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1 Supplementary Methods: Laboratory Processing

DNA eztraction. We extracted DNA from each replicate sample following the protocol
in [1]. Leeches were transferred to a new tube to remove the preservative, soaked in a
volume of digestion buffer (10 mM Tris-HCl, 10 mM NaCl, 2% SDS, 5 mM CaCl,, 2.5
mM EDTA, 40 mM dithiothreitol, and 0.2 mg/mL Proteinase K) equal to 5 times the
volume of each sample’s leeches, and incubated at 55 °C (rotating) until all the leeches
were dissolved. Following this incubation, we aliquoted 0.6 mL of digestion buffer from
each sample for purification with the QIAquick PCR purification kit (Qiagen, Hilden,
Germany). To detect any DNA cross-contamination, negative controls were created in
both steps, digestion and purification.

PCR amplification. We PCR-amplified two mitochondrial markers: one from the 16S
rRNA gene (MT-RNR2; primers 16Smaml: 5'-CGGTTGGGGTGACCTCGGA-3" and
16Smam?2: 5'-GCTGTTATCCCTAGGGTAACT-3' [2]), and the other from the 12S
rRNA gene (MT-RNR1; primers forward: 5'-ACTGGGATTAGATACCCC-3' and re-
verse: 5'-YRGAACAGGCTCCTCTAG-3' modified from [3]). Target fragments were 81
to 117 bp and 82 to 150 bp respectively, excluding primers. Hereafter, and throughout
the manuscript, we refer to these two markers as LSU (16S) and SSU (12S), referring
to the ribosomal large subunit and small subunit that these genes code for. (We do
this in part to avoid confusion with the widely used bacterial 16S gene, which is ho-
mologous to our 12S marker, rather than our 16S.) The LSU primers are designed to
target mammals, and the SSU primers to amplify all vertebrates. A third primer pair
targeting the standard cytochrome ¢ oxidase I marker [4] was tested but not adopted



in this study as it co-amplified leech DNA and consequently returned few vertebrate
reads. We also tried using human blocking primers, to help avoid wasting read depth on
human amplicons. However, in our initial trials, we found that over 70% of our samples
failed in PCR, and even successful amplifications had low yields. We did not pursue this
approach further, and instead chose to compensate for the presence of human reads by
increasing sequencing depth.

Primers were ordered with sample-identifying tag sequences. We used 8-bp tags with a
minimum difference of 3 nucleotides. The file 8bp_Tags_leeches.txt lists all tag sequences
used in this study and is available at https://github.com/jiyinqiu/ailaoshan_
leeches_method_code. To identify (and remove) ‘tag jumping’ errors [5], we used a
‘twin-tagging strategy,” meaning that both forward and reverse primers used the same
tag sequence for a sample (e.g. F1/R1, F2/R2, F3/R3). Thus, if a library contained
tag combinations F1/R1, F2/R2, and F3/R3, an F1 tag-jump would produce F1/R2 or
F1/R3, which could be detected and removed, since these combinations were not used
in this library. We used the DAMe protocol [6] to remove these tag-jumped Illumina
reads and to identify and remove reads containing PCR and/or sequencing errors. The
DAMe protocol PCR-amplifies each sample three times per marker, each time with a
different twin-tag pair, which allows the PCRs to be individually identified after se-
quencing. Reads containing errors are more likely to show up in only one PCR and at
low copy numbers, which allows them to be filtered out bioinformatically (see below).
Different libraries sent for sequencing at the same time (see below for details of library
construction), and thus potentially sequenced in the same lane, used different sets of tag
pairs so that we could also identify and remove any mis-assigned samples due to index

hopping [7].

We used the same PCR conditions for both markers. The 20 L PCR reactions consisted
of 1X buffer, 1.5 mM MgCly, 0.2 mM dNTPs, 0.2 M per primer (synthesized by
Invitrogen, Shanghai, China), 5% DMSO (Amresco, Solon, Ohio, USA), 0.6 U ExTaq
HotStart DNA polymerase (TAKARA Biosystems, Dalian, China), and 1 L of template
DNA, with a thermal cycling profile of 95 °C for 5 min, then 40 cycles of 95 °C for 30 s,
59 °C for 30 s, and 72 °C for 45 s, with a final extension time of 7 min at 72 °C. PCR
products were visualized on 2.5% agarose gels, and samples that failed to produce a band
at the expected size were reattempted at least three times. The successfully amplified
samples were quantified using the Quant-iT PicoGreen dsDNA Assay kit (Invitrogen,
New York, USA), and equal masses pooled into a total of 13 LSU and 14 SSU libraries.
The number of twin-tagged replicates pooled into each library ranged from 100 to 245.
For most samples, all PCR replicates were pooled into the same libraries. The main
exceptions were reattempted PCRs, since some reattempts happened after the successful
PCR replicates had been sent out for sequencing. LSU and SSU amplicons were never
pooled into the same library. Libraries were purified with QIAquick gel extraction
kit (QTAGEN, Hilden, Germany), and sent to Novogene (Beijing, China) for library
construction using the PCR-free NEBNext Ultra II DNA Library Prep Kit (Ipswich,
MA, USA), and 150 bp paired-end sequencing on an Illumina Hiseq X.

2 Supplementary Methods: Bioinformatics Pipeline

Preprocessing.  Sequencing of the 27 libraries yielded a total of 1:354  10° paired-end
reads. We used AdapterRemoval v2.1.7 [8] to remove adapter sequences from reads
and Sickle v1.33 [9] to trim reads of low quality nucleotides. We then used BFC v181
(parameters: -s 3g -k 25) [10] to de-noise the reads, and we merged the read pairs
with Pandaseq v2.11 [11]. Except for BFC, we used default parameters.



Demultiplexing and DAMe quality filtering. To filter out tag-jumping events and to
remove artifactual reads arising from PCR or sequencing errors, we used the DAMe
pipeline [6]. DAMe’s sort.py function was used to remove reads with unused tag
combinations, and the Filter.py function was used to keep only the haplotypes that
appeared in 2 PCRs, with 9 (LSU) or 20 (SSU) copies per PCR, using the logic
that sequences which appear in multiple, independent PCRs and in multiple copies per
PCR are more likely to be true sequences (Filter.py parameters for 12S: -x 3 -y
2 -p 14 -t 20 -1 81; for 16S: -x 3 -y 2 -p 13 -t 9 -1 82). Filtering parameters
were chosen after inspection of the control samples. After DAMe filtering, each PCR
replicate yielded about 105,000 sequences.

De novo chimera removal. DAMe filtering also removes the chimeric sequences that
can result from incomplete PCR extension, but we also used the de novo chimera detec-
tion function uchime_denovo in VSEARCH v2.9.0 [12] to remove any remaining chimeras
after dereplicating with the derep_fulllength function.

Clustering into preliminary operational taxonomic units. We used Swarm v2.0 [13] to
cluster the filtered sequences into preliminary OTUs (‘pre-OTUs’) and then used the
R package LULU v0.1.0 [14] to merge Swarm pre-OTUs that shared high similarity and
distribution across samples (i.e. over-split OTUs) and output a representative sequence
for each pre-OTU. For both, we used default values.

Assigning taxonomy to preliminary operational tazonomic units. One of the more cru-
cial steps in the iDNA bioinformatic pipeline is taxonomic assignment. With verte-
brates, exact species identity can have important management consequences because
some species, but not their close relatives, are given high conservation value [15]. Exist-
ing taxonomic assignment programs are typically biased toward assigning sequences to
species that happen to be in a reference database, even though we know that some of our
leech-derived sequences are likely from known species that have never been sequenced, or
more rarely, that are undescribed. We thus used PROTAX for taxonomic assignment of
the pre-OTU sequences [16, 17]. PROTAX provides an unbiased, estimated probability
of assignment at each rank, where unbiased means, for example, that 70% of all assign-
ments given a 70% probability of accuracy are indeed correct. Thus, a PROTAX as-
signment of a pre-OTU to Carnivora (probability = 0.999)/Canidae (0.996)/ Nyctereutes
(0.821)/ Nyctereutes procyonoides (0.557) means that this pre-OTU is very likely to be
in the genus Nyctereutes, but there is a (1  0:557) = 44:3% probability that the species
is not N. procyonoides. PROTAX can also estimate the probability that a pre-OTU
sequence is ‘unknown,’ i.e. not in the reference database. Thus, PROTAX helps prevent
mistaken assignments of sequences to species, potentially avoiding wasted management
effort directed towards species that are not actually present.

We refer the reader to Somervuo et al. [16, 17] for in-depth discussions of PROTAX
and to Axtner et al. [15] for details of the bioinformatic pipeline used to create the
LSU and SSU reference databases and to train and assess the PROTAX models. We
built the reference databases starting from the Midori Unique_20180221_IrRNA and
Unique_20180221_srRNA databases [18], supplemented with mitogenomes from [19]. We
used the R package taxize [20] to build a taxonomy database of all Tetrapoda and to
harmonize species names between the Tetrapoda taxonomies and the sequences in the
Midori + Salleh reference database, and we used SATIVA [21] to identify reference se-
quences mislabelled at family level and above, which we removed. With the curated
reference database, we then trained PROTAX models for both LSU and SSU, setting a
90% prior probability for the set of Tetrapoda species known from Ailaoshan, thereby
reducing false-positive assignments [22]. Raw similarities between each query and all
reference sequences were calculated with LAST v.982 [23], after which the trained PRO-



TAX models were used to assign probabilities of assignment for pre-OTUs at class, order,
family, genus, and species ranks. The bioinformatic scripts, reference datasets, trained
models, and bias-accuracy plots are available for download from GitHub [24].

Using pairwise correlations between LSU and SSU OTUs to reconcile tazonomies.  Dif-
ferent marker genes have different levels of taxonomic coverage and discrimination power
[16, 17], and as a result, the same species can be assigned to different taxonomies by
SSU and LSU. For instance, as described above, the SSU dataset confidently detected
Nyctereutes procyonoides, but the LSU dataset did not, although it did assign one OTU
to Carnivora (probability = 0.999)/Canidae (0.999)/Canis (0.475)/ Vulpes, unknown
species (0.231). Given the confident assignment to Canidae, this LSU OTU might also
have derived from Nyctereutes. To combine taxonomic information across the two mark-
ers, we therefore calculated pairwise correlations of SSU and LSU pre-OTUs across the
619 replicates for which both markers had amplified and visualized the correlations as
a network (Supplementary Fig. 2). If an SSU and an LSU pre-OTU occur in the same
subset of replicates and are assigned the same higher-level taxonomies, the two pre-
OTUs are likely to have been amplified from the same set of leeches feeding on the
same species. We manually inspected the network diagram and assigned such correlated
pre-OTU pairs the same taxonomy.

Final operational taxonomic units and dataset filtering. After using PROTAX and
then searching for network correlations to assign taxonomies to pre-OTUs, we verified
that the positive and negative control samples were free of any substantive contaminants
before removing them from the dataset, along with one sample that had neither ranger
nor patrol area information. We eliminated any pre-OTUs to which we were unable
to assign a taxonomy; these pre-OTUs only accounted for 0.9% and 0.2% of reads in
the LSU and SSU datasets respectively, and most likely represent erroneous sequences
rather than novel taxa. Within the LSU and SSU datasets, we merged pre-OTUs that
had been assigned the same taxonomies, thus generating a final set of OTUs for each
dataset. Finally, we removed the OTU identified as Homo sapiens from both datasets
prior to analysis. As expected, since the leeches were collected with bare hands and
might have in some cases been feeding on the rangers themselves, human DNA was
obtained from the majority of samples in both datasets.

Our final OTUs are intended to be interpreted as species-level groups, even though some
could not be assigned taxonomic names to species level. We therefore refer to our final
OTUs as species throughout the main text. After excluding humans, the final LSU and
SSU datasets comprised 18,502,593 and 84,951,011 reads respectively. These reads were
assigned to a total of 72 species across 740 replicates and 127 patrol areas in the SSU
dataset, and 59 species across 653 replicates and 126 patrol areas in the LSU dataset.
We attached TUCN data for individual species by using the R package rredlist v0.6.0
[25] to search for scientific names assigned by PROTAX (or synonyms where we were
aware of nomenclature changes). For mammals, we used the PanTHERIA database [26]
to obtain data on adult body mass for each species; where species-level information was
not available, we used the median adult body mass from the database for the lowest
taxonomic group possible.

3 Supplementary Methods: Site-occupancy Modelling

Overview. We used hierarchical multispecies site-occupancy models to analyze our
data, using parameter-expanded data augmentation [27, 28], an extension of the single-
season occupancy model in [29]. We estimated separate models for the LSU and SSU



data.

These models assume that the Npgy = 59 and Nggy = 72 species observed in each dataset
are, respectively, subsets of larger communities of size Npgy and Nggy species that are
present in the vicinity of Ailaoshan and vulnerable to capture (e.g. fed on by leeches
and amplified by the LSU and SSU primers). Although Npgy and Ngsy are unknown,
these communities can be modelled by embedding them in a larger ‘supercommunity’
of fixed size M. We wanted to choose a value of M that was as small as possible to
minimize computational effort, but large enough that it did not materially constrain
model estimates. We therefore estimated models with values of M ranging from 100 to
474 (the latter being the total species richness for mammals, birds, non-avian reptiles
and amphibians in the 1984-85 survey of Ailaoshan [30], which might be regarded as a
reasonable upper bound on true species richness). Estimates of Npgy and Nggy were
similar for M 150, and we chose to set M = 200 for our final models.

For each species in the supercommunity, our models explicitly capture (i) a ‘community
process’ governing whether the species is in the Ailaoshan community or not; (ii) an
‘ecological process’ governing the presence or absence of the species in each patrol area,
given that it is in the community; and (iii) an ‘observation process’ governing whether we
detect the species’ DNA in each of our replicate samples, given that it is present in the
patrol area. The community-, ecological- and observation processes for individual species
are linked by imposing community-level parameters and priors as described here.

In addition to the detailed model description provided here, the data and code to produce
our model results are available on GitHub at [31].

Community process. Fach species 1 was assumed to be either a member of the
Ailaoshan community or not. We denote this unobserved state with wj, which was
assumed to be a Bernoulli random variable governed by the community membership pa-
rameter Qg;, i.e. the probability that species i was in the Ailaoshan community:

wj  Bernoulli(Qg; ): (1)

For the community process, we separated the species into two natural groupings —
homeothermic mammals and birds, and poikilothermic amphibians and squamates —
and allowed them to have different probabilities of being in the Ailaoshan community.
This is denoted by the subscript on the Qg; parameter, in which g; represents which of
these two groupings species i belongs to. This approach reflected our expectation that
these groupings would differ systematically in their community probabilities, and we em-
ployed the same grouping for parameters governing the ecological and detection processes
(see Community model below for further discussion). We assigned unobserved species
to these two groups such that the assumed size of each group in the supercommunity
varied linearly with M between the observed values from the LSU dataset in our study
(i.e. 36 mammals + birds, and 23 amphibians + squamates) when M = n_ sy = 59,
and the observed values in the 1984-85 survey of Ailaoshan (i.e. 409 mammals + birds,
and 65 amphibians + squamates [30]) when M = 474, which was the total observed
richness in the 1984-85 survey. (We used the LSU data to anchor the group sizes for
both datasets in our analysis so that the assumed supercommunity for any M was the
same for both datasets.)

Ecological process. Each species i was assumed to be either present or absent in each
patrol area J. We used zjj to denote this unobserved ecological state, with values of
1 and 0 corresponding to presence and absence respectively. We assumed that the zj;
are constant across all replicates taken from patrol area j — sometimes referred to as
the ‘closure’ assumption — consistent with all the leech samples for any patrol area



being collected at essentially the same point in time. Any species present were assumed
to be members of the Ailaoshan community (i.e. wj = 1), so we modelled zjj as a
Bernoulli random variable governed by both wj and an occupancy parameter jj, i.e.
the probability that a species i in the community was present in patrol area j:

Ziiji Bernoulli(wj ij ): (2)

We allowed the occupancy probability jj to vary among species as well as among
patrol areas, to capture e.g. preferences of different species for particular habitat types.
In particular, we modelled jj as a function of environmental covariates that varied over
the patrol areas, scaled by species-specific coefficients:

logit( ij) = oi + 1ielevationj + 2iTPIj + siroadj + sistreamj + sireservej (3)

where elevationj, TPI;, road;, stream;j and reservej are, respectively, the median values
of elevation, topographic position index, distance to nearest road, distance to nearest
stream, and the distance from centroid to nature reserve boundary for patrol area j,
and the j are the usual logit-scale slope coefficients. All occupancy covariates were
normalized to a mean of 0 and a standard deviation of 1 prior to modelling.

We began by estimating the full model in (3), but ultimately reduced the set of occu-
pancy covariates to elevation + reserve for the LSU dataset, and elevation for the SSU
dataset. See Model selection below for details.

Observation process.  Although we cannot directly observe the true ecological state zjj,
we do know whether we detected DNA from species i in each replicate k from patrol area
J. But this is an imperfect proxy for the true ecological state. For replicate k from patrol
area j, we assumed that we detected DNA from species i with probability pijjk when i
was truly present in patrol area j, and with probability 0 when i was absent:

yijkaij Bernoulli(zij :pijk); (4)

where the yijjk are the observed data (i.e. detection or non-detection of species i’s DNA
in each replicate). Our model therefore assumes that false positives do not occur, i.e.
that we never falsely detect species i’'s DNA through lab contamination or through
incorrectly assigned sequence reads. On the other hand, since pjjk may be less than
one, it allows for the possibility of false negatives, i.e. that we failed to detect species i’s
DNA when species | was actually present. Although false positives probably do occur,
we focused mainly on lab procedures (e.g. use of negative controls) and the taxonomic
assignment pipeline (e.g. use of DADA2 [32] to filter out OTUs not observed in 2
technical replicates) to address these, and we expect false negatives to far outstrip false
positives in our final datasets.

We modelled the conditional detection probability pjjk as a function of the conditional
detection probability for species i per 100 leeches, rj, and the number of leeches in the
replicate, leechesjy:

pijk =1 (1 ri)leecheSijIOO (5)
logit(ri) = oi (6)

We allowed ri (and its logit-scale equivalent, i) to vary among species, to capture e.g.
variation in leech feeding preferences for different taxa. We used leeches;ji=100 rather
than leechesjk to avoid computational problems arising from rounding that prevented
fitting the model.



Community model. Equations (1) through (6) define a site-occupancy model for each
species i. We united these species-specific models with community models for both eco-
logical and observation processes, by assuming that the species-level and parameters
come from community-level distributions:

m N( Zm) m=1;2;3;4;5 (7)
2
(ois 0i) MVN([ ogi  onils 0gi o9 o ) ()
odi odi 00i

where N( ) and MVN( ) denote normal and multivariate normal distributions respec-
tively. These distributions were characterized by community-level hyperparameters
and , with separate distributions for each parameter as denoted by the first subscript.
We used a multivariate normal prior for ( j; oi) to allow non-zero covariance between
species’ occupancy and detection probabilities, as we might expect if, for example, vari-
ation in abundance affects both probabilities [27].

These community models allow rare species effectively to borrow information from more
common ones, producing a better overall ensemble of parameter estimates [27, 33, 34].
As for the community process described above, we separated the species into two groups
— homeothermic mammals and birds, and poikilothermic amphibians and squamates —
and allowed them to have different community distributions. This is denoted by the
subscripts on the and  community hyperparameters for the occupancy and detec-
tion intercepts, in which gj represents which of these two groupings species i belongs to.
This approach reflected our expectation that these groupings would differ systematically
in occupancy probabilities (e.g. due to different habitat preferences) and in detection
probabilities (e.g. due to different encounter rates with leeches, or leech feeding prefer-
ences).

Missing data. Incompletely labelled data points (i.e. sequence data without records
of which patrol areas they came from) were retained in the model by including these
data points without accompanying environmental covariates. Since the identity of the
collecting ranger was known and could be used to identify replicates that came from
the same unknown location, this allowed these data to contribute to both detection and
occupancy estimates. At the same time, we generated occupancy estimates for patrol
areas without accompanying data by augmenting the data matrix with rows of missing
values and including their environmental covariates.

Choice of priors. For the Qg parameters in (1), our initial exploration with broad
priors (e.g. uniform [0,1]) and different values of M revealed that Npsy and Ngsy were
likely to be in the order of 100 to 200 species. We thereafter focused on models estimated
with M = 100, 150 and 200. To facilitate comparisons between these different values of
M, we switched from using uniform [0,1] priors on g, to using a beta(5,b) distribution
where b = 0:6 when M = 100, b = 3:3 when M = 150, and b = 6:1 when M = 200. This
choice of distributions had the effect of keeping the expected species richness at around
90 species for all three values of M without constraining species richness unduly.

For the and hyperparameters in (7) and (8), our intention was to use priors that
would be uninformative on the probability scale. We chose the t-distribution with =
1:566267 and = 7:763179 proposed in [28] for each of the ,gi and  (b=1;::;5)
hyperparameters; the half-Cauchy = 1 distribution proposed by Gelman [35] for each of
the g, og and , (b=1;:1;5) hyperparameters; and a uniform [-1,1] distribution
for

Model selection.  Our final models, as reported in the main text of this paper, used a
reduced set of occupancy covariates: elevation + reserve for the LSU dataset, and ele-



vation for the SSU dataset. To arrive at these model selections, we began by estimating
the full model in (3), and examined the posterior distributions for the slope parameters.
We retained in our final model those covariates for which the 95% Bayesian confidence
interval excluded zero.

Model estimation. We estimated our models using a Bayesian framework with JAGS
v4.3.0 [36] in R v3.5.1 [37] via rjags v4.8 [38] and jagsUl v.1.5.1 [39]. We ran 5 Markov
chains of 100,000 generations, including burn-in of 50,000. We retained all rounds (i.e.
without thinning) for the posterior sample, except for where we needed to save the z ma-
trix for beta diversity or cluster occupancy calculations; memory limitations prevented
us from retaining all posterior samples for the z matrix, and we thinned tenfold in order
to make these calculations feasible. We assessed convergence and MCMC mixing by
inspecting trace plots, and confirmed convergence by ensuring that the R statistics were
close to 1 [40, 41].
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Supplementary Figure 1: Environmental covariates. Maps and histograms for
environmental covariates used in occupancy modelling. (a,b) Median elevation. (c,d)
Median topographic position index (TPI). (e,f) Median distance to nearest road.
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Supplementary Figure 2: Pre-OTU correlations between datasets. Bipartite
network visualization of pairwise Spearman correlations between mammal LSU and
SSU pre-OTUs across lab replicates. Blue and red nodes represent pre-OTUs from
the LSU and SSU datasets respectively. The size of each node is proportional to the
square-root transformed occupancy of the pre-OTU calculated across lab replicates (i.e.
the fraction of replicates in which the pre-OTU was detected). Each node is labelled
with the lowest taxonomic assignment that was not missing or unknown, as well as
the PROTAX probability for that assignment. For every pair of LSU and SSU pre-
OTUs, we calculated the Spearman correlation of read counts across lab replicates. We
discarded any correlations that were < 0:1, or that were not significant at = 0:5 after
false discovery rate correction. We drew a bipartite graph using the package igraph
[42] with the remaining correlations as edge weights connecting nodes representing the
pre-OTUs. Thicker edges thus indicate higher correlation coefficients. Edges are shown
in black where they join nodes with the same lowest taxonomic assignment, and are
otherwise shown in grey. Red boxes show manually assigned groupings of pre-OTUs
that were deemed to be the same taxon. For example, at the bottom of the figure,
pre-OTU38 (SSU) and pre-OTU23 (LSU) were both assigned to the Asiatic black bear,
Ursus thibetanus, and the thick line indicates that these OTUs were found in (nearly)
the same subset of replicates, as expected if the two OTUs were amplified from the
same bloodmeals and thus from the same individual mammals. Also at the bottom of
the figure, pre-OTU47 (SSU) was assigned to Canidae, Nyctereutes procyonoides, but
pre-OTU39 (LSU) was assigned to Canidae, Canis. Given that these OTUs were also
found in nearly the same subset of replicates, we conclude that pre-OTU39 is also N.
procyonoides.
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Supplementary Figure 4: Species richness correlations and relationships to
sampling intensity. (a) Observed species richness per replicate was positively cor-
related between LSU and SSU datasets (Pearson’s r = 0:65; tg16 = 21:2, one-tailed
p < 0:001). (b) More species were detected in replicates with more leeches. Blue curves
show predicted values from Poisson GLMs of species richness against log-transformed
number of leeches per replicate (LSU: slope z ratio = 6:9, one-tailed p < 0:001; SSU:
slope z ratio = 10:0, one-tailed p < 0:001); shaded areas show  standard error. (c)
Observed species richness per patrol area was positively correlated between LSU and
SSU datasets (Pearson’s r = 0:89; tjo0 = 20:8, one-tailed p < 0:001). (d) More species
were detected in patrol areas with more replicates. Blue curves show predicted values
from Poisson GLMs of species richness against log-transformed number of replicates per
patrol area (LSU: slope z ratio = 10:2, one-tailed p < 0:001; SSU: z ratio = 14:9, one-
tailed p < 0:001); shaded areas show  standard error. (e) Estimated species richness
per patrol area was generally higher in the LSU dataset than the SSU dataset, and pos-
itively correlated between the two datasets (Pearson’s r = 0:87; ty59 = 19:5, one-tailed
p < 0:001). (f) In contrast to observed species richness, estimated species richness did
not increase with number of replicates per patrol area, as the occupancy model corrects
for variation in sampling effort. Slope coefficients for least-squares regressions of esti-
mated species richness against log-transformed number of replicates per patrol area were
non—signiﬁcant (LSU F1;124 = 00067 p= 094, SSU: F1;125 = 1:5, p= 022) Points
in all plots are jittered to allow overlapping points to be visualized. p-values are not

adjusted for multiple comparisons.
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Supplementary Figure 5: LSU occupancy slope estimates (elevation) by species. Estimated occupancy slope coefficients on elevation
from the LSU model. For each species, plot shows posterior mean (dot), interquartile range (thick line) and 95% Bayesian confidence interval
(BCI; thin line with crossbars) from model based on n = 893 replicate samples. Slope coefficients are shown on the logit scale, so positive
coeflicients correspond to occupancy increasing with elevation. Within taxonomic groups, species are ordered by slope coefficient. Blue triangles
mark species whose 95% BCI excludes zero. Annotations above bars denote IUCN categories: LC = Least Concern; NT = Near Threatened;
VU = Vulnerable; EN = Endangered. Categories NT and above are shown in bold. Taxa without annotations have not been assigned a category
by the ITUCN. Species names for mammals over 10 kg adult body mass are shown in red. Domestic species are denoted with red diamonds.
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Supplementary Figure 6: LSU occupancy slope estimates (reserve edge distance) by species. Estimated occupancy slope coefficients
on distance to reserve edge from the LSU model. For each species, plot shows posterior mean (dot), interquartile range (thick line) and 95%
Bayesian confidence interval (BCI; thin line with crossbars) from model based on n = 893 replicate samples. Slope coefficients are shown on
the logit scale, so positive coefficients correspond to occupancy increasing with distance to reserve edge. Within taxonomic groups, species are
ordered by slope coefficient. No species had a 95% BCI that excluded zero. Annotations above bars denote ITUCN categories: LC = Least
Concern; NT = Near Threatened; VU = Vulnerable; EN = Endangered. Categories NT and above are shown in bold. Taxa without annotations
have not been assigned a category by the IUCN. Species names for mammals over 10 kg adult body mass are shown in red. Domestic species
are denoted with red diamonds.
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Supplementary Figure 8: Clustering of sites by community composition.
Dendrogram of patrol areas in (a) the LSU dataset and (b) the SSU dataset based on
posterior mean Jaccard distances clustered using Ward’s criterion. Splitting the patrol
areas into three groups, as shown here, produces clusters containing low-, intermediate-
and high-elevation sites (see also Fig. 5 in the main text). Each branch represents
a single patrol area, labelled with the same patrol area IDs used to identify sites in
Supplementary Data 6.
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confidence interval (BCI; thin line with crossbars) from model based on n = 893 replicate samples.

Species names for mammals over 10 kg adult body mass are shown in red.

tes by spec

1mma

LSU occupancy esti

intermediate- and low-elevation by clustering based on Jaccard distances as shown in Fig. 5a,c and Supplementary Fig. 8a. Within taxonomic

groups, species are ordered by occupancy in low-elevation sites.

Domestic species are denoted with red diamonds.
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areas for species in the SSU dataset.

Supplementary Figure 10

Patrol areas were divided into high-,

confidence interval (BCI; thin line with crossbars) from model based on n = 893 replicate samples.

intermediate- and low-elevation by clustering based on Jaccard distances as shown in Fig. 5b,d and Supplementary Fig. 8b. Within taxonomic

Species names for mammals over 10 kg adult body mass are shown in red.

groups, species are ordered by occupancy in low-elevation sites.

Domestic species are denoted with red diamonds.
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