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There is no question that good data yield better conserva-
tion recommendations and actions, but it is becoming in-
creasingly difficult to collect good data as ethical scrutiny
of research involving wildlife intensifies. Recently, Dalton
(2005) reviewed the current debate on how best to con-
serve the endangered Steller sea lion (Eumetopias juba-
tus) and, in particular, how wildlife researchers are facing
escalating criticism and lawsuits over their use of “inva-
sive” procedures to collect ecological data required for
population management. Dalton’s article is not unique
in the world of conservation politics insomuch as there
are many well-documented instances of conservation re-
search being questioned and, indeed, even halted due to
local politics and animal welfare concerns (Jabour Green
& Bradshaw 2004). Thus, for effective and ethically sound
conservation research, conservation scientists need to be
more proactive in investigating the potential effects of
their chosen methods and communicating the results to
conservation practitioners and management authorities
(Wilson & McMahon 2006).

Most would agree that it is healthy and morally respon-
sible to question the assumptions on which the ethical
principles of conservation biology are founded (Barry
& Oelschlaeger 1996), and the legal power of animal
ethics committees in public and private institutions has
increased over the last few decades to reflect the pub-
lic’s rising interest in and concern about conservation
issues (Jabour Green & Bradshaw 2004; Dawkins 2006).
What seems to be missing in many cases of the prior-
ity debate between animal ethics and conservation is the
administrative, legal, and ethical frameworks necessary
to prioritize research techniques relative to the severity
of the conservation crisis at hand. Indeed, it would be
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prudent to view biodiversity conservation as a decision
process operating along a continuum, including both pre-
dicted research benefits and risks. Otherwise, in cases
when research done to improve the conservation status
of endangered or declining animal populations is halted
on emotional grounds, the use of reason to provide ef-
fective conservation outcomes is seriously handicapped
(Jabour Green & Bradshaw 2004).

Doing effective and meaningful research is imposed
on conservation biologists by the global biodiversity cri-
sis, so the hard reality is that sometimes “invasive” tech-
niques are necessary to provide high-quality demographic
data that will ideally lead to improved survival prospects
for the species being studied (McMahon et al. 2006a).
The precipitous decreases and potential extinction of the
Wandering Albatross (Diomedea exulans) could not have
been discovered and prevented if ethical restrictions pre-
venting the marking of individuals had been imposed be-
fore it was learned that long-lining was seriously reduc-
ing adult survival (Weimerskirch & Jouventin 1987). It is
also plausible that the world would be without species
such as the enigmatic Kakapo (Strigops habroptilus) and
Whooping Crane (Grus americana) had it not been for
some potentially contentious scientific approaches, such
as marking all individuals in the remaining population
(Nedelman et al. 1987) and reducing supplementary feed-
ing to manipulate offspring sex ratios (Sutherland 2002),
to provide data essential for long-term conservation man-
agement.

Neverthelesss, good demographic data necessary for
conservation management and planning are often not
easy to collect. Central to understanding the population
dynamics of animals is the need to mark individuals so
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Figure 1. A 23-year-old female southern elephant seal
that was branded as a pup alongside her own pup
(photo by Mark A. Hindell).

that they can be subsequently identified. Durable, long-
term marks are the most fundamental component of this
necessity because they provide estimates of age structure,
survival, longevity, dispersal, fecundity and abundance in
wild, and domesticated animal populations. The choice of
marking method depends on many different factors, not
least of which is the desire to minimize the mark’s impact
on the animal’s behavior and performance. For example,
branding of southern elephant seals (Mirounga leonina)
has no long-term effects on survival (McMahon 2006b):
individuals branded as pups grow to maturity and return
annually to breed (Fig. 1).

A range of painted marks, external tags, and, more re-
cently, implanted passive integrated transponder (PIT)
tags are used for conservation research purposes. Unfor-
tunately many of these marks require the individual to be
captured repeatedly over its lifetime for identification and
reapplication of tags. In addition, some external marks
(e.g., penguin flipper bands) affect survival adversely;
hence, their use has been curtailed (Gauthier-Clerc et al.
2004). The application of permanent marks such as
brands that can be identified from afar usually raises some
ethical and emotional concerns (Jabour Green & Brad-
shaw 2004). On the one hand, a permanent mark removes
the need to reapply temporary tags, thus resulting in a re-
duction in the cumulative disturbance experienced by
the marked individual over time. The countervailing ar-
gument is that permanent marks such as brands require
some initial damage to the animal’s tissues and are there-
fore sometimes considered ethically unjustified as was the
case in a long-term demographic study of elephant seals
that we discuss below (Jabour Green & Bradshaw 2004).

Despite the recent emotive calls to ban branding as a
conservation tool, recent work suggests that branding has
no discernable long-term impact on seal survival or con-
dition (van den Hoff et al. 2004; McMahon et al. 2006b).
Moreover, a particular long-term branding program for

southern elephant seals reveals some important discov-
eries that help explain the processes involved in recent
population declines: (1) juvenile survival is the key demo-
graphic parameter driving variation in population growth
(McMahon et al. 2005), (2) climatic conditions encoun-
tered by näıve pups affect survival (McMahon & Burton
2005), (3) mothers produce pups for the duration of their
lives (Hindell & Little 1988), and (4) a mother’s age and
breeding experience are important determinants of pup
survival (McMahon & Bradshaw 2004).

Nevertheless, and despite these valuable life-history in-
sights, the branding of southern elephant seals on Mac-
quarie Island became so emotively charged and contro-
versial, receiving both national and international media
coverage and condemnation (Animal Welfare Institute
2000; McGilvray 2000; Widolf 2002; ABC 2004), that
the program was suspended indefinitely (Jabour Green &
Bradshaw 2004). Similar political intervention catalyzed
by adverse media coverage (New Zealand Herald Online
2000) occurred in New Zealand with conservation re-
search that involved permanent marking methods in a
long-term study of the demographic status of the endan-
gered Hookers sea lion (Phocarctos hookeri). Most re-
cently, in the United States, research methods are being
criticized and there are calls for the conservation pro-
gram of a threatened species to be suspended pending
an independent review, with the possible prosecution of
individual scientists pending (Dalton 2005; Young 2005).
Such interference on the basis of animal welfare issues
is difficult to justify considering that in the United States
approximately 36,480,000 of the 96,000,000 beef cattle
(38%) in that country are either hot- or cryo-branded each
year (U.S. Department of Agriculture 1993).

The inability of conservation science to justify real and
perceived intrusion into the collection of essential in-
formation must be overcome to prevent conservation
science from becoming “functionally sterile” (Barry &
Oelschlaeger 1996). Perhaps one method to circumvent
such outcomes is to design more preliminary studies to
ascertain the effectiveness and long-term implications of
the proposed methodology prior to implementation of a
full-scale marking program. After demonstrating the effec-
tiveness (e.g., van den Hoff et al. 2004) and lack of nega-
tive impacts (e.g., McMahon et al. 2006b) of a particular
method, the procedure is much more likely to gain sup-
port from regulating authorities and the public in general
(Wilson & McMahon 2006). The choice of an appropri-
ate marking technique that imposes little overt harm to
the species of interest is an essential element of conser-
vation science. The alternative means management deci-
sions would be based on inferior information (in terms of
larger errors associated with parameter estimates).

Nevertheless, discovering that a research technique has
no measurable effect should not be seen as a carte blanche
to use a technique indiscriminately. For example, some
conservation projects targeting endangered marine turtle
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populations place particular importance on tagging indi-
viduals even though tagging often fails to provide any reli-
able biological data on which recovery plans can be based
(Mrosovsky 1983). These sorts of nonfunctional animal
manipulations, providing no guaranteed or obvious con-
servation outcome other than satisfying the apparently
inherent belief that doing something is better than doing
nothing at all, highlight the importance of identifying the
information most likely to provide useful conservation
outcomes (e.g., vital rates) (McMahon et al. 2005 and ref-
erences therein).

Scientists have a responsibility to convince conserva-
tion authorities to invoke reason when making decisions
about the value of a research technique by being proactive
in our assessments of the possible effects of a particular
methodology and by highlighting the urgency for prompt
conservation action based on sound biological informa-
tion. Scientists may also wish to challenge the prevailing
philosophy espoused by many conservation and research
authorities (e.g., government agencies and animal ethics
committees) that the scientist’s onus of demonstrating
the absence of negative effects takes priority over the
authority’s responsibility to reveal any deleterious conse-
quences of the proposed work. When human interven-
tion is required to safeguard species of high conservation
concern, this guilty-until-proven-innocent stance should
yield to the more important aim of minimizing the prob-
ability of extinction. The conservation clock is running
out, and in some cases attempts to appease all the ethi-
cal sensitivities that surround the study of wild animals
threatened with extinction may have to be forgone. The
challenge then is to bring the biological, ethical, and le-
gal components of biodiversity conservation into some
form of jurisdictional harmony prior to the initiation of
research projects attempting to address species decline.
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