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Which amphibians should qualify for the ark? 

Richard A. Griffiths 

Durrell Institute of Conservation and Ecology, School of Anthropology and Conservation, University 

of Kent, Canterbury, Kent, CT2 7NR, UK 

R.A.Griffiths@kent.ac.uk 

The problem of which species should be prioritised for ex situ conservation programs has long 

preoccupied zoos. This has led to a proliferation of prioritisation schemes to help the decision-

making process.  Indeed, IUCN technical guidelines on the management of ex situ populations for 

conservation were first published in 2002 and have recently been expanded and updated (IUCN/SSC, 

2014). These guidelines have subsequently formed the basis of collection planning for many zoos. A 

fundamental step in the collection-planning procesƐ ŝƐ ƚŚĞ ͚ƌŽůĞ͛ ƚŚĂƚ Ğǆ ƐŝƚƵ ŵĂŶĂŐĞŵĞŶƚ ǁŝůů ƉůĂǇ ŝŶ 
the conservation of the species. Such roles are diverse, and include, for example, insurance 

populations, temporary rescue, and providing source animals for restoration, ecological replacement 

or assisted colonisation. Additionally, the species may play a role in education, training, raising 

awareness and research (IUCN/SSC, 2014). Although keeping amphibians in captivity as insurance 

against extinction and/or for reintroduction are traditionally viewed as the main reasons for ex situ 

programmes, the potential roles are actually much broader than this. In fact, the primary role that 

amphibians play in captive breeding programmes is conservation-related research rather than 

reintroduction (Griffiths & Pavajeau, 2004; Harding et al., 2015). Indeed, there is a growing list of 

examples of ex situ amphibian breeding programmes that have provided research that has informed 

in situ conservation programmes (e.g.  Kraaijeveld-Smit et al., 2006; Antwis et al., 2014; Becker et al. 

2015). 

Biega et al. (2016) provide a scholarly analysis of how zoos may not be focusing on amphibian 

species that are conservation priorities. This analysis is based on a set of eight ecological and 

biogeographical criteria related to extinction risk. In this respect, their findings are similar to those of 

Dawson et al. (2015) who also found that the representation of globally threatened amphibians in 

zoos was less than might be desirable for ex situ management. Amphibian Ark (2014) provides a list 

of 20 criteria for assessing the conservation needs of amphibians that embrace many of the 

additional roles identified by IUCN/SSC (2014) for species in ex situ programs. Although these 

include ecological and biogeographical considerations, they also include broader criteria associated 

with ex situ research, developing husbandry methods using analog species, and conservation 

education.  Consequently, many of the species in zoos that do not meet the criteria defined by Biega 

et al. (2016) may still be serving valuable conservation roles associated with criteria not included in 

their analyses. 

Zoos in Europe have been criticised by focusing on charismatic species from regions of high 

biodiversity at the expense of species in their own backyard. To counter this, many zoos now have 

native species initiatives, where zoo expertise and facilities are applied to species of local or regional 

conservation importance. Although such species may not be global conservation priorities ʹ and 

consequently not listed as threatened on the Red List ʹ there may be strong political, strategic and 

educational reasons to prioritise them. A good example is the agile frog, which has been subject to a 

highly successful head-starting and reintroduction programme on the Channel island of Jersey (Ward 



et al., 2016). The species is widespread on mainland Europe, but is the most threatened amphibian 

on Jersey and arguably within the British Isles. The focus on this species has raised awareness of the 

more general problem of amphibian declines locally and regionally. 

The role that amphibians play in capacity building within the ex situ community and in public 

education is also often overlooked when it comes to assessing conservation roles. This is possibly 

because these are activities which are difficult to evaluate. Although still underrepresented in zoos, 

there are more amphibians in more zoos than ever before (Dawson et al., 2015). Although many of 

these species are hardy, common species of low conservation concern, as acknowledged by Biega et 

al. (2017), they are providing much-needed material for developing husbandry skills in a new 

generation of zoo keepers. As expertise and capacity builds, these species can be replaced by species 

facing a higher extinction risk that have more poorly understood and challenging husbandry needs 

(Tapley et al. 2015). Likewise, through imaginative visitor experience and interpretation, the large-

ďŽĚŝĞĚ͕ ŚĂƌĚǇ ĂŶĚ ůŽǁ ĐŽŶƐĞƌǀĂƚŝŽŶ ƉƌŝŽƌŝƚǇ ͚ĚŝƐƉůĂǇ͛ ƐƉĞĐŝĞƐ ŝŶ ǌŽŽƐ ĐĂŶ ƉƌŽǀŝĚĞ ĐŽŶƐŝĚĞƌĂďůĞ 
opportunities to introduce amphibian conservation narratives to the general public. 

WŚĂƚ ĂůƐŽ ĞŵĞƌŐĞƐ ĨƌŽŵ BĞŝŐĂ Ğƚ Ăů͛͘Ɛ ;ϮϬϭ7) analysis is that non-traditional organisations (e.g. 

specialist breeding centres, Universities and botanic gardens) may be making significant 

contributions to ex situ conservation of amphibians. This has always been the case. Over two 

decades ago Beck et al. (1994) showed that less than 60% of reintroduction projects involved zoo-

ďƌĞĚ ĂŶŝŵĂůƐ͕ ůĞĂĚŝŶŐ ƚŚĞŵ ƚŽ ƚŚĞ ĐŽŶĐůƵƐŝŽŶ ƚŚĂƚ ͚SƚĂƚĞ ĂŶĚ ĨĞĚĞƌĂl wildlife agencies are the major 

ƉƌŽƉŽŶĞŶƚƐ ĂŶĚ ŵĂŶĂŐĞƌƐ ŽĨ ƌĞŝŶƚƌŽĚƵĐƚŝŽŶ͛͘ LŝŬĞǁŝƐĞ͕ ŵŽƌĞ ƌĞĐĞŶƚ ǁŽƌŬ ŽŶ ĂŵƉŚŝďŝĂŶƐ ƐŚŽǁĞĚ 
that just under half of captive breeding and reintroduction programmes are carried out by 

government and non-government agencies rather than zoos (Harding et al. 2015). This does not 

belittle the roles that zoos play, but emphasises the diversity of ex situ approaches and facilities that 

are needed, and the fact that zoos are often not the best places to carry out ex situ amphibian work. 

Bringing together amphibian species from all over the world to an out-of-range captive breeding 

facility can raise significant disease and biosecurity issues (Walker et al., 2008). As Biega et al. (2016) 

acknowledge, if an ex situ approach is needed, it is frequently safer and much more cost-effective to 

carry it out at a dedicated single-species unit within the species range (and well away from a zoo 

with other amphibians). 

We should certainly continue to review and modify prioritisation tools as new data emerge from 

both the field and ex situ conservation programmes. However, final decisions on which species join 

the ark should be based on the various roles that different species can play in a broad landscape of 

potentially beneficial conservation activities. The Amphibian Ark Conservation Needs Assessment 

(Amphibian Ark, 2014) continues to provide valuable tools and criteria to assist practitioners striving 

towards that goal. 

References 

Amphibian Ark (2014). Amphibian conservation needs assessment process. Available at: 

www.conservationneeds.org. 

 

Antwis, R., Preziosi, R. & Fidgett, A.  (2014). The effect of different UV and calcium provisioning on 

health and fitness traits of red-eyed tree frogs (Agalychnis callidryas).  J.  Zoo Aquar. Res. 2, 

69-76. 

http://www.conservationneeds.org/


 

Beck, B.B., Rapaport, L.G., Stanley Price M.R. & Wilson, A.C. (1994). Reintroduction of captive-born 

animals. In: Creative Conservation. Interactive Management of Wild and Captive Animals: 

265-286. Olney, P.J.S. et al. eds. London; Chapman & Hall. 

 

Becker, M. H., Walke, J. B., Cikanek, S., Savage, A. E., Mattheus, N., Santiago, C. N., Minbiole, K. P., 

Harris, R. N., Belden, L. K. & Gratwicke, B. (2015). Composition of symbiotic bacteria predicts 

survival in Panamanian golden frogs infected with a lethal fungus. Proc. Royal Soc. B 282: 

20142881.http://dx.doi.org/10.1098/rspb.2014.2881 

 

Biega, A., Greenberg, D.A., Mooers, A.O., Jones, O.R. & Martin, T.E. (2017). Global representation of 

threatened amphibians ex situ is bolstered by non-traditional institutions, but gaps remain. 

Animal Conservation.  

 

Dawson, J., Patel, F., Griffiths, R.A. & Young, R.P. (2015). Assessing the global zoo response to the 

amphibian crisis through 20-year trends in captive collections. Conserv. Biol. 30, 82ʹ91. 

 

Harding, G., Griffiths, R.A. & Pavajeau, L. (2015). Developments in amphibian captive breeding and 

reintroduction programs. Conserv. Biol. 30, 340ʹ349. 

 

IUCN/SSC (2014). Guidelines on the Use of Ex Situ Management for Species Conservation. Version 

2.0. Gland, Switzerland: IUCN Species Survival Commission. Available at 

https://portals.iucn.org/library/node/44952  

 

Kraaijeveld-Smit, F.J.L., Griffiths, R.A., Moore, R.D. & Beebee, T.J.C. (2006). Captive breeding and the 

fitness of reintroduced species: a test of the responses to predators in a threatened 

amphibian.  J. App. Ecol. 43, 360-365. 

 

Tapley, B., Bradfield, K.S., Michaels, C. & Bungard, M. (2015). Amphibians and conservation breeding 

programmes: do all threatened amphibians belong on the ark? Biodivers. Conserv. 24, 2625ʹ
2646. 

 

Walker, S.F., Bosch, J., James, T.Y., Litvintseva, A.P., Valls, J.A.O., Pina, S., Garcia, G., Rosa, G.A., 

Cunningham, A.A., Hole, S., Griffiths, R. & Fisher, M. (2008). Invasive pathogens threaten 

species recovery programs. Curr. Biol. 18, R853-R854. 

 

Ward, R., Liddiard, T., Goetz, M. & Griffiths, R. (2016). Head-starting, re-introduction and 

conservation management of the agile frog on Jersey, British Channel Isles. In:   Global Re-

introduction Perspectives: 2016. Case-studies from Around the Globe. Pp. 40-44. Soorae, P.S. 

ed. Gland, Switzerland: IUCN/SSC Reintroduction Specialist Group and Abu Dhabi, UAE: 

Environment Agency-Abu Dhabi. Available at: https://portals.iucn.org/library/node/45889 

 

 

https://portals.iucn.org/library/node/44952

