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Executive Summary

In 2012, the U.S. Fish & Wildlife Service (Service) committed to using Strategic Habitat
Conservation (SHC) as an approach to address the challenges of the 21 century. As part of
implementing that commitment, the Service distributed a version of the draft Technical
Guidance on Selecting Species for Design of Landscape Scale Conservation (Technical
Guidance) as a practical step in the biological planning component of the SHC approach. Five
external peer reviewers have completed a formal, independent, external scientific peer review of
the latest draft Technical Guidance. The panel was tasked specifically to review the scientific
information in the Technical Guidance and its practical application to conservation management.

The external peer reviewers generally agreed that the Technical Guidance is missing key
elements and does a poor job of providing scientific support for many of the statements made
within it, although one reviewer was not as critical as the others. Generally, all reviewers
recommended additional, more detailed discussion of the different types of surrogates (species
and otherwise) and their uses, along with associated discussion of their advantages and
disadvantages, evidence for success, and associated monitoring requirements. There was
disagreement among the reviewers about whether or not climate change was well-integrated
within the document. Every reviewer included specific recommendations and they were all
generally along the same lines, although some reviewers recommended more significant
revisions than other reviewers. The overall message from the external peer reviewers was that
the document needs significant revision, including better organization, more focus, and better
discussion and inclusion of the scientific literature.
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1.0 Background

In July 2012, the Director of the U.S. Fish & Wildlife Service (Service) sent a message to all
employees discussing the Service’s commitment to Strategic Habitat Conservation (SHC) as an
approach to address the challenges of the 21 century. In concert with that message, the
Service distributed a version of the draft Technical Guidance on Selecting Species for Design of
Landscape Scale Conservation (Technical Guidance) as a practical step in the biological
planning component of the SHC approach. All employees were encouraged to submit
comments on the Technical Guidance and attend discussion sessions throughout each region.
There was a significant response and additional information and suggestions improved the draft
Technical Guidance. States, tribes, and non-government organizations were also provided the
draft Technical Guidance and their comments and suggestions were considered in subsequent
revisions. Comments were received through March 2013, followed by further revisions to the
draft Technical Guidance by a team composed of state fish and wildlife agency and Service
representatives.

Given the long-term conservation implications of the Technical Guidance, and its influential
information, it required a formal, external, independent scientific peer review before
implementation. If the Technical Guidance does not include the best science and analyses, any
decisions or conservation actions based on this Technical Guidance may be less effective in the
long-term conservation of fish, wildlife and plants at a landscape-scale.

The purpose of this review is to provide a formal, independent, external scientific peer review of
the Service’s draft Technical Guidance as part of the biological planning component of SHC.

2.0 Peer Reviewers

Peer reviewers were tasked to review the scientific information in the Technical Guidance and
its practical application to conservation management. The peer reviewers reviewed the scientific
integrity of the recommended guidance, the validity of the arguments made for its application,
the interpretation of the science cited in the guidance in support of using surrogate species, and
its ability to enhance the design and success of landscape-scale conservation. The review was
limited to the information and analysis in the Technical Guidance only, and did not include a
review of the SHC policy, but did consider the Technical Guidance’s application within the
framework of SHC. Additionally, the reviewers evaluated whether the surrogate species
concepts described by the guidance document are supported by the scientific literature and are
likely to provide the landscape-scale conservation objectives described.

The selection of peer reviewers followed the guidance provided in the Office of Management
and Budget’s Final Information Quality Bulletin on Peer Review (OMB Bulletin; December 16,
2004) to ensure scientific integrity of the peer review. Appropriate expertise and an appropriate
balance of that expertise was identified for this peer review panel during the process of
identifying potential reviewers. Panelists with expertise in large-scale conservation planning and
landscape ecology were essential for this peer review. Additional expertise in zoology, botany,
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aguatic systems, community ecology, paleoecology and/or evolutionary biology was also
appropriate. All peer reviewers were provided the language from the OMB Bulletin (2004) with
regard to independence and conflicts of interest and any potential issues were identified and
evaluated during the selection of the panelists, both with respect to both the Service and the
report under peer review. To maintain the independence and objectivity of the peer review, a
number was randomly assigned to each peer reviewer and all references in this report are to
that number.

The five peer reviewers all have experience with large-scale conservation planning and/or
landscape ecology and with peer reviews of scientific publications. The reviewers are all
independent of the Service, have not taken an advocacy position with respect to this topic, and
have no conflicts of interest. The resumes for the peer reviewers are presented in Appendix B
and the reviewers consist of:

= Stephanie Januchowski-Hartley, PhD from University of Wisconsin at Madison;
= Joshua Lawler, PhD from University of Washington (Seattle);

= Dennis Murphy, PhD from University of Nevada at Reno;

= Maile Neel, PhD from University of Maryland; and

= James Thorne, PhD from University of California at Davis.

3.0 Summary of Peer Reviewer Responses

The peer reviewers considered and responded to the Charge to the Panel, a total of eight
guestions, provided by the Service. The following section summarizes their responses to each
guestion, with their full responses provided in Appendix A. Table 1 below provides a summary of
whether a reviewer provided a response to a question and the total pages provided by the
reviewer.

Table 1: Summary of Reviewer Responses by Question

Peer Reviewer Question eleee Llnle Total Pages?
112 (3|4|5 |6 |78 Comments
Reviewer 1 vV IV IV IV |V |V |V |V Yes 4
Reviewer 2 vV IV IV IV IV |V V|V Yes 6
Reviewer 3 VIV IV IV |V |V |V |V Yes 11
Reviewer 4 VIV IV IV IV |V |V |V Yes 4
Reviewer 5 VIV IV IV |V |V |V |V No 12

'Line specific comments provided by the reviewer and included in compiled ‘Track Changes’
version of the draft Technical Guidance as well as Line Comments spreadsheet (in Appendix A).

% Total pages of the reviewers’ response, not including line-specific comments.
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The summaries provided below are brief synopses of the complete responses provided in
Appendix A. Much additional detail is provided in the individual responses provided in Appendix
A. A compiled list of all references provided by the reviewers is provided under Question 7.

Question 1

Is the scientific foundation of the Technical Guidance clearly stated and logical? If not,
please identify the specific methods and assumptions that are unclear or illogical and how it
can be strengthened?

» Reviewer 1: The concepts are clearly laid out but it is not clear if plants are included or not
included in this document.

> Reviewer 2: While some elements of the Technical Guidance are clearly stated, there is
room for improvement to streamline the content and clarify the scientific foundation of the
Technical Guidance. 1) Throughout the document there is a need for more evidence-based
support for many statements that are made about surrogates and surrogate species more
specifically. 2) While the document provides definitions for particular terminology, there
remain a variety of words that are not defined, or for which examples are not provided. 3)
There are many sweeping statements without references.

» Reviewer 3: Unlike the SHC Handbook, the Technical Guidance returns to a species-centric
approach. Although the assumption of using surrogate species as a means to implement
SHC is clearly stated, the scientific support for it is not provided in the main document.
Because the document never progressed beyond generalities, it is hard to evaluate the
underlying science supporting surrogate species. The document is primarily focused on
general considerations for landscape level planning writ large and then suggests surrogate
species as the only approach for doing landscape planning. Surrogate species do not even
come up until page 21 of 33 pages. The literature regarding surrogate species is not really
reviewed until Appendix B.

» Reviewer 4: The bulk of the document does not deal with the scientific foundation for the
use of surrogates. Perhaps the greatest shortcomings of the document are that it 1) does
not stress enough that the use of surrogates will have uncertain results, and 2) although the
document does stress that to determine whether or not surrogates are working, one will
need to actually monitor more than just the surrogate species, it provides no guidance on
how to do this. A more thorough discussion of the evidence for the effectiveness of the three
different types of surrogates is needed.

» Reviewer 5: A lack of clarity and logic attends the draft guidelines from start to finish. A clear
and concise statement of the explicit purpose(s) of the draft Technical Guidance in the
preface and introduction is absent. The general rationale for the use of surrogates in
conservation planning at larger spatial scales is made in the draft Technical Guidance with
reason and logic. And, fair argument is made in the guidance document (and the
foundational Strategic Habitat Conservation documents) that at larger landscape scales
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surrogates or proxies will inevitably need to be relied upon to inform management decisions
and as management targets. The technical guidelines on surrogates are limited to a
description and defense of that conceptual assertion. But, surrogates should only be used
where they offer an indispensible service; where direct measures of programmatic targets
cannot be made readily. The surrogate guidance should describe circumstances wherein
surrogates are an appropriate default approach in conservation planning and assessment,
and, importantly, where they are not. The roughly written rationale for the surrogate
approach, which is selective in its assessment of materials that support the use of the
approach, is at the same time vague about how the approach might be actually
implemented and unclear how the approach can and should be supported by best available
science.

Question 2

Do the authors of the Technical Guidance draw reasonable and scientifically sound
conclusions from the scientific information presented in the document? Are there instances
in the Technical Guidance where a different but equally reasonable and scientifically sound
scientific conclusion might be drawn that differs from the conclusion drawn by the Service? If
any instances are found where that is the case, please provide the specifics of that situation.

Reviewer 1: For the most part, but the presentation of ecoregions is weak and two key
papers are missing.

Reviewer 2: Yes. In general scientifically sound conclusions are drawn based on the
scientific information presented in the document. It does need to be emphasized in the
document that while surrogate methods might continue to be used, and methods are
continually being developed to better use surrogate species, there remains a general lack of
evidence to support the underlying principle that focal species confer protection to co-
occurring species facing similar threats.

Reviewer 3: This is a somewhat difficult question to answer because rather than reaching a
conclusion, the Technical Guidance starts from a premise that does not appear to be well
supported based on the scientific literature.

Reviewer 4: The bulk of the document does not present science and then draw conclusions
from the scientific evidence. The bulk of the document (with the exception of Appendix B)
provides a framework of sorts and steps that one would take to select surrogate species.
Most of this framework and the steps laid out are reasonable given the science. The way
that the surrogate approaches are presented, categorized, and described is confusing at
best. The surrogate approaches are arguably the centerpiece of the guidance document but
they are placed in an appendix. Three types of surrogate approaches are described,
although they are really three uses for surrogates, not types of approaches. The bulk of the
document really focuses on the use of surrogates as indicators of population condition of
target species—however, three different surrogate approaches are discussed. The rest of
the document needs to be broadened in scope OR it should focus on indicator species only
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and merely mention the other surrogate types in passing. The main text does not allude to
any shortcomings of the surrogate approaches nor to the fact that there is more or less
evidence for the successful use of the different surrogate types.

> Reviewer 5: Not dissimilar to the available literature, the Technical Guidance does not
actually draw “scientific” conclusions from available “scientific’ information. The standing
literature on surrogates is better viewed as best professional judgment by conservation
biologists organized to convey thoughtful considerations useful to management planners.
There is technical information in the Technical Guidance, but not much in the way of direct
findings drawn from studies informed by exercising the scientific method. An extensive
literature on the use of surrogates (including indicators and a number of other applications of
proxies to meet specific conservation goals) is reasonably represented in the cited literature,
but the several studies that have actually attempted to put the surrogate approach to the test
or critically addressed the need for surrogates to be subject to validation procedures are not
cited. Each of those studies comes with warnings regarding implications of the inherent
discordance in responses of surrogates and target species of conservation concern. The
analytical studies of surrogates can be viewed as rather negative regarding the potential
effectiveness of surrogates, especially species, in representing species diversity at larger
landscape scales or biodiversity more generally. The more analytic treatments of the
surrogate concept are consistent in their message — surrogate responses to environmental
stressors are unlikely to reflect accurately those of the conservation target(s), the use of
surrogates should be a default response when no opportunity exists for direct measure of
the targeted species (or other desired resources or resource conditions), and if a surrogate
is to be used in conservation planning, its potential effectiveness and efficacy in the
intended application should be confirmed through a validation procedure. The most glaring
absence in the Technical Guidance is a descriptive pathway that articulates clearly 1) the
reasoning behind the selection of a surrogate, 2) linking demographic responses of
surrogate species to the extent and condition of habitats or landscape areas of concern, and
3) describing the uncertainties that accompany the relationship between the status and
trends of the surrogate and those of the conservation targets.

Question 3

Does the Technical Guidance provide sufficient examples of how surrogates have been
successfully used to monitor population-level responses by agencies with mandates, goals,
and programs similar to ours (FWS)?

» Reviewer 1: There should be an example of how a community or non-profit group might
initiate these types of efforts. This is especially true if Landscape Conservation Cooperatives
(LCCs) are expected to be part of or lead these efforts.

» Reviewer 2: While there were examples provided as to how surrogates have been used,
there is not any clear line of evidence that indicates that surrogate approaches have been
implemented and proven successful by monitoring or for delivering viable populations of all
the species in any system. The Technical Guidance will be more helpful if there was a
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specific subsection under each presentation of existing Surrogate Species Approaches (as
presented in Appendix B) that is titled “Evidence” or “Evidence of Success”.

» Reviewer 3: No, there are not sufficient examples of how surrogates have been successfully
used to monitor population-level responses. There is some evidence in the literature that
broadly ranging surrogate species can be used to represent other species in the context of
reserve selection. But there is no indication in the literature that population sizes,
trajectories, or responses of one species will reflect another species. Table 1 is presented
as providing an example of one surrogate approach, but there are many issues with this
example that illustrate the problems with the lack of clarity and logic of the Technical
Guidance in general.

> Reviewer 4: Appendix B does provide several examples of cases in which surrogates have
been used. However, there is limited to no discussion of how successful these uses have
been. The two hypothetical examples in Appendices C and D are a good attempt to
demonstrate the process outlined in the document. However, because they are hypothetical,
they are a little less useful than they would be if they were real case studies.

» Reviewer 5: No the Technical Guidance does not provide sufficient or informative examples.
But, it might be argued that no examples actually exist.

Question 4

Will the use of surrogate species, as described by the Technical Guidance, provide
meaningful indices of population-level responses of sufficient resolution for priority species
(species of conservation interest) at proper spatial and temporal scales? If not, are there
changes that could be made to the Guidance to help achieve better results?

» Reviewer 1: There is little evidence that the long-term monitoring required for adaptive
management and/or use of surrogate species has or is actually occurring. Additional
discussion of what the monitoring and associated timelines might look like is merited.

» Reviewer 2: | am unable to comment on this based on the Technical Guidance. The
Technical Guidance does not provide the information necessary to determine if the use of
surrogate species will provide meaningful indices of population-level response.

» Reviewer 3: As described in the appendices, the proposed application of surrogate species
does not save time, effort, or funding and in the end will not provide meaningful indices of
population responses. Using surrogate approaches is likely to make the resulting
information on individual species less informative and straightforward and the approaches
preclude a synthetic analysis of a landscape in a way that is more likely to represent
conditions necessary to ensure the landscape is functional for all species. If surrogate
species are going to be used, the means of monitoring needs to be improved if the results of
the conservation efforts are going to have any hope of being meaningful. The cost and
difficulty of demographic monitoring is underestimated or understated.
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» Reviewer 4: The process described for selecting species is well-reasoned and defensible.
The inclusion of climate change considerations is well done and appropriate. The main text
needs to emphasize that surrogates don't always work. The main text needs to describe
how to test to see if the surrogates being used are effective. In addition, the review of the
performance of each type of surrogate was somewhat superficial. There should be enough
literature to conduct a formal meta-analysis of the evidence for the utility of each of the
different types of surrogates. A formal meta-analysis would be ideal, but even an informal,
but thorough, survey of the literature would be worthwhile.

» Reviewer 5: If surrogate species as described in the Technical Guidance “provide
meaningful indices,” they will do so by coincidence. The guidance makes no attempt to
engage demographic issues for species of conservation interest either as targets or
surrogates.

Question 5

Does the Technical Guidance do an adequate job of identifying potential pitfalls and
shortcomings of the use of surrogate species?

> Reviewer 1: Yes.

> Reviewer 2: Yes. It would be beneficial if this information was more central to the document,
including methods used and evidence of success.

» Reviewer 3: The discussion of the likely pitfalls of surrogate species was fair to poor. Much
of the core literature on surrogate species was cited. However, a number of important
publications demonstrating limitations and inadequacies of surrogate approaches are
conspicuously absent. Of particular importance in the context of population abundance and
trajectories is the evidence that abundances across species are not representative or
correlated. And although some literature regarding shortcomings of surrogate approaches is
discussed, the knowledge of the inadequacies appears to have no bearing on the intent to
proceed with using surrogates regardless.

» Reviewer 4: Although the document does discuss some of the shortcomings of the different
approaches, these discussions are somewhat superficial. The document would benefit from
a thorough review and summary of the literature on how successful tests of the different
surrogate approaches have been. See response to Question 4.

» Reviewer 5: To be consistent with the scientific literature on surrogates, the draft Technical
Guidance should be frank about the shortcomings of surrogate approaches and
applications. The use of surrogates in landscape-level conservation is a default from direct
measure, and not the first choice in management and monitoring. Overlaying multiple
surrogates and surrogate measures, with attending uncertainties as to the ability of each to
reflect the status and trajectories of desired ecosystem, community, and species
phenomena, does not enhance landscape conservation.
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Question 6

Does the Technical Guidance base its interpretations, analyses and conclusions upon the
best available science regarding the use of surrogate species? If any instances are found
where the best available science was not used, please provide the specifics of each
situation.

» Reviewer 1: For the most part, but six citations are missing from the text. Most importantly,
some of the basis of this approach comes out of systematic conservation planning, which is
not recognized. A few paragraphs to set some context will prove helpful as this guidance is
used.

> Reviewer 2: Yes, the analyses and conclusions were based upon the best available science
with regards to surrogate species. However, explicit discussion of the use of species groups
(essentially coarse-filter surrogates) and their limitations in conservation planning when
setting targets for the representation of species would be valuable.

» Reviewer 3: There are two ways in which the Technical Guidance does not incorporate the
best available science. First, although the document is supposed to be about surrogate
species, more than half the body of the text is about landscape level conservation planning
in general. Second, given that a surrogate species approach has been chosen, the intent
stated in the Draft Technical Guidance is to use population abundances and trajectories of
one species to represent the species of conservation interest that is/are the indirect
target(s). There is no scientific evidence to support use of surrogate species for this
purpose. Based on the scientific literature, surrogate species at best can be used when
there is spatial overlap in distributions and protecting habitat for one wide ranging species in
a reserve network includes the distribution of other species.

» Reviewer 4: The literature that is cited is appropriate and many of the important papers on
the topics in question have been cited.

» Reviewer 5: Despite citations of useful references, which include observations and findings
that fairly might be described as included in the “best available science regarding to the use
of surrogate species,” the guidelines stop short of explaining how that information is used in
selecting and employing surrogates in support of conservation efforts. The Technical
Guidance does not offer direction on how relevant information is used to decide whether a
conservation policy or management action informed by a potential surrogate will adequately
service the conservation needs of a target species, habitat, or geographic area — where best
available science would actually be applied.
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Question 7

Are there any significant peer-reviewed scientific papers that the Technical Guidance omits
from consideration that would enhance the scientific quality of the document? Please
identify any such papers.

> Reviewer 1: Six additional citations.
> Reviewer 2: Six additional citations.
» Reviewer 3: More than 23 additional citations.

» Reviewer 4: Overall the literature review was lacking. There are likely hundreds of papers
that could be relevant to the discussion on the use and success of surrogates. Although |
would not expect even half of them to be cited here, | would have expected a more thorough
and systematic review of the literature. In particular, there are a few papers that have used
analytical approaches to assess the characteristics of successful surrogates for locating
conservation areas that could be cited. In addition, there was no mention of the many
papers that explore the relative utility of non-species surrogates for selecting conservation
areas. Two specific citations are included.

» Reviewer 5: Fifteen additional citations.

The following is a compiled list of more than 50 references provided by all reviewers. A few
references were suggested by multiple reviewers.

Bachand, M., S. Pellerin, S.D. Cote, M. Moretti, M. De Caceres, P.M. Brousseau, C. Cloutier, C.
Hebert, E. Cardinal, J.L. Martin, and M. Poulin. 2014. Species indicators of ecosystem
recovery after reducing large herbivore density: Comparing taxa and testing species
combinations. Ecological Indicators 38: 12-19.

Baguette, M., and V.M. Stevens. 2013. Predicting minimum area requirements of butterflies
using life-history traits. Journal of Insect Conservation 17: 645-652.

Banks, J.E., A.S. Ackleh and J.D. Stark. 2010. The use of surrogate species in risk assessment:
using life history data to safeguard against false negatives. Risk Analysis 30: 175-182.

Branton, M., and J.S. Richardson. 2011. Assessing the value of the umbrella-species concept
for conservation planning with meta-analysis. Conservation Biology 25: 9-20.

Brooks, T.M., R.A. Mittermeier, G.A.B. da Fonseca, J. Gerlach, M. Hoffman, J.F. Lamoreux,
C.G. Mittermeier, J.D. Pilgrim, and A.S.L. Rodriques. 2006. Global biodiversity
conservation priorities. Science 313: 58-61.

Buchanan, R.A., J.R. Skalski, and A.E. Giorgi. 2010. Evaluating surrogacy of hatchery releases
for the performance of wild yearling Chinook salmon from the Snake River Basin. North
American Journal of Fisheries Management 30: 1258-1269.

Caro, T., J. Eadie and A. Sih. 2005. Use of substitute species in conservation biology.
Conservation Biology 19: 1821-1826.
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Che-Castaldo, J.P. and M.C. Neel. 2012. Testing surrogacy assumptions: Can threatened and
endangered plants be grouped by biological similarity and abundances? PLoS One 7:
e51659.

Cushman, S.A., K.S. McKelvey, B.R. Noon, and K. McGarigal. 2010. Use of abundance of one
species as a surrogate for abundance of others. Conservation Biology 24: 830-840.

Dardanelli, S., M.L. Nores, and M. Nores. 2006. Minimum area requirements of breeding birds
in fragmented woodland of Central Argentina. Diversity and Distributions 12: 687-693.

Diefenderfer, H.L., R.M. Thom, G.E. Johnson, J.R. Skalski, K.A. Vogt, B.D. Ebberts, G. Curtis
Roegner and E.M. Dawley. 2011. A levels-of-evidence approach for assessing
cumulative ecosystem response to estuary and river restoration. Ecological Restoration
29: 111-132.

Eglington, S.M., D.G. Noble, and R.J. Fuller. 2012. A meta-analysis of spatial relationships in
species richness across taxa: Birds as indicators of wider biodiversity in temperate
regions. Journal for Nature Conservation 20: 301-309.

Epps, C.W., B.M. Mutayoba, L. Gwin and J.S. Brashares. 2011. An empirical evaluation of the
African elephant as a focal species for connectivity planning in East Africa. Diversity and
Distributions 17: 603—612.

Fahrig, L., J. Baudry, L. Brotons, F.G. Burel, T.O. Crist, R.J. Fuller, C. Sirami, G.M. Siriwardena,
and J.-L. Martin. 2011. Functional landscape heterogeneity and animal biodiversity in
agricultural landscapes. Ecology Letters 14: 101-112.

Fattorini, S., R.L.H. Dennis, and L.M. Cook. 2011. Conserving organisms over large regions
requires multi-taxa indicators: One taxon's diversity-vacant area is another taxon's
diversity zone. Biological Conservation 144: 1690-1701.

Fleishman, E. and D.D. Murphy. 2009. A realistic assessment of the indicator potential of
butterflies and other charismatic taxonomic groups. Conservation Biology 23: 1109-
1116.

Groves, C., D. Jensen, L. Valutis, K. Redford, M. Shaffer, J. Scott, J. Baumgartner, J. Higgins,
M. Beck, and M. Anderson. 2002. Planning for biodiversity conservation: putting
conservation science into practice. BioScience 52(6): 499-512.

Heink, U., and |. Kowarik. 2010a. What are indicators? On the definition of indicators in ecology
and environmental planning. Ecological Indicators 10: 584-593.

Heink, U., and |. Kowarik. 2010b. What criteria should be used to select biodiversity indicators?
Biodiversity and Conservation 19: 3769-3797.

Hermoso, V., S.R. Januchowski-Hartley and R.L. Pressey. 2013. When the suit does not fit
biodiversity: loose surrogates compromise the achievement of conservation goals.
Biological Conservation 159: 197-205.

Hoare, J.M., A. Monks, and C.F.J. O'Donnell. 2012. Can correlated population trends among
forest bird species be predicted by similarity in traits? Wildlife Research 39: 469-477.

Hoare, J.M., A. Monks, and C.F.J. O'Donnell. 2013. Do population indicators work?
Investigating correlated responses of bird populations in relation to predator
management. Ecological Indicators 25: 23-34.
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Huber, P., J.H. Thorne, and S. Greco. 2010. Boundaries make a difference: the effects of spatial
and temporal parameters on conservation planning. Professional Geographer 62: 1-17.

Isasi-Catala, E. 2011. Indicators, umbrellas, flagships, and keystone species concepts: Use and
abuse in conservation ecology. Interciencia 36: 31-38.

Januchowski-Hartley, S.R., V. Hermoso, R.L. Pressey, S. Linke, J. Kool, R.G. Pearson, B.J.
Pusey, and J. VanDerWal. 2011. Coarse-filter surrogates do not represent freshwater
fish diversity at a regional scale in Queensland, Australia. Biological Conservation 144:
2499-2511

Lambeck, R.J. 1997. Focal species: a multi-species umbrella for nature conservation.
Conservation Biology 11: 849-856.

Landres, P.B. 1992. Ecological indicators: panacea or liability? In: DH McKenzie, DE Hyatt, and
VJ McDonald (eds) Ecological Indicators, Vol. 2. Elsevier Applied Science, London, pp.
1295-1318.

Landres, P.B., J. Verner and J.W. Thomas. 1988. Ecological uses of vertebrate indicator
species: a critique. Conservation Biology 2: 316-328.

Lawler, J.J., and D. White. 2008. Assessing the mechanisms behind successful surrogates for
biodiversity in conservation planning. Animal Conservation 11: 270-280.

Lawler, J.J., D. White, and L.L. Master. 2003. Integrating representation and vulnerability: Two
approaches for prioritizing areas for conservation. Ecological Applications 13: 1762-
1772.
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Question 8

Given the reasons that the Service has outlined for the use of surrogate species (landscape-
level conservation planning and implementation with a tractable number of species) are
there other established methods for achieving these ends that do not involve the use of
surrogate species? If so, please describe.

» Reviewer 1: The surrogate approach described here is similar to approaches described for
focal species. There are a few new elements, but nothing divergent.

» Reviewer 2: Yes. One could use coarse-filter surrogates or processes, use of planning for
refugia, and/or use methods based on modeling individual species. These are all points that
were touched on in the document, but that were not given adequate discussion.

» Reviewer 3: To identify surrogate species, the Technical Guidance recommends that for
each species the range and habitat extent is mapped, life history attributes are compiled,
hypothesized limiting ecological factors are known, and threats are identified. If all that is
done for each species, it is more straightforward and defensible to plan for each species
simultaneously using standard decision support tools rather than to choose a subset of
species and hope they represent the others. Using habitat and landscape characteristics as
surrogate conservation targets provides another outstanding alternative to an umbrella
species approach that is conspicuously absent from the Technical Guidance. It is not clear
why surrogate species are being promoted to the exclusion of other scientifically supported
landscape conservation approaches. An alternative approach that is much more
transparent, straightforward, and defensible relative to the scientific literature is provided.

» Reviewer 4: One major alternative would be ecosystem-based management. Instead of
using sets of species as surrogates for other species or for the condition of the ecosystems
on which they depend, one could manage the ecosystems themselves. This alternative has
some of the same pitfalls as the surrogate species approaches, but in some cases, it may
be a more direct method of managing for species of concern than managing surrogates for
those species. The most effective approach may be some combination of ecosystem-based
management and the use of surrogate species for monitoring or management purposes.

» Reviewer 5: No other ready means of meeting the purposes outlined in SHC documents is
available. However, in linking overarching programmatic descriptors to the prospective
surrogates tool, the Technical Guidance does little beyond stating why the surrogate
approach is heuristically satisfying, and what distributional, ecological, life history, and other
characteristics that potentially affect the effectiveness of a surrogate in action.
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Other Comments

>

>

Reviewer 1: Track changes comments included in the draft Technical Guidance.

Reviewer 2: One element of the document that | found difficult was the dual integration of
using an Adaptive Management Framework and using surrogate species in conservation
planning. A clear presentation of how the use of surrogate species fits within the Adaptive
Management Framework would benefit the reader. Another element is the lack of clarity
relating to the relationship of environmental surrogates and groups of species to the
approach described in the document, particularly relative to single focal species. The boxes
on climate change are strangely placed and a section dedicated to the potential implications
of future change (including climate change) might be more helpful. Track changes
comments included in the draft Technical Guidance.

Reviewer 3: The Technical Guidance could benefit from increased clarity in many places. It
is unclear what species are to be managed using surrogate approaches. No specific
procedures or tools are identified. There are fundamental contradictions in different sections.
It is not clear what range of spatial scales is anticipated. It would have been helpful for all
literature to have been cited in one place in the document rather than separately in the main
body and the appendices. There is a clear but implicit taxonomic bias towards birds and
large mammals. Line number comments included.

Reviewer 4: Line number comments included.

Reviewer 5: This review is made challenging because the draft Technical Guidance does
not in a recognizable sense of the word offer “guidelines.” The basic conservation approach,
to which the surrogate policy is to be applied, is reasonably well described in Strategic
Habitat Conservation (SHC) documents, and is recapitulated in the draft Technical
Guidance. The guidelines offer a persuasive argument for the need to use surrogate species
and measures in planning and assessment at larger spatial scales, where diverse ecological
communities exist and species of concern are many. But, when it comes to actually
“selecting a surrogate approach and the surrogate species associated with that approach”
the guidelines default to guidance akin to saying -- just do it. It is not clear why the expanded
list of ten process steps for selecting surrogate species put forward in Draft guidance on
selecting species for design of landscape-scale conservation (dated July 2012 — see pages
9-18, available at http://www.fws.gov/landscape-
conservation/pdf/DraftTechnicalGuidanceJuly2012.pdf) — is not used. Even that expanded
list falls short of articulating the necessary (obligatory) steps in the design of a conservation
program expected to meet explicit programmatic goals and objectives — and needing to use
surrogates to facilitate and enhance program effectiveness, efficacy, and accountability. The
Technical Guidance should acknowledge that parsing a large, landscape scale conservation
challenge into its operational elements is necessary before tools, like surrogates, which may
be used in implementing and assessing a conservation plan, can be addressed.
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4.0 Overall Summary for Each Reviewer
Reviewer 1

The Technical Guidance generally covers the material associated with surrogate species, with
some missing elements and various areas that need additional clarification. A key missing
element was an explicit discussion of integrating with regional (i.e., municipal, county, LCC)
level efforts already underway for conservation planning or occurring somewhat independently
of federal agencies. The biggest weakness is that there is limited evidence to show that either
adaptive management or surrogate species approaches have the long-term monitoring follow
through to be successful, which is not so much with the document with those management
approaches. And associated with that is the lack of discussion in the Technical Guidance about
how to successfully accomplish that necessary monitoring.

Reviewer 2

The Technical Guidance needs to be reorganized, in particular with Appendix B being included
in the main document, and additional citations and are needed throughout to substantiate
statements. Additional discussion is needed relating to evidence of successful use of surrogate
approaches, as well as how to best use surrogate approaches. As with all the reviewers, a
major concern is the lack of evidence of surrogates being used successfully, in particular using
the focal species approach, which is the primary one discussed in the Technical Guidance. As
with Reviewer 3, Reviewer 2 suggested that methods based on modeling individual species
distributions are now common and provide frameworks like systematic conservation planning
and spatial prioritizations to allow planners to use tools like Marxan and Zonation to guide their
decisions based on the distributions of individual species rather than on groups of species or
surrogates groups based on environmental classifications. Using these approaches allows
planners to make decisions at landscape, regional and national scales that are cost-effective
and that adequately represent all species of interest. Providing a clear adaptive management
framework and how exactly the surrogate approach fits into that framework would greatly
strengthen the Technical Guidance.

Reviewer 3

The Technical Guidance is intended to support the SHC program overall, but it does not do a
good job of showing how it does that or even doing that in a way consistent with existing
documents on the SHC program. The Technical Guidance does not provide any context for how
or why surrogates fit into SHC as a whole. There is little scientific support for many of the
statements in the document and the document is often unclear, vague, or contradictory. There is
also a lack of detail about how to actually implement a surrogate species approach, assuming
one were appropriate to use. As the process is described in the Technical Guidance, it would
also appear that using surrogate species would be no less time or data intensive than just
analyzing/monitoring all species of conservation interest. There are other approaches to
landscape-scale conservation that are more transparent, more straightforward and more
scientifically defensible.
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Reviewer 4

The Technical Guidance does not provide a firm scientific foundation for the use of surrogates
or examine the scientific evidence in detail, with the exception of Appendix B. The document
would be more useful if it: 1) emphasized the material in Appendix B in the main text, 2)
provided a better organized description of the surrogate approaches, 3) included a more
comprehensive and systematic review of the literature on surrogates (e.g., perhaps a meta-
analysis), 4) provided more evidence for the successful use of surrogates (particularly exploring
when they have worked and when they have not), and 5) included guidance on how to test
surrogates to see if they work. Additionally, the document would benefit from being refocused to
either only address the type of surrogate that seems to be most emphasized in the document
(the use of species as surrogates for population processes or status of other species) or to
broaden the focus of the entire document. Finally, ecosystem-based management may be a
viable alternative to this approach, although the most effective approach is likely a combination
of surrogate and ecosystem approaches.

Reviewer 5

The Technical Guidance provides little in the way of actual guidance on how, why or when to
use surrogate approaches nor how it fits into the larger SHC program. The Technical Guidance
should provide a clear set of steps/process and how those associated with surrogate species fit
into a larger conservation planning process. There are earlier (2012) documents from the
Service on surrogate species and landscape-scale conservation that provide a start but those
elements are not included in this draft Technical Guidance. There is no clear purpose to the
Technical Guidance, little to no justification for many of the statements in the Technical
Guidance, and little to no evaluation of the existing scientific literature on the topic of surrogate
species.

5.0 Conclusions and Recommendations

Overall reviewers 2, 3, 4 and 5 all agree that the Technical Guidance is missing key elements
and does a poor job of providing scientific support for many of the statements made within it.
Also, generally, all reviewers recommended that additional, more detailed discussion of the
different types of surrogates (species and otherwise) and their uses was necessary, along with
associated discussion of their advantages and disadvantages, evidence for success, and
associated monitoring requirements. Four reviewers felt Appendix B should have been
integrated into the main text. At least three reviewers had problems with Table 1. There was
disagreement among the reviewers about whether or not climate change was well-integrated
within the document.

Every reviewer included specific recommendations and they were all generally along the same
lines, although some reviewers recommended more significant revisions than other reviewers.
The overall message from the reviewers was that the document needs significant revision,
including better organization, more focus, and better discussion and inclusion of the scientific
literature.
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Reviewer 1 Response to the Charge to the Panel

1. Is the scientific foundation of the Technical Guidance clearly stated and logical? If not,
please identify the specific methods and assumptions that are unclear or illogical and how it
can be strengthened?

Yes, the concepts are clearly laid out. However, the taxonomic groups that are addressed by the
approach is not clearly set in the beginning, in that plants are neither explicitly included or
excluded in the introduction section. There are varying statements through the course of the
document that lead one to believe these could be included, could be included as habitat
components, or are not included. I think it would make sense to be more explicit about how they
are being treated given the objectives of the document.

2. Do the authors of the Technical Guidance draw reasonable and scientifically sound
conclusions from the scientific information presented in the document? Are there instances in
the Technical Guidance where a different but equally reasonable and scientifically sound
scientific conclusion might be drawn that differs from the conclusion drawn by the Service?
If any instances are found where that is the case, please provide the specifics of that
situation.

For the most part, yes. | think you should include the concept of redundancy around line 197.
Also, for a national audience, | think the USFS Eco-regional mapping, based off of Bailey’s
ecoregions should be mentioned around line 327 (http://www.fs.fed.us/rm/ecoregions/). And
systematic conservation planning (Margules & Pressey 2000; Brooks et al 2006) are foundation
papers that seem to be missing.

3. Does the Technical Guidance provide sufficient examples of how surrogates have been
successfully used to monitor population-level responses by agencies with mandates, goals,
and programs similar to ours (FWS)?

| think an example that portrays how community or non-profit groups might initiate such an
exercise, with the subsequent involvement of federal agencies, would be helpful. In California
there are a number of community-driven and county government-level conservation efforts. The
guidance manual is silent on this front. Providing either a scenario, or listing out how these
groups can engage and lead such efforts under the ‘additional considerations’ section at the end
of the document is needed. This is particularly true if the LCCs are to carry this program, since
this is often the audience that they need to engage for landscape-level conservation efforts
(because the federal lands are much easier to decide what to do with).

Added for Clarification:

I mention that there are community-driven and county level conservation efforts, but did not
mean to imply that they are using surrogate species for monitoring. So, what |1 meant was for the
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authors to consider describing how such an approach might be useable for groups beyond the
FWS.

In California, county/federal efforts include Habitat Conservation Plans and California Natural
Community Conservation Plans (https://www.dfg.ca.gov/habcon/nccp/). In some cases these
plans take a long time to develop and communities have pushed the process, such as in Orange
County, where mitigation for transportation projects was seen as opportunity to obtain
conservation lands, and a round table approach to identifying which lands to pursue was used
(https://www.dfg.ca.gov/habcon/nccp/status/OrangeTransport/).

There are other conservation efforts that are either outside federal guidance altogether, or that
represent consortia of groups that seek to implement conservation and restoration of other lands.
An example of nonprofit groups are land trusts, which typically function at the county or smaller
level (e.g. Santa Cruz County Conservation Blueprint
http://www.landtrustsantacruz.org/blueprint/). An example of a consortium is the Conservation
Lands Network in the Bay area, which was developed with over 30 groups, and a peer-review
process headed by non-profits, but with many agencies participating
(http://www.bayarealands.org/explorer/).

The point is that these types of localized efforts do not yet typically have the use of surrogate
species for monitoring on their radar. In some cases groups are using umbrella species for
modeling the location of desired conservation lands, and there are instances of land purchases
and easements justified by this approach. However, follow-up monitoring, particularly for
easements, is typically weak if done at all. Therefore, to help these groups engage with the idea
that using surrogates for monitoring, a hypothetical example would be useful. I guess if a real
example were needed, then mountain lions in southern California might be appropriate. Some
corridors have at least been identified, and some cats in two studies that | am aware of have been
collared and data are being used to determine where/what habitats the cats are typically using
(and where they are getting into trouble).

4. Will the use of surrogate species, as described by the Technical Guidance, provide
meaningful indices of population-level responses of sufficient resolution for priority species
(species of conservation interest) at proper spatial and temporal scales? If not, are there
changes that could be made to the Technical Guidance to help achieve better results?

| remain to be convinced that the large amount of work to successfully conduct either adaptive
management or surrogate species will actually be completed in the field due to costs and effort
required being typically higher than funding available. | am aware of few, if any, adaptive
management efforts that really follow through over the years required. This is, indeed, part of the
motivation to move to more landscape-centered conservation efforts. | think the framework laid
out here is okay, and aims are admirable. It might be good to include cautionary language about
what the work required to complete the monitoring might look like, and what the timelines of
those efforts might be.
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5. Does the Technical Guidance do an adequate job of identifying potential pitfalls and
shortcomings of the use of surrogate species?

Yes. | think this part of the document is well done.

6. Does the Technical Guidance base its interpretations, analyses and conclusions upon the
best available science regarding the use of surrogate species? If any instances are found
where the best available science was not used, please provide the specifics of each situation.

For the most part this is well done. I’'m including 5 or 6 citations (see comments in text about
where to put them) that could amplify. | think some of the basis for this approach comes out of
systematic conservation planning, which is not recognized. So Margules & Pressey 2000 is a key
citation. Also the US GAP analysis program is another ‘root’ here. It might be helpful to flesh
out more of the “Where did this approach come from? How did it evolve?’ to help people set
thing in context. You have a new approach, but it definitely is informed by things that come
before. I realize you don’t want to go too far afield, but I think a couple paragraphs that help to
set some context might later prove to be very useful.

7. Are there any significant peer-reviewed scientific papers that the Technical Guidance omits
from consideration that would enhance the scientific quality of the document? Please identify
any such papers.

Brooks, T.M., R.A. Mittermeier, G.A.B. da Fonseca, J. Gerlach, M. Hoffman, J.F. Lamoreux,
C.G. Mittermeier, J.D. Pilgrim, and A.S.L. Rodriques. 2006. Global biodiversity
conservation priorities. Science 313 (5783): 58-61. doi: 10.1126/science.1127609

Epps, C.W., B.M. Mutayoba, L. Gwin and J.S. Brashares. 2011. An empirical evaluation of the
African elephant as a focal species for connectivity planning in East Africa. Diversity and
Distributions 17: 603—612. doi: 10.1111/j.1472-4642.2011.00773.x

Huber, P., J.H. Thorne, and S. Greco. 2010. Boundaries make a difference: the effects of spatial
and temporal parameters on conservation planning. Professional Geographer 62:1-17.

Lewandowski, A.S., R.F. Noss, and D.R. Parsons. 2010. The Effectiveness of Surrogate Taxa for
the Representation of Biodiversity. Conservation Biology 24: 1367-1377.
doi: 10.1111/j.1523-1739.2010.01513.x

Marqules, C.R. and R.L. Pressey. 2000. Systematic conservation planning. Nature 405: 243-253.
doi: 10.1038/35012251

Thorne, J.H., D. Cameron, and J.F. Quinn. 2006. A conservation design for the central coast of
California and the evaluation of mountain lion as an umbrella species. Natural Areas
Journal 26:137-148.
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8. Given the reasons that the Service has outlined for the use of surrogate species (landscape-
level conservation planning and implementation with a tractable number of species) are
there other established methods for achieving these ends that do not involve the use of
surrogate species? If so, please describe.

Well, the use of focal species in many of the ways described is pretty similar to surrogates. The
addition of climate refugia and or physical site characteristics is new. So there are some new
things here, but it is not as though attempts to do this have not been attempted. Biodiversity
hotspots themselves are a sort of surrogate.

9. Any other comments?
Please see comments in the margins and edits using ‘track changes’.

Thank you for the opportunity to review this interesting work.
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Reviewer 2 Response to the Charge to the Panel

1. Is the scientific foundation of the Technical Guidance clearly stated and logical? If not,
please identify the specific methods and assumptions that are unclear or illogical and how it
can be strengthened?

While some elements of the Technical Guidance are clearly stated, there is room for
improvement to streamline the content and make the scientific foundation of the Technical
Guidance more clear. There are several key ways | could see this being improved:

a)

b)

Throughout the document there is a need for more evidence-based support for many
statements that are made about surrogates and surrogate species more specifically. For
example, Page 17, on determining the geographical scale to use for particular
management questions, while there might not be standards for selecting the scale at
which to carryout management there are published studies that apply to the points laid
out for which references should be given. This is the case throughout the text, and | have
done my best to highlight specifically where in the text evidence or references are
needed.

In addition, a lot of the evidence or examples that are the foundation of this technical
document are tucked away in the Appendices. Appendix B is critical as it presents the
different types of surrogate species commonly used. Before reaching Appendix B the
technical guidelines appeared quite vague in the main text. Therefore, it would be useful
both to the reader and the end user if much of the material tucked away in Appendix B
were brought forward and presented explicitly in the Introduction of Surrogate Species.
Without explicitly stating what types of surrogate species have been used and are
commonly used now both in the literature and in practice, it makes it very hard for the
reader to believe these are technical guidelines. The meat of the document is buried in
Appendix B and would greatly improve the logic of the document by bringing it out at
the start rather than having it hidden away. Without doing this, readers/users could get
frustrated and find the technical document hard to follow. This could be improved by
moving specific examples of Surrogate Species to the specific section on this topic, and
moving examples of methods that have been used to the respective section on Selecting
the Surrogate Approach and Surrogate Species would also significantly improve the
logic and flow of information in the Technical Guidance.

While the document provides definitions for particular terminology, there remain a
variety of words that are not defined, or for which examples are not provided.
Descriptions of areas, such as landscapes or ecoregions and the potential sizes for such
areas should be provided to the reader up front as this gives the reader an idea of the
types of areas being considered. Given that this is meant to be technical guidance that
type of information would be useful. For example, it is stated in the document that
surrogates work best for landscape and ecoregional scales, but then goes on to say that
this approach is less effective for regional scales, but no context or examples are provided
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to the reader. It would really benefit the reader/user to have a brief description of what
these areas are and to provide links to papers that support these points. Consideration
should be given to provide sizes, even a range of sizes, and explicit examples of where
surrogates have worked at particular scales.

c) There are many sweeping statements without references. | have highlighted many of
these throughout the text; primarily in the main text. | also gave examples of existing
literature that could be used to support some of the sweeping statements, but in other
instances the authors need to use the existing literature from which they took the
statements and reference them properly. There are numerous cases where statements are
made that have clearly been said before in literature, but for which no citations are
provided. This must be remedied in order for the document to be sound.

2. Do the authors of the Technical Guidance draw reasonable and scientifically sound
conclusions from the scientific information presented in the document? Are there instances in
the Technical Guidance where a different but equally reasonable and scientifically sound
scientific conclusion might be drawn that differs from the conclusion drawn by the Service?
If any instances are found where that is the case, please provide the specifics of that
situation.

Yes. In general scientifically sound conclusions are drawn based on the scientific information
presented in the document. | have highlighted in track changes, in the document itself, several
instances where some clarity could be given to particular points.

It needs to be reemphasized in the document that while surrogate methods might continue to be
used, and methods are continually being developed to better use surrogate species (e.g.,
Nicholson et al. (2013)), there remains a general lack of evidence to support the underlying
principle that focal species confer protection to co-occurring species facing similar threats (see
Nicholson et al. (2013) and references therein).

3. Does the Technical Guidance provide sufficient examples of how surrogates have been
successfully used to monitor population-level responses by agencies with mandates, goals,
and programs similar to ours (FWS)?

While there were examples provided as to how surrogates have been used, I don’t believe there
is any clear line of evidence that indicates that surrogate approaches have been implemented and
successful for monitoring or for delivering viable populations of all the species in any system.

Examples were given to show that surrogate methods have been developed and even
implemented; there is a need to follow that up with evidence or measures that the method
actually helps sustain or recover viable populations of all the species in a system. While this is
not a direct weakness of the Technical Guidance per se, it stems from a weakness in existing
studies to demonstrate the capacity of a set of focal species to ensure the viability of other
species.
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It could also help the reader/user if there was a specific subsection under each presentation of
existing Surrogate Species Approaches (as presented in Appendix B) that is titled “Evidence” or
“Evidence of Success” that gives explicit lines of evidence of a surrogate approach being
implemented for monitoring, and it actually being shown to ensure the viability of other species
than the surrogate species. The only study | am aware of that has indirectly shown this to date is
Nicholson et al. (2013). | have provided a reference for this paper below.

4. Will the use of surrogate species, as described by the Technical Guidance, provide
meaningful indices of population-level responses of sufficient resolution for priority species
(species of conservation interest) at proper spatial and temporal scales? If not, are there
changes that could be made to the Technical Guidance to help achieve better results?

I am unable to comment on this based on the Technical Guidance. I don’t believe that the
Technical Guidance provides the information necessary to determine if the use of surrogate
species will provide meaningful indices of population-level response. This would require studies
that evaluate the effectiveness of actions implemented based on the use of surrogates to
determine whether there were sufficient population-responses from non-surrogate species. See
Nicholson et al. (2013) for an example study that actually quantifies that a reserve system
minimized the expected loss of the focal species and the expected loss in a larger set of 10
species.

5. Does the Technical Guidance do an adequate job of identifying potential pitfalls and
shortcomings of the use of surrogate species?

Yes. For the most part the pitfalls and shortcomings of using surrogate species are adequately
covered. It would still be beneficial to make this information more front and center in the
document, along with the types of methods used. It would also be helpful for the user/reader if a
specific section were included about evidence of these approaches working once implemented,
or of studies that have showed that the use of surrogate species is effective in minimizing
population declines or in population recovery of other targeted species.

6. Does the Technical Guidance base its interpretations, analyses and conclusions upon the
best available science regarding the use of surrogate species? If any instances are found
where the best available science was not used, please provide the specifics of each situation.

Yes, to the best of my knowledge the analyses and conclusions were based upon the best
available science with regards to surrogate species. However, | actually would define the use of
species groups, as referenced by Wiens et al. (2008), as coarse-filter surrogates, and in this case
there is a deeper literature on the ineffectiveness of coarse-filter groups of species for
representing species. | have provided references to these papers below. It could be valuable to
consider the limitations of using coarse-filter species approaches in conservation planning when
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setting targets for the representation of species. See Hermoso et al. (2013) and Januchowski-
Hartley et al. (2011) and papers referenced within.

7. Are there any significant peer-reviewed scientific papers that the Technical Guidance omits
from consideration that would enhance the scientific quality of the document? Please identify
any such papers.

Yes.

Nicholson, E., D.B. Lindenmayer, K. Frank, and H.P. Possingham. 2013. Testing the focal
species approach to making conservation decision for species persistence. Diversity and
Distributions 19: 530-540.

Hermoso, V., S.R. Januchowski-Hartley and R.L. Pressey. 2013. When the suit does not fit
biodiversity: loose surrogates compromise the achievement of conservation goals.
Biological Conservation 159: 197-205.

Januchowski-Hartley, S.R., V. Hermoso, R.L. Pressey, S. Linke, J. Kool, R.G. Pearson, B.J.
Pusey, and J. VanDerWal. 2011. Coarse-filter surrogates do not represent freshwater fish
diversity at a regional scale in Queensland, Australia. Biological Conservation 144: 2499-
2511.

8. Given the reasons that the Service has outlined for the use of surrogate species (landscape-
level conservation planning and implementation with a tractable number of species) are
there other established methods for achieving these ends that do not involve the use of
surrogate species? If so, please describe.

Yes.

One could use coarse-filter surrogates (based on species or environmental factors) or processes,
and consider the use of planning for refugia. These are all points that were touched on in the
document, but that were not given adequate discussion. Planning for the protection of refugia is a
fairly new concept, but there are emerging papers on the topic (see for example: Reside et al.
(2013)).

Reside, A.E., J. VanDerWal, B.L. Phillips, L.P. Shoo, D.F. Rosauer, B. Anderson, J. Welbergen,
C. Moirtz, S. Ferrier, T. Harwood, K. Williams, B. Mackey, S. Hugh, and S. Williams.
2013. Climate change refugia for terrestrial biodiversity: Defining areas that promote
species persistence and ecosystem resilience in the face of global climate change.
National Climate Change Adaptation Research Facility. Available at
http://www.nccarf.edu.au/publications/climate-change-refugia-terrestrial-biodiversity.

The use of coarse-filter surrogates in conservation planning show mixed results in terms of the
representation of species in final conservation plans based on surrogates alone (see for example
Januchowski-Hartley et al. (2011)).
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Methods based on modeling individual species distributions are now common in the literature as
data to do so have become available. In this way frameworks like systematic conservation
planning and spatial prioritizations allow planners to use tools like Marxan and Zonation to guide
their decisions based on the distributions of individual species rather than on groups of species or
surrogates groups based on environmental classifications (see Moilanen et al. (2009)). Using
these approaches allows planners to make decisions at landscape, regional and national scales
that are cost-effective and that adequately represent all species of interest.

See for example:
Margules, C.R. and R.L. Pressey. 2000. Systematic conservation planning. Nature 405: 243-253.

Moilanen, A., K.A. Wilson and H.P. Possingham. 2009. Spatial conservation prioritization:
quantitative methods and computational tools. Oxford University Press, Oxford, United
Kingdom. 304 pages.

9. Any other comments?

Yes. | have contributed additional feedback in comments boxes in the Technical Guidance
document. In addition, one element of the document that | found difficult was the dual
integration of using an Adaptive Management Framework and trying to unfold the Technical
Guidance for using surrogate species in conservation planning. It would benefit the reader to
present the idea of the adaptive management concept more clearly in the Introduction and to
consider presenting an existing (or modification of) figure (see below) that breaks down the
Adaptive Management process so that the reader can understand the logic of linking this
Technical Guidance to Adaptive Management.

Presenting such a figure would also allow the Technical Guidance document to unfold in a
logical way that aligns with the framework, at the moment that is not the case in some areas and
it makes it difficult to see how the flow of information with regards to surrogate species fits with
the Adaptive Management Framework.
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In addition, there are two points in the text about the importance of considering climate change
when evaluating surrogate species. In this way the document is somewhat confusing in that it
clearly states it is aimed at the identification of “surrogate species”, but there are elements about
the importance of environmental surrogates (such as refugia) and about the importance of groups
of species as opposed to a single focal species, which seems to suggest the use of alternative
methods to surrogate species. This is fine, but to provide clarity to the readers it would be really
helpful to acknowledge and unpack these different approaches in more detail, as well as better
recognizing the published limitations of all suggested approaches.

It would also help to give consideration to where the boxes on climate change are placed. For
example, to me it would be logical to have a section at the end of the introduction or methods on
selecting surrogates that is dedicated to the potential implications of future changes and what this
could mean for making decisions based on surrogates. Unpacking the potential benefit of using
refugia and how to identify such areas is also needed if there is going to be reference to the idea
of using it in the planning process. There is a growing literature on the complexities of what
defines refugia and how we quantify it that should be given some consideration if this is to
remain in the text.
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Reviewer 3 Response to the Charge to the Panel

1. Is the scientific foundation of the Technical Guidance clearly stated and logical? If not,
please identify the specific methods and assumptions that are unclear or illogical and how it
can be strengthened?

According to the preface, the Technical Guidance document is intended to support
implementation of Strategic Habitat Conservation (SHC) as envisioned in the 2006 Report of
the National Ecological Assessment Team. However, the recommendations in the Technical
Guidance are in stark contrast to the approaches suggested by the SHC document. That
document is forward looking and includes conservation approaches that are well supported in
the current conservation biology literature. Specifically, the SHC document recommends
developing and prioritizing conservation objectives based on landscape level analyses that link
the biology of species to habitat and landscape characteristics, and both species and
habitat/landscape characteristics to threats to species persistence. The SHC mentions potential
use of surrogate species only in Sub-Element 1.2 on page 14 as one means of setting
conservation priorities. The focus is on conservation in a landscape context and spatial analyses
are emphasized. The Technical Guidance returns to a species-centric approach, retreating from
the more holistic landscape analysis approach. Landscape analysis is mentioned in passing in
the Technical Guidance, but it is not an underlying, pervasive philosophical framework. It is not
clear why the Service has now chosen the one narrow method of surrogate species to promote as
a primary way forward for meeting the vision of SHC.

On page 7 lines 136-138, the authors state their underlying assumption that by “carrying out
management strategies that produce ecological conditions favored by a smaller set of species,
the needs of a larger number of species will also be met.” Although the assumption is clearly
stated, the scientific support for it is not provided in the main document. There is no discussion
of why a surrogate species approach was selected over all other possible approaches to
implement SHC. The document never progressed beyond generalities and thus it is hard to
evaluate the underlying science supporting surrogate species — it was difficult to understand
what that science was. The document is primarily focused on general considerations for
landscape level planning writ large and then suggests surrogate species as the only approach for
doing landscape planning. Surrogate species do not even come up until page 21 of 33 pages.
The literature regarding surrogate species is not really reviewed until Appendix B.

The Technical Guidance document is also too vague to be of practical value in implementation.
The main body of the document does not provide any more specific suggestions for
implementation of landscape conservation than were already provided in the SHC document; in
fact it is even less specific than the SHC document in many respects. For example, when
surrogate approaches are finally mentioned on page 22 (lines 421), the guidance suggests three
approaches exist, but no details are given in terms of defining the three categories of approach.
The details are not provided until Appendix B. And when they are given, there is one method
for selecting areas for conservation (umbrella and landscape species) and one method for
selecting species for monitoring (indicator species).
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Given that the surrogate species approach was chosen as the means of implementing SHC, | was
expecting the Technical Guidance to provide detailed, specific instructions on selecting
surrogate species and setting goals and objectives for those species. The process by which
surrogates would be selected is not described clearly in the main body of the document. Rather
the main body focuses on broad generalities and platitudes (the dynamic nature of landscapes,
science excellence, transparency, logic and consistency, etc.). Much of the discussion and
recommended considerations in the Technical Guidance are much broader and more general
than surrogate species applications. For example, all of the overarching considerations from
page 12-20 are important for landscape scale conservation, but they say little specifically about
surrogate species. The topic of Box 1 is climate change considerations for landscape
conservation planning. Thus, the considerations go far beyond surrogate species approaches and
it is hard to see how much of the text prior to page 21 clarifies how to implement a surrogate
species approach. It is only the Appendices that speak specifically to surrogate species. The
examples in Appendixes C and D provide relatively clear descriptions of suggested processes in
two hypothetical example cases. What | understand from the text of the main document is that

1) All species of concern will be identified.

2) Surrogate species will be selected for each species of concern.

3) Population objectives (stated as mean £SE) for the surrogates will be selected and
meeting those objectives will be considered to indicate population viability of the
species of concern. It is not clear if population goals are also set for the species that are
really of interest.

Elaborations on this apparently streamlined process in Appendixes B, C, and D illustrate that a
surrogate species approach is not likely to be less time consuming, data intensive or
cumbersome than addressing each species. First, extensive information on each species is
required to determine which species are likely to be represented by a particular surrogate. The
recommended procedure is to compile information on the distribution and life history traits of
each species. From this information lists of similar species are grouped together under as many
surrogates as are needed to represent the species of concern. Once surrogates are selected the
Technical Guidance suggests monitoring of all or most species to ensure that the demographic
responses of surrogate and non-target species are in fact responding in the same manner.

2. Do the authors of the Technical Guidance draw reasonable and scientifically sound
conclusions from the scientific information presented in the document? Are there instances
in the Technical Guidance where a different but equally reasonable and scientifically sound
scientific conclusion might be drawn that differs from the conclusion drawn by the Service?
If any instances are found where that is the case, please provide the specifics of that
situation.

This is a somewhat difficult question to answer because rather than reaching a conclusion, the
Technical Guidance starts from a premise that does not appear to be well supported based on the
scientific literature. Added for Clarification: See answer to Question 1 for additional
explanation.
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3. Does the Technical Guidance provide sufficient examples of how surrogates have been
successfully used to monitor population-level responses by agencies with mandates, goals,
and programs similar to ours (FWS)?

No, there are not sufficient examples of how surrogates have been successfully used to monitor
population-level responses. This is a fundamental flaw of the suggested approach. There is
some evidence that broadly ranging surrogate species can be used in the context of reserve
selection. In this way, sufficient amounts and configurations of habitat are conserved to also
conserve habitats of other non-target species. But there is no indication in the literature that
population sizes, trajectories, or responses of one species will reflect another species. Because
there can be orders of magnitude differences in responses of different populations in the same
species (Brook et al. 2008; Zeigler et al. 2013) there is no reason to anticipate one species being
a proxy for another.

Table 1 provides examples of one surrogate approach — but none of these examples include
setting population objectives for surrogates that then are assumed to reflect population
abundances or trajectories of the species of conservation interest. It also provides many
examples of issues with the clarity and logic of the Technical Guidance document. Despite
noting the importance of not confusing different surrogate approaches in the text, the authors
confuse the approaches in the table as detailed below:

e The surrogate approaches of umbrella species and landscape species are confounded —
they are defined as different things in Appendix B, but are lumped here. | believe the
authors are saying landscape species can be considered a particular type of umbrella
species, but there are other types as well.

e The Reza et al. 2013 paper that is cited is an exercise in which habitat suitability for 9
large mammals is assessed separately and then the individual suitability scores are
combined into one index value that combines suitability for those mammal species. The
species are called umbrella species but their ability to function as umbrellas for other
species is not assessed — in fact the authors state that they simply assume the index will
be useful. Thus this paper is not an example of the umbrella method working. So the
term umbrella species in this chosen example does not demonstrate the ability for
population abundances or trajectories of these species to reflect those of other species.

e The Florida Closing the Gap program goes far beyond an umbrella species approach
(they use the term focal specie). Beyond 44 focal vertebrate species they include mapped
habitat for important globally endangered species of plants and rare animal and plant
communities.

e Syrbe et al. 2013 uses landscape structure to assess delivery of ecosystem services. It is
not a surrogate species approach. I think the Reza et al. citation that is in the Examples
column is supposed to be at this point in the Source column

e The Heneberg 2012 citation is a great example of confusion regarding surrogate species
that the Technical Guidance authors advocate guarding against. Heneberg calls the sand
martin a flagship species, but it is used in the paper as an indicator species (an indicator
of particular soil characteristics that are also important to hymenoptera) and is listed in
the table as an example of an umbrella or landscape species.
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e The text suggests that primary and original sources of literature be used for making
recommendations or decisions and then uses a text book for a citation for the Northern
Spotted Owl.

4. Will the use of surrogate species, as described by the Technical Guidance, provide
meaningful indices of population-level responses of sufficient resolution for priority species
(species of conservation interest) at proper spatial and temporal scales? If not, are there
changes that could be made to the Technical Guidance to help achieve better results?

The proposed application of surrogate species does not save time, effort, or funding and in the
end will not provide meaningful indices of population responses. By the time practitioners
follow the protocol/procedures suggested in Appendices B, C, and D, they would have been
able to address each species of interest directly with much greater transparency and precision.

Using surrogate approaches is likely to make the resulting information on individual species
less informative and straightforward and they preclude a synthetic analysis of a landscape in a
way that is more likely to represent conditions necessary to ensure the landscape is functional
for all species.

If surrogate species are going to be used, the means of monitoring needs to be improved if the
results of the conservation efforts are going to have any hope of being meaningful. The
document only vaguely refers to monitoring demographic characteristics of both the surrogates
and the other species. The cost and difficulty of demographic monitoring is underestimated or
understated: “You will need to monitor population viability of the surrogate species and, maybe
to a lesser extent, all of the species that the surrogate is intended to protect, at least initially, to
test efficacy of the approach.” Given the difficulty of getting accurate population estimates of
even one species (e.g., Kendall et al. 2009) the practicality of demographic monitoring for
population viability for all surrogate species and species of interest is low. The fact that the
monitoring workload is not reduced due to the need to confirm that population abundances of
surrogates are representing the species of interest further demonstrates that the surrogate
approach does not reduce cost or workload. It would be much more straightforward to manage
and monitor the species of interest from the outset.

5. Does the Technical Guidance do an adequate job of identifying potential pitfalls and
shortcomings of the use of surrogate species?

The discussion of the likely pitfalls of surrogate species was fair to poor. Much of the core
literature on surrogate species was cited. However, a number of important publications
demonstrating limitations and inadequacies of surrogate approaches are conspicuously absent
(Cushman et al. 2010; Murphy et al. 2011; Hoare et al. 2012, 2013; Mysak & Horsak 2014). Of
particular importance in context of the reliance on population abundance and trajectories is the
evidence that abundances across species are not representative or correlated (e.g., Cushman et
al. 2010) is not discussed. Thus, the crux of the logic in the Technical Guidance logic that
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population goals (e.g., abundance and trajectories) for surrogate species will represent other
species that are not directly managed or monitored is not supported. Even if presence of one
species might be spatially represented by a surrogate (which many studies show is not the case),
population levels or trajectories for a surrogate will say nothing about the population status of
the other species of conservation interest. And although some literature regarding shortcomings
of surrogate approaches is discussed, the knowledge of the inadequacies appears to have no
bearing on the intent to proceed with using surrogates regardless. In that regard, it is difficult to
see that the guidance follows logically from the published scientific evidence. Additional
relevant literature that is not cited is suggested in 7 below.

6. Does the Technical Guidance base its interpretations, analyses and conclusions upon the
best available science regarding the use of surrogate species? If any instances are found
where the best available science was not used, please provide the specifics of each situation.

There are two ways in which the Technical Guidance does not incorporate the best available
science. First, although the document is supposed to be about surrogate species, more than half
the body of the text is generally about landscape level conservation planning in general. Given
that, much of the broader literature on landscape conservation approaches is absent —
specifically | am referring to species complementarity reserve selection approaches using
decision support software tools (e.g., Ball & Possingham 2000) and approaches that select
landscape features or environmental gradients (e.g., Malcolm & ReVelle 2002; Rouget et al.
2003; Malcolm & ReVelle 2005b, a; Moilanen 2005; Moilanen et al. 2005; Lindenmayer et al.
2014; Rickbeil et al. 2014). No justification for eliminating those methods and focusing only on
surrogate species is provided.

Second, given that a surrogate species approach has been chosen, the intent stated in the Draft
Technical Guidance is to use population abundances and trajectories of one species to represent
the species of conservation interest that is/are the indirect target(s). There is no scientific
evidence to support use of surrogate species for this purpose. As mentioned above, existing
scientific evidence is quite to the contrary. For example, different species of birds do not have
similar trajectories (Cushman et al. 2010; Hoare et al. 2012; Cruz et al. 2013; Hoare et al. 2013)
and even different populations of the same species can differ by orders of magnitude (Brook et
al. 2008; Zeigler et al. 2013). | could find only one example of highly correlated demographic
responses across species and it was from a very particular situation in which five island
dwelling lizards all responded positively to removal of mammalian predators (Monks et al.
2014). Thus, the assumption that population abundances, responses, and trajectories of
surrogate species will mirror those of other species is not warranted by any scientific data. This
concern is magnified when the taxonomic and ecological differences between the surrogate and
species of concern are greater. In the examples in Appendixes C and D, it is suggested that the
30 plant species of concern will be adequately protected if bears and mountain lions are
managed. This assumption is common among vertebrate biologists but has no scientific
justification.
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Based on the scientific literature, surrogate species at best can be used when there is spatial
overlap in distributions and protecting habitat for one wide ranging species in a reserve network
includes the distribution of other species (i.e., conservation of habitat for on species ‘represents’
the target species in a reserve network). Much of the research evaluating sufficiency of
surrogates for this use has focused on overlaps in species ranges (the Technical Guidance refers
to this as “Biodiversity Indicators™). Surrogate approaches have been found problematic even
for this application in that species do not overlap sufficiently or the overlap that does exist may
not include optimal habitat for the target species (Saetersdal & Gjerde 2011; de Andrade et al.
2014; Di Minin & Moilanen 2014; Mysak & Horsak 2014) or the areal extent of habitat to
ensure inclusion of non-target species is too high to be practical.

7. Are there any significant peer-reviewed scientific papers that the Technical Guidance omits
from consideration that would enhance the scientific quality of the document? Please
identify any such papers.

In addition to the citations in other responses, the following papers are conspicuously absent
from the Technical Guidance:

Bachand, M., S. Pellerin, S. D. Cote, M. Moretti, M. De Caceres, P. M. Brousseau, C. Cloutier,
C. Hebert, E. Cardinal, J. L. Martin, and M. Poulin. 2014. Species indicators of ecosystem
recovery after reducing large herbivore density: Comparing taxa and testing species
combinations. Ecological Indicators 38:12-19.

Branton, M., and J. S. Richardson. 2011. Assessing the value of the umbrella-species concept
for conservation planning with meta-analysis. Conservation Biology 25:9-20.

Che-Castaldo, J.P. and M.C. Neel. 2012. Testing surrogacy assumptions: Can threatened and

endangered plants be grouped by biological similarity and abundances? PLoS One 7:
e51659.

Eglington, S. M., D. G. Noble, and R. J. Fuller. 2012. A meta-analysis of spatial relationships in
species richness across taxa: Birds as indicators of wider biodiversity in temperate regions.
Journal for Nature Conservation 20:301-3009.

Fahrig, L., J. Baudry, L. Brotons, F. G. Burel, T. O. Crist, R. J. Fuller, C. Sirami, G. M.
Siriwardena, and J.-L. Martin. 2011. Functional landscape heterogeneity and animal
biodiversity in agricultural landscapes. Ecology Letters 14:101-112.

Fattorini, S., R. L. H. Dennis, and L. M. Cook. 2011. Conserving organisms over large regions
requires multi-taxa indicators: One taxon's diversity-vacant area is another taxon's diversity
zone. Biological Conservation 144:1690-1701.

Heink, U., and I. Kowarik. 2010a. What are indicators? On the definition of indicators in
ecology and environmental planning. Ecological Indicators 10:584-593.

Heink, U., and I. Kowarik. 2010b. What criteria should be used to select biodiversity indicators?
Biodiversity and Conservation 19:3769-3797.

Isasi-Catala, E. 2011. Indicators, umbrellas, flagships, and keystone species concepts: Use and
abuse in conservation ecology. Interciencia 36:31-38.
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Lawler, J. J., and D. White. 2008. Assessing the mechanisms behind successful surrogates for
biodiversity in conservation planning. Animal Conservation 11:270-280.

Lawler, J. J., D. White, and L. L. Master. 2003. Integrating representation and vulnerability:
Two approaches for prioritizing areas for conservation. Ecological Applications 13:1762-
1772.

Lindenmayer, D. B., P. S. Barton, P. W. Lane, M. J. Westgate, L. McBurney, D. Blair, P.
Gibbons, and G. E. Likens. 2014. An empirical assessment and comparison of species-based
and habitat-based surrogates: A case study of forest vertebrates and large old trees. Plos One
9.

Mellin, C., S. Delean, J. Caley, G. Edgar, M. Meekan, R. Pitcher, R. Przeslawski, A. Williams,
and C. Bradshaw. 2011. Effectiveness of Biological Surrogates for Predicting Patterns of
Marine Biodiversity: A Global Meta-Analysis. Plos One 6.

Murphy, D. D., P. S. Weiland, and K. W. Cummins. 2011. A critical assessment of the use of
surrogate species in conservation planning in the Sacramento-San Joaquin Delta, California
(USA). Conservation Biology 25:873-878.

Noon, B. R,, L. L. Bailey, T. D. Sisk, and K. S. McKelvey. 2012. Efficient species-level
monitoring at the landscape scale. Conservation Biology 26:432-441.

Schindler, S., H. von Wehrden, K. Poirazidis, T. Wrbka, and V. Kati. 2013. Multiscale
performance of landscape metrics as indicators of species richness of plants, insects and
vertebrates. Ecological Indicators 31:41-48.

Schwenk, W. S., and T. M. Donovan. 2011. A multispecies framework for landscape
conservation planning. Conservation Biology 25:1010-1021.

Tulloch, A., H. P. Possingham, and K. Wilson. 2011. Wise selection of an indicator for
monitoring the success of management actions. Biological Conservation 144:141-154.

Tulloch, A. I. T., I. Chades, and H. P. Possingham. 2013. Accounting for complementarity to
maximize monitoring power for species management. Conservation Biology 27:988-999.

Vera, P., M. Sasa, S. |. Encabo, E. Barba, E. J. Belda, and J. S. Monros. 2011. Land use and
biodiversity congruences at local scale: applications to conservation strategies. Biodiversity
and Conservation 20:1287-1317.

Wesner, J. S., and M. C. Belk. 2012. Habitat relationships among biodiversity indicators and co-
occurring species in a freshwater fish community. Animal Conservation 15:445-456.

There is a comment in the Guidance that there is no way to assess the necessary size of a
landscape (Page 17 Line 300). Minimum viable habitat area analysis can provide insight into
the minimum size of a landscape needed to maintain particular species. This is only one factor
that goes into choosing a landscape for conservation analysis and planning, but it does provide
guidance.

Baguette, M., and V. M. Stevens. 2013. Predicting minimum area requirements of butterflies
using life-history traits. Journal of Insect Conservation 17:645-652.

Dardanelli, S., M. L. Nores, and M. Nores. 2006. Minimum area requirements of breeding birds
in fragmented woodland of Central Argentina. Diversity and Distributions 12:687-693.
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Pe'er, G., M. A. Tsianou, K. W. Franz, Y. G. Matsinos, A. D. Mazaris, D. Storch, L. Kopsova, J.
Verboom, M. Baguette, V. M. Stevens, and K. Henle. 2014. Toward better application of
minimum area requirements in conservation planning. Biological Conservation 170:92-102.

8. Given the reasons that the Service has outlined for the use of surrogate species (landscape-
level conservation planning and implementation with a tractable number of species) are
there other established methods for achieving these ends that do not involve the use of
surrogate species? If so, please describe.

To identify surrogate species, the Technical Guidance recommends that for each species the
range and habitat extent is mapped, life history attributes are compiled, hypothesized limiting
ecological factors are known, and threats are identified. If all that is done for each species, it is
more straightforward and defensible to plan for each species simultaneously using standard
decision support tools such as MARXAN or MARZONE (Ball & Possingham 2000) than to
choose a subset of species and hope they represent the others. Spatial analysis based on species
complementarity could identify deficiencies in current protected areas as well as the range of
options available for overcoming those deficiencies by explicitly representing each species or
the landscape elements on which it depends. Landscape pattern analysis of the resulting
alternative networks can be used to assess connectivity. Such an analysis can also show how
distributions of limiting factors and extrinsic threats interact across all species and thus facilitate
or impede conservation across ‘functional landscapes’.

Using habitat and landscape characteristics as surrogate conservation targets provides another
outstanding alternative to an umbrella species approach that is conspicuously absent from the
Technical Guidance. As mentioned above, it is not clear why surrogate species are being
promoted to the exclusion of other scientifically supported landscape conservation approaches.

An alternative approach that is much more transparent, straightforward, and defensible relative
to the scientific literature and would use the same data that are indicated as necessary in
Appendixes C and D would be as follows:

1) Identify all species of planning concern (trust species and others deemed critical)

2) Map current and, if possible, future predicted ranges and occupied habitat.

3) Identify naturally limiting factors (e.g., key habitat requirements such as soil
requirements for narrowly endemic plants, nest cavities in larger trees, roost sites in
caves, etc.).

4) ldentify extrinsic threats to the limiting factors.

5) Map land use (current and if possible projected) including mapping areas protected
and managed for biodiversity.

6) Assess amount of range and occupied habitat for each species that is in
protected/managed status versus that is vulnerable to loss.

7) Develop conservation objectives for each species. These can include numbers of
populations, numbers of individuals, connectivity among populations, amounts of

Reviewer 3 Page 8 of 12



Peer Review of
Technical Guidance on Selecting Species for Landscape Scale Conservation

U.S. Fish & Wildlife Service
Denver, Colorado

habitat, spatial distribution of habitat, extent of range, etc. The chosen levels will be
normative decisions, but once chosen they provide transparent, and measurable
conservation objectives.

8) Identify and map key landscape or habitat features that are needed to support all of
the species (e.g., amount and spatial distribution of habitat, successional stages of
particular habitats, soil types and characteristics, elevation gradients, water
temperature gradients, salinity gradients, etc.).

9) Conduct multi-species conservation planning analysis to identify key sites that need
to be acquired or managed to represent all species to the desired level. Include an
analysis and selection of landscape elements that are critical as limiting factors for
species. There are now decades of experience with this process from the Nature
Conservancy’s ecoregional planning efforts which have been completed for most if
not all ecoregions of North America using a combination of coarse filter and fine
filter planning and site selection.

10) Monitor and Adapt.

9. Any other comments?

The Technical Guidance could benefit from increased clarity in many places. For example, it is
unclear what species are to be managed using surrogate approaches. The SHC states that
priority species for management are federal trust species (page 14 in the SHC). The SHC then
states that the species of conservation concern will need to be prioritized because there are too
many to address individually. In the body of the Technical Guidance, endangered species and
migratory birds of management concern are specifically mentioned as being trust species. In the
definitions in Appendix A, | finally found what I think is a complete list of trust species
categories. However, in the Technical Guidance, it is stated that threatened and endangered
species have specific regulatory requirements that preclude surrogate approaches. Greater
clarity is needed regarding which species are potentially going to be managed based on
surrogates. If there are not really many species that can be managed with surrogate species, why
go through the effort for such an indirect approach?

Due to use of vague, poorly defined terms and concepts, there would be no way to objectively
determine if the guidance had been followed. If | were an agency biologist tasked with
implementing this planning approach, |1 would have difficulty knowing how to proceed.

No specific procedures or tools are identified. For example, on page 24 starting at line 457, the
text indicates that decision support tools are available but none are identified or discussed. The
“conceptual or quantitative models generating ranks or "best fits"” and “multivariate methods
noted are equally as vague.

2

There are fundamental contradictions in the Technical Guidance. In a few places, it vaguely
refers to the importance of habitat in supporting species, but then in one climate change box
(Box 1) the case is made that vegetation communities are artificial constructs that will become
disassembled under altered climate regimes. In Box 6, the environmental features such as
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geophysical settings are argued to be better surrogates than species or communities. But these
sorts of surrogates are not considered at all in the Technical Guidance.

[Note: The comments from here until citations are also included in the ‘Track Changes’ version
of the Technical Guidance.]

Page 23 Line 452 — What are greater demands? More specific/restricted habitat requirements?
Highly specialized species would seem less likely to provide surrogacy for other species. Or
does greater demands mean broader requirements? Such species may not be as sensitive to
change as more restricted species.

It is not clear what range of spatial scales is anticipated. Although there is a need for flexibility
in the application of SHC to different spatial scales it would be helpful if some idea of the scale
was provided. Different conservation approaches are most relevant and feasible at different
scales. For example, if one is planning at an ecoregional scale, it is likely most appropriate to
ensure that habitat of all species of interest is represented in sufficient amount and
configuration. If one is planning at a watershed scale, it is more likely that site specific habitat
management projects will be developed. Thus, greater clarity is needed regarding the intended
scale and applications and the differences among them. As it is now, the document potentially
confounds systematic conservation planning at the ecoregions scale with watershed level
planning of site specific habitat management scale without ever being specific about either.
There is some perceived ‘surrogate’ zone’, a scale at which use of surrogates is appropriate but
it is unclear what the spatial scale is. My naive assumption prior to reading the Technical
Guidance was that SHC would be focused on planning for each of the Landscape Conservation
Cooperatives. However, the term ‘ecoregional’ scale was used several times, and the Landscape
Conservation Cooperatives were mentioned only in passing as potential sources of lists of
species of conservation interest.

From an organizational standpoint, it would have been helpful for all literature to have been
cited in one place in the document rather than separately in the main body and the appendices.

There are many cases in which the text needs more careful editing. A few examples are noted
below.

e Page 3 Line 49 — 50 — Can a surrogate species be a measurable objective?

e Page 5 Lines 89-91 — This sentence does not read correctly.

e Page 8 Line 160 — The literature is not ‘exhaustive’. Perhaps extensive?

e Page 9 - The text box is redundant with the text and is not needed.

e Page 21 - The actions required to select a surrogate approach and surrogate species are

given and include selecting the surrogate approaches (line 403) and selecting surrogate
species (line 406). The actions are redundant with the goal.
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e Page 22 Line 420 — States that “most conservation researcher identify 3 categories of
surrogates” but then only two papers are cited. It would be safer to say something like,
“We concur with (citations) in recognizing three categories of surrogate species.”

e Page 22 Line 428 — The sentence starting “In most cases...” seems to have the logic
reversed. Selection of surrogate species should not define the important landscape
conditions needed for other species. The needs of the other species should determine the
needed conditions.

e Page 23 Lines 436-438. Plural singular disagreement on line 438.

e Page 24 Line 474 — sentence is too vague. What criteria? How developed? This whole
document is supposed to tell specifically how to develop such criteria. More specifics
are needed.

e Page 46 Line 376— The definition of a biological objective begins, “A concise,
measurable (SMART) statement...”. But SMART includes specific, measurable,
achievable, results-oriented, and time-relevant. So if you say something is a measurable
(SMART) statement, it is, measurable, specific, measurable, achievable, results-
oriented, and time-relevant statement and thus it is redundant.

Citations

Ball, I. R., and H. Possingham. 2000. MARXAN (V1.8.2): Marine reserve design using
spatially explicit annealing, a manual.

Brook, B. W., N. S. Sodhi, and C. J. A. Bradshaw. 2008. Synergies among extinction drivers
under global change. Trends in Ecology & Evolution 23:453-460.

Cruz, J., R. P. Pech, P. J. Seddon, S. Cleland, D. Nelson, M. D. Sanders, and R. F. Maloney.
2013. Species-specific responses by ground-nesting Charadriiformes to invasive
predators and river flows in the braided Tasman River of New Zealand. Biological
Conservation 167:363-370.

Cushman, S. A., K. S. McKelvey, B. R. Noon, and K. McGarigal. 2010. Use of abundance of
one species as a surrogate for abundance of others. Conservation Biology 24:830-840.

de Andrade, R. B., J. Barlow, J. Louzada, L. Mestre, J. Silveira, F. Z. Vaz-de-Mello, and M. A.
Cochrane. 2014. Biotic congruence in humid tropical forests: A multi-taxa examination
of spatial distribution and responses to forest disturbance. Ecological Indicators 36:572-
581.

Di Minin, E., and A. Moilanen. 2014. Improving the surrogacy effectiveness of charismatic
megafauna with well- surveyed taxonomic groups and habitat types. Journal of Applied
Ecology 51:281-288.

Hoare, J. M., A. Monks, and C. F. J. O'Donnell. 2012. Can correlated population trends among
forest bird species be predicted by similarity in traits? Wildlife Research 39:469-477.

Reviewer 3 Page 11 of 12



Peer Review of
Technical Guidance on Selecting Species for Landscape Scale Conservation

U.S. Fish & Wildlife Service
Denver, Colorado

Hoare, J. M., A. Monks, and C. F. J. O'Donnell. 2013. Do population indicators work?
Investigating correlated responses of bird populations in relation to predator
management. Ecological Indicators 25:23-34.

Kendall, K. C., J. B. Stetz, J. Boulanger, A. C. Macleod, D. Paetkau, and G. C. White. 2009.
Demography and Genetic Structure of a Recovering Grizzly Bear Population. Journal of
Wildlife Management 73:3-17.

Lindenmayer, D. B., P. S. Barton, P. W. Lane, M. J. Westgate, L. McBurney, D. Blair, P.
Gibbons, and G. E. Likens. 2014. An Empirical assessment and comparison of species-
based and habitat-based surrogates: A case study of forest vertebrates and large old
trees. Plos One 9.

Malcolm, S. A., and C. ReVelle. 2002. Rebuilding migratory flyways using directed conditional
covering. Environmental Modeling & Assessment 7:129-138.

Malcolm, S. A., and C. ReVelle. 2005a. Models for preserving species diversity with backup
coverage. Environmental Modeling & Assessment 10:99-105.

Malcolm, S. A., and C. ReVelle. 2005b. Representational success: A new paradigm for
achieving species protection by reserve site selection. Environmental Modeling &
Assessment 10:341-348.

Moilanen, A. 2005. Reserve selection using nonlinear species distribution models. American
Naturalist 165:695-706.

Moilanen, A., A. M. A. Franco, R. I. Eary, R. Fox, B. Wintle, and C. D. Thomas. 2005.
Prioritizing multiple-use landscapes for conservation: methods for large multi-species
planning problems. Proceedings of the Royal Society B-Biological Sciences 272:1885-
1891.

Monks, J. M., A. Monks, and D. R. Towns. 2014. Correlated recovery of five lizard populations
following eradication of invasive mammals. Biological Invasions 16:167-175.

Murphy, D. D., P. S. Weiland, and K. W. Cummins. 2011. A critical assessment of the use of
surrogate species in conservation planning in the Sacramento-San Joaquin Delta,
California (USA). Conservation Biology 25:873-878.

Mysak, J., and M. Horsak. 2014. Biodiversity surrogate effectiveness in two habitat types of
contrasting gradient complexity. Biodiversity and Conservation 23:1133-1156.

Rickbeil, G. J. M., N. C. Coops, M. E. Andrew, D. K. Bolton, N. Mahony, and T. A. Nelson.
2014. Assessing conservation regionalization schemes: employing a beta diversity
metric to test the environmental surrogacy approach. Diversity and Distributions 20:503-
514.

Rouget, M., R. M. Cowling, R. L. Pressey, and D. M. Richardson. 2003. Identifying spatial
components of ecological and evolutionary processes for regional conservation planning
in the Cape Floristic Region, South Africa. Diversity and Distributions 9:191-210.

Saetersdal, M., and I. Gjerde. 2011. Prioritising conservation areas using species surrogate
measures: consistent with ecological theory? Journal of Applied Ecology 48:1236-1240.

Zeigler, S. L., J. P. Che-Castaldo, and M. C. Neel. 2013. Actual and potential use of population
viability analysis in recovery of plant species listed under the U.S. Endangered Species
Act. Conservation Biology.

Reviewer 3 Page 12 of 12



Peer Review of
Technical Guidance on Selecting Species for Landscape Scale Conservation

U.S. Fish & Wildlife Service
Denver, Colorado

Reviewer 4 Response to the Charge to the Panel

1. Is the scientific foundation of the Technical Guidance clearly stated and logical? If not,
please identify the specific methods and assumptions that are unclear or illogical and how it
can be strengthened?

The bulk of the document does not deal with the scientific foundation for the use of surrogates.
What discussion there is of this topic is in Appendix B. Perhaps the greatest shortcoming of the
document that | see is that it 1) does not stress enough that the use of surrogates will have
uncertain results (sometimes surrogates will work and sometimes they won’t), and 2) although
the document does stress that to determine whether or not surrogates are working, one will need
to actually monitor more than just the surrogate species, it provides no guidance on how to do
this. Will it require long-term monitoring of all other species (hopefully not), some other species,
sporadic and limited monitoring of a small number of targets? How are these decisions to be
made?

In addition, I think that a more thorough discussion of the evidence for the effectiveness of the
three different types of surrogates is needed (see my response to #4 below as well as my specific
comments).

2. Do the authors of the Technical Guidance draw reasonable and scientifically sound
conclusions from the scientific information presented in the document? Are there instances in
the Technical Guidance where a different but equally reasonable and scientifically sound
scientific conclusion might be drawn that differs from the conclusion drawn by the Service?
If any instances are found where that is the case, please provide the specifics of that
situation.

Again, this is a bit tricky to answer. The bulk of the document does not present science and then
draw conclusions from the scientific evidence. The bulk of the document (with the exception of
Appendix B) provides a framework of sorts and steps that one would take to select surrogate
species. | do believe that most of this framework and the steps laid out are reasonable given the
science. That said, 1 did have a bit of trouble with several specific statements (see my specific
comments under #9 below) and with the way that the surrogates were presented in general.

| found the way that the surrogate approaches are presented, categorized, and described to be
confusing at best. First, the surrogate approaches are arguably the centerpiece of the guidance
document. However, they have been placed in an appendix. This is odd and | suspect it will
make using the document difficult. Second, three types of surrogate approaches are described
(although I would argue that these are three uses for surrogates, not types of approaches). It
would be more useful to just list the types of surrogates and their uses (e.g., umbrellas and their
uses [which I believe are broader than defined in the document], indicators and their uses, focal
species and their uses, and flagships and their uses).
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| also struggled a bit with the issue that the bulk of the document really focuses on the use of
surrogates as indicators of population condition of target species (this is reinforced by the
wording of question #4 below)—however, three different surrogate approaches are discussed. |
think the rest of the document needs to be broadened in scope OR it should focus on indicator
species only and merely mention the other surrogate types in passing.

Finally—and this point is related to my response to #1 and #4—the main text does not allude to
any shortcomings of the surrogate approaches nor to the fact that there is more or less evidence
for the successful use of the different surrogate types. The shortcomings are listed in Appendix
B, but the document still gives the overall impression that these three approaches are all useful

and they should all be used. However, as | discuss in my response to question #4 below, | think
there is much less evidence for the successful use of surrogates for selecting conservation areas
than there is for using surrogates to monitor environmental changes—but perhaps | am wrong.

3. Does the Technical Guidance provide sufficient examples of how surrogates have been
successfully used to monitor population-level responses by agencies with mandates, goals,
and programs similar to ours (FWS)?

Appendix B does provide several examples of cases in which surrogates have been used.
However, for the most part, there is no discussion of how successful these uses have been. It
would be good to have examples of where surrogates have been used successfully and where
they have failed.

The two hypothetical examples in Appendices C and D are a good attempt to demonstrate the
process outlined in the document. However, because they are hypothetical, they are a little less
useful than they would be if they were real examples. If these two examples were instead case
studies that demonstrated the use of surrogates in the real situations, they would be more
informative.

4. Will the use of surrogate species, as described by the Technical Guidance, provide
meaningful indices of population-level responses of sufficient resolution for priority species
(species of conservation interest) at proper spatial and temporal scales? If not, are there
changes that could be made to the Technical Guidance to help achieve better results?

This is an excellent question. I think the process described for selecting species is well-reasoned
and defensible. The inclusion of climate change considerations is well done and appropriate. As
stated above, | do think the document—and particularly the main text—needs to emphasize that
surrogates don’t always work (most of my experience with surrogates is with conservation
planning and that literature is replete with examples in which surrogates fail when used to
identify areas to protect). The main text of the document needs to describe how to test to see if
the surrogates being used are effective. This is where guidance would be particularly useful.
Testing surrogates is the only real way to know whether or not they will work in a given
situation. However, as | mentioned in my response to question #1, guidance will be needed on
how to test surrogates with limited time and funding.
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In addition, I felt like the review of the performance of each type of surrogate was somewhat
superficial. There should be enough literature to conduct a formal meta-analysis of the evidence
for the utility of each of the different types of surrogates. Do they work? Appendix B merely
contains some citations for papers that claim they work and others that claim they don’t. It would
be useful to see a formal survey of the literature—how often do tests of the different types of
surrogates result in positive conclusions? A formal meta-analysis would be ideal, but even an
informal, but thorough, survey of the literature would be worthwhile. I suspect (and this is just
my hypothesis) that one would find that surrogates for conservation planning (site selection)
often fail—but perhaps there are some characteristics of good surrogates that could be reported
(there are several papers that have tried to identify characteristics of good surrogates with
exhaustive modeling exercises). | suspect that indicators of environmental condition are often
successful and that perhaps indicators of responses to management are mixed. Finally, I suspect
that the success of flagships is also variable. Knowing how variable—given a full evaluation of
the literature—the outcomes of each of these approaches is, would be very valuable and would
provide good guidance for potential users.

5. Does the Technical Guidance do an adequate job of identifying potential pitfalls and
shortcomings of the use of surrogate species?

Although the document does discuss some of the shortcomings of the different approaches, these
discussions are somewhat superficial. The document would benefit from a thorough review and
summary of the literature on how successful tests of the different surrogate approaches have
been. As discussed in my response to question #4, this is one place where the document could be
substantially improved.

6. Does the Technical Guidance base its interpretations, analyses and conclusions upon the
best available science regarding the use of surrogate species? If any instances are found
where the best available science was not used, please provide the specifics of each situation.

To the best of my knowledge, the literature that is cited is appropriate and many of the important
papers on the topics in question have been cited. | do, however, think that the report could draw
on more (not necessarily better) science to assess the efficacy of the different surrogate
approaches. See my comments above.

7. Are there any significant peer-reviewed scientific papers that the Technical Guidance omits
from consideration that would enhance the scientific quality of the document? Please identify
any such papers.

| would guess that there are likely hundreds of papers that have attempted to test surrogates for
selecting conservation sites. And, | suspect that there is more than one recent review paper that
has summarized the findings of these papers. Caro’s book (2010) may have the synthetic
summary that | was expecting to be reported on in this document, but if not, there are likely other
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recent papers that have thoroughly reviewed this literature. There are also at least a few papers
that have used analytical approaches to assess the characteristics of successful surrogates for
locating conservation areas, e.g.,

Manne, L.L. and P.H. Williams. 2003. Building indicator groups based on species characteristics
can improve conservation planning. Animal Conservation 6: 291-297.

Lawler, J.J. and D. White. 2008. Assessing the mechanisms behind successful surrogates for
biodiversity in conservation planning. Animal Conservation 11: 270-280.

There are also many papers that explore the relative utility of non-species surrogates for selecting
conservation areas. This literature has not been mentioned—papers by Faith and Walker, Aradjo,
and others.

Although I am less familiar with the literature on the other two types of surrogates, | suspect
there are plenty of papers that test their efficacy as well. A thorough review of these papers and a
reporting on the findings would greatly increase the value of this guidance document.

8. Given the reasons that the Service has outlined for the use of surrogate species (landscape-
level conservation planning and implementation with a tractable number of species) are
there other established methods for achieving these ends that do not involve the use of
surrogate species? If so, please describe.

One major alternative would be ecosystem-based management. Instead of using sets of species as
surrogates for other species or for the condition of the ecosystems on which the species depend,
one could manage the ecosystems themselves. There is a large body of literature on this subject.
It has some of the same pitfalls as the surrogate species approaches, but in some cases, it may be
a more direct method of managing for species of concern than managing surrogates for those
species. The most effective approach may be some combination of ecosystem-based
management and the use of surrogate species for monitoring or management purposes.

9. Any other comments?

| have included specific, line-by-line comments below. [Note: These are also incorporated into
the ‘Track Changes’ version of the Technical Guidance.]

Line 69. Change “global warming” to “climate change.” The challenges faced are not just those
posed by increasing global temperatures but rather by a wide range of climatic and climate
related changes.

Line 123. | would argue that conservationists (with a few exceptions) have not generally worked
on “population growth” per se. They have definitely looked at the effects of population growth at
increasingly larger scales. | would suggest changing this to “land-use change.”

Line 126. I would argue that one can identify limiting factors at both finer and broader scales—
although 1 know the traditional description of hierarchy theory would agree with the phrasing
here. Perhaps a citation would cover it. | am not so sure that the definition in the glossary agrees
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with the one associated with hierarchy theory—thus there may be a mismatch and my initial
reaction may be appropriate.

Line 146. This is awkward. | believe the text here is supposed to say that landscape or ecological
scales can be considered to be the “surrogate zone”. A second issue is that Wiens et al. (2008)
don’t actually tie the surrogate zone to a particular size area (see their figure 4).

Line 195. Perhaps it goes without saying, but I would think effectiveness (not just cost-
effectiveness) would be a criterion here.

Line 214. Table 1. Umbrella species surrogates are described in Appendix B, but “Landscape”
surrogates are not. What are these? A table like this could be quite useful if it were to have
multiple rows listing many conservation goals (or management goals). In my comments about
Appendix B, I have a similar comment—it would useful to see a full mapping of conservation
goals to surrogate types.

Line 223. This is a bit awkward. I don’t think a method has a goal—rather a method or approach
can be used to attain a goal.

Line 262. | would say this consideration should be made when selecting the species, not after.
General. The integration of climate change into the document has been nicely done.

Line 295. | would state that this is the definition of landscape that is being used in this
document—not that it is a widely accepted definition of landscape. In the field of landscape
ecology—a more general definition is often used that refers only to heterogeneity and pattern,
and not to spatial scale. In fact on line 321 it seems like what are being referred to as landscapes
are actually biomes or ecoregions. Although I realize the term landscape may be used differently
in the Service than it is in the scientific literature, it would be better to be consistent. See
definitions provided by Wiens or Turner.

Line 331. This section doesn’t actually give much guidance on how to