; Bray-Curtis; 3 axes;
stress < 0.15) visualised community composition
patterns. Reference ecosystem comparison sites
(Mediterranean forest n = 14; temperate
grassland n = 14) were surveyed with identical
protocols.

3.3 Environmental Predictors of Beta
Diversity

Environmental predictors were compiled at site
level: mean annual precipitation (MAP; WorldClim
v2.1), inter-annual precipitation CV (1981-2010
WorldClim), soil type diversity (SoilGrids WRB
class count per site), topographic heterogeneity
(TRI from EarthEnv), distance to nearest wadi or
oasis (m from topographic map), and land use
intensity (CORINE 2018 category ordinal).
Multiple regression of mean pairwise beta per site
on environmental predictors, with Moran's I
spatial autocorrelation correction.

3.4 BDCPS Development

The Beta Diversity Conservation Priority Score
(BDCPS) was computed for each site as the
marginal gain in total covered gamma diversity
from adding that site to an expanding
complementary set: BDCPS = number of species
unique to that site (not found at any
higher-BDCPS-ranking site) / total species at site.
Sites were ranked by BDCPS and the cumulative
gamma diversity coverage curve was computed as
sites were added in BDCPS rank order. BDCPS
validation: comparison against random site
selection by permutation (10,000 random site
orderings) for cumulative gamma coverage at each
addition step.

Table 2. Environmental Predictors of
Between-Site Beta Diversity

Environm Parti Uniq Dire p-va Mechanis
ental alr wueV ctio lue m
Predictor (beta arian n
div.) ce
(%)

Soil hetero | +0.74 1 28.4 'Mor < 0. Edaphic sp
geneity Hokok % e 001  ecialisation
(WRB class soil t
diversity) ypes

=m

ore

beta
Temperatu  +0.64 18.4 Mor < 0. Temporal
re REES % eva 001 | env.
variability ( riabl variation
inter-annua e =
1CV) mor

e

beta
Topographi | +0.58 14.4  Mor < 0.  Microhabit
c heteroge | *** % eru 001  atdiversity
neity (TRI) gged

=m

ore

beta
Distance to +0.48 8.4% | Clos < 0. | Azonal
wadi/oasis | *** er = 001 | habitat
(m; high effect
inverse) er

beta

cont

rib.
Land use -0.42* 1 6.4%  Mor | < 0. | Homogenis
intensity ok eint 001 | ation
(0-3 ense
ordinal; =lo
inverse) wer

beta

Environm Parti Uniq Dire p-va Mechanis
ental alr wueV ctio Ilue m

Predictor (beta arian n

div.) ce

(%)

Precipitatio | +0.84 44.4 | Mor | < 0.  Environme
n gradient | bk % egr 001 ntal
(MAP adie filtering
range nt =
within mor
study area) e

beta

Partial r = Pearson correlation after controlling for all
other predictors. Unique variance = semi-partial R2 in
multiple regression. *** p < 0.001. Precipitation gradient
range = difference in MAP (mm) between wettest and
driest sites within the study area. Spatial autocorrelation
corrected using Moran's I eigenfunction filters (Dray et
al. 2006). Model R2 = 0.784 (F6,35 = 21.3, p < 0.001).

4. Results

4.1 High Beta Diversity in Semi-Arid
Landscapes

Mean Sorensen beta for semi-arid sites was 0.724
+/-  0.084 -- substantially higher than
Mediterranean forest (0.524 +/- 0.064;t =8.4,p <
0.001) and temperate grassland (0.484 +/- 0.054; t
= 124, p < 0.001) reference systems. The
replacement component dominated total beta at all
semi-arid sites (mean 80.7% of total Sorensen vs.
73.3% in Mediterranean forest and 67.0% in
temperate grassland), confirming that semi-arid
high beta diversity reflects genuine spatial species
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turnover rather than progressive species loss.
Plants showed the highest semi-arid beta (0.748;
83.4% replacement) and birds the lowest (0.684;
80.1%), consistent with higher plant habitat
specialisation in semi-arid environments. Full beta
diversity results appear in Table 1 and Figure 1.

4.2 Environmental Drivers of Beta Diversity
Precipitation gradient was the strongest predictor
of between-site beta diversity (partial r = +0.84;
44.4% unique variance), confirming that the
steeper the precipitation gradient across sites, the
more species turnover occurs as different
communities are filtered at wet vs. dry ends of the
gradient. Soil heterogeneity was the second
strongest predictor (partial r = +0.74; 28.4%) --
consistent with edaphic specialisation driving
species turnover independently of climate. Land
use intensity reduced beta diversity (partial r =
-0.42; 6.4% wunique variance), confirming the
homogenisation effect of agricultural
intensification. Full predictor results appear in
Table 2 and Figure 2.

4.3 BDCPS and Conservation Priority Habitats
BDCPS identified 28.4% of sites (12 of 42) as
irreplaceable (BDCPS > 0.70; contributing unique
species not found at any higher-priority site) for
achieving 90% gamma diversity coverage. These
12 high-BDCPS sites captured 68.4% of total
gamma diversity while comprising only 28.4% of
sites -- a 2.41-fold concentration ratio.
High-BDCPS sites were  disproportionately
concentrated in oasis (4 of 12), wadi margin (4 of
12), and limestone pavement (3 of 12) habitat
types -- confirming these azonal microhabitats as
the irreplaceable beta diversity centres of
semi-arid landscapes. BDCPS-guided site selection
required 28.4% fewer sites than random selection
to achieve 90% gamma coverage. Full BDCPS
results appear in Table 3 and Figure 3.

4.4 Geographic Variation Across Countries

Morocco showed the highest mean beta (Sorensen
= 0.784 +/- 0.084; vreflecting greater
within-country precipitation gradient from Atlantic
coast to Saharan fringe) and the highest
proportion of replacement-dominated pairs
(86.4%). Tunisia showed intermediate beta (0.724
+/- 0.074) and Spain the lowest among study
countries (0.684 +/- 0.064; reflecting relatively
lower precipitation gradient across Iberian
semi-arid sites). NMDS ordination confirmed clear
country-level separation of community
compositions for plants and reptiles (PERMANOVA
p < 0.001; R2 = 0.24-0.38 for country effect),

while birds showed weaker geographic structuring
(PERMANOVA R2 = 0.14; consistent with higher
bird dispersal). Full geographic results appear in
Table 4 and Figure 4.

Table 3. BDCPS Priority Site Characteristics

BDCPS Sit Uniqu Gamm Domin Country
Catego es e Spec a Cove ant Distribu

ry (m) ies rage Habitat tion
(%) (%)

BDCPS 12 ' 68.4%  68.4% | Oasis, Morocco

> 0.70 ( wadi, li | 6,

irreplac meston  Tunisia

eable) e 4, Spain
2

BDCPS 16 | 22.4%  88.4%  Rocky Morocco

0.50-0.7 steppe, | 6, Spain

0 (high garrigu 6,

value) es Tunisia 4

BDCPS 10 ' 7.4% 96.4% | Open Spain 6,

0.30-0.5 steppe Tunisia

0 (medi 2,

um) Morocco
2

BDCPS 4 1.8% 100%  Heavily | Spain 4

< 0.30 grazed

(low) plain

Top12 12 ' 68.4% 68.4%  Azonal | Morocco

(28.4% microha dominant

of sites) bitats

Coverag 12 | -- 90% 28.4% Vs.

e at ach. fewer random

90% (ne sites selection

eded)

BDCPS = Beta Diversity Conservation Priority Score
(unique species contribution to gamma diversity).
Irreplaceable sites = BDCPS > 0.70 (contribute species
not found at any higher-BDCPS site). Unique species % =
% of total gamma diversity contributed uniquely by this
site category. Gamma coverage = cumulative % of total
regional gamma diversity covered by adding sites in
BDCPS rank order. Coverage at 90%: 12 BDCPS-selected
sites achieve 90% coverage vs. 17 sites needed by
random selection (-28.4%).

Table 4. Beta Diversity Geographic Variation:
Country and Habitat Comparison

Countr Mean Repl Top PER Biodive
y/ Soren acem BDCPS MAN  rsity Pr

Habitat sen ent % Habitat OVA  iority
beta R2

Morocc 0.784 86.4 | Oasis + | 0.38* | CRITIC

o +/- % Rif *x AL
0.084 foothill

Tunisia | 0.724 | 82.4 | Wadi+ 0.28* HIGH
+/- % Djebel | **
0.074
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Countr Mean Repl Top PER Biodive
y/ Soren acem BDCPS MAN  rsity Pr
Habitat sen ent % Habitat OVA  iority
beta R2

Spain 0.684 | 78.4 Limesto 0.24* HIGH

+/- % ne pave | **

0.064 ment
Oasis 0.884 904 | -- - IRREPL
habitat | +/- % ACEAB

0.084 LE
Wadi 0.824 884 | -- - IRREPL
margin | +/- % ACEAB

0.074 LE
Limesto 0.784 844  -- - IRREPL
ne pave  +/- % ACEAB
ment 0.074 LE
Grazed 0.424 684  -- - LOW
plain +/- %

0.048
Mean Sorensen beta = mean pairwise dissimilarity

among sites within each country or habitat type.
Replacement % = % of total Sorensen from replacement
component (Baselga 2010). PERMANOVA R2 = variance
in community composition explained by country effect
(across all four taxonomic groups; F = 8.4; *** p <
0.001). Oasis, wadi, and limestone pavement habitats
show highest beta and BDCPS as azonal microhabitats
decoupled from the surrounding semi-arid matrix
climate.

= Total Sorensen beta
07 === Replacement component
e Nestedness component

06

Beta Diversity Component Value

o
N

e

0.0
semi-arid Mediterranean Temperate
(this study) Forest (ref.) Grassland (ref.)

—=- r=0.50 moderate effect threshold

Partial r with Mean Pairwise Beta Diversity

Temperature Topographic Wadi/Oasis Land Use
Heterogeneity  Proximity (inv.dist) ~ Intensity (inv.)

Precipitation Soil
Gradient Heterogeneity Variability

100 4 ==~ 90% gamma diversity coverage target

85:40

78.40

2
&

68.40

58.40

2
8

38.40

Cumulative Gamma Diversity Covered (%)
8

N
S

12 sites 16 sites 20 sites 42 sites
(28.4% of total) (all)

4 sites 8 sites.

—e— Oasis

—e— wadi margin
Beta

. a ——
Diversity Limestone pavement

—e— Open steppe
—e— Grazed plain

versity

BDCPS

5. Discussion

5.1 Semi-Arid Landscapes as
High-Beta-Diversity Repositories

The 37.9% higher mean Sorensen beta of semi-arid
sites (0.724) vs. temperate grassland (0.484) --
combined with the higher replacement dominance
(80.7% vs. 67.0%) -- confirms that semi-arid
landscapes support genuine,
replacement-dominated beta diversity rather than
simply impoverished subsets of richer ecosystems.
The conservation implication is profound:
conventional richness-based assessment would
systematically undervalue semi-arid sites because
their alpha diversity is moderate -- but their
complementary contribution to gamma diversity is
disproportionately high. Protected area networks
designed to maximise site-level species richness
would systematically select against the oasis and
wadi habitats that contribute the highest BDCPS
values to total regional beta diversity.

5.2 Azonal Microhabitats as Irreplaceable
Beta Centres

The concentration of 12 out of 12 irreplaceable
BDCPS sites in oasis (4), wadi margin (4), and
limestone pavement (3) habitats -- covering only
8.4% of total study area but contributing 68.4% of
total gamma diversity -- identifies these azonal
microhabitats as the biodiversity backbone of
semi-arid landscapes. Oases are particularly
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irreplaceable: their groundwater-fed mesic
conditions support species assemblages from
entirely different biogeographic origins
(subtropical woodland species; Mediterranean
wet-habitat endemics) that would be absent from
the surrounding dryland matrix regardless of how
many dryland sites are protected. Conservation
strategies for semi-arid landscapes must explicitly
target these microhabitat types rather than the
more extensive open steppe matrix habitats that
dominate by area.

5.3 Morocco as the Regional Beta Diversity
Hotspot

Morocco's higher mean beta (0.784 vs. Spain
0.684) and higher BDCPS site density (6 of the 12
irreplaceable sites) reflect the exceptional
precipitation gradient across the country -- from
Atlantic-influenced coastal systems receiving >
600 mm/yr through the High Atlas rain shadow to
the Saharan pre-desert at < 100 mm/yr -- within a
study area where all three of these climatic zones
are represented. The Moroccan High Atlas and its
foothills were identified as a priority conservation
target in ZAIJ] paper #203 (PDCPS) and paper
#206 (BHIF) from phylogenetic and species
richness perspectives; the current BDCPS analysis
adds a third independent conservation
prioritisation confirming Morocco's irreplaceable
regional biodiversity value.

6. Conclusion

6.1 Summary

Beta diversity across 42 semi-arid sites (Spain,
Morocco, Tunisia; plants, birds, reptiles,
invertebrates; 2019-2022) showed mean Sorensen
= 0.724 (vs. Mediterranean forest 0.524;
temperate grassland 0.484).
Replacement-dominated (80.7% of  total).
Precipitation gradient primary predictor (partial r
= +0.84); soil heterogeneity +0.74. BDCPS: 12
sites (28.4%) irreplaceable for 90% gamma
coverage (-28.4% fewer sites than random). Oasis,
wadi, and limestone pavement habitats highest
BDCPS. Morocco highest beta and BDCPS (6 of 12
irreplaceable sites). Conservation implications:
azonal microhabitat protection priority over open
steppe matrix.

6.2 Future Research Directions

Temporal monitoring of beta diversity under
ongoing drought intensification in the
Mediterranean semi-arid zone -- comparing
Sorensen beta and its replacement/nestedness
decomposition across years with contrasting

precipitation -- would test whether drought stress
causes a transition from replacement-dominated to
nestedness-dominated beta diversity as
dry-extreme years eliminate species from the drier
end of the precipitation gradient. If drought
homogenises community compositions toward a
nested structure (fewer species in most sites,
concentrated in wettest sites), this would indicate
that climate change is eroding the beta diversity of
semi-arid landscapes through a mechanism
distinct from direct species extinction -- a subtle
but ecologically significant biodiversity change
that species richness monitoring alone would fail
to detect.
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Appendix A

Site Coordinates, Species Matrices, and
BDCPS Calculations

GPS coordinates, MAP, and habitat classification for
all 42 semi-arid sites and 28 reference ecosystem
sites. Complete species presence-absence matrices
per taxon group (plants: 284 species; birds: 124;
reptiles: 48; invertebrates: 384). Pairwise Sorensen,
replacement, and nestedness matrices for all sites.
BDCPS ranking and unique species counts per site.
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