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We thank Bowkett (2014) and Fa et al. (2014) for their
measured reflections on our new comparative study showing
that mammals and birds kept in zoos are actually less threat-
ened than even close relatives not held in zoos (Martin et al.,
2014). We quickly re-emphasize that the focus of our study
is on ex situ conservation attention between close relatives,
rather than the broader taxonomic bias mentioned by Fa
et al. This unique approach gives our results much of their
novelty and robustness. We agree with the main theme of
the commentaries, that ex situ conservation is both neces-
sary and necessarily complex. We also offer some further
comments.

Both Bowkett and Fa et al. highlight that zoos and zoo
networks are increasingly important players in global con-
servation efforts, especially as the predicted biodiversity
crisis worsens (c.f. Conde et al., 2011, 2013, Pritchard et al.,
2011), and that there are many ways to measure this contri-
bution. These are important facts. It is also true that ex situ
programmes can only aspire to support a small fraction of
global biodiversity (Rahbek, 1993). That said, the increas-
ingly clear pattern indicating that threatened species and
species endemic to high-risk ecosystems are under-
represented within this protected small fraction (Conde
et al., 2011, 2013; Fa, Funk & O’Connell, 2011; Martin
et al., 2014) should have a strong bearing on the future
conservation potential of zoos.

As Bowkett (2014) mentions, there are practical reasons
why the assemblage of species kept in zoos today takes the
form it does (see also Frynta et al. 2013). There is room for
more interesting work here – for example testing for the
historical influence of colonialism on modern ex situ species
assemblages. However, the predicted 21st century biodiver-
sity crisis is likely to require a response of corresponding
scale and urgency, and this may involve a shift in the prin-
cipal roles zoos play (Bowkett, 2009) towards increased ex
situ breeding of threatened species. To be clear, while in situ
conservation is generally considered preferable to ex situ
conservation (Balmford, Leader-Williams & Green, 1996;
Snyder et al., 1996), predictions of extreme population
declines and extinction rates (e.g. Thomas et al., 2004;

Butchart et al., 2010) may put us in a situation where an ever
greater number of species either persist in ex situ breeding
programmes, or not at all. It also seems reasonable to
extrapolate that species considered threatened today are also
those most likely to face the greatest immediate risk of
extirpation in the future. Bowkett (2014) reminds us that
threat status can swiftly change, and that many species not
currently considered threatened could rapidly become
urgent conservation priorities. This is true; we note that
species endemic to high-risk ecosystems – that is those
perhaps among the most likely to be prone to fast changes in
conservation status – are also under-represented in zoos
compared with their wider-ranging close relatives (Martin
et al., 2014). If we have as a goal ‘zero extinctions’ (AZE,
2014) under dire predictions for biodiversity threat, pru-
dence would dictate establishing ex situ safety nets for more
species that are currently threatened or are likely to become
threatened, and sooner, rather than later.

Of course, simply arguing this will not make it so, and as
Bowkett (2014) points out, there are major obstacles
restricting the establishment of new captive breeding pro-
grammes. Many species are simply not suited to ex situ
conservation, or at least not suited for breeding pro-
grammes outside their natural range (Snyder et al., 1996;
Bowkett, 2014). Constraints of a financial, ethical, spatial
and logistical nature are all important, as are the ‘chimeric’
roles of zoos and the draw towards ‘charismatics’ (Fa et al.,
2014). Also of critical importance, as Bowkett (2014) dis-
cusses, are the wildlife export, veterinary and other socio-
political regulations that severely restrict the movement of
animals between countries, which can make the establish-
ment of new captive populations very difficult. Even after
setting all these aside, we must still deal with maintaining
biologically sustainable population sizes and eventual
re-introduction once a species is actually in an ex situ con-
servation programme (Snyder et al., 1996).

So, the challenges involved in protecting more threatened
species with an ex situ breeding programme are daunting,
and the failures of previous conservation planning efforts
outlined in Bowkett (2014) underline the great difficulties

bs_bs_banner

Animal Conservation. Print ISSN 1367-9430

104 Animal Conservation 17 (2014) 104–105 © 2014 The Zoological Society of London



involved. Several possibilities for meeting these challenges
have been discussed, such as developing closer integration of
ex situ and in situ conservation networks and modification
of current cross-border policies to ease movements of
threatened species (Conde et al., 2013).

But perhaps some of these obstacles could be dealt with if
we had more zoos where biodiversity is at the highest risk.
High quality ex situ centres within the tropics do exist and
their numbers are growing (Kolby, 2013; WAZA, 2014), but
still remain small compared with those in the West. As a
rough indication, of the 250 + Institutional members of
World Association of Zoos and Aquariums, only 35 (< 14%)
are located within the three major tropical ecozones (WAZA,
2014). This may represent a source of untapped potential, as
having more high quality ex situ institutions within the
tropics could allow closer coordination of in situ and ex situ
efforts, as advocated by Conde et al. (2013). It could also
circumvent some of the difficulties Bowkett (2014) mentions
of breeding species outside the adaptations of their native
ranges, and lessen the problems caused by modern regulatory
barriers to international species movements. Further, eco-
nomic predictions for the 21st century might see a significant
increase in the availability of financial resources for tropical
ex situ conservation. Two-thirds of the rapidly advancing
(BRIC) and emerging (MINT) major economies are either
entirely or partially in the tropics, and collectively hold a
huge percentage of global biodiversity within their borders,
with five of these eight countries (Brazil, India, China,
Mexico and Indonesia) being considered ‘megadiverse’
(Mittermeier & Mittermeier, 1997). Partnerships between
established zoos and new or invigorated zoos in these quickly
developing nations may be possible. Of course, this would
not represent a simple ‘easy fix’, and major issues – ensuring
standards of welfare, overcoming different cultural percep-
tions towards biodiversity, matching growth with the pace of
biodiversity loss, economic viability – require further exami-
nation (Gupta, 2012). However, the idea of matching future
conservation plans with future economic geographies could
be explored immediately.

Indeed, it should be relatively simple to identify those
species that can be managed in zoos, should be managed in
zoos, but are not yet managed in zoos, as a necessary first
step. The complexity will lie in finding and supporting
the zoos that are best placed to support these high-priority
candidates. We recognize that all zoos have multiple man-
dates and pressures (Fa et al., 2014); Bowkett (2014) outlines
several clear lines of research for understanding and poten-
tially responding to some of the challenges. However, we also
need outside-the-box thinking from zoos, and for those of us
in the West, perhaps even outside-our-country thinking.
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