
https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


Oryx    The International Journal of Conservation

ISSN 0030-6053 Fauna & Flora International
Patron Her Majesty The Queen
A company limited by guarantee registered in England 2677068
Registered Charity 1011102
A registered 501(c)(3) non-profit organization EIN #04-2730954 in 
the United States of America
A non-profit charitable institution ABN 75132715783 
in Australia

FFI, 4th Floor, Jupiter House, Station Road, Cambridge, CB1 2JD, UK
Tel: +44 1223 571000; Fax: +44 1223 461481
E-mail: info@fauna-flora.org     http://www.fauna-flora.org

FFI, Inc., 1720 N Street, NW, Washington, DC 20036, USA
Tel: +1 202 375 7766; E-mail katie.frohardt@fauna-flora.org
FFI Australia, 62 Cambridge Street, Collingwood, Victoria, Australia
Tel: +61 39416 5220; E-mail ffiaustralia@fauna-flora.org

Editor
Dr Martin Fisher, FFI, UK

Editorial Assistant
Elizabeth Allen, FFI, UK

Senior Editors
Professor Bill Adams University of 
Cambridge, UK
Professor Andrew Balmford University of 
Cambridge, UK
Dr Porter P. Lowry II Missouri Botanical 
Garden, USA and France
Dr Jeffrey A. McNeely IUCN — The 
World Conservation Union, Switzerland
Dr Mike Maunder Al Ain Wildlife Park, 
United Arab Emirates
Professor E. J. Milner-Gulland Imperial 
College London, 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
Dr Robert K. Bonde USA
Dr Katrina Brown UK
Dr Neil Burgess UK
Dr Thomas Butynski Kenya
Dr Robert H. Cowie Hawaii
Professor Richard M. Cowling South Africa 
Dr Jenny Daltry UK
Professor Jon Fjelds° a Denmark
Professor Ulf Gärdenfors Sweden
Dr Brendan J. Godley UK
Dr Rhys Green UK
Professor Colin Groves Australia
Dr K. Ullas Karanth India
Dr Sandra Knapp UK

Dr Kathy MacKinnon USA
Dr David Mallon UK
Dr Rodrigo A. Medellin Mexico
Professor John F. Oates USA
Sara Oldfield UK
Professor Hugh Possingham Australia
Dr Jon Paul Rodriguez Venezuela
Dr Kent H. Redford USA
Dr Anthony B. Rylands USA
Dr Philip Seddon New Zealand
Dr Paul Smith UK
Dr Matt Walpole UK

Fauna & Flora International
President
Lindsay Bury

Vice Presidents
Sir David Attenborough, CH, CVO, CBE, FRS
Professor David Bellamy, OBE
The Lord Browne of Madingley, FR Eng
Field Marshal Sir John Chapple GCB, 
CBE, DL
Dr Lee Durrell
Edward Hoare
Professor Frederick Kayanja
Professor Jonathan Kingdon
HRH Princess Laurentien of the 
Netherlands
Rove McManus
Dr Lisbet Rausing
Jon L. Stryker
Dr Charlotte Uhlenbroek
The Rt Hon Baroness Young of Old Scone

Council
Chair Andrew Sykes
Vice Chair Professor Paul Racey

Honorary Treasurer Philip Prettejohn
Chief Executive Officer Mark Rose

Professor Bill Adams
Virginia Drabbe-Seemann
Melanie Gee
Dr Sandra Knapp
Professor Nigel Leader-Williams
Philip Merricks, MBE, DL
Professor Callum Roberts
Diana van de Kamp
Charles Whitbread
John Wotton

US Board of Directors
Chair Melissa Shackleton Dann
Vice Chair Clea Newman Soderlund
Treasurer C. Jonathan Fischer
Secretary Victoria Stack

Virginia M. Busch
Marc J. Ebbin
Dorette Louise Fleischmann
Tom Foster
Blaine T. Phillips
Mark Rose
Beth Ann Ruoff
Charles C. Savitt
Anita Winsor-Edwards

Australian Board of Directors
Chair Kevin Skelton

Allison Catterick
Paul Heffernan
Mark Rose
Luca Tacconi
Tasma Walton

Subscriptions Oryx (ISSN 0030-6053) is published four times a 
year (one volume per annum) in January, April, July, and October. 
The 2009 subscription price (excluding VAT) of a volume, which 
includes print and electronic access, is £380.00 (US $690.00 in 
USA, Canada and Mexico). The electronic-only price available to 
institutional subscribers is £335.00 (US $610.00 in USA, Canada 
and Mexico).

Orders, which must be accompanied by payment, may be sent 
to any bookseller, subscription agent or direct to the publisher: 
Cambridge University Press, The Edinburgh Building, Shaftesbury 
Road, Cambridge CB2 8RU, UK; or in the USA, Canada and Mexico: 
Journals Fulfillment Department, Cambridge University Press, 100 
Brook Hill Drive, West Nyack, New York 10994-2133, USA. EU 
subscribers (outside the UK) who are not registered for VAT should 
add VAT at their country’s rate. VAT registered members should pro-
vide 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 mail-
ing offices. Postmaster: send address changes in USA, Canada and 
Mexico to: Oryx, Cambridge University Press, 100 Brook Hill Drive, 
West Nyack, New York 10994-2133, USA. Claims for missing issues 
should be made immediately on receipt of the subsequent issues.

FFI Members Subscription Members of Fauna & Flora International 
receive the journal as part of their subscription to the society 
(Standard membership rate: £75; Concessionary membership rate: 
£40). A membership application form is printed at the back of this 
issue. Enquiries about back issues for members should be addressed 
to the Membership Secretary (members@fauna-flora.org) at FFI.

Back volumes Copies of the current volume and Volume 33 (1998) 
onwards can be obtained from Cambridge University Press at the 
above address. Requests for previous volumes should be directed to 
the Membership Secretary at FFI.

Copyright and Permissions This journal is registered with 
the Copyright Clearance Center, 222 Rosewood Drive, Danvers, 
MA 01923, USA. Organizations in the USA who are also regis-
tered with C.C.C. may therefore photocopy material (beyond the 
limits permitted by Section 107 and 108 of U.S. Copyright law) 
subject to payment to C.C.C. of the per-copy fee of $16.00. This
consent does not extend to multiple copying for promotional or
commercial purposes. Code 0030-6053/2009 $16.00. ISI Tear Sheet 
Service, 3501 Market Street, Philadelphia, PA 19104, USA, is authorized 
to supply single photocopies of separate articles for private use only.  
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.

Internet Access This journal is included in the Cambridge Journals 
Online service which can be found at: http://journals.cambridge.org
For further information on other Press titles access http://
uk.cambridge.org or http://us.cambridge.org

This journal issue has been printed on FSC-certified paper and 
cover board. FSC is an independent, non-government, not-for-profit 
organization established to promote the responsible management of 
the world’s forests. Please see www.fsc.org for information.

Instructions for Contributors
Oryx—Th e International Journal of Conservation, published quarterly on be-
half of Fauna & Flora International, is a journal of biodiversity conservation, 
conservation policy and sustainable use, and the interactions of these with 
social, economic and political issues. Th e journal has a particular interest in 
material with the potential to improve conservation management and prac-
tice. Oryx  also supports the publishing and communication aspirations of 
conservation practitioners and researchers worldwide, and helps build ca-
pacity for conservation. 

Articles (2,000–7,000 words), Reviews (<7,000 words), Forum papers 
(<4,000 words) and Short Communications (<2,000 words) are invited on 
topics relevant to the journal’s focus, including:

•  Th e nature and results of conservation initiatives, including case studies
•  Research on the sustainable use of wild species
•  Research on the status of threatened species, taxonomic groups or habitats
•  Reviews of conservation policy, strategy and legislation in practice
•  Planning for species and biodiversity conservation
•  Th e working of international conservation conventions 
•  Th e history of conservation, including the role of key people, organiza-

tions and initiatives
•  Th e causes and consequences of biodiversity loss 
•  Case studies of conservation projects and programmes 
•  Th e social, economic and political dimensions of conservation 

Reviews provide comprehensive overviews of a particular conservation topic. 
Forum papers promote debate about current and controversial issues, with 
critical responses commissioned from one or more authors. Articles on the 
status of threatened species, taxonomic groups or habitats should generally 
be <4,500 words and have, where relevant, a context beyond that of the sub-
ject studied.

Submission Online at http://mc.manuscriptcentral.com/oryx (see http://www.
oryxthejournal.org for further advice). Upon submission the Corresponding 
Author must confi rm that: (1) the submitted manuscript has not been pub-
lished or submitted for publication elsewhere, (2) all authors have read the 
submitted manuscript and agreed to its submission, and (3) all authors have 
abided by the Code of Conduct for authors contributing articles (see Oryx, 
35, 99–100 or http://www.oryxthejournal.org). If there is overlap with other 
articles, including any in press or in preparation, this should be stated and 
the articles in question sent to the Editor. Both quantitative and qualitative 
methodology used in the reported work should be appropriate to the research 
question and must be clearly described. Management recommendations should 
be made where appropriate, and details of any implementation provided. Dates 
of any fi eldwork must be provided and, other than long-term studies, submis-
sions with data >4 years old will not normally be considered. 

Preparation of manuscripts Consult a recent issue of Oryx for general style. 
Contributions should be in English, with British English spelling and terminol-
ogy, double-spaced, without footnotes, and with line numbers. Submissions, 
which can be a single fi le with all Tables, Figures, Plates and Appendices at the 
end or with text and other elements in separate fi les, must be in DOC format 
(not PDF). For submission, graphics can be in low to medium resolution as long 
as they are legible, with publication-quality graphics to be provided upon any 
fi nal acceptance. Cover page should contain title, word count (all inclusive except 
for Tables and Figure and Plate legends), and full mailing address, e-mail, and 
address at the time the research was carried out, if diff erent, of the corresponding 
author and all additional authors. Pages to be numbered, and order of sections to 
be: cover page, main text, biographical sketches, Tables, Figure and Plate legends, 
Figures, Plates. Short Communications must not have any subheadings.

Title A succinct description of the work (≤20 words) preferably embodying 
either the aim or the overall conclusion.

Abstract In <250 words, the aims, methods, major fi ndings and conclusions; 
should be informative without reference to the text and should not contain 
any references or undefi ned abbreviations.

Keywords Up to eight pertinent words or phrases, in alphabetical order.

Structure Articles should generally follow the Introduction, Study Area 
(where appropriate), Methods, Results and Discussion format. Minimize use 
of other subheadings.

References Cited in the text as, for example, Hardcastle & Wilson (1996) or 
(Leadbeater, 1996). For three or more authors use the fi rst author’s surname 
followed by et al. Multiple references to be in chronological order. Reference 
list should be in alphabetical order, and article titles and the titles of serial 
publications to be given in full. If citations and bibliography are prepared us-
ing a bibliography manager any fi eld codes, tags or similar must be removed. 
Th e following are examples of Oryx style:

Beck, B.B., Rapaport, L.G. & Stanley Price, M.R. (1994) Reintroduction of 
captive-born animals. In Creative Conservation: Interactive Management of 
Wild and Captive Animals (eds P.J.S. Olney, G.M. Mace & A.T.C. Feistner), 
pp. 265–286. Chapman & Hall, London, UK.

Bowler, M. (1991) Implications of large predator management on commer-
cial ranchland in Zimbabwe. MSc thesis, University of Zimbabwe, Harare, 
Zimbabwe.

Brady, L.D., Huston, K., Jenkins, R.K.B., Kauff mann, J.L.D., Rabearivony, J., 
Raveloson, G. & Rowcliff e, M. (1996) UEA Madagascar Expedition ‘93. 
Unpublished Report. University of East Anglia, Norwich, UK.

IUCN (2008) 2008 IUCN Red List of Th reatened Species. IUCN, Gland, 
Switzerland.  Http://www.iucnredlist.org [accessed 24 July 2008].

LeBoeuf, B.J., Kenyon, K.W. & Villa-Ramirez, B. (1986) Th e Caribbean monk 
seal is extinct. Marine Mammal Science, 2, 70–72.

MacArthur, R.H. & Wilson, E.O. (1967) Th e Th eory of Island Biogeography. 
Princeton University Press, Princeton, USA.

Sutherland, W.J. (ed.) (1998) Conservation Science and Action. Blackwell 
Science, Oxford, UK.

Biographical sketches Th e research interests of all authors (<150 words total), 
over and above what is obvious from the subject of the manuscript and the 
authors’ affi  liations.

Tables Each on a separate page, with captions that are comprehensible with-
out reference to the text.

Figures & Plates Guidelines for the preparation of Figures and Plates are at 
http://www.oryxthejournal.org

Appendices For mathematical or statistical models, lengthy tables, and ques-
tionnaires. May be published online-only, depending on length. Online-only 
appendices can also include Figures and Plates, and these can be in colour.

Abbreviations Minimize use, and provide full expansion of any at fi rst men-
tion in the text.

Symbols, units & currencies Use SI units (International System of Units, 
http://www.bipm.org/en/si/) and ISO 4217 currency codes (http://www.iso.
org/iso/support/faqs/faqs_widely_used_standards/widely_used_standards_
other/currency_codes/currency_codes_list-1.htm).

Nomenclature Where necessary, provide the basis used for nomenclature of 
taxa. Th e fi rst time a species is mentioned its scientifi c name should follow 
without intervening punctuation, thus African elephant Loxodonta africana. 
English names should be in lower case throughout except when they incor-
porate a proper name.

Off prints, page charges & colour fi gures Contributors receive a PDF fi le of 
their article, and may purchase additional hard copy off prints. No page 
charges are levied. Colour Figures can be published but only at the author’s 
expense.

Copyright Authors will be asked, upon acceptance of an article, to transfer 
copyright to Fauna & Flora International.

Review Manuscripts are subject to rigorous peer review. Contributors may 
suggest appropriate reviewers. For manuscripts with a substantial statisti-
cal content, one of the reviewers will be a statistician. Th e main criteria for 
acceptance are originality, scientifi c rigour, an appropriately broad context, 
relevance to the readership and acceptability of style. We receive more sub-
missions than we are able to publish and the fi nal authority in all matters 
relating to publication lies with the Editor. 

Proofs Sent to authors as a PDF fi le (free viewer available from http://www.
adobe.com). Corrected proofs must be returned to the Editor within 3 days 
of receipt; minor corrections can be communicated by e-mail. 

Th e Editor welcomes contributions to the other sections of the journal (dead-
lines for the January, April, July and October issues are 1 October, 1 January, 
1 April and 1 July, respectively), by e-mail to oryx@fauna-fl ora.org (see 
http://www.oryxthejournal.org for further advice).

Letters Substantial and informative contributions (<700 words) in response 
to material published in the journal. 

Briefl y News (<6 months old) of general conservation interest based on au-
thoritative published sources (<150 words), including reputable web sites.

Conservation news Major recent developments (<6 months old)  in conserva-
tion or important announcements (<700 words), other than from published 
sources.

Grants & Opportunities, Meetings and Publications Availability of grants or 
funding opportunities, meeting announcements and book reviews, respec-
tively. Authors and publishers are invited to send publications to the Editor 
for potential review.

Th ese Instructions for Contributors (including the Guidelines for preparation 
of Figures & Plates and the Code of Conduct for authors contributing articles) 
are available on the Oryx web site (http://www.oryxthejournal.org), from 
Cambridge University Press (http://journals.cambridge.org/orx), or from 
the Editor, Oryx—Th e International Journal of Conservation, Fauna & Flora 
International, 4th Floor, Jupiter House, Station Road, Cambridge, CB1 2JD, 
UK; E-mail oryx@fauna-fl ora.org; Tel. +44 (0)1223 571000; Fax +44 (0)1223 
461481.

Oryx is covered by Biological Abstracts, BIOBASE/Current Awareness in 
Biological Sciences, Current Contents Agriculture, Biology and Environmental 
Science, Science Citation Index, SciSearch, Research Alert and Ecology 
Abstracts.

https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779


Published for Fauna & Flora International October 2009 · Volume 43 · Number 4

O
ry

x
V

olu
m

e 43 · N
u

m
ber 4 · O

ctober 2009 · pp. 449-658

The International Journal of Conservation

www.oryxthejournal.org

Volume 43 · Number 4
October 2009

Supported by

449 2010 and all that—looking forward to biodiversity 
conservation in 2011 and beyond, Martin Fisher

451 Briefly
461 Conservation news

 Conservation planning
464 Approaches to landscape- and seascape-scale conservation 

planning: convergence, contrasts and challenges, Robert L. 
Pressey and Madeleine C. Bottrill

476 The Landscape Species Approach: spatially-explicit 
conservation planning applied in the Adirondacks, USA, 
and San Guillermo-Laguna Brava, Argentina, landscapes, 
Karl A. Didier, Michale J. Glennon, Andrés Novaro, Eric 
W. Sanderson, Samantha Strindberg, Susan Walker and 
Sebástian Di Martino

488 Designing a resilient network of marine protected areas for 
Kimbe Bay, Papua New Guinea, Alison Green, Scott E. Smith, 
Geoff Lipsett-Moore, Craig Groves, Nate Peterson, 
Stu Sheppard, Paul Lokani, Richard Hamilton, Jeanine 
Almany, Joseph Aitsi and Leo Bualia

499 Landscape-scale spatial planning at WWF: a variety of 
approaches, John Morrison, Colby Loucks, Barney Long 
and Eric Wikramanayake

508 The Heartland Conservation Process: enhancing biodiver-
sity conservation and livelihoods through landscape-scale 
conservation planning in Africa, Adam Henson, David 
Williams, Jef Dupain, Helen Gichohi and Philip Muruthi

520 Advancing the case for microbial conservation, Charles S. 
Cockell and Harriet L. Jones

527 Short Communication Preserving pathogens for wildlife 
conservation: a case for action on amphibian declines, 
Jamie Voyles, Scott D. Cashins, Erica Bree Rosenblum and 
Robert Puschendorf

530 Direct payments for biodiversity conservation in developing 
countries: practical insights for design and implementation, 
Sarah Milne and Eduard Niesten 

542 The Djibouti francolin and juniper forest in Djibouti: 
the need for both ecosystem and species-specific 
conservation, Zomo S.Y. Fisher, Samantha Cartwright, 
Clive Bealey, Houssein A. Rayaleh, Philip McGowan and 
E.J. Milner-Gulland

552 Short Communication The population size and distribution 
of the Vulnerable beira antelope Dorcatragus megalotis in 
Djibouti, Nina Giotto, Daher Obsieh, Jean Joachim and 
Jean-François Gerard

556 Nesting estimation and analysis of threats for Critically 
Endangered leatherback Dermochelys coriacea and 
Endangered olive ridley Lepidochelys olivacea marine 
turtles nesting in Congo, Marie-Clélia Godgenger, Nathalie 
Bréheret, Gaëlle Bal, Karine N’Damité, Alexandre Girard 
and Marc Girondot 

564 Short Communication The influence of landscape charac-
teristics and anthropogenic factors on waterhole use by 
Vulnerable Nubian ibex Capra nubiana, Omar Attum, 
Sayed K. El Noby and Ibrahim N. Hassan

568 A review of historical trends in the distribution and abun-
dance of elephants Loxodonta africana in Mozambique, 
C.P. Ntumi, S.M. Ferreira and R.J. van Aarde

580 Same-site multiple releases of translocated white rhinocero-
ses Ceratotherium simum may increase the risk of unwanted 
dispersal, Ole-Gunnar Støen, Mompoloki Lettie Pitlagano 
and Stein R. Moe

586 Impact of human disturbance and beliefs on the tree 
agama Acanthocercus atricollis atricollis in a South African 
communal settlement, Martin J. Whiting, Kinesh Chetty, 
Wayne Twine and Pau Carazo

591 Population abundance and apparent survival of the 
Vulnerable whale shark Rhincodon typus in the Seychelles 
aggregation, David Rowat, Conrad W. Speed, Mark G. 
Meekan, Mauvis A. Gore and Corey J.A. Bradshaw

599 Rapid degradation of a Mauritian rainforest following 
60 years of plant invasion, Malika Virah-Sawmy, John 
Mauremootoo, Doreen Marie, Saoud Motala and Jean-
Claude Sevathian

608 Do fruit bats deserve to be listed as vermin in the Indian 
Wildlife (Protection) & Amended Acts? A critical review, 
Natarajan Singaravelan, Ganapathy Marimuthu and 
Paul A. Racey

614 Short Communication Is a forest road a barrier for the 
Vulnerable Cabot’s tragopan Tragopan caboti in Wuyishan, 
Jiangxi, China? Yue Sun, Lu Dong, Yanyun Zhang, Guangmei 
Zheng and Stephen J. Browne

618 Status and distribution of the Endangered banteng Bos 
javanicus birmanicus in Vietnam: a conservation tragedy, 
Miguel Pedrono, Ha Minh Tuan, Philippe Chouteau and 
Frédéric Vallejo

626 The diversity, status and conservation of small carnivores in 
a montane tropical forest in northern Laos, Arlyne Johnson, 
Chanthavy Vongkhamheng and Thavisouk Saithongdam

634 Assessing the Sumatran tiger Panthera tigris sumatrae popu-
lation in Batang Gadis National Park, a new protected area 
in Indonesia, Hariyo T. Wibisono, Joe J. Figel, Sugesti M. Arif, 
Anton Ario and Abu H. Lubis

639 Movements of translocated captive-bred and released 
Critically Endangered kaki (black stilts) Himantopus 
novaezelandiae and the value of long-term post-release 
monitoring, Yolanda van Heezik, Richard F. Maloney and 
Philip J. Seddon

648 Have Patagonian waterfowl been affected by the introduc-
tion of the American mink Mustela vison? Salvador J. Peris, 
Javier Sanguinetti and Moisés Pescador

655 Publications
656 Meetings
657 Acknowledgements
658 Erratum

Cover Identifying individuals through time can provide 
valuable ecological information. A combination of photo-
identification and marker tagging of Vulnerable whale sharks 
Rhincodon typus at an aggregation in the Seychelles suggests 
a highly transient population for which international or at 
least regional-scale conservation approaches are required. 
For further details see pages 591–598. (Photograph © Andy 
Murch/elasmodiver.com).

Mixed Sources
Product group from well-managed
forests and other controlled sources
www.fsc.org   Cert no. TT-COC-002769
© 1996 Forest Stewardship Council

www.oryxthejournal.org

Approaches to landscape conservation planning
Landscape Species in the USA and Argentina
Kimbe Bay, Papua New Guinea
 Landscape-scale spatial planning at WWF
The Heartland Conservation Process in Africa

Whale sharks 
Tagging the Seychelles aggregation

Microbial conservation
Why should microorganisms be protected? 
Preserving pathogens for action on amphibian declines

Direct payments for conservation
Insights for design and implementation

Conservation in Djibouti
A Critically Endangered francolin and juniper forest
The Vulnerable beira antelope

Degradation of a Mauritian rainforest 
Sixty years of plant invasion

Indian Wildlife (Protection) & Amended Acts
Do fruit bats deserve to be listed as vermin?

https://doi.org/10.1017/S0030605309990779 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309990779

