Reviewers' comments:

Reviewer #1 (Remarks to the Author):

Nature comms review

This is an interesting review that provides an important quantification of use of modified landscapes
by primates, taking a global perspective. Detailed comments are provided below, but the key
recommendations to improve this manuscript are:

1. Use a more sophisticated definition of matrix. It is confusing to refer to any modified land as a
matrix, because when species live in that "matrix", then the matrix is also a habitat patch. This overly
simplistic definition of matrix has led to at least one case of incorrect interpretation in this
manuscript (see 116 below). A more useful definition takes a species-perspective, as explained by
your reference no. 6. The extension of using a species-based definition of matrix is that you need to
more clearly differentiate patch-dependent species from those that live in the modified habitat. this
will lead to a more nuanced and informative perspective: we will then see how many species live in
modified habitats, how many are still declining despite that, how many depend on forest and how
many of those may derive supplementary benefits from elements of the modified landscape. This
update requires substantial revision and careful thought to integrate to this manuscript, but it will
result in a much clearer, less ambiguous story that is more enlightening.

2. Better highlight what is novel, which from my perspective is the quantification of effects and
proportions that use different landscape elements to different extents, rather than the observation
that some primates use modified habitats.

16-17 this is a pretty standard conclusion. What's the new insight? Quantifying the species that
benefit or conversely, quantifying the species that don't? Or identifying how to modify the matrix so
that more species benefit?

20-28. This is a confusing use of ‘matrix’. If a species lives in the fields then it is a habitat patch to
that species. To avoid having to explain that matrix can also be habitat and therefore matrix has no
functional meaning from a conservation perspective, it is better to use the definition of matrix that
includes the species' perspective. That is, the fields or other modified areas are only a matrix for
species that do not have self sustaining populations in them. Thus you would refer to fields as a
matrix when talking about species that do not have self sustaining populations in fields. Otherwise
refer to fields (or other modified habitat) as fields (urban areas etc), without implying they are also
matrix.



39. The improved definition of matrix is important because in this line you refer to species that are
primarily in the original vegetation. These are patch-dependent species for which the farmland is a
matrix. It's an important distinction to make. It is not very profound to say that species living in fields
have lower extinction rates in landscapes consisting mostly of fields, because that is obvious. It is
more interesting however in the context of patch dependent species. Defining how many primates
live in fields is useful. But for those species dependant on original vegetation, the question of the
extent of field use is more useful.

46. Is countryside biogeography a framework? Actually it's a wrapper term attempting to sweep up
existing terms used in the habitat fragmentation literature.

98. Can you explain in the caption to fig 1b what the comparison with global number is?

116-118. If some species live in the modified landscape then they are not using it for supplementary
purposes. Again, it is important to distinguish those species for which modified land is not a matrix.
Without doing this, interpretation is imprecise at best, although in this example, interpretation is
actually incorrect.

126. In fig 2 Could you add the number of species in each category? It would make a more useful
take home statistic to be able to say 15 out of 45 species (for example) using corridors were
foraging.

150-151. But if a species lives in villages or fields etc then its habitat is not fragmented. It is
important to distinguish patch dependent species from those that live in modified areas. This should
be easy to do as you know which species undertake all activities in modified habitats. Essentially
what you currently do is confound the patch dependent and disturbed-area species. This is
problematic because it is not very interesting to report that species that live in modified areas are
increasing (though saying how many are in this category is useful, and if any are declining, that is
also important). On the other hand if patch dependent species increase if they occasionally forage in
open areas, there are supplementary benefits and this is a really interesting observation.

181-2. But Presumably these small species reach carrying capacity then individuals at the edges
would have a need to head out of the forest. | don't think the “need” argument works.

182-3 this seems tautological. By definition if a species is a forest specialist it must occur more often
in forest?



219-21. If this sentence sums up what you have done it is not breaking new ground.

Generally the concluding paragraph doesn't highlight what is new. Quantification of responses is
new.

The focus on promoting the importance of the matrix seems a bit misplaced as 70% of species don't
use it and are consequently more threatened. Reiterating how many species don't benefit is also a
useful conclusion.

The concluding paragraph also claims adding resources into modified landscapes would be useful. It
would be useful to have discussed evidence for what proportion of species would benefit from this
and give some examples in the text earlier in the manuscript. Are the species that would benefit of
conservation concern?

Reviewer #2 (Remarks to the Author):

This is a very interesting paper with well-supported data and convincing results. The statistical and
phylogenetic analyses seem appropriate.

My main comment concerns the interpretation of the sensitivity analysis of the phylogenetic signal.
This analysis seems to be a very important component to understand the influence of phylogeny on
matrix tolerance; yet, the outputs are buried in Supplementary materials (within methods) and are
not discussed well in the results. | think it would be really interesting to discuss these along with the
Lepilemuridae results (line 208-216). It would also be great to see a discussion of what mechanism
might explain why Lepilemuridae had such a big influence on the phylogenetic signal in matrix use.

Also, for the summary, the authors should talk about the results related to the phylogenetic analysis.
The conclusion in the summary (line 16-17) could be made stronger by highlighting what practical
conservation actions are recommended based on the overall findings.

Reviewer #3 (Remarks to the Author):

This is an original and timely study on the use of the anthropogenic matrix by non-human primates
(sic). This is an Order level study, and the authors did an extraordinary job in compiling data from
various sources. The paper is well written, databases look precise and exhaustive, and are per se a



great contribution. Analysis are surprisingly simple, but tests are correct and results are compelling.
The conclusions are well supported by data.

Their findings represent an important basis for understanding the human-biodiversity interface, and
in particular, set the stage for future research on the topic. | therefore believe that this is an
important contribution for researchers working in diverse fields, from conservation biology, to
behavioral ecology or human socioecology.

| really do not have any major suggestions or corrections, just a few minor comments, so | believe
that the manuscript should be accepted.

First, authors could mention in the methods section what is their opinion about the reliability of the
data sources that were used, and whether they believe that data heterogeneity could may have
been a source of error for the analysis and interpretations. For instance, the majority of primate
studies are short-term and based on a small number of individuals, but then there are some long-
term, population-wide studies that may contribute very complete data. Although | have no problem
with the chi-square tests that were used, there are more sophisticated ways to perform meta
analysis, in which measurement errors may be incorporated, so the decision to use the chi-square
tests could be explained.

Related with this, second, please note that it has been consistently demonstrated that time spent
feeding is not a reliable measure of diet. Foods that require longer processing times (e.g. chewing)
will lead to longer feeding times, although they may represent only a small amount of total food
intake (e.g., leaf consumption by frugivore-folivore primates, such as howler monkeys). Could your
negative results for trophic guild be a consequence of this?

L286: not clear to me why body mass is an ecological trait. | understand that it may be associated
with ecological aspects, but it is an morphological trait, right?

L296-299: clarify that the expected values are number of species, as this is not currently evident.

| congratulate you for this excellent contribution and wish you every continued success in this
promising line of research.

Pedro Dias

Universidad Veracruzana



Reviewer #4 (Remarks to the Author):

In this paper, the authors collate massive datasets to determine the global effect of human-modified
landscapes on primates. By combining ecological, life history and phylogenetic information,
alongside habitat classifications, the authors identify patterns that illustrate the characteristics of
species that can persist with a “habitat-sharing” model of ecosystem conservation, versus those that
require a “habitat-sparing” model.

Overall, | enjoyed reading this paper very much, and have very little to say by way of critique. The
datasets are impressive, all analyses clearly justified and explained, and the results are placed in a
contemporary literature. The insights are novel, and make a valuable contribution to our
understanding of the effects of human activities on primates generally, and their conservation more
specifically. | hope this paper will be widely shared, cited and used, so that conservation planners
can use the results to help determine which conservation strategies will work best for their
context/species.

One comment | had was whether the authors considered controlling for false discovery in their chi-
squared analyses? By using the same control dataset, to compare against multiple test datasets, it is
possible that multiple significant findings could occur by chance. | did not see any mention of alpha
correction in the methods or main text.

This paper is very well written, in fact | only found two possible typos: L284 delete “and” before
“body”; L490 spelling: “advice”.



Responseto reviewers comments

REVIEWER #1:

Thisisan interesting review that provides an important quantification of use of
modified landscapes by primates, taking a global per spective. Detailed comments
are provided below, but the key recommendationsto improve this manuscript are:

1. Use a more sophisticated definition of matrix. It isconfusing to refer to any
modified land as a matrix, because when specieslivein that " matrix", then the
matrix isalso a habitat patch. Thisoverly smplistic definition of matrix hasled to
at least one case of incorrect interpretation in thismanuscript (see 116 below). A
mor e useful definition takes a species-per spective, as explained by your reference
no. 6. The extension of using a species-based definition of matrix isthat you need to
mor e clearly differentiate patch-dependent species from those that livein the
modified habitat. Thiswill lead to a more nuanced and infor mative per spective: we
will then see how many specieslive in modified habitats, how many are still
declining despite that, how many depend on forest and how many of those may
derive supplementary benefits from elements of the modified landscape. This
update requires substantial revision and careful thought to integrate to this
manuscript, but it will result in a much clearer, lessambiguous story that ismore
enlightening.

» We understand the reviewer’s concern and agree that defining ‘matrix’ as all
modified land covers can be too simplistic and misleading. Matrix is usually
referred to as the ‘ non-habitat’ in classical metapopulation and island
biogeography models. However, in contrast to these models that are typically
based on binary landscapes composed of habitat and non-habitat (matrix), novel
theoretical approaches (e.g. countryside biogeography) recognize that anthropic
covers may represent habitats of different qualities, thus suggesting that such
binary classification is neither accurate nor correct (also see the proposal of
‘functional landscapes by Fahrig et a. 2011 — Ecology Letters). Furthermore, as
there is no available information on habitat use and preferences by the 147
primate species assessed in our review, we cannot do a binary classification of
habitat and non-habitat. Therefore, to avoid confusion while remaining
congruent with our research question and study design, we have changed the
term ‘matrix’ to ‘anthropic land covers’, throughout the manuscript.

» Using this concept (i.e. anthropic land cover) we can assess “how many species
live in modified habitats, how many are still declining despite that, how many
depend on forest and how many of those may derive supplementary benefits
from elements of the modified landscape” (see Fig. 4). To thisend, we classified
primates into two groups: forest specialists (i.e. patch-dependent) and non-forest
specialist species. Results from such classification are in Fig. 4d, in which we
show that forest specialist species seem to avoid human settlements and open
areas.

» The studies we compiled reporting primates using anthropic land covers do not
report if species are using these land covers as habitat (self-sustaining
populations). Thus, we can only suggest that primates may be using these covers
astemporal or even permanent habitat. We therefore suggest that “ An important



next step will be to assess which species can maintain their populations solely in
AL Cs, which species are strongly dependent on their natural habitats, and which
ones may survive in natural habitat patches with some degree of landscape
supplementation in ALCs.” (lines 130-133).

2. Better highlight what is novel, which from my per spective isthe quantification
of effectsand proportionsthat use different landscape elementsto different
extents, rather than the observation that some primates use modified habitats.

» To address this comment we have modified the main text as follows (please see
lines 81-85): “While primates are known to use some types of ALCs™, the
available evidence iswidely scattered and the global patterns of use remain
unknown beyond a qualitative level. Further, no comprehensive effort existsto
link primates’ ecological traits to the extent of use of specific ALCs, greatly
limiting our ability to predict the impact of specific landscape-management
strategies on these mammals.”. In particular, among other novel findings, we
show that species using anthropic land covers are less often threatened with
extinction, but more often diurnal, medium or large-bodied, not strictly arboreal,
and habitat generalists. We also highlight these novel contributionsin the
abstract, and in the last paragraph of the main text (lines 26-28 and 211-217).

16-17 thisisa pretty standard conclusion. What's the new insight? Quantifying the
speciesthat benefit or conver sely, quantifying the speciesthat don't? Or
identifying how to modify the matrix so that mor e species benefit?

» Unfortunately the abstract can only contain 150 words, and we could not add
text here. However, we have rewritten our last sentence as follows: “ These novel
findings provide valuable quantitative information for improving management
practices for primate conservation worldwide.” (lines 34-35).

20-28. Thisisa confusing use of ‘matrix’. If aspecieslivesin thefieldsthenitisa
habitat patch to that species. To avoid having to explain that matrix can also be
habitat and therefore matrix has no functional meaning from a conservation

per spective, it isbetter to use the definition of matrix that includes the species
perspective. That is, thefields or other modified areas are only a matrix for species
that do not have self sustaining populationsin them. Thusyou would refer to fields
asamatrix when talking about speciesthat do not have self sustaining populations
in fields. Otherwiserefer tofields (or other modified habitat) asfields (urban areas
etc), without implying they are also matrix.

» Asexplained above, we have changed the term ‘matrix’ to anthropic land covers
to avoid confusion.

39. Theimproved definition of matrix isimportant because in thisline you refer to
speciesthat are primarily in the original vegetation. These ar e patch-dependent
speciesfor which thefarmland isa matrix. It'san important distinction to make. It
isnot very profound to say that speciesliving in fields have lower extinction rates
in landscapes consisting mostly of fields, because that isobvious. It ismore
interesting however in the context of patch dependent species. Defining how many



primateslivein fieldsisuseful. But for those species dependant on original
vegetation, the question of the extent of field useis more useful.

» We agree with the reviewer, and thus, in addition to showing the global number
of primate species that are able to use anthropic land covers, we show the
number (and proportion) of forest dependent and non-forest dependent species
that used each land cover type (Fig. 4d). This graph shows that forest specialist
species are able to use al anthropic land covers, including human settlements
and open areas.

46. |'s countryside biogeography a framework? Actually it'sa wrapper term
attempting to sweep up existing termsused in the habitat fragmentation literature.

» Following Daily (1997 - cited in the text), and other studies (e.g. Wolfe et al.
2015 - Ecosphere), countryside biogeography can be defined as an ecological
framework. Mendenhall et al. 2013 (Encyclopedia of Biodiversity, Volume 2,
pp. 347-360) review the concept, and describe that it involves theoretical
models, concepts and methods from different ecological disciplines, such as
island biogeography, conservation biogeography and vicariance biogeography.
Mendenhall et a. (2013) define countryside biogeography as the “study of the
distribution of biological variation over space and time in human-dominated
ecosystems” and describe how it is related not only to fragmentation research,
but to other disciplines, such as conservation biology, ecosystem ecology, and
evolution. In any case, it has been an emerging ecological approach to the study
of biodiversity in human-modified landscapes, and thus, we changed the words
‘ecologica framework’ to ‘ecological approach’ to avoid confusion (line 62).

98. Can you explain in the caption to fig 1b what the comparison with global
number is?

» We have rewritten this caption as follows: “Proportion of speciesusing ALCs (n
= 147 species) compared to the total proportion of species (n = 504 species) in
each biogeographic realm” (lines 493-495).

116-118. If some specieslivein the modified landscape then they are not using it
for supplementary purposes. Again, it isimportant to distinguish those species for
which modified land isnot a matrix. Without doing this, inter pretation is
imprecise at best, although in this example, interpretation isactually incorrect.

» As stated above, we do not have enough information to identify which species
are living permanently in anthropic land covers. To clarify this point, we have
included in the methods section the following text: “As most studies did not
report extended information about the use of each ALC, we cannot know if
primates are using it as habitat.” (lines 267-268). We can only suggest that most
species probably supplement their habitat in these emerging land covers. For
example, we now clarify in lines 123-128 and 130-133 that: “Although most
studies did not report if the species were using ALCs as habitat, at least 86
species (17% of al primates on Earth) are actively obtaining food resources
from ALCs, highlighting their importance for primate conservation®>%’. In the
case of forest-specialist primates, which represent 70% of the studied species,
these results suggest that they can supplement their diet by foraging in ALCs—a



process referred to as “landscape supplementation” [...] An important next step
will be to assess which species can maintain their populations solely in ALCs,
which species are strongly dependent on their natural habitats, and which ones
may survive in natural habitat patches with some degree of landscape
supplementation in ALCs”.

126. In fig 2 Could you add the number of speciesin each category? It would make
amor e useful take home statistic to be ableto say 15 out of 45 species (for
example) using corridorswer e foraging.

» Figure 2 shows number of records, not species. Nonethel ess, following the
reviewer’s suggestion, we included the number of records in each anthropic land
cover. With this information added it will be easier to interpret the extent of use
of each land cover type (e.g. 20 of 52 records show primates foraging in human
settlements).

150-151. But if a specieslivesin villages or fields etc then its habitat is not
fragmented. It isimportant to distinguish patch dependent species from those that
livein modified areas. This should be easy to do as you know which species
undertake all activitiesin modified habitats. Essentially what you currently dois
confound the patch dependent and disturbed-area species. Thisis problematic
becauseit isnot very interesting to report that speciesthat livein modified areas
areincreasing (though saying how many arein this category isuseful, and if any
aredeclining, that isalso important). On the other hand if patch dependent species
increaseif they occasionally forage in open areas, there are supplementary benefits
and thisisareally interesting observation.

» Again, it can be confusing to use the matrix concept, so we decided not to use it
anymore, and use ‘anthropic land cover’ instead.

181-2. But Presumably these small speciesreach carrying capacity then individuals
at the edges would have a need to head out of theforest. | don't think the " need”
argument works.

» We agree with the reviewer and have modified the sentence making the point
that it isamatter of time, i.e. small primates with small home ranges are able to
persist in habitat remnants for longer time periods, thus lowering the probability
of recording them in anthropic land covers in landscapes with arelatively recent
land-use change process (lines 176-179).

182-3 this seems tautological. By definition if a speciesisa forest specialist it must
occur more often in forest?

» To clarify our point, we now state that “ Even though forest-specialists were less
frequent among AL C-tolerant species (° = 11.19, P = 0.003), particularly in
human settlements (° = 31.53, P < 0.001) and open areas (° = 11.76, P = 0.003)
(Fig. 4d), they were present in al land cover types.” (lines 179-182).

219-21. If this sentence sums up what you have doneit is not breaking new
ground.



» We have rewritten this sentence and, in general, modified the whole paragraph
to strengthen our conclusions and highlight our contributions (lines 209-229).

Generally the concluding paragraph doesn't highlight what is new. Quantification
of responsesis new.

» Thank you for your suggestion. As we commented above, we have strengthened
our concluding paragraph (please see lines 209-229).

Thefocus on promoting the importance of the matrix seems a bit misplaced as
70% of speciesdon't useit and are consequently mor e threatened. Reiterating how
many speciesdon't benefit isalso a useful conclusion.

» Great point! We have included the following text: “We note, however, that for
70% of the primates on Earth, we found no evidence of ALC use, suggesting
that benefits associated with ALCs are limited to some species, in which case
they are unlikely to prevent the extinction crisis of the world' s primates” (line
217-220).

The concluding paragraph also claims adding resour ces into modified landscapes
would be useful. It would be useful to have discussed evidence for what proportion
of species would benefit from this and give some examplesin thetext earlier in the
manuscript. Arethe speciesthat would benefit of conservation concern?

» Asthe article summarizes evidence of primate species that use anthropic land
covers, that is one of our outcomes. We argue that al (n = 147 species) primates
that are able to use anthropic land covers can, to some extent, take advantage
from human-modified landscapes by foraging, resting or travelling in these
covers (Fig. 2). Moreover, Figure 3 shows the conservation status of the species
that are benefiting. As we have seen, differences in habitat requirement
influence the use of anthropic land covers, such that habitat generalist species
are more likely to use open areas and human settlements than expected, whereas
arboreal and/or forest specialist species are more likely to be restricted to using
land covers structurally similar to primary forest, such as secondary vegetation,
connectors and arboreal crops.

REVIEWER #2

Thisisavery interesting paper with well-supported data and convincing results.
The statistical and phylogenetic analyses seem appropriate.

My main comment concernstheinterpretation of the sensitivity analysis of the
phylogenetic signal. This analysis seemsto be a very important component to
under stand the influence of phylogeny on matrix tolerance; yet, the outputsare
buried in Supplementary materials (within methods) and are not discussed well in
theresults. | think it would bereally interesting to discussthese along with the

L epilemuridae results (line 208-216). It would also be great to see a discussion of
what mechanism might explain why L epilemuridae had such a big influence on the
phylogenetic signal in matrix use.



» We moved key points from the supplementary material to the main text, in a
new paragraph summarizing the sensitivity analysis and our interpretation. We
now discuss how we expected Cercopithecidae to have a strong influence on the
overall phylogenetic pattern because of its rich species diversity, but instead
found that Lepilemuridae was the only clade to influence the phylogenetic signa
values significantly when excluding it from the analyses. We related this result
to the ecological traits shared by all species of Lepilemur, such as being strictly
arboreal, nocturnal, and forest-dependent (lines 195-207).

Also, for the summary, the authors should talk about theresultsrelated to the
phylogenetic analysis.

> Theabstract islimited to 150 words, but we have added a short sentence on
these results (line 31-32).

Theconclusion in the summary (line 16-17) could be made stronger by
highlighting what practical conservation actions are recommended based on the
overall findings.

» We have changed the last sentence of the abstract as follows: “ These novel
findings provide valuable quantitative information for improving management
practices for primate conservation worldwide” (line 34-35). Unfortunately,
space limitation (150 words) does not allow us to include more details.

REVIEWER #3

Thisisan original and timely study on the use of the anthr opogenic matrix by non-
human primates (sic). Thisisan Order level study, and the authorsdid an
extraordinary job in compiling data from various sources. The paper iswell
written, databases |ook precise and exhaustive, and are per se a great contribution.
Analysesare surprisingly smple, but testsare correct and results are compelling.
The conclusions are well supported by data.

Their findings represent an important basis for under standing the human-
biodiversity interface, and in particular, set the stage for future research on the
topic. | therefore believethat thisisan important contribution for researchers
working in diversefields, from conservation biology, to behavioral ecology or
human socioecol ogy.

| really do not have any major suggestionsor corrections, just a few minor
comments, so | believe that the manuscript should be accepted.

First, authors could mention in the methods section what istheir opinion about
thereliability of the data sour cesthat were used, and whether they believe that
data heter ogeneity could have been a source of error for the analysisand
interpretations. For instance, the majority of primate studies are short-term and
based on a small number of individuals, but then there are some long-term,
population-wide studies that may contribute very complete data.



» Thank you for your comment. We are not sure if the reviewer refersto the
studies reviewed to quantify the use of anthropic land covers (ALC; following a
comment by reviewer 1 we have replaced ‘ matrix’ by ‘anthropic land cover
throughout the manuscript) by primates (n = 258 studies), or to the studies
reviewed to obtain the information on the ecological traits of primates (n = 370
studies). In the former case, we do not think that there can be any bias because
we selected the most recent 60 studies for each ALC, and the use of ALC was
assessed on a presence/absence basis (e.g. number of speciesthat are reported to
use human-settlements). Thus, we do not think that differencesin sample size or
methodology among studies can have amajor biasin our findings, asasingle
observation of primates using agiven ALC typeis evidence of use.

> Yet, for the latter case, we now clarify in the methods that we are confident on
the reliability of the data sources, not only because we focused on studies
published in peer-reviewed scientific journals and books, but also because we
checked all functional traits in sources produced by experts, such as
Mittermeier et a. (2013) and All the World's Primates’ project
(https://www.alltheworldsprimates.org). We aso checked carefully the
database for possible errors, and we excluded non-reliable records (e.g., very
extreme or contradictory values, and values obtained with questionable
methodology). Furthermore, to avoid any bias, we focused on categorical
traits because continuous traits are probably more dependent on sample size
and methodology. In particular, we considered: locomotion mode (i.e.,
arboreal, terrestrial or both), diel activity (i.e., diurnal, nocturnal or
cathemeral), body mass and trophic guild. Locomotion mode and diel activity
are relatively well-known, and are not affected by sample size or
methodology. Body size can depend on sample size, but to reduce any bias,
this variable was categorized into three classes: small (<2 kg), medium (2-10
kg), and large (>10 kg). Probably, the ecological trait more sensitive to
sample size and methodology can be the trophic guild, so this variable was
classified into six general groups: frugivorous (>60% of fruitsin diet),
folivorous (>60% leaves in diet), folivore-frugivorous (diet comprised of both
fruits and leaves in similar proportions), omnivorous (both plants and animals
in diet), insectivorous (diet dominated by arthropods) and gummivorous (diet
dominated by plant exudates).

Although | have no problem with the chi-squar e teststhat were used, thereare
mor e sophisticated waysto perform meta analysis, in which measurement errors
may be incorporated, so the decision to use the chi-squar e tests could be explained.

» Wedid not use meta-analysis because this methodol ogical approach works with
‘effect sizes' (e.g. lopein alinear regression) compiled from different studies.
Thisinformation is not available because the use of anthropic land covers by
primatesis rarely quantified in most primate studies, and when observed,
records are mostly anecdotal (e.g. ad libitum observations). We therefore based
our study on frequency of occurrence of a given trait (e.g. number of species
with large body size). To assess if thereis afunctional signal in the use of
anthropic land covers, we used chi-square goodness-of-fit tests because this
analytical approach is adequate to determine whether observed sample
frequencies (e.g. number of diurnal species among species using ALCs) differ
significantly from expected frequencies. In our case, the expected frequencies
are based on all the world’s primates. For example, if 25% of primates on Earth



are nocturnal, our null hypothesisis that 25% of AL C-tolerant species should be
nocturnal. Significant deviations from this expected value indicate that thereisa
functional signal (e.g. in average, only 10% of AL C-tolerant species were
nocturnal, suggesting that nocturnality imposes certain limitations that prevent
ALC use). We justify the use of Chi testsin lines 300-302.

Related with this, second, please notethat it has been consistently demonstrated
that time spent feeding is not a reliable measure of diet. Foods that require longer
processing times (e.g. chewing) will lead to longer feeding times, although they may
represent only a small amount of total food intake (e.g., leaf consumption by
frugivor e-folivore primates, such as howler monkeys). Could your negative results
for trophic guild be a consequence of this?

» Thisisaninteresting point. Nevertheless, we do not see how this shortcoming
could bias our results in favor of non-significant results because, for each
species, trophic guild was obtained from several sources. In particular, this
ecological trait was extracted primarily from Mittermeier et a. (2013) —a
massive encyclopedia that compiles information from several studies, and thus,
it includes studies with different sample sizes and methodologies. To further
reduce such potential bias, trophic guild was assessed as a categorical variable,
including six very general groups: frugivorous (>60% of fruitsin diet),
folivorous (>60% leavesin diet), folivore-frugivorous (diet comprised of both
fruits and leaves in similar proportions), omnivorous (both plants and animalsin
diet), insectivorous (diet dominated by arthropods) and gummivorous (diet
dominated by plant exudates).

L 286: not clear to me why body massis an ecological trait. | understand that it
may be associated with ecological aspects, but it isa morphological trait, right?

> Yes, body massisamorphological trait, but of high ecological significance. For
instance, body massis related to home range, thus affecting the way species
interact with their environment. Body mass aso has significant impacts across
multiple scales of biological organization, from individuals to ecosystems
(Peters and Peters 1986; Gaston and Blackburn 2000; Savage et a. 2004;
Woodward et a. 2005). Therefore, we clarified in lines 280-283, that although
body massis amorphological trait, it can be considered an ecological trait.

L 296-299: clarify that the expected values are number of species, asthisisnot
currently evident.

> Donel We haveincluded “In particular, we compared the number of species
with each trait between those species that were observed using ALCs and the
expected values based on al of the world’s primates” in line 300-302.

| congratulate you for thisexcellent contribution and wish you every continued
successin this promising line of resear ch.

Pedro Dias
Universidad Veracruzana



REVIEWER #4

I'n this paper, the author s collate massive datasets to deter mine the global effect of
human-modified landscapes on primates. By combining ecological, life history and
phylogenetic information, alongside habitat classifications, the author sidentify
patternsthat illustrate the characteristics of speciesthat can persist with a
“habitat-sharing” model of ecosystem conservation, versusthose that requirea
“habitat-sparing” model.

Overall, | enjoyed reading this paper very much, and have very little to say by way
of critique. The datasets areimpressive, all analyses clearly justified and
explained, and theresultsare placed in a contemporary literature. Theinsightsare
novel, and make a valuable contribution to our under standing of the effects of
human activities on primates generally, and their conservation mor e specifically. |
hope this paper will bewidely shared, cited and used, so that conservation
plannerscan usetheresultsto help determine which conservation strategies will
work best for their context/species.

One comment | had was whether the authors considered controlling for false
discovery in their chi-squared analyses? By using the same control dataset, to
compar e against multiple test datasets, it is possible that multiple significant
findings could occur by chance. | did not see any mention of alpha correction in
the methods or main text.

» We understand the reviewers concern, but we did not find it necessary to apply
alpha correction (e.g. Bonferroni) in our analyses because: (1) our P values were
all small enough (i.e. most of them were <0.001; see Fig. 3 and 4), and (2) this
kind of approach has been criticized because although they contribute to avoid
Type| statistical error, they can increase the likelihood of Type Il error.

This paper isvery well written, in fact | only found two possible typos: L 284 delete
“and” before*body”; L490 spelling: “advice”.

» Thank you very much for your corrections! They were both corrected.



Reviewer #1 (Remarks to the Author):

The authors have addressed my previous concerns satisfactorily. I have only a few additional
minor suggestions.

128-30. the relevant statistic here is the number of forest specialists that also use ALCs; how
many of the 86 species that used ALCs are forest specialists?

153-55. Does this sentence just repeat the first sentence but mentioning the reverse of the same
statistic? In fact, this paragraph seems to just say the same thing throughout but in slightly
modified form. It would be better to start with the key observation (about human settlements and
open areas), then develop that idea rather than just repeating it in different ways.

180-182. Is there any signal that the most threatened species are also larger bodied? Are forest-
specialist large-bodied species more common among higher threat categories? This would at least
be one way to evaluate your suggestion that smaller species are less vulnerable to extinction in
small remnants.

164-189. In general this paragraph could grapple more deeply with trying to explain the observed
patterns. Can you offer some plausible explanations for why nocturnal species are not in human
settlements, as you expected? Also, literature on traits often recognizes trait syndromes or
collection of traits that tend to go together and help explain responses to environmental variation.
This might be a useful literature to help put your findings into a broader context. The paragraph is
already very long; it would be better divided into shorter, more easily digested chunks.

201. say which family again to make it clear.

Reviewer #3 (Remarks to the Author):

In this revised version of the manuscript the authors answered properly to the comments I made.
Their answers to other reviewers’ comments and suggestions also seem correct to me. I therefore
have no further revisions.

Just for clarification:

About my comment on data quality, 1) I was referring to arguments of ignorance, as you cannot
ascertain that absence of evidence that a particular taxon is using ALC is evidence that it does not
use it; 2) it may be more likely to observe ALC use after 1,000 observation hours than after 10.

About my comment on the use of time spent feeding issue, the idea is that 1) time spent feeding
is a measure that biases diet classifications in favor of foods harder to process; 2) for many taxa,
this is the measure that people consistently use; 3) if several species are being misclassified in
terms of their trophic guild, your results could change.

Reviewer #4 (Remarks to the Author):

In this paper, the authors collate datasets to determine the global effect of human-modified
landscapes on primates. This is a paper that I reviewed previously. In my previous review, I had a
positive assessment of the work, and maintain that opinion. I have read the paper and found it to
be improved from the previous version. In regards specifically to my previous comments, I accept
the authors response. I hope that this work will be used to help make conservation decisions to



improve the status of primate species around the world.



REVIEWERS COMMENTS
Reviewer #1 (Remarksto the Author):

Theauthors have addressed my previous concer ns satisfactorily. | have only a few
additional minor suggestions.

128-30. the relevant statistic hereisthe number of forest specialiststhat also use
AL Cs; how many of the 86 speciesthat used ALCsareforest specialists?

» 70% of primate species using ALCsfor feeding are forest specialists. We
included this information in line 125.

153-55. Does this sentencejust repeat thefirst sentence but mentioning thereverse
of the same statistic? In fact, this paragraph seemstojust say the samething
throughout but in slightly modified form. It would be better to start with the key
observation (about human settlements and open areas), then develop that idea
rather than just repeating it in different ways.

» Done. We removed the first sentence to avoid redundancy and start with the key
observation (lines 147-153).

180-182. Isthere any signal that the most threatened species are also larger
bodied? Are forest-specialist large-bodied species more common among higher
threat categories? Thiswould at least be oneway to evaluate your suggestion that
smaller speciesarelessvulnerableto extinction in small remnants.

» We modified this sentence to avoid confusion. We propose that the lower
proportion of small-bodied speciesin ALCs may be related to two important
factors: (1) these species are more likely to be arboreal, which limits their
movement into treeless areas; and (2) small primates tend to have smaller home
ranges, and thus, they can be able to inhabit smaller habitat remnants without
using resources from ALCs. These two factors can lower the probability of
observing small-bodied primates in ALCs (lines 168-173).

> Yet, we do not know if smaller species are less vulnerable to extinction in small
remnants. We now clarified that: “ Although this finding does not mean that
small primates have lower extinction risk in human-modified landscapes, our
results point in this direction, as 57.3% of large ALC-tolerant species (n =21
species) are threatened with extinction, whereas 49.9% of small-bodied species
(n = 42) are threatened (Supplemntary Table 1). In contrast, other studies
suggest that those species that avoid using AL Cs can be more prone to
extinction in these emerging landscapes10,47,48; thus, additional primate
studies are needed to accurately assess the effect of body weight on extinction
risk” (lines 173-180).

164-189. In general this paragraph could grapple more deeply with trying to
explain the observed patterns. Can you offer some plausible explanationsfor why
nocturnal speciesare not in human settlements, asyou expected?



» Yes, asstated in lines 158-161, “We would have expected a higher (not lower)
incidence of nocturnality among species using AL Cs because nocturna primates
are lesslikely to encounter humans, and thus, they could perceive ALCs as less
dangerous, compared to diurnal primates’. Then, why nocturnal species seem to
avoid the use of ALCs? We propose that “nocturnal primates are all forest
specialists, arboreal and with small-to-medium body mass — ecological traits that
together seem to limit the use of ALCs’ (lines 161-163).

Also, literature on traits often recognizestrait syndromesor collection of traits
that tend to go together and help explain responses to environmental variation.
Thismight be a useful literatureto help put your findingsinto a broader context.

» Great point! We added four papers on species traits that can predict species
sensitivity to habitat disturbance in human-modified landscapes (Milton & May

1976 — Nature; McKinney & Lockwood 1999 — Trends Ecol Evol; Boyle &
Smith 2010 — Biol Conserv; Henle et a. 2004 — Biodivers Conserv).

Theparagraph isalready very long; it would be better divided into shorter, more
easily digested chunks.

» Done. We broke it into three smaller paragraphs.
201. say which family again to makeit clear.

» Done
Reviewer #3 (Remarksto the Author):
In thisrevised version of the manuscript the authors answered properly to the
comments| made. Their answersto other reviewers comments and suggestions
also seem correct to me. | therefore have no further revisions.
Just for clarification:
About my comment on data quality, 1) | wasreferring to arguments of ignorance,
asyou cannot ascertain that absence of evidence that a particular taxon isusing
ALC isevidencethat it doesnot useit; 2) it may be morelikely to observe ALC use
after 1,000 observation hoursthan after 10.
About my comment on the use of time spent feeding issue, theideaisthat 1) time
spent feeding isa measur e that biases diet classificationsin favor of foods harder
to process; 2) for many taxa, thisisthe measurethat people consistently use; 3) if
several species are being misclassified in terms of their trophic guild, your results
could change.

» Weare grateful for these clarifications.

Reviewer #4 (Remarksto the Author):

In thispaper, the authors collate datasets to determine the global effect of human-



modified landscapes on primates. Thisisa paper that | reviewed previously. In my
previousreview, | had a positive assessment of the work, and maintain that
opinion. | haveread the paper and found it to beimproved from the previous
version. I n regards specifically to my previous comments, | accept the authors
response. | hopethat thiswork will be used to help make conservation decisionsto
improve the status of primate species around the world.

» Thank you very much this positive feedback.
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