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Preface

This document provides technical guidance for selecting and using surrogate species’ as

measurable biological objectives in landscape® conservation planning and management. Using
surrogate species as a conservation management tool reduces the burden of addressing the
requirements of many species individually. This guide also describes how to identify and choose
among different surrogate species approaches, discusses advantages, limitations, and
conservation applications of those approaches, and offers assistance in developing an adaptive
approach. The guide does not prescribe a single surrogate approach, but guides practitioners in
choosing or developing methods based on state-of-the art information that is well documented,

transparent, and linkable across multi-partner, multi-program conservation efforts.

Introduction

The U.S. Fish and Wildlife Service (FWS) and State, Federal, and Tribal governments
are entrusted by law with conserving, protecting, and enhancing fish and wildlife and their
habitats for the American people. Together, they work with nongovernment conservation
organizations, business and industry, and private individuals to ensure healthy and sustainable
populations of fish and wildlife at levels the American public expects. The challenges they face
in accomplishing their collective missions and conservation goals are immense and growing.
Chief among these are an increasing human population with growing demands for land, water,

energy and other resources; current and anticipated impacts of climate change on habitats and

! The first time a term with a glossary definition is used in this document, it will be italicized and
hyperlinked to the glossary. Please see the glossary for the term’s definition per this guidance document
SAQQendix A).

The term landscape, as used in this guidance document, also encompasses waterscapes/seascapes.
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species; habitat loss due to changes in land use and fragmentation; invasive species; and difficult

economic realities.

Large scale issues such as global warming and increasing human population pressure on

natural resources are better addressed through ecosystem oriented solutions at the landscape scale

(Millard et al. 2012). Fortunately, many conservation organizations are working with partners

and stakeholders across ecologically meaningful landscapes to ensure more effective

conservation of fish, wildlife, plants, and their habitats (Bottrill et al. 2006). For example, in

2005, State fish and wildlife agencies worked with partners to create State Wildlife Action Plans

that identified Species of Greatest Conservation Need and established priority habitats and

landscapes within each state (see http://teaming.com/state-wildlife-action-plans-swaps).

FWS has been pursuing a systematic, science-driven, partnership approach to conservation

by implementing Strategic Habitat Conservation

(U.S. Fish and Wildlife Service and U.S. Geological

Survey. 2006; http://www.fws.gov/landscape-

conservation/pdf/SHCReport.pdf). Strategic

Habitat Conservation (Figure 1) relies on an

adaptive management framework to identify the

information, management actions, and monitoring

needed to achieve conservation goals effectively
and efficiently. With full implementation of
Strategic Habitat Conservation across all its

programs, FWS envisions:

sy,

b%ﬁﬂn-hasgﬂ ?iei‘.‘e:a

ﬁm\miual Ffﬂnn;,,g

Figure 1. Strategic Habitat Conservation
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» Explicitly linking the work of individual programs and field stations to sustaining
species, populations, and natural communities as parts of whole systems and their
ecological functions and processes;

» Using scientific information and predictive models to link work at project scales to
conservation achievements on broader scales, such as landscapes, watersheds, major
ecoregions, and entire species ranges;

» Focusing on measurable biological objectives (sustainable fish and wildlife populations
and/or the habitat conditions that support them);

* Increased emphasis on organizational accountability and collaboration across FWS
regions and programs, as well as with State fish and wildlife agencies and other
conservation practitioners, to achieve common goals; and

» Increased emphasis on transparency, public participation, and engagement.

The Strategic Habitat Conservation Handbook (U.S. Fish and Wildlife Service. 2008)

provides details on the concepts and application of the technical elements of Strategic Habitat

Conservation. This document is intended to supplement the Biological Planning portion of that

guidance with a more thorough process for considering and selecting species to be used for

landscape-scale conservation planning. The handbook endorses the selection of focal species “to

represent the needs of larger guilds of species that use habitats and respond to management
similarly.” Focal species are one type of surrogate species; this guide examines current scientific
thinking on the use of a broader suite of surrogate species approaches and makes

recommendations for when and how they can be used in Strategic Habitat Conservation.
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This guide was developed under the direction of the FWS Strategic Habitat Conservation
Executive Oversight Team with participation by State fish and wildlife agency partners and will
be updated as needed. An agreement describing a framework for the U.S. Fish and Wildlife
Service (FWS) and State fish and wildlife agencies (States) to work together in the selection of
surrogate species has been developed (Appendix E). The agreement establishes a peer-to-peer
relationship between FWS and States, respects the different authorities and responsibilities of the

organizations, and clarifies and distinguishes the decision-making roles of States and FWS.

Introduction to Surrogate Species
In the last few decades, ecologists and conservationists increasingly worked at larger
geographic scales to improve their ability to characterize and combat complex threats such as

habitat fragmentation and human population growth (Groves et al. 2002; Bottrill et al. 2006).

When conservation is planned for and carried out at larger scales, it is often easier to detect
ecological patterns and population dynamics than when it is conducted within smaller geographic

units. Working at larger scales improves the ability of conservationists to address limiting factors

and achieve long-term benefits to species of plants and animals.

While a landscape approach to conservation offers significant benefits, it also presents
limitations. For example, it is impractical to plan and implement conservation for all species and
their habitat requirements at larger landscape scales. Given that agencies and organizations have

limited resources, choosing a subset of priority conservation targets on which to focus, such as

surrogate species, is often a necessary and prudent approach to conservation (Simberloff 1998;

Caro and O’Doherty 1999: Groves et al. 2002; Bottrill et al. 2008; Wiens et al. 2008; Caro
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2010). Chosen wisely, surrogate species can help inform conservation practitioners about where

to direct efforts and what potential strategies to use (Groves et al. 2002; Caro 2010). A surrogate

species approach assumes 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.

The usefulness of the surrogate approach depends on the size of the geographic area
under consideration, as well as the relative species richness of the area. When the geographic
scale is small, with relatively fewer species, it may be feasible to consider each species and their
ecologicalrequirements individually. As the geographic scale and number of species increase, it
becomes more difficult to consider all species, necessitating a method to simplify conservation of
the overall landscape. At a landscape, or ecoregional scale, the surrogate approach may be a
practical way to model the complexity of the system and ensure many species and other key
ecological features benefit from conservation activities. This is known as the surrogate zone
(Figure 2). At much larger geographic scales such as regional or continental levels, it becomes
difficult to ensure all species can be represented using the surrogate approach (Wiens et al.

2008).
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Figure 2. Graph of the surrogate zone concept, adapted from Wiens et al. 2008.

The scientific literature regarding the definition and use of surrogate species in conservation

planning is exhaustive (Brock and Atkinson 2013; Martino et al. 2005). The book, Conservation

By Proxy (Caro 2010), currently the most comprehensive literature review available on the

subject, details both the benefits and limitations of using surrogate species approaches. Some of
the author’s principal findings relevant to this guide are listed below:
e “Surrogate species approaches are often necessary shortcuts to pursuing conservation
goals/objectives;”
e Surrogate species approaches need empirical evidence to demonstrate successful practical

application;
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e Effective use of surrogate species requires precise and consistent use of concepts;

e The suitability of any particular surrogate species approach (e.g., umbrella, indicator,

flagship) depends on the specific conservation goals/objectives of the application; and

e Implementation of surrogate species approaches should involve stakeholders and land-

use planners and include socioeconomic considerations.

No surrogate species approach will fully represent the conservation needs of all species in the
landscape; all have limitations (Appendix B). Additional planning and management likely will
be required to conserve other species and non-species targets. For example, surrogate species
approaches may not adequately address a disease or management concern unique to a few
species or a critically endangered species having unique habitat requirements. Likewise,
surrogate species approaches cannot meet the needs of every conservation organization’s mission
and mandate, and should be used in combination with other conservation methods and tools as
appropriate.

It is critical to understand the concepts, goals, terminology, methodologies and appropriate
applications of different surrogate species approaches in order to implement the approach that

will best meet intended conservation objectives for a landscape and allow evaluation of the

effectiveness of conservation and management actions. “Caro and O’Doherty (1999) reviewed
surrogate species approaches and
Conservation goals should dictate the surrogate species argued their efficacy has been
impeded by the haphazard use of
approach chosen, the criteria used to select surrogate terminology and methods (see also
Caro 2010). They recommended that
species, and the monitoring required to determine if the surrogate species approaches be
used with greater care and that
chosen approach achieves intended outcomes. Caro and species should be chosen according
to explicitly stated criteria designed to
O’Doherty (1999) caution that “both the goals and selection | meet previously defined conservation
goals.” (Brock and Atkinson 2013).
criteria of different surrogate classes differ substantially,
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indicating that they should not be conflated” and that “surrogate species need to be used with
greater care if they are to remain useful in conservation biology.”

With cooperative planning at the landscape scale, there is often more than one goal and a
number of priorities that need to be addressed. Therefore, it may be appropriate to use a variety
of different surrogate approaches to meet different goals. Factors to be considered should
include cost-effectiveness, risk, uncertainty, spatial and temporal scale, and urgency. A surrogate
species approach should be used only when, due to budget limitations or other constraints, it is
more likely to conserve a large number of species than alternative approaches that attempt to
address each species individually.

Even with these limitations, the use of surrogates may be a practical step in an adaptive
approach that will be refined as conservation organizations develop collaborative capacity, use
and develop new techniques, and improve the understanding of how landscape features and

ecological processes affect conservation goals. Greater experience in practical application of

surrogate species approaches can advance their assessment and potential improvement (Favreau

et al., 2006).

Adaptive management allows structured and science-informed decisions to be made, even in
the face of uncertainty, and gives practitioners the flexibility to adjust their choices along the

way (Allen et al. 2011). To adaptively use a surrogate species approach, all assumptions,

decisions, reasoning, and uncertainties made and encountered throughout the process must be
documented. Equally important is a commitment to monitor results, test assumptions, evaluate

outcomes, reduce uncertainties, and refine the approach.
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Table 1. One surrogate approach, examples of surrogates selected, and sources.

Conservation Goal Surrogate | Examples Source Other Sources
Approach
Our goal is to define Umbrella/ * Florida's Closing the | « http://research | = Caro 2010
areas of conservation Land- Gaps Program .myfwc.com/p |+ Brock and
significance (i.e. scape (multiple species) ublications/pu Atkinson 2013
composition, blication info. |, goperge and
configuration, and aspid=48583 Angelstam 2004
) Angeistam 2004
g «  Northern spotted owl | * Meffe and
function for reserve . _ . Carroll 1997 + Sanderson
. . (Strix occidentalis Larroll 1997
design, to inform . 2002
. caurina) endangered
conservation/manageme ) . e Lambeck 1997
nt actions, etc.) bird species Coppoalillo et al
« Tapir, sun bear, * Syrbeetal.

. 2004

tiger, and sambar 2013 =

deer (Reza et al.

2013).

+ Sand martin (Riparia | * Heneberg
riparia) 2012

Biological Planning

The biological planning element of Strategic Habitat Conservation is used to identify

clear goals and objectives and compile the information necessary to achieve them. Goals and

objectives provide the motives for investing in a particular action, habitat or location. For the

purposes of biological planning, a goal is a descriptive, open-ended, and often broad statement of

desired future conditions that conveys purpose, but does not define measurable units. An

objective elaborates on a goal. It provides a concise, measurable statement of what is to be

achieved. The goal of the surrogate species method, as described in this document, is the

conservation of functional landscapes capable of supporting self-sustaining populations of fish,

wildlife, and plants for the continuing benefit of society. Biological objectives in support of that

goal will include population and habitat objectives for surrogate species, as well as other

conservation targets identified through biological planning.
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This section provides guidance on selecting a surrogate approach and surrogate species
for a given landscape. The first part details important overarching considerations required during
the process of information gathering and surrogate species selection; the second provides
guidance on how to set the stage for surrogate species selection by acquiring information critical
to the selection process; and the third provides specific guidance on a step-by-step process for

selecting and implementing a surrogate species approach. Also provided is guidance on

establishing measurable, outcome-based biological objectives for selected surrogate species.

Overarching Considerations

Throughout the Strategic Habitat Conservation process, and in particular during the
biological planning phase, the following considerations should be at the forefront of every
decision:
The dynamic nature of landscapes. Consider any potential changes that may take place
across the object landscape during the proposed management period. Also, take into account
both the natural dynamics of a landscape’s ecological and physical processes and any potential
changes predicted to occur as a result of stressors such as climate change or urbanization (see
Box 1). It is critical to use the best available science regarding such ecosystem level drivers and
stressors when setting goals and priorities, and selecting surrogates. When possible, these
potential changes should be analyzed up-front, and probable landscape scenarios should be

considered.

Science excellence. All information used should be evaluated to ensure it is reliable, credible,
and represents the best scientific understanding available. Primary and original sources of

information should be relied upon as the basis for making recommendations or decisions
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whenever possible. Peer review by subject matter experts should be conducted to ensure the most

current and accurate information is utilized.

Transparency. Both social and ecological sciences need to be considered when making any
natural resource decisions. The role of human values in decision making and ultimately in

achieving natural resource objectives must be taken into account (Williams and Johnson 2013).

People’ values, traditions and culture influence their perceptions of the value of natural resource
conservation, land uses and other factors relevant to functional landscapes. Articulation of the
underlying reasoning for decisions, including the role of values, makes the decision making
process more understandable and transparent and helps clarify disagreements that may arise over

the expected outcomes (Lee 1993).

Logic and consistency. Ensure that logic and consistency are used throughout the process. For
example, after a set of candidate surrogate species has been identified, it is important to assess
how well those surrogates likely will perform as representatives of the other species and/or
aspects of the environment relative to conservation goals. Document any priority species that
will not be adequately represented and will require individual attention. Testing for logic and
consistency may be achieved by re-evaluating the literature, comparing a series of alternative

conservation scenarios, testing ecological models (conceptual or other) for the landscape, and/or

consulting with experts on the subject.

Coordination, consistency, and continuity across jurisdictional boundaries. By definition,
the benefits of biological planning at a landscape scale diminish if conservation efforts among
landscapes are disjunct, particularly when addressing needs of wide-ranging species and

landscape attributes that may cross multiple jurisdictions. Consistent terminology and metrics,
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273  corresponding geographic and temporal scales, and close coordination among landscape
274  planning efforts should be employed, with exceptions limited to a minority of circumstances

275  (e.g., geographically isolated and unique areas such as remote island ecosystems).

276
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Box 1. Climate Change Considerations for Landscape Conservation Planning

Climate change must be considered when making conservation decisions affecting the future of our
landscapes. The National Fish, Wildlife and Plants Climate Adaptation Strategy (National Fish, Wildlife
and Plants Climate Adaptation Partnership. 2012) provides recommendations for making consideration of

climate change a part of landscape conservation planning (www.wildlifeadaptationstrategy.gov).

Things to consider include:
» When climate changes, species move, and communities change.

In past periods of climate change, species distributions have shifted independently of each other (Hunter
et al. 1988, Graham et al. 1996, Jackson and Overpeck 2000, but see Lyons 2003)). Natural communities
have not shifted in space, but rather have changed species composition through time (Hunter et al 1988,
Graham et al. 1996, Jackson 2006, 2012). The natural communities recognized today are assemblages
of species in which each species is responding to its own particular needs. As species respond to climate
change in different degrees, rates, and directions, long recognized communities may break up and new
communities will emerge (Hellmann 2012). The species or natural community a surrogate represents
today may not be the same set of species or community tomorrow.

» Climate zones aren't just going to move, some will disappear and novel zones will emerge.

As the climate continues to change into the future, existing well known climate zones won't just shift
around in space, some will disappear altogether, and entirely new (novel or no-analog) climate zones will
emerge (Williams and Jackson 2007, Fox 2007). Species that may be well suited as surrogates for a
particular suite of species in current climate zones may no longer be able to exist with the same suite of
species under a novel climate.

» Both stationarity and perpetuity are dead.

In the past, humans have tended to view the natural world as variable, but within a more or less fixed
band of variability. For example, meteorologists could describe a storm as being a “hundred-year storm”
or a “five-hundred year storm.” Climate change challenges these assumptions. Many conservation
investments have been made for a species or natural community in “perpetuity.” But with continued,
unabated emissions of greenhouse gases, there really is no end or plateau in sight for further climate
change. Thus, the conservation value of an action or even an area will not be constant through time; they
will be time dependent.

As the climate changes, so too will the relationship of species to each other and the new communities
they form, and we can expect continuing changes in such things as species’ abundances and
relationships and community composition. Thus, any level of surrogacy will be time-dependent as well.

This document describes an iterative process for selecting surrogate species adapted from numerous
sources within the literature. An important consideration, climate change should be discussed at each
decision point in the process of selecting species. Call-out boxes will be used within the document to call
attention to the climate change considerations that should occur at particular places in the decision
process.
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Setting the Stage

Before selecting a surrogate approach and a subset of surrogates for biological planning and

conservation design, the following key attributes should be identified for the given landscape.

This information helps define the conservation challenges for the species of conservation

interest®:

e Geographic scale -- the geographic boundaries of the landscape

¢ Critical participants -- subject matter experts, partners, stakeholders, and others to engage in

the planning, design, and implementation process for the selected landscape

e Temporal scale associated with biological planning for the landscape

e Species of conservation interest — including information on abundance, distribution, life

history, limiting factors, etc. within the landscape

e Landscape characterization — key landscape attributes, including threats, for the selected

geography based on current and future conditions.

Geographic Scale: First determine the boundaries of the

landscape to be considered during biological planning.
Although much information exists concerning the concept of
landscapes, landscape-scale conservation, and landscape

ecology (Turner 1989, Forman 1995, Turner 2005), there is

no widely accepted definition of a landscape. However, in

general, landscapes are areas, typically larger than a few

Climate-driven shifts in species and
community distributions may change
appropriate scales for selecting species, or
what is considered to be “ecologically
meaningful subunits” over time. It will be
important to regularly revaluate whether the
selected scale is still appropriate or if
expansion or contraction is needed.
Connectivity between subunits should be
considered, as populations declining in one
area (such as the southern end of their
range) may be increasing elsewhere.

Box 2. Geographic Scale Climate Change
Consideration

3 Species of conservation interest are species that the FWS, States, and/or partners have identified as
being in need of conservation within the landscape. Conservation of many of these species may
ultimately be addressed through efforts devoted to providing the conditions within the landscape needed

to support the smaller subset of surrogate species.
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square kilometers, with similar unifying characteristics (i.e. biomes, ecoregions, watersheds,

etc.), but are heterogeneous in composition, especially in terms of vegetation communities,

ecosystems, and physical and environmental factors (Adapted from Bottrill et al. 2006). There is

no standard by which to gauge if the selected landscape is too small or large.

In setting the geographic boundaries, the following factors may be considered:

Ecological distinctiveness from adjacent landscapes

Ecological connectivity within the landscape, both for aquatic and terrestrial systems
Heterogeneity of vegetation communities and ecosystems within the landscape
Ability to maximize efficiency and effectiveness of using a surrogate species approach

(See Figure Two)

Ability to align with boundaries of adjacent landscapes to form a seamless regional
and/or national framework

Ability to integrate with existing conservation planning units among the partners
involved in biological planning (e.g., State Wildlife Action Plans, Landscape
Conservation Cooperative geographic framework, migratory bird Joint Venture
boundaries).

Feasibility to work within a particular geography with respect to scale and resolution of
input data (e.g. climate models, species-habitat models) and the ranges of the associated
species of conservation interest.

Availability of resources to support simultaneous biological planning within multiple
landscapes (e.g., a large number of smaller landscapes may create more workload than a

smaller number of large landscapes.)
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e Jurisdictional boundaries of the responsible organizations and funding sources.

Absent other suitable geographic schemes, first consider using the Omernik Ecoregion

classification system (Omernik 1987) to promote connectivity among selected landscapes.

Geographic boundaries may need to be adjusted to maximize effectiveness based on insights

gained as the process unfolds (e.g., during the selection of surrogate species).

Critical Participants: It is important to engage potential partners, not only to define the

geographic units for landscape planning, but also to carry out subsequent steps. Once a selected
landscape is identified, it is critical to involve all relevant partners, stakeholders, and subject
matter experts in evaluating the landscape, determining the associated temporal scale and
selecting the surrogate approach and surrogate species. Key skill sets should be identified, based

on the attributes of the selected landscape, and should guide recruitment of participants.

Temporal Scale: Define the timeframe or planning horizon. Partners should determine not

only how far in the future to plan for the landscape, but also how far back to look when
considering historical data. Furthermore, since this is part of an adaptive management process,
the planning horizon should reflect the timeframe for completing and monitoring conservation
actions and how often the planning process will be updated. Both ecological and socio-
economic conditions should be considered when setting the planning horizon, and should be
made with consideration of climate change and other system changes and variations likely to
occur. The planning horizon should be established explicitly and transparently to enable
biological compatibility and continuity across multiple landscapes and to promote collaboration
and coordination at larger geographic scales. Varying the planning horizon end point can

significantly affect the outcome of ecological assessments (Bertesmeier et. al., 2013). Applying
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several different time frames, and testing the logic and consistency of each, may be appropriate

and advantageous.

Species of Conservation Interest:  Species of conservation interest may include (but are not

limited to):

Species for which there is a legal conservation mandate on
the landscape (e.g., listed under the Endangered Species

Act, State protection);

o State Wildlife Action Plan species of greatest conservation
need (SeeAppendix E) for State-Service agreement on

selecting species that fall under the state jurisdiction);

e Species listed on the International Union for Conservation

of Nature (IUCN) red list (IUCN 2013);

It may be valuable to include species
that are likely to be particularly
vulnerable to climatic shifts, even if
they are not currently of concern, to
ensure they are represented by the
surrogate species selected. Other
“non-priority” species such as
potentially invasive or non-native
species likely to move into a region as
climate conditions shift should also be
considered.

Box 3. Species of Conservation Interest
Climate Change Consideration

e Priority species identified by Partners in Flight, Landscape Conservation Cooperatives,

Partners for Amphibian and Reptile Conservation, Joint Ventures, National Fish Habitat

Partnership, and other cooperative efforts;

e (Game species.

Conservation of many of these species may ultimately be addressed through efforts devoted

to surrogate species chosen later in the process. However, it is important to clearly define all

species of conservation interest first, since the conservation challenges and desired outcomes

identified for the landscape are related to this larger group of species, not just the surrogates.
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363  The surrogates, rather, are a tool to be used to help attain the landscape conditions needed to
364  support the species of conservation interest at the desired levels. Once species of conservation
365 interest have been identified, key aspects about each species should be summarized. This

366 information should include, but is not limited to:

367 e Life history traits

368 e Habitat requirements for each life history stage

369 e Limiting factors

370 e Current range, and any existing projections associated with the selected planning horizon
371 e Spatial requirements for a viable population (e.g., area, connectivity, configuration)

372 e Population objectives, if established

373 e Existing conservation and/or monitoring programs

374  Characterization of the Landscape: The following key landscape attributes should be defined

375  for the selected geography based on the current and predicted state (if available) of the

376  landscape:

377 e Composition and configuration of existing habitat types Any attempt to project the conditions within a
378 (e.g., early successional forest) and other landscape landscape and assess how well surrogate
species meet the needs of species of
379 features conservation interest requires the
L . . consideration of climate change projections

380 e Connectivity of aquatic and terrestrial ecosystems, and i el T e corc s T e

.. . . . complicated by the need to consider the
381 existing corridors for migratory species Current land potential for novel climates and species
382 uses, including protection/management/ownership status | assemblages.
383 e Physical disturbance regimes, both natural and Box 4. Landscape Characterization Climate
384 anthropogenic Change Consideration
385 e Succession types and rates
386 e Projections of future landscape conditions (e.g., temperature and precipitation due to
387 climate change, land use due to urban growth, etc.) based on the temporal scale selected
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388 e Known existing and future threats to landscape function related to species of conservation
389 interest and associated limiting factors

390 e Any other components that help portray the ecological integrity of the landscape

391

392 Selecting the Surrogate Approach and Surrogate Species

393 This section provides guidance for first selecting a surrogate species approach, then

394  surrogate species associated with the selected approach for a given landscape. It also provides
395 advice on setting measurable population objectives for the surrogate species selected.

396 To identify the best-fitting surrogate approach(es) and corresponding surrogate species, it
397 s vital to clearly define how they will be used to help achieve conditions on the landscape

398 needed to support the species of conservation interest. Each surrogate approach and set of

399  surrogate species selected will be unique to the conservation goals and challenges for a given
400 landscape. The following actions may be taken when selecting a surrogate approach and the

401  surrogate species associated with that approach:

402 e Define the Conservation Goal and Challenges

403 e Select the Surrogate Approach(es)

404 e Establish Surrogate Species Selection Criteria

405 e Employ Available Decision Support Tools for Selecting Species
406 e Select Surrogate Species

407 e Develop Biological Objectives

408 1. Define the Conservation Goal and Challenges: It is vital to first identify the conservation

409  goal(s) for using surrogate species. Under the Strategic Habitat Conservation framework, the
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goal is conservation of populations of fish and wildlife and the ecological functions that sustain

them (U.S. Fish and Wildlife Service and U.S. Geological Survey. 2006). In this guide, that goal has

been re-stated as “functional landscapes supporting self-sustaining populations of fish, and
wildlife and plants for the continuing benefit of society.” For the purposes of selecting a
surrogate approach, this can be simplified as “sustainable populations of species of conservation
interest.” With that goal in mind, the next step is to identify the conservation challenges facing
the species of conservation interest in the identified landscape. These conservation challenges
help define the components of the landscape needed to support those species, and help in the
selection of the surrogate approach and the surrogate species. Although not measurable, these
challenges help clarify expected achievements.

2. Select the Surrogate Approach: Most conservation researchers (Caro 2010; Brock and

Atkinson 2013) identify 3 major categories of surrogate species approaches:

1. Selecting species to define areas of conservation interest;

2. Selecting species to document effects of environmental or management conditions;

and/or

3. Selecting species to engender public support.
These and other approaches are described more fully in Appendix B. Using the identified
conservation goal(s) and information gathered in the setting the stage section, you can choose the
most appropriate surrogate approach for the identified landscape. In most cases the surrogate
approaches selected for Strategic Habitat Conservation will help define landscape conditions
such as habitats, features, and processes needed to support species of conservation interest.
Given the diverse challenges and stakeholders within many landscapes, multiple surrogate

approaches may be needed to achieve a set of desired conservation outcomes and objectives for a
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landscape. The approaches must be clearly defined, and the conservation goals and desired

outcomes clearly articulated, to ensure selection of the most appropriate and effective surrogate

species.

3. Establish Surrogate Species Selection Criteria: The next step is to establish surrogate

species selection criteria that are specific to the surrogate
approach selected and to the way surrogates species will be
used to help address the conservation challenges on the
landscape. Criteria defined in the literature for particular
surrogate approaches can be used as a starting point (see
Appendix B), but should not confine the final list of criteria

used to select surrogate species. This guide focuses on the

selection of species as surrogates; however, there may be

instances, especially when working with a diverse partnership,

Species likely to have a high adaptive
capacity to cope with or ameliorate the
effects of climate change may not be good
surrogates; their lack of response could
mask significant impacts to other species
with a lower ability to adapt. Species likely
to have a lower adaptive capacity or those
particularly sensitive to climatic changes
may be better surrogates in terms of
providing a clear signal of how climate
conditions are shifting on the landscape. It
may be necessary to select species with a
range of adaptive capacities to try to
represent the diversity of species’
reactions to climate change.

Box 5. Climate Change considerations
when selecting criteria

when the best surrogate might be an ecosystem process or other environmental attribute. Criteria

for selecting surrogate species may include:

» Measurable population objectives exist or can be developed for the species. If not, that

species cannot be used as a surrogate.

e The species’ life history traits can be linked to threats/stressors or limiting factors;

e The species’ expected response can be linked to conservation strategies;

e The species’ life cycle demands are equal or greater than those of other species’;

e Data are available for the species;

e The species is valued by the public and/or stakeholders in the process;
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e The species is feasible to monitor (e.g. location, cost, existing program, available
capacity).
4. Employ Available Decision Support Tools for Selecting Species: A number of decision
support tools are available to help with the selection of species. Decision support tools help users
take a complex array of information and systematically test alternatives. The result is a clearly
documented set of potential outcomes for the various alternatives, which helps the user prioritize
and select from among the alternatives based on desired outcomes and potential benefits. Some
potential decision support tools include:
e Conceptual or quantitative models generating ranks or "best fits" by combining criteria with
data inputs from landscape assessment and species of conservation interest;
e Multivariate statistical methods to decipher and quantify the differences and similarities

among species (Wiens et al. 2008).

5. Select Surrogate Species: Prior to selecting surrogate species, it may be useful to organize
a pool of species of conservation interest (i.e. potential surrogates) into smaller groups based on
similar characteristics such as habitat associations, taxonomy, life history traits, and
stressors/limiting factors affecting the species (Figure 3). For example, if a number of the
species of conservation interest within a particular landscape are migratory birds, then one pool
of potential surrogates would be all migratory birds occurring within that landscape. Migratory
birds might be grouped by habitat associations, landscape attributes, and limiting factors. The
selection criteria developed for the surrogate approach could be used to further refine the list.
Several migratory bird species might be eliminated as potential surrogates either because there

are limited data available for them or because they are too costly to monitor effectively. This
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grouping process may be complicated or simple, but always should be based on available

documented information.
Figure 3. Conceptual diagram (from Wiens et al. 2008) of the grouping of species of

conservation interest, based on similar characteristics, to prepare for selecting surrogate
species from the potential “pool” of species within the landscape.

Species pool

\\\

Surrogate d) b

species

e /

Groups _ | I

After placing species into groups, select surrogate species for each group by using the
established selection criteria and results available from any decision support tools used. When
selecting surrogate species, consider the following:

e If multiple surrogate approaches have been identified to address conservation challenges
within a landscape, a collection of various surrogate species can be selected using criteria
specific to the approach. For example, a group of species can be used to define the
composition, configuration, and condition of the landscape; another group of species can be
used to monitor the condition of the landscape or ecosystem changes within that landscape;

or a different group of species may be selected because they are significant to the public.
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A single species may serve in more than one surrogate approach (Brock and Atkinson 2013),

as long as the criteria used and the reasons for selection of the surrogate are clearly defined
and applied independently for each approach.

Using a combination of surrogate approaches, and multiple species within approaches,
increases the power of a surrogate approach to achieve landscape conservation (Brock and

Atkinson 2013), as long as the criteria used and the reasons for selection of the surrogate are

clearly articulated.

Box 6. Climate Change Considerations When Selecting Surrogate Species

1.

Conservation planning surrogates can be species or other features of the environment, like
geophysical settings. In fact, as we enter a period of climate change, the more enduring features of
the landscape may prove to be better surrogates for future diversity than current species or
communities.

Consider expanding the concept of surrogates to include refugia as surrogates for today’s
communities. Identifying those areas least likely to change climatically might be the best way of
identifying where conservation investment could extend the lifetime of existing community types and
the species they support.

Consider surrogates for the range of species’ sensitivities to climate change. If we select only highly
adaptable or climatically insensitive species as surrogates, we will likely “under provide” for the less
adaptable or more climatically sensitive and vice versa. We need surrogates that represent the
spectrum of climate sensitivities.

Consider surrogates for a range of species’ connectivity needs. The ability to move is highly variable
among species. Birds and other highly mobile species have a much greater chance of navigating a
fragmented landscape than do more sedentary species and thus low mobility species may need
special attention. Be realistic about the longevity of this first iteration of surrogates. Climate induced
changes are already happening, they are happening faster than many thought they wouldWe need to
monitor and adjust our work going forward. By the time we select our surrogates, develop plans,
implement strategies, and begin measuring results, a decade or two may have past. By then, if not
sooner, the collection of surrogates will need to be revisited and adjusted in light of experience and
emerging conditions at the time.

In most situations, for one surrogate approach, suites of surrogates species (Sanderson et al.

2002) based on multiple criteria (Lambeck 1997; Fleishman et al. 2000; Sanderson et al.

2002; Seddon and Leech 2008) provide a more robust biological foundation for conservation

planning.
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6. Develop Outcome-based Biological Objectives: Development of clear, measureable
objectives is an integral component of the practice of conservation, especially when set in an

adaptive management framework such as Strategic Habitat Conservation (U.S. Fish and Wildlife

Service 2008). Without them, there is no way to determine whether or not conservation efforts
have been successful. Development of population objectives, one type of biological objective, is
the focus of this section. If surrogates other than species are selected; other kinds of objectives

will need to be developed.

Population objectives can be expressed as abundance, trend, vital rates and/or other

measurable indices of a species’ population status (Andres et al. 2012). These objectives

generally represent value-based goals from an estimate of what constitutes a healthy and
sustainable population and/or of how many individuals of a species society wants and will
support through conservation (Sandler 2012). For example, most waterfowl species are
represented by the North American Waterfowl Management Plan population objectives (North

American Waterfowl Management Plan, Plan Steering Committee. 2012). These objectives are

based on duck population levels measured in the 1970s, a time when these populations were
considered to be at desirable levels (i.e., provide adequate harvest). Partners in Flight (Rich et al.
2005) generally set objectives for landbirds based on population numbers measured at the

beginning of the Breeding Bird Survey in the mid-1960s.

Population objectives should always be stated as a range of values (e.g., mean +/- s.e.)
rather than a single value. This method of expressing objectives helps communicate appropriate
confidence in the precision of the data used to develop the objective. Framing objectives as
ranges also acknowledges natural variability. It is more realistic to expect management actions to

achieve responses within a desired range than to reach a static, exact number. Population
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objectives need to be comparable across the entire range of the species. Therefore, it is essential
that practitioners coordinate across boundaries and landscapes, especially where similar
conservation targets such as surrogate species have been identified. This ensures that compatible
population objectives for shared surrogate species on different landscapes can be “rolled-up” to
meaningful measures at the national or continental scales, a step necessary to enhance the ability

for assessing progress toward range-wide objectives and stated conservation goals.

Methods for setting population objectives

Unfortunately, there is no single best method for setting population objectives that are
guantitative, measurable, and account for uncontrolled environmental variation. An overview of

the most common methods of setting population objectives for any given species follows:

Re-scaled from broad scale conservation plans

If the selected species have population objectives set at either a larger ecoregional or
continental scale, then it is possible to re-scale or “step down” these objectives to the
region of interest. This approach is used by many migratory bird joint ventures where
ecoregional-scale (Bird Conservation Region) objectives have been stepped down from
national or continental-scale objectives as stated in bird initiative plans for waterfowl,

landbirds, shorebirds, waterbirds, and some resident game birds (Fitzgerald et al. 2009).

The stepping-down process has the advantage of linking regional and local conservation
actions to continental or national strategies. For some species, particularly landbirds,
some waterfowl, some resident game birds, and some threatened and endangered species,

range-wide and ecoregional population objectives have already been developed.
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Although this “step-down” approach is intuitive and appealing, it is based on the
assumption that local or regional populations are additive in nature and can be aggregated
to larger spatial scales. In fact, the functional form of the relationship among populations
at different scales is not well understood. For example, the relationship of continental
breeding population objectives to wintering populations of migratory species, also called
“cross-seasonal effect, is uncertain. For most species, information is not available on the
seasonal survival rates during migration and wintering periods, which are needed to
develop reasonable estimates of wintering population size based on breeding ground
objectives. Thus, when using the step-down approach it is critical to document all
assumptions made during the translation of broader scale population objectives to
population objectives at finer spatial scales. These assumptions become the subject of
future research to ensure that the agreed upon objective is based on the best available
science. Additional research is required to address the uncertainties associated with the

development of biologically reasonable population objectives at multiple spatial scales.

Habitat-based estimates

Another approach to determine population objectives is to assess the present capability of
the landscape to support populations by measuring available habitat and translating this
estimate to a population target through a metric such as density or a species-habitat model
that accounts for limiting factors and population demographics. Population objectives can
then be set by estimating the expected net change in the capability of habitats in the
landscape to support populations based on changes (loss or gain) in quantity and quality.
This “bottom-up” approach provides a useful comparison to the “top-down” translation

of continental population objectives to regional ones. Numerous modeling approaches
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can be used to assess the capability of any landscape to support populations of a species
or set of species. Approaches include Habitat Suitability Index (HSI) models (Larson et

al. 2003, Tirpak et al. 2009), population viability models (Bonnot et al. 2013), energetic

models (Loesch et al. 2000), and statistical modes (Fitzgerald 2009). Thus, each

partnership will need to select the most appropriate method based on how much

information is available for any given surrogate species.

The benefits of these model-based methods are that the process of setting population
objectives is codified and transparent and assumptions are explicitly stated, a critical step
in the adaptive management paradigm adopted in Strategic Habitat Conservation. These
assumptions should be the focus of future research to gain refined additional information
about the system. Lastly, model-based methods make it easy to incorporate
environmental variability by incorporating stochastic processes in the parameterization of

any factor included in the model.

Expert advice

For species without existing population objectives or where there is limited information
from which to build a reasonable habitat-based model, species experts may be consulted
to develop an acceptable, reasonable population objective. Although this may be the
least desirable method of setting population objectives, several simple steps can be taken
to ensure this process is transparent and leads to objectives that are easily refined as
additional information is gained. First, a structured process must be identified and agreed
upon by partners and stakeholders. It is important to ensure that the full range of partners,

with relevant biological expertise, be invited to participate in this objective-setting
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activity. Inclusiveness ensures “buy-in” and a sense of ownership in achieving the stated

objectives.

Species Requiring Individual Attention

Some species of conservation interest demand resource commitments due to legal status,

management needs, vulnerability, geographic areas of interest,
political sensitivity, or other factors. These species should be
flagged when developing a list of species of conservation interest
to determine if they can serve as surrogates. Some may have
established monitoring, research, and management programs,

population objectives, and other biological information to help

Especially vulnerable species including
those likely to be particularly sensitive to
climatic changes, those that may be highly
exposed to new habitat conditions, and
species with low adaptive capacity should
be considered among those requiring
special attention. These species may not
be well represented by less vulnerable
surrogates.

Box 7. Species Requiring Individual
Attention Climate Change Consideration

inform how to address their limiting factors. However, these species may not be selected as

surrogates or have conservation needs not addressed by the surrogates selected. These species

may require individual attention due to:

1. Unique threats or vulnerability. Limiting factors or threats for a species may not be

addressed by landscape level conservation based on a surrogate species approach. The

endangered Indiana bat is an example of a species with a unique limiting factor. While

this species also has habitat-related threats, the most significant threat currently is White

Nose Syndrome, a disease affecting cave hibernating bats from the northeastern to the

central United States. Focused efforts to conduct monitoring, research, and

development of protocols and strategies to help minimize spread of the disease will need

to continue to sustain this species.
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2. Limited range. The needs of species with limited ranges and highly specific habitat

requirements (Wiens et al., 2008, Favreau et al., 2006) may not be addressed by surrogate

species approaches. Examples of species that may fit in this category include federally
and state listed endangered and threatened species, some State identified Species of

Greatest Conservation Need, and endemic species.

3. Legal mandates. FWS is legally mandated to conserve threatened and endangered
species, Bald and Golden Eagles, migratory birds, and certain marine mammals. State
agencies are legally responsible for federal and state listed endangered and threatened
species, game species, and all other fish and wildlife found within their borders, including
on Federal lands within a state. Listing, de-listing, and recovery of species protected by
Federal and State laws occurs for species separately. Species covered by such regulatory
programs may have to be considered individually due to the monitoring, research,

reporting, and management needs required under the regulatory process.

Species requiring individual attention may need to be prioritized, depending upon how many
there are on the landscape. Conservation work for these species will be conducted in addition to
work focused on surrogate species. The value and contribution of species requiring individual
attention to the functioning landscape should be defined, documented and integrated into

landscape conservation planning efforts.

It will be important to document how decisions are made to continue work on these species.

Consideration should be given to factors such as the legal status of the species, degree or severity
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641  of threat(s) to the species, existing partnerships and capacity to manage the species over time,
642  and effectiveness and cost of management strategies. Work on these individual species should

643  incorporate the principles of Strategic Habitat Conservation.
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Conclusion

In the 21% Century, the conservation community is faced with unprecedented
environmental, socio-economic, and fiscal resource challenges. It is imperative to address the
many complex underlying drivers and stressors that operate at broad geographic scales and
threaten the survival of the fish, wildlife, and plant species. It is necessary to work at
ecologically meaningful scales, across boundaries and borders, and throughout the ranges of
these species, while actively collaborating with other individuals and organizations that have a
stake in the conservation of wildlife and their habitats. The uncertainty inherent in conservation
work requires a commitment to plan and evaluate our actions with greater intention and effort. A
strong biological foundation allows us to move forward with confidence that our conservation
activities are grounded in scientific planning, that decisions, theories, and thought processes are
well-documented and transparent, and that we can learn from the results of our actions and be

held accountable for them.

This document also acknowledges that the science of surrogate species is evolving.
Therefore, following the adaptive management framework upon which it is based, this guide can
be improved with use, including clear documentation of methods and assumptions, monitoring of
results, and evaluation. By working in close coordination, Federal, State and Tribal fish and
wildlife agencies and other partners can develop and use the surrogate species methodology
presented in this guidance to build a strong biological foundation for our collective work in

meeting the complex conservation needs and challenges of our Nation’s fish, wildlife, and plants.
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Appendix A - Glossary of Terms Used in the Guidance Document

The glossary defines terms used in this document. While many may have several different
definitions in the literature, those offered here are specific to how the terms are used in this

particular material.

Adaptive Management

Adaptive management is a framework that promotes flexible decision making in the face of
uncertainty by allowing future decisions and actions to be adjusted as outcomes from
management actions and other events become better understood. Careful monitoring of these
outcomes both advances scientific understanding and helps adjust policies or operations as part
of an iterative learning process. Adaptive management also recognizes the importance of natural
variability in contributing to ecological resilience and productivity. The process is not “trial and
error,” but rather emphasizes learning while doing. Adaptive management does not represent an
end in itself, but rather a means to more effective decisions and enhanced benefits. Its true
measure lies in how well it helps meet environmental, social, and economic goals, increases

scientific knowledge, and reduces tensions among stakeholders. (DOI AM Technical Guide,

Williams et al. 2009).

Biological Planning

Biological Planning is the initial phase or step of the Strategic Habitat Conservation adaptive
management cycle. The process of gathering stakeholders and partners, identifying priorities,
clear goals and objectives, compiling information (e.g. limiting factors, species life history,

current ecological conditions, potential decision making methods and decision support tools,
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etc.), and selecting conservation targets (e.g., surrogate species, species in need of individual
attention, and other non-species targets such as water quality/quantity) necessary to begin

conservation design.

Conservation/Management Action

A specific action or set of tasks undertaken by project staff and/or partners to reach one or more
objectives. Sometimes called a task, activity, intervention, response or action. Required to
implement an Annual Work Plan, Monitoring Plan, or other components of a landscape-scale

conservation effort. (Source: Adapted from CMP Open Standards for the Practice of

Conservation)

Conservation Challenge
Conservation challenges help define the components of the landscape needed to support species
of conservation interest and help in the selection of the surrogate approach and the surrogate

species. Although not measurable, these challenges help clarify expected achievements.

Conservation Design

Conservation Design builds on the planning accomplished in the Biological Planning portion of
the Strategi