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Abstract

It would be much easier to assess the effectiveness of different reintroduction
methods, and so improve the success of reintroductions, if there was greater
standardization in documentation of the methods and outcomes. We suggest
a series of standards for documenting and monitoring the methods and out-
comes associated with reintroduction projects for birds. Key suggestions are:
documenting the planned release before it occurs, specifying the information
required on each release, postrelease monitoring occurring at standard inter-
vals of 1 and 5 years (and 10 for long-lived species), carrying out a population
estimate unless impractical, distinguishing restocked and existing individuals
when supplementing populations, and documenting the results. We suggest
these principles would apply, largely unchanged, to other vertebrate classes.
Similar methods could be adopted for invertebrates and plants with appropri-
ate modification. We suggest that organizations publically state whether they
will adopt these approaches when undertaking reintroductions. Similar stan-
dardization would be beneficial for a wide range of topics in environmental
monitoring, ecological studies, and practical conservation.

Introduction

Based on the success of evidence-based medicine, there
has been recent promotion of evidence-based conserva-
tion (Sutherland et al. 2004). Medicine has a major ad-
vantage over conservation that the experimental subject
is an individual human, so there can be numerous indi-

viduals involved in the trial and often the fates are rea-
sonably straightforward (e.g., the individual dies or sur-
vives; the individual reports improvement or does not).
By contrast, the individual data of conservation are often
the fate of a population or a reserve. There is thus a partic-
ular need to bring together the information from different
programs, but this is difficult if the reporting methods are
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inconsistent. Similarly, the process of systematic reviews
(Pullin & Stewart 2006) will be greatly aided by increased
standardization in reporting.

Reintroductions have been frequently used by conser-
vationists with some impressive successes. For example,
Seychelles magpie-robin Copsychus sechellarum was origi-
nally present on at least eight islands in the Seychelles,
but had become reduced to just 12–15 birds on one is-
land by 1965. Reintroductions, combined with a num-
ber of other techniques, had restored the population to at
least 178 birds on four islands by 2009 (BirdLife Interna-
tional 2010). A number of high-profile New Zealand bird
species, including Chatham Island black robin Petroica
traversi, kakapo Strigopus habroptilus and North and South
Island saddlebacks Philesturnus carunculatus, have been
rescued from the brink of extinction through translo-
cation and reintroduction to islands where mammalian
predators such as rats and feral cats were absent or had
been eradicated (Butler and Merton 1992; Lovegrove
1996; Clout & Merton 1998; Hooson & Jamieson 2003).
Other examples of threatened birds showing remarkable
recoveries through intensive management coupled with
reintroductions are the Mauritius kestrel Falco punctatus
(Jones et al. 1995), and peregrine falcon Falco peregrinus
(Cade & Burnham 2003). Overall, a third of species for
which conservation efforts were judged likely to have
averted extinction during 1994–2004 had used reintro-
ductions as part of the conservation program (Butchart
et al. 2006). The ever increasing numbers of threatened
bird species and the current debate on the merits of
“assisted colonization” to mitigate the perceived impacts
of global climate change (Hoegh-Guldberg et al. 2008;
Seddon et al. 2009) suggest that translocation efforts will
increase in the foreseeable future.

However, reintroduction success has been variable
(Wolf et al. 1998; Fischer & Lindenmayer 2000; Soorae
2008) so there is a need to assess the factors that influ-
ence outcome (Sarrazin & Barbault 1996; Seddon 1999)
at the level of reintroduction practice as a whole rather
than just for well-documented single species programs,
such as those cited above. This is a particularly relevant
goal given the ethical implications of reintroduction fail-
ures and the limited conservation budget.

While reintroduction has proven useful and even key
to the conservation of some species (cited above), only a
few early projects have resulted in self-sustaining popula-
tions. In an attempt to improve success, the International
Union for the Conservation of Nature (IUCN) Guidelines

for Re-introductions were published in 1998 providing spe-
cific policy guidelines for each phase of a reintroduc-
tion project (IUCN 1998). These guidelines are now well-
accepted and have proven influential in highlighting the
range of issues practitioners must consider throughout a

project in assisting regulatory bodies to assess project fea-
sibility. A recent review of re-establishment projects in
the African-Eurasian Waterbird Agreement area found
that the more closely a project followed the guidelines
the more likely that project was to be successful (Lee &
Hughes 2007).

Included in the IUCN’s guidelines for reintroductions
is a request for postrelease monitoring and acknowledge-
ment that this is a vital component of the reintroduction
process. The IUCN guidelines were supported by numer-
ous calls in the literature for improved outcome monitor-
ing of reintroductions (Seddon et al. 2007), and although
the implementation of some form of postrelease assess-
ment is now the norm, there is no general agreement on
what constitutes appropriate monitoring and no accessi-
ble (and achievable) set of monitoring guidelines avail-
able to practitioners. We suggest a set of minimum stan-
dards for monitoring and documenting reintroductions.
These are not onerous. The objective is to ensure that,
as a community, we collect a more complete and useful
set of data on reintroductions to enable assessment of the
timing and causes of both successes and failures, and that
this information is easily accessible for future reference in
other comparable reintroduction programs.

We recommend these standards specifically for bird
reintroductions as we represent a range of ornithological
organizations but we suggest that these principles would
apply, largely unchanged, to other vertebrate classes.
Similar methods could be adopted for invertebrates and
plants with appropriate modification ideally initiated by a
similar collaboration of individuals and organizations in-
volved in reintroductions as in this article.

Of course, no one can enforce global standards. Our
aspiration is that individuals, regulatory bodies and orga-
nizations will recognize their value and decide to adopt
them. If so, these will become the accepted minimum
standards and will cover the majority of reintroduction
projects. Furthermore, the acceptance of these standards
as important will provide a straightforward means to
determine whether or not practitioners are following
through on agreed plans. Adherence to such standards
will be important to many individuals, organizations and
regulatory bodies as an easy and visible means of quality
control. Of course, stating that these standards will be ad-
hered to results in a commitment to do so. It is perfectly
acceptable to apply these standards to some reintroduc-
tions but for others to state beforehand that they will not
be applied (e.g., where the release is in a location where
monitoring is impossible).

Following Armstrong & Seddon (2008) we define
“translocation” as any movement of living organisms
from one area to another, and recognize three types
of translocation: introduction, the movement of an
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organism to a location outside its historically known
native range (including assisted colonization) (Hoegh-
Guldberg et al. 2008); reintroduction, intentional move-
ment of an organism into a part of its native range from
which it has disappeared or become extirpated in historic
times; and restocking, movement of individuals to build-
up an existing population. There is increasing interest in
the suggestion of assisted colonization—moving species
in response to climate change, although this is controver-
sial (Sutherland et al. 2010).

The standards

We stress that these are minimum standards and we en-
courage the majority of reintroductions to exceed these
standards. In these principles we have aimed for the rou-
tine documentation of the success of reintroductions. In
many cases it is appropriate to carry out more detailed
analysis, for example, to answer specific questions (Ewen
& Armstrong 2007; Armstrong & Seddon 2008). Sur-
veying more frequently (e.g., annually) or more inten-
sively (e.g., estimating demographic rates) has provided
numerous insights into factors affecting the success of
reintroductions, for example, for European griffon vul-
tures Gyps fulvus (Sarrazin & Legendre 2000) or New
Zealand hihi Notiomystis cincta (Armstrong et al. 2007).
Our objective is to encourage studies to achieve at least
the minimum standards presented here, and ideally ex-
ceed them: we do not wish to suggest that more inten-
sive studies should reduce their effort. We suggest nine
main principles. The exact actions are given as a list in
Table 1.

Document planned reintroduction attempts
prior to release

We are aware that many reintroductions are not doc-
umented at all and thus do not contribute to any at-
tempts at synthesis or learning. This may be especially
likely for those that are unsuccessful and might thus in-
flate apparent success rates. Our suggestion is that pro-
posed reintroductions are documented prior to release,
with an update when the release actually occurs or if it
is cancelled. This documentation can be any time before
release. This can be on an organization’s website or sub-
mission to its annual report. We suggest that creating a
centralized website with this function would benefit the
reintroduction community as a central store of the rein-
troductions that have been carried out. The Reintro-
duction Specialist Group Oceania website provides this
function for Oceania (www.massey.ac.nz/∼darmstro/nz
projects.htm).

Specify objectives of the release and
subsequent monitoring

We recommend specifying the objectives of the release,
and establishing clear, quantitative, measurable, taxon-
specific principles for assessing project success at de-
fined stages. Where possible, consideration should be
given to carrying out and designing reintroductions to
test hypotheses about required management to improve
chances of success should be done. This can mean testing
release methods, prolonged management, habitat man-
agement or postrelease management (as in Armstrong
et al. 2007). There are many aspects of release methods
that could benefit from experiments to examine their ef-
fectiveness. Specifics of monitoring program design will
then follow directly from the specification of success cri-
teria and manner of anticipated learning. Of course this
process should be flexible to improved methodologies by
justifying the change to a superior technique.

Document plans for publishing results based on
follow-up monitoring before reintroduction

We recommend stating the publication plan from the
start. Our suggested norm is to publish the results ideally
in a peer-reviewed journal but otherwise on a website af-
ter 5 years. In some cases, such as for long-lived species,
5 years, this will not be long enough to assess the persis-
tence of the re-established population, so further reports
are recommended (see Principle 5). This should be stated
in the initial proposal. If the population does not estab-
lish, these results should be submitted within a year of
that observation.

Justification should be provided from the outset if the
standard population estimation approach (as described
below in Principle 6) is not going to be carried out. If
an index of abundance or of presence or absence is mea-
sured, then this decision has to be justified at the start.
It is unacceptable to state that population estimation will
be done, but then change to an index or presence sur-
vey; in this case the monitoring standards have not been
followed.

Document the release method in a standardized
way

We suggest minimal standardized principles to describe
the release method (see Table 1) so that informa-
tion will be comparable across reintroduction projects.
For example, analysis of Lincoln Park (USA) Zoo’s
Avian Reintroduction and Translocation Database data
(www.lpzoo.org/artd) shows that acclimatization oc-
curred prior to release for 42% of reintroductions and
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Table 1 List of actions. Agreeing to comply with the protocol requires completing all except 4c–e and 6. Additions can be stated, for example, “The

monitoring protocol was followed including 4c and 6a.” Adopting the protocol requires stating the monitoring method used beforehand and then carrying

it out after the standard periods.

1 Document the release prior to it taking place. This would require the following information:

a) Species.

b) Location.

c) Proposed year of release.

d) Planned monitoring.

e) Planned documentation.

f) Organization involved.

g) Overseeing body/permitting agency.

And after release

h) State within 6 months of release date whether release occurred.

After 5 years, or earlier if all disappear, give the reference to the publication documenting the reintroduction and the results of monitoring.

2 Consider the monitoring objectives. Consider carrying out the reintroduction as an experiment or part of an experiment to compare different

introduction methods.

3 State publishing plan on website or report.

4 When publishing the minimal required information includes:

Number released (including age and sex where can be determined).

Date released.

Whether releases are of captive or of wild-caught source. If captive, then details of origin and time in captivity. If wild, then location of source

and history of source (e.g., remnant or reintroduced population itself).

Location released. Distance moved and mode of transport. Whether any individuals died during capture, holding, movement—if so how many

and why (postmortem reports, observations).Whether pre-release training took place, and if so, what it entailed.

Whether there was any veterinary screening. What type and what were the results? Whether any veterinary treatments or vaccinations were

given. Whether genetic screening took place and if so what this entailed. Whether there was any process of acclimatization, including whether it

was a hard, soft, or mixed release.

Whether there was supplementary feeding and, if so, what was fed, how much and how frequently.

Whether there was any provision of artificial nest sites.

Whether there was any predator or competitor control and, if so, what species and how were they controlled.

Whether there was any post release monitoring for disease.

Whether individuals were marked and, if so, how many and with what sort of mark.

5 Postrelease monitoring is essential. Our criteria are to carry out a population estimate after:

One year.

Five years.

Optionally, but recommended for long-lived species or lengthy reintroduction programs, 10 years.

Optionally, but recommended for very long-lived species or programs, 15 years. Optionally, but recommended for very long-lived species or

programs, 20 years.

6 Ideally document numbers of individuals, where possible classified according to age and sex. In some cases, documenting numbers will be

unrealistic and the following may be acceptable alternatives. If these alternatives are to be used then this should be stated from the start:

Estimate birth and death rates (including the age-specificity of both, if possible), and use this to calculate expected population growth rate.

Document breeding by finding nests.

Document breeding by searching for juveniles.

Document breeding by color ringing all released birds and recording whether the current birds have rings.

Or record presence/absence, change in relative abundance or other indices of abundance, e.g., foraging signs, singing males, lek sites etc.

Where possible also document any of the following:

Breeding success

Survival rate

Dispersal rate

Any causes of death

Any causes of breeding failure

7 Distinguish age-classes and sex, if possible, in monitoring.

8 Where translocation supplements an existing population, distinguish the fate of restocked and existing individuals.

9 Document the results after the 5th year (and 10, 15, and 20th year if monitoring is extended) ideally in a journal but otherwise in a report. Add the

reference or copy of the report to the website or report used for (1).
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that it did not occur for 20%. In most of the remaining
38% of releases, data about acclimatization could not be
located; it is likely that in most undocumented cases of
acclimatization did not occur, but without these data be-
ing explicitly stated, this assumption is purely conjecture.
Stating what has not been done is thus as essential as stat-
ing what has been done.

Monitor the reintroduced population at
standardized time intervals

Current monitoring of reintroduction varies widely.
Some of this can be for practical reasons, such as when
reintroduction is to an island that is difficult to visit and
can only be visited sporadically. However, this variation
makes comparisons difficult. Furthermore, there can be
a tendency either not to monitor at all or to monitor
regularly but not document the results. We thus suggest
a consistent minimum set of dates and measures. The
minimum acceptable standard consists of a population
estimate 1 year after the first reintroduction and again
5 years after. Where it is possible to age and sex individ-
uals, then this should be done. For longer-lived species
(i.e., average age of reproduction exceeding 5 years) or
for lengthy reintroduction programs, we suggest a fur-
ther survey at 10 years and for exceptionally long-lived
species or long programs, sometimes another at 15 or
even 20 years. Of course, continued monitoring is helpful
for a range of introductions, for example, as a means of
revealing demographic or genetic issues.

Monitor the reintroduced population preferably
through estimating population size

Estimation of the trajectory of the population is preferable
to simple assessment of presence/absence. We recom-
mend estimating population size using an approach that
deals with detection probability (e.g., mark-recapture,
distance sampling, or multiple observer methods) or, in
cases where detection probability approaches 1, through
a direct count. Marking/banding individuals prior to re-
lease will greatly facilitate this objective. However, there
are cases when providing a population estimate would
not be practical; for example, if the species has sufficiently
low detectability that standardized monitoring to produce
meaningful population estimates is resource intensive. In
such cases, other monitoring approaches, such as occu-
pancy, are acceptable if this is stated at the start. As stated
in Principle 3, these monitoring standards have not been
achieved if the pre-release conditions state they will pro-
vide a population estimate but the actual monitoring is
just presence/absence. As stated in Principle 3, there may
be some circumstances where it is unrealistic to provide

a population estimate, but this has to be stated from the
start.

Distinguish age-classes and sex

The numbers of individuals in each age and sex should
be given when possible, or at the very least, reporting
the ratio of juveniles or unbanded birds to adults or
banded birds (assuming released individuals are marked
prior to release (see Principle 6). This information is use-
ful for any population analysis and for assessing growth
and viability of the population; as done for the Mauritius
kestrel (Nicoll et al. 2004), and Laysan teal (Reynolds et al.

2008).

Distinguish the fate of restocked and existing
individuals

Some translocations are intended to restock the popula-
tion (i.e., add to existing populations) in contrast to strict
reintroductions that are to unoccupied sites. Sometimes a
previous reintroduction is subsequently restocked. There
can be good reasons for restocking but it can both hide
the changes that are occurring in the natural population
and confuse the assessment of the success of the translo-
cation. In many cases, the restocking is accompanied by
changes in site management so it is difficult to determine
the fate of the restocked individuals. It is thus important
to distinguish the fates of the existing from restocked in-
dividuals when possible.

Make available the results, ideally through
publishing, and link reference(s) to initial listing
of plan

Document the full methods and results, and present them
in a widely available form and ideally in a peer-reviewed
journal, but otherwise in a publically available report or
website. The documentation should be listed alongside
the details of the planned release described in Principle 1.
Thus ideally that location should give both the planned
release and the subsequent results. Details should also
be sent to the Avian Reintroduction and Translocation
Database (www.lpzoo.org/artd).

Discussion

These standards should be reasonably straightforward for
organizations to adhere to and so we hope they will
be widely adopted. We also encourage funding sources,
grant-making bodies, and governmental organizations re-
sponsible for approving reintroductions to consider re-
questing the adoption of these standards by any avian
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reintroduction projects supported or approved. The great-
est challenge among our recommendations is monitor-
ing after 1 and 5 years. The other important commit-
ment is to document publicly the planned reintroduction
before it commences. While these recommendations are
designed for reintroductions of birds, we suggest that
they could easily be applied to other vertebrate classes
and would welcome adoption of a similar or identi-
cal set of principles by communities representing other
taxa. The standards would probably require some mod-
ification for the monitoring of invertebrate or plant
reintroductions. This is especially important as the mon-
itoring of reintroductions of invertebrates, reptiles, am-
phibians and fish is far less complete than that for
birds (mammals are the best documented) (Bajomi et al.
2010).

Standardizing methods and making the information
freely available will greatly facilitate the improvement
of conservation practice through enabling others in the
conservation community to learn from the experience
of each contributing individual and organization and
improve the ability to decide when reintroductions
are appropriate (Kleinman et al. 1994). The Oceania
Reintroduction Specialist Group website (www.massey.
ac.nz/∼darmstro/nz projects.htm) provides a useful
working example in that it provides detail, and perhaps
more importantly personnel contacts, for reintroduction
projects in the Oceania region. This facilitates rapid
assessment of techniques, successes and failures for
particular species. Our proposal expands this model and,
importantly, takes it into an international context for the
wider benefit of reintroduction biology.

Ecology and conservation could benefit from stan-
dardizing documentation of conservation and manage-
ment efforts in a range of program areas where there
is variation in techniques. For example, we suggest that
this approach would also be beneficial for the treatment
(eradication or control) of invasive species, social inter-
ventions, manipulation of water quality, monitoring pop-
ulations, or assessing whether a species is extinct. There
is currently a somewhat arbitrary selection of measures
such as: sample area, sample depth, quadrat size, observa-
tion period, sward stick area, and weight. Such standard
methods would, of course, change as new methods and
research becomes available. This would not, of course,
preclude deviating from this methodology for good
reasons.

Armstrong and Seddon (2008) described 10 key ques-
tions at the population, metapopulation, and ecosystem
level to encourage a more integrated approach to the
science of reintroduction biology. At the basis of all of
these questions is a need to know what happens to ev-
ery reintroduction attempt. This is the most productive

route to improving reintroduction biology and practice
and we hope that our guidelines will facilitate this ad-
vancement.
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