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ABSTRACT
Animals may be released into the wild for introduction, translocation or rehabilitation
programs. Often, released animals do not survive or reproduce as well as wild conspecifics. Another circumstance whereby animals may be released is the return to the
wild of research subjects, and although these animals may be expected to fare better
than those from introduction, translocation or rehabilitation programs, there is little
information regarding their subsequent survival and reproduction. We examine here
the survivorship and reproductive success of five (one male, four female) yellowfooted antechinus (Antechinus flavipes) released back into the wild after being held in
captivity for approximately one week for physiological experiments. Three of the four
female Antechinus were recaptured after release, and on inspection, all three had ten
pouch young. Survivorship after release of antechinus held in captivity (0.75) was not
different for the population as a whole, which ranged between 0.5 and 1.0. We
therefore present unequivocal evidence that Antechinus released into the wild after
physiological experiments can successfully survive and reproduce. This information is
important for wildlife managers and animal ethics committees when considering the
fate of ex-research animals.
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Many studies have examined the fate of animals released into the wild (see review by
Fischer and Lindenmayer 2000). Such releases are usually carried out to introduce
captive-bred individuals into areas deemed as suitable habitat, to translocate wildcaught individuals into other areas of appropriate habitat, or to release rehabilitated
animals after a period of care. Such releases are controversial (Tribe 2002), with some
authors arguing that potential adverse effects on the long-term survivorship and/or
reproductive success of released individuals mean that it is difficult to justify the
practise ethically, ecologically and economically (Estes 1991, 1998). Others argue
that release of animals into the wild can be a useful conservation tool, and has an
important educational and social function (Klieman 1989; Tribe 2002). Decisions as
to whether or not to release animals into the wild are confounded by conflicting
results of studies monitoring the long-term survival and/or reproduction of released
individuals. Some studies found that the long-term survivorship and/or reproductive
output of released animals did not differ from those of their free-living wild conspecifics (e.g. koalas, Phascolarctos cinereus, Lunney et al. 2004; harbour seals,
Phoca vitulina, Lander et al. 2002; ringtail possums, Pseudocheirus peregrinus,
Augee et al. 1996). Other studies found that released individuals fared significantly
worse than their free-living counterparts (e.g. Golden lion tamarins, Leontopithecus
rosalia, Beck et al. 1991; European otters, Lutra lutra, Sjöasen 1996; little penguins,
Eudyptula minor, Giese et al. 2000; Goldsworthy et al. 2000). However, many studies
did not compare the fate of released animals with those of free-living wild individuals,
making it difficult to interpret survivorship and reproductive data (Lunney et al. 2004;
e.g. blackfooted ferrets Mustela nigripes, Biggins et al. 1999; African penguins
Spheniscus demersus, Underhill et al. 1999). Such disparate results make it difficult
for wildlife managers and animal ethics committees to make sound and consistent
judgments about the release of animals into the wild.
Another circumstance under which animals are released into the wild is the
return of animals used for scientific experiments. Here healthy individuals are wildcaught and maintained in captivity for a period of time to undergo various studies
under controlled conditions (e.g. measurement of standard physiological variables
such as basal metabolic rate, evaporative water loss, ventilatory parameters, torpor use
etc). At the conclusion of these experiments, animals may be returned to the wild at
the point of capture (with alternatives including euthanasia, donation to zoos, wildlife
parks or museums, or maintenance of the animal in captivity until it dies of natural
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causes). However, we are not aware of any studies that examine the survivorship of
individuals released after involvement in such research activities.
We captured seven (one male and six females) yellow-footed antechinus
(Antechinus flavipes) in aluminium box traps at the University of New England’s
Newholme Field Laboratory (30°C 23’S 151°C 38’ E), 10 km north of Armidale,
N.S.W., during July 2007, for physiological experiments. Five individuals (one male,
four females) were captured on two 1-ha grids which formed part of an on-going
ecological study, while two females were from other sites at Newholme which were
not subsequently monitored. The A. flavipes were transported to a laboratory at the
University of New England where they were housed indoors in large plastic crates, at
an ambient temperature of ~20°C under natural photoperiod, for approximately one
week. Animals were fed with tinned cat food and mince meat, with ad libitum water,
and were provided with a wood shaving substrate, and cardboard boxes with shredded
paper for shelter. During this period, their metabolic rate, evaporative water loss and
ventilatory parameters were measured at a thermoneutral Ta of 30°C using noninvasive standard flow-through respirometry and plethysmography (see Withers 2001
and Cooper et al. 2009 for a general description of the methods). At the conclusion of
the study, each individual was released back into the wild at their point of capture.
Five of the antechinus used in this physiological study (one male, four females) had
been captured and individually marked (ear notched) previously during an on-going
ecological study (monthly trapping at two 1-ha grids for three consecutive nights from
August 2006 to July 2007, 150 trap nights per month), and subsequent trapping of the
same area after the physiological experiments (three nights/150 trap nights at the same
grids in each of September and October 2007) enabled us to examine the survivorship
of these individuals, and directly compare this with the individuals trapped but not
held in captivity. However, because survivorship cannot be calculated for the last two
trapping periods of a mark-recapture study (see Krebs 1999), probability of
survivorship could only be calculated up to July 2007.
The male A. flavipes was not captured during subsequent trapping (which
occurred after the conclusion of the breeding season) as expected due to welldocumented dispersal and post-reproductive male die-off in this species (for a review
see Tyndale-Biscoe, 2005). None of the other seven males captured previously during
2007 were captured again during September or October. Of the seven females
captured on the trapping girds in July, three were recaptured, all which were
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individuals held in captivity for physiological experiments. None of the three females
which were trapped but not held in captivity were re-trapped. All three captive-held
females were later found to each have 10 pouch young during the post-release
trapping in late September, indicating that not only did they survive in the wild after
release, but that they also reproduced. Calculation of the probability of monthly
survival using the Jolly-Seber routine in Krebs (1999) indicated that probability of
survival for female A. flavipes at our study site fluctuated between 0.5 and 1.0 (mean
= 0.87) over a 12-month period (August 2007 – July 2008; N individuals = 12), with
the lowest survivorship (0.5) calculated during the post-mating period in July, when
females were rearing young. July 2008 probability of survivorship for the female
animals held in captivity (N individuals = 4) and subsequently released and monitored
was 0.75, falling within the range recorded for the population during the previous
year. In the very least, being held in captivity did not diminish the probability of
antechinus surviving to breed in the wild once released, and it is possible that access
to ad libitum food, protection from predators, and provision of shelter and a stable
microclimate in captivity may have even increased their fitness relative to those not
removed from the wild. Captivity has been shown to increased the survivorship of
other mammal species; Molony et al. (2006) demonstrated that translocation of
hedgehogs (Erinaceus europaeus) increased their probability of survivorship, and this
was believed to be related to a build up of fat reserves and reduced stress from contact
with humans in the captive individuals.
It is our experience that ethics committees, environmental licensing agencies
and other researchers cite evidence of the poor survivorship of many animals
undergoing introduction/translocation/rehabilitation release as reasons not to rerelease research subjects at the conclusion of experiments. However, the
circumstances of the capture and release of ex-research animals differ substantially
from other types of release programs. Experimental animals are usually healthy adult
individuals when taken from the wild, and are released directly at their point of
capture after a period of time in captivity under optimal conditions of diet and
housing. This differs dramatically from captive-bred individuals introduced to new
habitats in introduction programs, wild-caught individuals translocated to new areas,
or rehabilitated injured, ill or orphaned animals re-released into the wild at either their
original or a new location. Familiarity with the release environment has been shown
to have a substantial effect on release success (e.g. Augee et al. 1996) with release
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programs more successful if animals are returned to their original location (Fischer
and Lindenmayer 2000; Lunney et al. 2004). Survival of wild-born individuals is
higher than for those bred in captivity (Fischer and Lindenmayer 2000; Jule et al.
2008) and experience with survival skills such as predator avoidance or foraging
improves survivorship (Biggins et al. 1999; Stoinski et al. 2003; Shier and Owings
2006). For rehabilitated animals, the extent of the original trauma, body mass and
condition may affect release success (Goldsworthy et al. 2000). Therefore, it may be
expected that the post-release survival of animals held temporarily in captivity for
scientific

purposes

will

be

greater

than

predicted

for

introduction/translocation/rehabilitation programs. It is possible that the nature of the
experimental procedures carried out during captivity may influence post-release
survival. The experiments conducted during this study were non-invasive, but
presumably the animals did undergo some degree of stress associated with contact
with humans and handling, an unfamiliar environment and novel food. However,
there is no evidence that this presumed stress had any negative impact on the postrelease survival and reproduction of A. flavipes.
We appreciate that our recapture data is based on a small sample size, and
therefore the data must be interpreted with caution. Generally only the minimal
number of individuals required for statistical significance of physiological data
(usually N = 6-8) are captured from the wild for ethical, conservation and economic
reasons, and therefore large sample sizes required to statistically test differences in
survivorship as seen in studies of released/translocated/rehabilitated animals are
unlikely. The resources to monitor the fate of released research animals are also
seldom available, as time and funding are tied to the actual experimental outcomes,
and animals for physiological studies are usually deliberately sourced from areas other
than those where monitoring or ongoing ecological studies occur, to avoid disrupting
the results of these other research programs. This limits the opportunity to undertake
research into the fate of released research animals. In this respect our study is unique,
and although the dataset is limited, the survival and reproductive success of three
released A. flavipes provides unequivocal evidence that individuals held in captivity
for physiological experiments can be successfully released back into the wild. Further
studies into the success of release of research animals into the wild are highly
desirable.
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