
Oryx    The International Journal of Conservation

ISSN 0030-6053 Fauna & Flora International
A company limited by guarantee registered in England 2677068
Registered Charity 1011102
A non-profi t charitable institution ABN 75132715783 in Australia 
A non-profi t organization EIN #81-3967095 in the USA
Twitter @FaunaFloraInt @OryxTh eJournal

FFI, Th e David Attenborough Building, Pembroke St, 
Cambridge CB2 3QZ, UK
Tel: +44 1223 571000; Fax: +44 1223 461481
E-mail info@fauna-fl ora.org     fauna-fl ora.org
FFI Australia, PO Box R697, Royal Exchange, NSW 1225, Australia
E-mail ffi  australia@fauna-fl ora.org
FFI USA, 1720 N Street NW, Fourth Floor, Washington, D.C. 20036, 
USA. E-mail ffi  usa@fauna-fl ora.org

Editor
Dr Martin Fisher FFI, UK

Managing Editor
Julia Hochbach FFI, UK

Editorial Assistant
Emma Muench FFI, UK

Senior Editors
Professor Bill Adams University of Cambridge, UK
Professor Andrew Balmford, FRS University of 
Cambridge, UK
Dr Porter P. Lowry II Missouri Botanical 
Garden, USA and France
Dr Mike Maunder Eden Project, UK
Professor Jeff rey A. McNeely Th ailand
Professor E. J. Milner-Gulland University of 
Oxford, UK
Dr John G. Robinson Wildlife 
Conservation Society, USA
Professor William Sutherland University 
of Cambridge, UK

International Board of Editors
Dr Elizabeth L. Bennett USA
Professor Neil Burgess Denmark
Professor Lisa Campbell USA
Dr Liana Chua UK
Dr Jenny Daltry UK
Dr Aparajita Datta India
Dr Abigail Entwistle UK
Dr Joice Ferreira Brazil
Dr Brendan Fisher USA 
Professor Brendan J. Godley UK
Professor Rhys Green UK
Dr George Holmes UK
Professor Zhigang Jiang China
Professor Julia Jones UK
Dr K. Ullas Karanth India
Professor Gustavo Kattan Colombia
Professor Sandra Knapp UK
Ashish Kothari India
Professor Sarah Legge Australia

Dr David Mallon UK
Sara Oldfi eld, OBE UK
Dr Kent H. Redford USA
Dr Jon Paul Rodriguez Venezuela
Dr Anthony B. Rylands USA
Professor Philip Seddon New Zealand
Dr Noah Sitati Kenya
Dr Bob Smith UK
Dr Paul Smith UK
Professor Rashid Sumaila Canada
Dr Matt Walpole UK

Fauna & Flora International
Patron
Her Majesty Th e Queen

President
HRH Princess Laurentien of Th e Netherlands

Vice Presidents
Lisel Alamilla
Baroness Amos
Sir David Attenborough, OM, FRS
Th e Lord Browne of Madingley, FR Eng
Lindsay Bury
Dee Caff ari
Charlene de Carvalho-Heineken
Field Marshal Sir John Chapple, GCB, CBE, DL
Giles Clark
Viscount Philippe de Spoelberch
Dame Judi Dench
Dr Lee Durrell
Hugh Fearnley-Whittingstall
Dorette Louise (Dielle) Fleischmann
Stephen Fry
Rupert Goodman
Edward Hoare
Anders Johansson
Th e Lady Emma Kitchener LVO
Rove McManus
Justin Mundy
Blaine T. Phillips
Sir John Randall

Dr Lisbet Rausing
Dr Claudio Segré
Th e Rt Hon Mark Simmonds
Hugh Sloane
Victoria Stack
Jon L. Stryker
Charles Whitbread
Dr Adrian Wilson
James Wong
Th e Rt Hon Baroness Young of Old Scone
Jochen Zeitz

Council
Chair Andrew Sykes
Vice Chair Dr Mike Maunder
Treasurer Paul Baldwin

Anna Gavazzi 
David Gibson
Andrew Joy
Professor Sandra Knapp
Annette Lanjouw
Richard Plackett
Sir Gareth Rhys-Williams
Edward van Cutsem
Diana van de Kamp 
Professor Bhaskar Vira
Hugo van Vredenburch
Richard Walker

Chief Executive Offi cer Mark Rose

US Board of Directors
President Professor Sandra Knapp
Secretary Diana van de Kamp

Diane Alfano
Dorette Louise (Dielle) Fleischmann

Australian Board of Directors 
Chairman Michael Forsdick

Nick Bubb
Dr Angela Dwyer
Mark Rose

Institutional subscription Oryx (ISSN 0030-6053) is published six times per 
year (one volume per annum) in January, March, May, July, September and 
November. Th e 2020 subscription price (excluding VAT) of a volume, which 
includes print and electronic access, is £855.00 (US $1,538.00 in USA, Canada 
and Mexico). Th e electronic-only price available to institutional subscribers is 
£678.00 (US $1,215.00 in USA, Canada and Mexico). Orders, which must be 
accompanied by payment, may be sent to any book  seller, subscription agent 
or direct to the publisher: Cambridge University Press, Journals Fulfi llment 
Department, UPH, Shaft esbury Road, Cambridge CB2 8BS, UK; or in the USA, 
Canada and Mexico: Journals Fulfi llment Department, Cambridge University 
Press, 1 Liberty Plaza, Floor 20, New York, NY, 10006, USA. EU subscribers 
(outside the UK) who are not registered for VAT should add VAT at their 
country’s rate. VAT registered members should provide their VAT registration 
number. Japanese prices for institutions (including ASP delivery) are available 
from Kinokuniya Company Ltd, P.O. Box 55, Chitose, Tokyo 156, Japan. 
Prices include delivery by air. Periodicals postage paid at New York, NY, and at 
additional mailing offi  ces. Postmaster: send address changes in USA, Canada and 
Mexico to: Oryx, Cambridge University Press, 1 Liberty Plaza, Floor 20, New 
York, NY, 10006, USA. Claims for missing issues should be made immediately on 
receipt of the subsequent issues.

FFI member subscription Membership of Fauna & Flora  International 
starts from £45 a year for concessions and £85 for other members (or equi-
valent price in US $/€). For more information about FFI membership visit 

fauna-fl ora.org/membership. Enquiries about back issues for members should 
be addressed to the Membership Secretary at FFI (members@fauna-fl ora.org). 

Back volumes Copies of the current volume and two previous volumes can 
be obtained from Cambridge University Press at the above address. Requests 
for previous volumes should be directed to the Membership Secretary at FFI 
(members@fauna-fl ora.org).

Internet access Th is journal is included in Cambridge Core, which can be 
found at cambridge.org/oryx. For other Press  titles access cambridge.org.

Copyright and permissions Permission to copy (for users in the USA) 
is available from Copyright Clearance Center (copyright.com), E-mail: 
info@copyright.com. Organizations authorized by the UK Copyright Licensing 
Agency may also copy material subject to the usual conditions. For all other 
use, permission should be sought from Cambridge University Press. No part 
of this publication may otherwise be reproduced, stored or distributed by any 
means without permission in writing from Cambridge University Press, acting 
for the copyright holder.

Submission of manuscripts Guidelines for authors are available at 
oryxthejournal.org/authors/guidelines-for-authors. Manuscripts should be 
submitted at mc.manuscriptcentral.com/oryx.

Paper Oryx is printed on FSC-certifi ed paper and cover board. FSC (fsc.org) 
is an independent, non-government, not-for-profi t organization established to 
promote the responsible management of the world’s forests.

00306053_54-2.indd   200306053_54-2.indd   2 29/01/20   2:49 PM29/01/20   2:49 PM

https://doi.org/10.1017/S0030605319001480 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605319001480


Published for 
Fauna & Flora International March 2020 · Volume 54 · Number 2

O
ry

x
V

olu
m

e 54 · N
u

m
ber 2 · M

arch
 2020 · pp. 143–286

The International Journal of Conservation

www.oryxthejournal.org

Volume 54 · Number 2
March 2020

143 Schrödinger’s cat extinction paradox, D.L. Roberts & 
M. Fisher

145 Briefly 
151 Conservation news

 Extinction
154 The extinction of the Catarina pupfish Megupsilon 

aporus and the implications for the conservation 
of freshwater fish in Mexico, A.Valdés González, 
L. Martínez Estévez, M.E. Ángeles Villeda & G. Ceballos

161 Inferring the extinction of species known only from 
a single specimen, D.L. Roberts & I. Jarić

167 To name those lost: assessing extinction likelihood 
in the Australian vascular flora, J.L. Silcock, A.R. Field, 
N.G. Walsh & R.J. Fensham

178 A little-known endemic caught in the South-east Asian 
extinction crisis: the Annamite striped rabbit Nesolagus 
timminsi, A. Tilker, A. Nguyen, J.F. Abrams, T. Bhagwat, 
M. Le, T. Van Nguyen et al.

188 The illegal pet trade is driving Madagascar’s 
ploughshare tortoise to extinction, A.R. Mandimbihasina, 
L.G. Woolaver, L.E. Concannon, E.J. Milner-Gulland, 
R.E. Lewis, A.M.R. Terry et al.

197 Assessing the global conservation status of the rock 
rose Helianthemum caput-felis, E. Sulis, G. Bacchetta, 
D. Cogoni, D. Gargano & G. Fenu

 Reintroduction and translocation
206 Supportive release techniques provide no reintroduction 

benefit when efficacy and uptake is low, H.L. Bannister, 
R. Brandle, S. Delean, D.C. Paton & K.E. Moseby

215 Choice or opportunity: are post-release social groupings 
influenced by familiarity or reintroduction protocols? 
K.E. Moseby, D.T. Blumstein, M. Letnic & R. West

222 Survival and growth of tuatara Sphenodon punctatus 
following translocation from the Cook Strait to warmer
locations in their historic range, S.J. Price, K.L. Grayson, 
B.D. Gartrell & N.J. Nelson

234 The burning question: does fire affect habitat selection 
and forage preference of the black rhinoceros Diceros 
bicornis in East African savannahs? T.M. Anderson, 
P.M. Ngoti, M.L. Nzunda, D.M. Griffith, J.D.M. Speed, 
F. Fossøy et al.

244 Rhinoceros ownership and attitudes toward legalization 
of global horn trade within South Africa’s private wild-
life sector, E.C. Rubino & E.F. Pienaar

252 The challenges and conservation implications of bear 
bile farming in Viet Nam, B. Crudge, T. Nguyen 
& T.T. Cao

260 Sustainable wildlife extraction and the impacts of socio-
economic change among the Kukama-Kukamilla 
people of the Pacaya-Samiria National Reserve, Peru, 
M. Kirkland, C. Eisenberg, A. Bicerra, R.E. Bodmer, 
P. Mayor & J.C. Axmacher

270 Ecotourism impacts on the behaviour of whale sharks: 
an experimental approach, A.N. Montero-Quintana, 
J.A. Vázquez-Haikin, T. Merkling, P. Blanchard 
& M. Osorio-Beristain

276 Estimating the benefit of well-managed protected areas 
for threatened species conservation, S.G. Kearney, 
V.M. Adams, R.A. Fuller, H.P. Possingham & J.E.M. Watson

285 The Tony Whitten Conservation Prize 2019—
CORRIGENDUM

Publication
286 The Last Butterflies: A Scientist’s Quest to Save a Rare 

and Vanishing Creature 

Cover  The last male Catarina pupfish Megupsilon aporus, 
photographed in the laboratory of Christopher Martin at the 
University of California, Berkeley. Extinctions are occurring 
at an unprecedented rate as a consequence of human activities. 
The freshwater Catarina pupfish, endemic to Mexico and the 
sole species of the genus Megupsilon became extinct in 2014, 
despite efforts to maintain the species in captivity by the Martin 
lab and others. The loss of this species has evolutionary and 
ecological implications, and highlights the crisis of freshwater 
fish extinctions. To conserve the c. 200 freshwater fish species 
threatened with extinction in Mexico the country urgently 
needs a national strategy with improved policies for ecosystem 
management and water use. For further details, see pp. 154–160. 
(Photograph © Christopher Martin)
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