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CONCEPTS AND QUESTIONS.
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The recovery (delisting) of a threatened or endangered species is often accompanied by the expectation that

conservationmanagement of the species will no longer be necessary.However,the magnitude and pace of
human impacts on the environment make it unlikely that substantialprogresswill be made in delisting
many species unless the definition of "recovery"includes some form of active management. Preventing
delisted species from again being at risk of extinction may require continuing, species-specific management
actions. We characterize such species as "conservation-reliant", and suggest that viewing "recovery" as a continuum of states rather than as a simple "recovered/not recovered" dichotomy may enhance our ability to
manage such species within the framework of the Endangered Species Act. With ongoing loss of habitat, dis-

ruption of naturaldisturbanceregimes,and the increasingimpacts of non-native invasive species,it is probable that the number of conservation-reliant species will increase. We propose the development of "recovery
management agreements" with legally and biologically defensible contracts that would provide for continuing conservation management following delisting. The use of such formalized agreements will facilitate

sharedmanagement responsibilitiesbetween federalwildlife agencies and other federalagencies, and with
state, local, and tribal governments,as well as with privateentities that have demonstratedthe capabilityto
l

meet the needs of conservation-reliant species.
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For millennia,humanshave been affectingpopulations changed the temporaland geographicscales of these
concernaboutthe acceleratof other species through hunting, habitat alteration,
effects,leadingto widespread
and the introduction of exotic species. The globalization ing pace of species loss. As these losses have become
of world economies and a six-fold increase in human popincreasinglyapparent,many governmentshave imposed
ulations over the past 150 years have dramatically regulatoryrestrictionson activities that harm declining
species (Male 1996; Goble et al. 1999). In the US, the

EndangeredSpecies Act (ESA) is the primarysourceof
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that recognizesit as a continuum.We then
of "recovery"
examinehow this approachwouldapplyto "conservationreliantspecies"- speciesthat are at riskfromthreatsso
persistent that they require continuous management
interventionto maintainpopulationlevels above those
that would triggerlisting as threatenedor endangered.
Finally,we proposeformalizingan existingpracticeof creating species-specificrecoverymanagementagreements
that wouldensureagainstfuturedeclinesof such conser-
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Figure 1. Listingsof threatenedand endangeredspeciessince

1967(USFWS2004).
active management, either to maintain habitat quality or
to control invasives (Wilcove and Chen 1998). For most
species, there is no specifically targeted legal protection
other than the ESA or its state counterparts (Doremus
2000; Goble in press). Some laws target specific taxonomic groups (eg Bald and Golden Eagle Protection Act,
Marine Mammal Protection Act), but such statutes are
not as comprehensive as the ESA (eg they lack habitat
protection provisions) and are not applicable to the
majority of listed species. Other, less specifically focused
laws incidentally protect habitat (eg Clean Water Act,
state wetland laws, local zoning regulations), but such
general statutes are unlikely to provide sufficient protection to most listed species.
Since the inception of the Endangered Species Act in
1973, the number of endangered and threatened species
listed has risen steadily (Figure 1). Although many of
these species are better off today than when they were first
protected under the Act, few species have improved sufficiently to declare them recovered. Of 1260 listed species
in the US and its possessions, 13 have been delisted (ie
"recovered";Web Table 1), and an additional 22 species
have made sufficient progress towards recovery to be
downlisted from endangered to threatened (Web Table 2).
Given the complexity of threats faced by species (Wilcove
et al. 1998), the limited funding of recovery efforts (Miller
et al. 2002), and the fact that it took many species decades
or centuries to reach a point of acute vulnerability
(Wilcove et al. 1993), it is unrealistic to expect that many
more species would have recovered during the 30 yearsthe
Act has been in effect. The magnitude of the threats, and
the likelihood that most will increase in intensity and pervasiveness, suggest that few additional species are likely to
be delisted without some form of continuing management
to keep them from slipping back into a threatened or
endangered condition.
The ESA is a complex statute. We cover many of these
complexities elsewhere (Goble et al. in press;Scott et al. in
press). Our focus here is on recovery, a topic that has
become a major target for critics of the Act (US House of
Representatives 2005). We propose a reconceptualization
www.frontiersinecology.org
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vation-reliant species.
* Recovery concepts

In practice,thereis no singleconceptof what constitutes
"recovery".For example,the USFWS recoverygoal for
the grizzlybear (Ursus arctos)in the conterminous48
stateswouldresultin the speciesoccupyingless than 5%
of its pre-Columbianrange(USFWS 1993). In contrast,
the recoveryplans for the bald eagle (Haliaeetusleucocephalus)call for a rangethat wouldapproximateits preColumbianstatus(USFWS 1983, 1984, 1986).
The final delistingrulesfor the 13 delistedspeciesalso
indicatehow recoveryhas been definedin practice(Panel
1). Some specieswerethreatenedby clearand remediable
threats.The Aleutian Canadagoose (Brantacanadensis
forexample,waslistedas a resultof the introleucopareia),
ductionof foxes(Vulpesspp)to its nestinggroundson several islandsin the Aleutians;removalof the foxes from
theseislandseliminatedthe threatandallowedthe species
to recover.Continuingconservationmanagementfor the
gooserelieson existinginstrumentssuchas the Migratory
BirdTreatyAct, flywaycouncils,andstatewaterfowlregulations.In the case of speciesfor which there is a high
probabilityof threatsrecurring,it has been necessaryto
fashion new managementagreementsas a precondition
for delisting(Panel 1). Forexample,Robbins'cinquefoil
wasat riskfromtramplingand colrobbinsiana)
(PotentiUa
a
lecting; managementagreementwas draftedthat mandatedfencing and onsite personnelto preventtrampling
and takingof specimens.With these safeguardsin place,
the specieswasdelisted(USFWS2002). Justificationsfor
Panel 1. Criteria for asses-ing whethtera species is
conservation-reliant
*Threats to the species' continued existence are known and
treatable
*The threats are pervasiveand recurrent,eg nest parasites,nonnativepredators
*The threats render the species at risk of extinction, absent
ongoingconservationmanagement
* Managementactions sufficientto counter threats have been
identifiedand can be implemented,eg prescribedfires,restrictions on grazingor publicaccess, predatoror parasitecontrol
* Federal,state, or local governments - often in cooperation
with privateor tribalinterests- are capableof carryingout the
necessary managementactions as long as necessary.("Inperpetuity"is a lightningrod)
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the 22 speciesreclassifiedfromendangeredto threatened
status(WebTable2) aresimilar.
These examplessuggestthat a new, morenuancedview
of recoveryis neededto replacethe simplistic"notrecovered/recovered"
dichotomyand to recognizethe role of
active conservationmanagement.If a species can be
delisted when there is a reasonablecertainty that the
humaninterventionneeded to sustainthe speciesin the
wild will be supplied,then the objective of the ESA
becomesone of fosteringthat intervention.
* The recovery continuum
Recoverygoals are often specifiedin termsof increasing
the abundanceof a speciesabovesome threshold.Rather
than beinga "yes/no"threshold,however,recoveryis better viewed as a continuumof varyinglevels of human
interventionor management(Figure2). Species can be
viewed operationallyas "recovered"at several levels
alongthis continuum.
The most extremeconditionis representedby a species
that occursonly in captivity.In the US andits possessions,
examples include the Guam Micronesian kingfisher
(Halcyon cinnamominacinnamomina),Hawaiian crow
(Corvushawaiiensis),and ten species of plants - Haha
Hau kuahiwi (Hibiscadelphus
giffar(Cyaneapinnatifida),
oha wai (Clerdianusand Hibiscadelphus
hualalaiensis),
montiapeleana),Cooke'sKoki'o(no scientificname available), Lo'ulu(Pritchardia
affinis),Phylostegiawaimeae(no
obovatum(no common
common name), Alsinidendron
Silene
alexandri
common
(no
name),
name),andSileneperlmanri(no common name) (USFWS 2004; T Prattpers
comm;Figure3). Other speciesmay be sustainedin the
wild only throughcontinuedreleases
of captive-bred
individuals,suchas the
California condor (Gymnogypscaliformianus;Figure 4) and Attwater's
greaterprairiechicken (Tympanuchus
Becausesuch popucupidoatt-wateri).
lationsaresustainedonly underartificial conditions,it is inappropriate
to
consider either of these levels as
to do so wouldbe incon"recovered";
sistent with a principalobjective of
the ESA - namely, "to provide a
means wherebythe ecosystemsupon
which endangeredspeciesand threatened species depend may be conserved"[ESAsec 2(b)].
Otherspeciesmaypersistwith recurrent interventionto maintainsuitable
habitat.For example,Kirtland'swarbler (Dendroica
kirtlandii)
requiresprescribedburnsto maintainappropriate
jack-pinehabitatstructure.Similarly,

Dependent
Figure 2. The recoverycontinuum.
ful recruitment of least Bell's vireo (Vireo bellii pusillus)
requiresthe mitigationof brown-headedcowbird(Molothrus
ater)parasitism.Many species, such as the least tern (Sterna
antilarum)or Hawaiian land birds, requireprotection from
human disturbanceand predators(Figure5). Finally,some
speciescan maintainviable populationsunderexisting, nonESA regulatorymechanismswithout furtherdirect intervention (apartfrom restrictionson purposefulkilling) once the
threatsto their existence have been removed.Species such as
the peregrinefalcon (Falcoperegrinus;
Figure6) or graywolf
(Canislupus)fall into this category.
If different points along this continuum are to qualify as
"recovered"given the necessary management or intervention to stabilize a population or habitat, the key issue
becomes whether there is a reasonable certainty that the
human intervention will continue. Consider a fire-depen-

continuing intervention may be Figure 3. Lo'uluIpalm (Pritchardiaaffinis)- no longerexistsin the wild (UFWS
needed to ameliorate threats; success- 2004).
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protection after delisting raise the question:
are there listed species for which no protection is required, beyond existing regulatory
mechanisms? We suspect that the only "walkaway" species are likely to be those few that
are threatened by clear and remediable
threats that are highly unlikely to recur. Most
listed species will require continuous management action in order to maintain their recov^Bf| ered status. They are "conservation-reliant"
rla
species, in other words, species that can mainc
tain a self-sustaining population in the wild
a.
only if ongoing management actions of
1
*5
.proven effectiveness are implemented. A
4)
"self-sustaining"population should be able to
0
m
remain stable or increase over time without
e currently human assistance to reproduction or dispersal
Figure 4. Californiacondors (Gymnogyps califorianus) arn
maintainedin the wild only as a resultof releasesfrom the highlysuccessful in the wild. Although occasional translocacaptivepropagation
efforts(Burnhamet al. in press). Theseare thecagesfrom tions to maintain genetic diversity would not
whichtheyarereleasedat theGrandCanyon.
violate this notion of a self-sustaining population, frequent translocations to overcome
dent, endemic plant that occurs on only a few sites, most of anthropogenic dispersal barriers or to compensate for
which have been acquired as preserves by The Nature losses due to predation, disease, or other mortality factors
Conservancy or incorporated into the National Wildlife would.
Refuge System, so that it is reasonablycertain that the necExamples of management actions that would meet our
will
occur.
Is
this
situation
sufficient
to
criteria
for defining "conservation-reliant"include control
essarymanagement
the
if
as
even
the
of
would
invasive
recovered,
classify
plant
species
species, the recurringuse of prescribedfire to
not be able to maintain viable populations without such maintain suitable habitat, restrictions on grazingor public
management? If not, does this mean that "recovery"is access, predatorcontrol, regularlyscheduled water releases
reservedfor only those species that can survive unaided by from dams, or limited translocations to maintain genetic
human intervention? Or does "recovery" require more diversity. We would not consider species to be conservathan a "reasonable certainty" that the required human tion-reliant if they are dependent upon releases of captiveintervention will be supplied for the foreseeablefuture?
reared individuals (eg California condor or hatcheryrearedsalmon; Myers et al. 2004) or manipulation of large
portions of a species' population rather than manipulation
* New tools and concepts
of its habitat (eg barging of salmon smolts across dams to
Conservation-reliantspecies
overcome migration barriers;Ward et al. 1997; Levin and
Past experience with recovery efforts and the need for Tolimieri 2001; Figure 7). Considering a species to be
species-specific management plans that confer adequate recovered on the basis of populations sustained only
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Figure 5. (a) Maintenanceof positiverates of reproduction
for many species,such as the least tern (Sterna antillarum), is
dependenton elimination of human disturbance, or (b) in the case of many Hawaiian forest birds, predatorcontrol.
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through captive propagation, removal from the wild, or
artificial migration is inconsistent with the objective of
the ESA to conserve ecosystems [ie ESA sec 2(b)].
The conservation-reliant species concept serves at least
two purposes.First,it explicitly acknowledges that the simplistic model of recovery- a species is listed, steps are taken
to resolve the threats, the species is delisted and lives happily ever after - is unrealistic. Most rarespecies are dependent upon ongoing conservation management. Second,
and more important, the conservation-reliant species
concept can assist in recovery by allowing a species whose
population has stabilized at or above its recovery goals to
be delisted, even though the threats to its existence can
only be successfully mitigated rather than eliminated by
ongoing conservation management. Robbins' cinquefoil
is one example of a conservation-reliant species that has
been delisted. The management agreements that the
USFWS has implemented for this species provide a
model of a successful effort. A species that falls short of
recovery goals but which can be sustained with continuing conservation management can be reclassified as
threatened. This gives meaning to a category intended to
be an intermediate point between endangered and
unlisted, but that has often been indistinguishable from
endangered. For these threatened, conservation-reliant
species, statutory restrictions could be replaced with more
flexible regulations as long as the needed management is
being supplied.

Recovery management agreements
Conservation-reliant species depend on continuing conservation management. Some agency or organization
must therefore assume responsibility for those actions. To
facilitate the recovery of conservation-reliant species,
and to provide assurances that the species will be adequately protected following delisting or reclassification,
we propose the creation of a new group of conservation
agreements under section 10 of the ESA [ESA sec
10(a)( 1)(A)]. These "Recovery Management Agreements" (RMAs) would include both a set of biological
standardsand a set of legal requirements that the conservation management plan must satisfy.The species' recovery plan should provide guidance for the development of
an RMA. The biological standards would be determined
by the known and treatable threats the species faces. In
addition, the RMA should be operational well before the
species is downlisted or delisted. This will provide the
track record necessary to ensure that the management
actions are in fact mitigating the threats to the survival of
the species.
The legal requirements for recovery should also be formalized through an RMA. The instrument will consist of
an enforceable contract between the federal wildlife
agency and another entity with the authority and financial resourcesto provide the necessary conservation management for the foreseeable future. Typically, the latter
©
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Figure 6. Peregrinefalcons (Falco peregrinus) have found
homes in cities from San Diego to New York. They have
successfullynested on buildingsand bridgesand feed on feral
pigeons,starlings,andothercity-dwelling
species.
will be a federal land-management agency or a state,
tribal, county, or municipal government; in appropriate
circumstances, it could be a non-governmental organization with the resourcesto fulfill long-term obligations and
a track record of doing so successfully.It is imperative that
all agencies and organizations involved in the required
management participate in draftingthe RMA.
RMAs operate by transferringsome or all management
authority from the federal wildlife agency to the conservation manager.This transfercan promote recovery because
Panel 2. Requirements for Recovery Management
Agreements (RMAs)
RMAswouldnecesTosatisfylegalandbiological
requirements,
include:
sarily
* Biological
goalstiedto the recoveryplan
* Explicitmanagement
actionsthat reflectthe risksfacingthe
species
*Adaptivemanagement
strategiesthatensurethatthe RMAis
evaluated
andrevisedregularly
*A definedduration
*Assurances
of its abilityto implebythe conservation
manager
mentthe agreement
* Incidental-take
authoritymayalso be necessaryfor managementactionsundertaken
beforedelistingof the species
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important consequences for wildlife. For
example, farm consolidation resulting in
hedgerowelimination, the creation of programs such as the Conservation Reserve
Program,or shiftsin timberproductionillustrate how land-use changes create a constantly shifting stage on which recovery
effortsplayout.
For many species, the factors that led to
their at-risk status stem from irreversible
humanalterationsof the environment,such
as destructionof habitat or increasingnumbersof non-nativespecies.Under these conditions, active, continuing management
mustbe partof the recoverystrategy.If there
is a reasonablecertaintythat such manageI at federal ment will be provided,there is little value in
Figure 7. Downstreammigratingsalmon smolts are coUected
to the ColiumbiaRiver continuing to list these species as endandams, loadedonto barges,and transported
hydropower
estuary.
geredor threatened.Regardingthem as conservation-reliantspeciesmaybe a morerealof the broaderrange of authorities available to some local istic alternative.
partners (eg the power of state and local governments to
Ultimately,of course,the determinationof how much
zone land uses). As a species nears its recovery goals, or the risk of extinction must be reduced to constitute
the point at which existing management is likely to be suf- "recovery"
is a societaldecision.Societalvaluesdetermine
ficient to maintain a target abundance and distribution, how much effortor how many resourcesshouldbe alloan RMA would be negotiated. The conservation manager cated to preventingextinctionsand maintainingpopulawould assume responsibility, subject to federal oversight. tions of rareor threatenedspecies.Regardlessof the conThis transition would give the conservation manager servationtargetschosen,the requirements
for continuing
experience and allow the federal agency to develop confi- conservationmanagementmust be includedin the baldence in the manager.
ance sheet. Fully implementingrecovery management
Section 4 of the ESA specifically recognizes that state agreements,andthe resultingrestrictionsin landuses,will
and local governmental actions to conserve species are imposemonetarycosts. It has been estimatedthat some
relevant to the decision to delist a species [ESA sec $32-42 million per year (1997 estimates) would be
4(b)(1)(A)]. There is also precedent for the use of inter- requiredto managecurrentlyoccupied habitatsfor the
governmental agreements to facilitate recovery (eg Safe approximately60% of the listed species threatenedby
Harbor agreements;USFWS 1998, 1999). Our proposal is alien species or the disruptionof fire regimes(Wilcove
an extension of such existing practices and a formalization
of the elements of successful management agreements
(Panels 1 and 2).
* Conclusions
There is a developing consensus that additional tools are
needed if we are to increase the effectiveness of efforts to
protect imperiled species. We have arguedfor the value indeed, the necessity - of casting recovery of such species
in a broader context than the current model. One reason
for doing so is to recognize the fact that both species and
their environments are dynamic. Natural or anthropogenic changes such as droughts, wet years, or the reestablishment of fire as an ecological process can result in
recovery of a species previously considered to be unrecoverable. Alternatively, these forces can erase years of conservation progress, as happened in Puerto Rico when
Hurricane Hugo killed nearly half of the wild population
of Puerto Rican parrots (Amazona vittata; Wide 1991).
Changes in human activities over time can also have
www.frontiersinecology.org
www.frontiersinecology.org

and Chen 1998). Given these ongoing management costs,

our proposalto include such managementin defining
recoverymayseemunrealistic.If we can adjustthe regulatoryrestrictionsimposedby the ESA to achieve progress
in movinglisted speciesinto a relativelysecurestatusby
adoptingthe conceptsof a continuumof recoveryand of
conservation-reliant
species,however,the gainswill more
thanjustifythe costs.
* Acknowledgements
The concepts of conservation-reliant species and
RecoveryManagementAgreementsgrewout of a conference on the ESA in Santa Barbara,CA, in November
2003, and subsequentworkshops.The idea that recovery
is difficultat best and will requirecontinuousintervention by humansis not new; it has been arguedforcefully
by H Doremusand M Rosenzweig.The International
Associationof Fish and WildlifeAgencies proposedthe
concept of State ConservationAgreements,which have
many of the elements we include in RMAs.
© The Ecological Society of America
© The EcologicalSociety of America

JM
al.
JM Scott et al.

Recovery
Recovery of imperiled
imperiled species
species

* References
BurnhamW, Cade TJ, LiebermanA, et al. Hands on restoration.
In: Goble DD, Scott JM, and Davis FW (Eds). The Endangered
Species Act at thirty: renewing the conservation promise.
Covelo, CA: Island Press.In press.
Doremus H. 2000. Delisting endangered species: an aspirational
goal, not a realistic expectation. Environ Law Report 30:
10434-54.
Goble DD, George SM, MazaikaK, et al. 1999. Local and national
protectionof endangeredspecies:an assessment.EnvironSci Pol
2: 43-59.
Goble DD. Evolution of the protection of at-risk species in the
United States. In: Scott JM, Goble DD, and Davis FW (Eds).
The EndangeredSpecies Act at thirty:conserving biodiversity
in human-dominatedlandscapes.Covelo, CA: Island Press.In
press.
Goble DD, Scott, JM, and Davis FW (Eds). The Endangered
Species Act at thirty: renewing the conservation promise.
Covelo, CA: IslandPress.In press.
Levin PS and Tolimieri N. 2001. Differences in the impacts of
dams on the dynamicsof salmon populations.Anim Conserv4:
291-99.
Male B. 1996. Recovery of Australian threatened species - a
national perspective. In: Stephens S and Maxwell S (Eds).
Back from the brink:refining the threatened species recovery
process.Surrey,UK: Beatty & Sons Pty Ltd.
Miller JK, Scott JM, Miller CR, and Waits LP. 2002. The
Endangered Species Act: dollars and sense. BioScience52:
162-68.
MyersRA, Levin SA, LandeR, et al. 2004. Hatcheriesand endangeredsalmon. Science303: 1980.
Scott JM, Goble DD, and Davis FW (Eds). The Endangered
Species Act at thirty:conserving biodiversityin human-dominated landscapes.Covelo, CA: IslandPress.In press.

US House of Representatives Committee on Resources. 2005.
Implementation of the Endangered Species Act of 1973.
Washington,DC. (May 17).
USFWS. 1983. Northern states bald eagle recovery plan. Twin
Cities, MN: US Fish and Wildlife Service.
USFWS. 1984. Southeastern states bald eagle recovery plan.
Atlanta, GA: US Fish and Wildlife Service.
USFWS. 1986. Pacific bald eagle recoveryplan. Portland,OR: US
Fish and Wildlife Service.
USFWS. 1993. Grizzlybear recoveryplan. Missoula,MT:US Fish
and Wildlife Service.
USFWS. 2002. Endangeredand threatened wildlife and plants:
removal of Potentillarobbinsiana(Robbins' cinquefoil) from
federal list of endangered and threatened plants. Federal
Register67: 54968-75.
USFWS. 2004. Recovery report to Congress: fiscal years
2001-2002. Arlington, VA: US Fish and Wildlife Service.
USFWS. 2005. Threatened and endangered species system
View(TESS). http://ecos.fws.gov/tess_public/TESSWebpage.
ed 29 July 2005
Ward DL, Boyce RR, Young FR, and Olney FE. 1997. A review
and assessmentof transportationstudies for juvenile Chinook
salmon in the Snake River.N AmJ FishManage17: 652-62.
Wide RE. 1991. The effectsof HurricaneHugo on birdpopulations
of LuquilloExperimentalForest.Biotropica23: 475-80.
Wilcove DS, Rothstein D, Dubow J, et al. 1998. Quantifying
threats to imperiled species in the United States. BioScience
48: 607-15.
Wilcove DS, McMillan M, and Winston KC. 1993. What exactly
is an endangeredspecies?An analysis of the US endangered
species list 1985-1991. ConservBiol 7: 87-93.
Wilcove DS and Chen LY. 1998. Management costs for endangeredspecies. ConservBiol 12: 1405-07.

TAKE THIS JOURNAL TO YOUR LIBRARIAN, PLEASE
Didyouenjoythisissueof Frontiers?
If yourlibraryhada subscription,
andstudentscouldenjoyit too.
colleagues
Please consider recommendingFrontiers in Ecologyand Environment to your library.
Cliporcopythe formbelow.

Thankyouforyoursupport.

Library Recommendation Form
ToAcquisitionLibrarian,
Serials
From

Dept

Signature

Date

I recommend
the librarysubscribeto: Frontiersin Ecologyandthe Environment
(ISSN 1540-9295)
Torequesta freesampleissueof Frontiers
in Ecology
andtheEnvironment,
call (301) 588-4691oremailSikaDunyoh
at sika@esa.org.OrderFrontiersby contacting ESA Headquartersat (202) 833-8773, online at www.esa.org,or throughyoursubscriptionagent.

© The Ecological
EcologicalSociety
Society of America
America

www.frontiersinecology.org
www.frontiersinecology.org

I

