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Letter from the Chairman, IUCN/SSC Re-introduction Specialist Group,
Environmental Research & Wildlife Development Agency, UAE
DR. FREDERIC J. LAUNAY
Issue 22 of the Re-introduction News is the first of the year 2003 and as such I
would like to take this opportunity to wish a happy 2003 year to all RSG
members and supporters.
This issue of Re-introduction NEWS contains the results of the Re-introduction
Specialist Group Strategic Planning Workshop that was held between 23rd and
25th March 2002 at ERWDA headquarters in Abu Dhabi, UAE. This important
workshop looked at the past performance of the RSG and has laid out new
strategies and goals to guide the RSG for the next 5 years. The full results are
presented in this newsletter and it also includes an RSG Strategic Platform,
which lists the potential RSG contributions to the SSC Strategic Plan. I hope
this Strategic Plan will allow RSG to develop further and improve its contribution to the goals of the
overall SSC Strategic Plan.
We have also listed current RSG members and their e-mail addresses. This list shows that the RSG has a
wide global representation but is under-represented in East Europe, North and Central Asia and Mesoand South America. I hope the current RSG members can provide the secretariat with more networking
contacts in these regions so that the RSG can have a much wider and balanced global representation.
This issue number 22 is a general issue with a wide variety of articles focusing on diverse reintroduction projects such as fish and orchids amongst others. This general issue shows that reintroductions are increasingly being used as a wildlife management tool and also for a wide variety of
species covering both plants and animals.
We have also prepared an RSG CD that contains all of the RSG newsletters including this issue I.e. a
total of 22 issues produced since November 1990. The secretariat has begun to run out of past issues and
for some of the earlier issues there are only a few hard copies remaining! The increase in hard-copy
publications that the RSG has produced over the years has resulted in high mailing costs. This CD also
contains all the various guidelines, re-introduction practitioners directory, bibliography database, RSG
and SSC Strategic Plans and other relevant conservation policies and reports. We hope to update this CD
in the future and will look forward to a more proactive approach by the RSG network in providing
relevant material for posting on future versions of this CD.
We have also made more progress on the taxon- and species-specific guidelines. We completed the
guidelines for non-human primates and are currently working closely with the IUCN/SSC African
Elephant Specialist Group in preparing guidelines for African elephant re-introductions. The first
draft of these guidelines are nearly ready and will be available for comment. We have also
been in communication with other groups who have expressed interest in
developing guidelines for their specific species or taxa. I would also like to
hear more from the RSG membership on new ideas and projects
which we can do jointly with other organizations or groups.
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GENERAL ARTICLES
IUCN/SSC Re-introduction Specialist Group
(RSG) Strategic Planning Workshop 23 rd – 25 th
March 2002 - updated version
he IUCN/SSC Re-introduction Specialist Group
(RSG) meeting held in Amman, Jordan during the
2nd IUCN World Conservation Congress identified
the need to have a Strategic Plan to guide the
activities of the RSG for the next 5 years (Species no. 35:
page 28). As a follow up to this, the RSG held a Strategic
Planning Workshop from the 23rd to 25th March 2002 at the
RSG Secretariat, hosted by the Environmental Research &
Wildlife Development Agency (ERWDA) headquarters in
Abu Dhabi, United Arab Emirates (UAE).
The aim of this Strategic Planning Session was to define the
RSG Strategy for the next 3–5 years, within the framework
of the IUCN/SSC Strategic Plan; including considerations of
the mission, vision, role and structure of the group.
The meeting was attended by RSG Chairman, Frederic
Launay; RSG Vice-Chair, Michael Maunder; RSG Project
Officer, Pritpal Soorae; RSG Section Chairs: Philip Seddon,
Mike Jordan, Doug Armstrong, Devra Kleiman, Luke Hunter,
Andrew Spalton; past RSG Chairman, Mark Stanley-Price
and IUCN/SSC Program Officer, Mariano Gimenez-Dixon
(full contact details on page 10).
The meeting was initiated by a welcome to the RSG by
Majid Al Mansouri, ERWDA Secretary General and a brief
introduction by Frederic Launay, RSG Chairman. An
introduction to the workshop process and draft agenda was
presented by Mark Stanley Price (founder and Chair of the
RSG 1988 – 2000) who facilitated the entire meeting.
Outcomes
The meeting was divided into 9 strategic issues which were
discussed in working groups and presented in plenary. What
follows is an overview and conclusions for each strategic
issue.
Strategic Issue 1: Perceptions of RSG and role within
SSC (Species Survival Commission)
This consisted of an IUCN/SSC perspective of RSG by
Mariano Gimenez-Dixon, SSC Program Officer. This was
followed by a group discussion and brain-storming by
participants.
The following statements provided by the participants reflect
both their own and perceived perceptions of RSG and its
activities – they are intended to provide guidance on
improving RSG activities and status.
♦ The RSG focus is on large charismatic mammals only
♦ Very low public profile = not responsive to needs
♦ Confusion on what is IUCN, SSC Specialist Groups (a
lack of awareness on the structure and role of IUCN and
associated commissions and a need to educate and

raise awareness)

♦ One product only – Guidelines for Re-introduction
(IUCN, 1998)

♦ Those who want information will find it vs. those who do
♦
♦
♦
♦
♦
♦

not make an effort – good reaction from those who
contact RSG
Guidelines for Re-introduction are available on the RSG
web site
Positive perception of RSG “practical and pragmatic”
RSG not seen as a necessary resource for reintroduction practitioners
“fog of acronyms and bodies”
I do not promote RSG
Re-introductions are perceived as easy but captivebreeding is seen as difficult (others see the reverse)

Strategic issue 2: Laying out the recent past and
current situation
This consisted of a brief scene setting overview from the
RSG Secretariat
Strategic Issue 3: Evaluating RSG
a) Where and how has RSG had impact?
All participants agreed on the following areas where the
RSG has had a positive impact in the conservation
landscape (commonalities):
♦ Published policies (e.g. IUCN Guidelines for Reintroduction).
♦ The newsletter (Re-introduction NEWS).
♦ Providing expertise where there is a lack of it.
♦ Effective in stopping inappropriate releases (advocacy).
♦ Consultation with the RSG improves design of reintroduction projects (through networking, advice,
transfer of information and expertise).
There was some debate as to whether RSG has an effective
influence within other Specialist Groups.
b) Where and how has RSG not had impact?
Participants felt that the RSG had little or no impact:
♦ In developed countries which already have expertise in
re-introductions.
♦ On the theoretical basis for re-introductions, which has
not been researched enough.
♦ Within organizations and agencies when compared with
specific re-introduction programs and individuals.
♦ On certain critical institutions where there has been a
failure to develop important links.
♦ When the RSG was passive rather than proactive.
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c) What are the lessons learnt?
The main lessons learned were:
♦ There is a need for permanent staff.
♦ There is a need for stable background resources.
♦ Proactivity leads to greater impact.
♦ An effective membership needs to be motivated and
managed.
♦ Section Chairs need to have clarity of roles and be
accountable for their actions.
♦ The RSG needs better linkages with IUCN and other
resources since re-introductions are multi-disciplinary.
Strategic Issue 4: Re-introductions in conservation
a) How significant are re-introductions in conservation?
There was a general consensus that re-introductions are
significant in conservation because:
♦ They are regionally very important.
♦ Re-introduction of flagship species can lead to habitat
conservation.
♦ They are increasing.
♦ They attract public attention.
b) What trends are there regarding re-introductions in
conservation?
The following trends were identified:
♦ Re-introductions are increasing numerically and
taxonomically.
♦ Community restoration and multi-species reintroductions are becoming more common.
♦ Incorporating the human dimension into re-introduction
programs is increasingly important.
c) How significant are they as a theme for SSC, compared
to other possible themes for specialist groups?
The group felt a technical body is needed because:
♦ There is a need to develop core skills for re-introduction.
♦ The RSG has a role in information management.
♦ The RSG can provide a technical role in proposal
evaluation.
♦ The RSG can develop program evaluation process and
recommend “best practices”.
♦ The RSG can be an advocate for the benefits of reintroductions.
Strategic Issue 5: What is the niche for RSG in the
conservation landscape?
a) Where and who can RSG help most and including its
relationships with other bodies (e.g. SSC, IUCN, other NonGovernmental Organization's etc.).
Discussions identified the following common issues of
where and who the RSG can help:
♦ Focus on capacity building and technical support in
developing nations where RSG can make a positive
impact in the conservation of threatened species and
habitats.
♦ Focus in under-resourced regions.
♦ Provide expertise to other SSC Specialist Groups.
♦ Provide expertise and guidance to policy-makers.
♦ Provide expertise and guidance to re-introduction
practitioners.
There was some debate and divergence regarding Hotspots
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and Ecoregions as regards to whether there should or
should not be a geographical foci for RSG.
b) What should RSG do next?
The group identified the following activities to which RSG
should give more emphasis:
♦ Be proactive.
♦ Raise profile and build identity.
♦ Develop more hard products, e.g. RSG publications.
♦ Capacity-building for re-introductions.
♦ Strengthen the RSG advisory service.
♦ Facilitate and guide innovative theoretical and applied
research on re-introductions.
Strategic issue 6: Should the RSG expand its interests,
mandate and/or focus of its efforts?
Participants felt that the RSG should be more involved with
science/ theory of re-introductions. The RSG should
enhance its capacity in the following areas:
♦ Develop post-reintroduction project evaluation/
assessment protocols and provide leadership in this
area.
♦ Seek funding opportunities to achieve mission
objectives.
♦ Be more creative in developing links with other Specialist
Groups.
♦ Promote the RSG as an expert body to professional
societies globally.
Proposed Mission for RSG:

To combat the ongoing and massive loss of
biodiversity by using re-introductions as a
responsible tool for the management and
restoration of biodiversity through actively
developing and promoting sound interdisciplinary scientific information, policy, and
practice to establish viable wild populations in
their natural habitats.
Strategic Issue 7: What would the RSG need to
succeed? Is this a viable and feasible model?
a) What resources would the RSG need to succeed?
The success of the RSG was perceived to be dependent on
the following:
♦ Stable core funding.
♦ Stable core staff.
♦ Clarity of roles for all RSG staff and officers.
It was also felt that RSG success would be enhanced by
spreading responsibility and accountability to the
membership beyond Chair and Secretariat.
b) What would be the optimum internal structure and
operating methods for the RSG?
In regard to this aspect it was deemed that:
♦ Regional and taxonomic structure both necessary as is
currently the situation to some extent.
♦ Need global regional coverage (~7 Section Chairs
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(changed from 8 to 7)).

♦ Need major taxon structure (~6 Section Chairs).
♦ In the current structure both regional and taxon structure
heads are referred to as “……section chairs”.

♦ Need a vice-chair if it allows diversification for the RSG.
The following structure was proposed:

♦ Secretariat: Chair and Project Officer.
♦ Vice Chair.
♦ Core Steering Committee - composed of both Regional
and Section Chairs.

⇒7 Regional Section Chairs in the following

♦ Structure, outline, terms of reference, individual roles

⇒Chair:
∗
∗
∗
∗
∗
∗

regions:

∗
∗
∗
∗
∗
∗
∗

Oceania
Africa (sub-Saharan)
North America and Caribbean
Meso- and South America

West & Central Asia and North Africa (changed
November 2002)
(these are according to the IUCN Statutory regions)

⇒6 Taxonomic Section Chairs as per the following
taxa:

♦
♦
♦
♦
♦

∗
∗
∗
∗
∗
∗

Plants

∗

∗
∗
∗
∗

Reptiles/Amphibians
Fish

Invertebrates
Technical experts and practitioners.
Interested parties.
Explore scope for organizational linkages, and seeking
money for RSG through linkages.
Use Website for basic information and contact points.
Annual meeting at ERWDA of Core membership and/or
piggy back meetings.

c) How vulnerable would all this be to changes of personnel
or location of RSG Secretariat?
The following factors were deemed critical:
♦ Major: Loss of ERWDA’s support is beyond RSG’s
control.
♦ Need to design robust structure and processes to
survive loss of key individuals.
♦ Need to nurture motivation and rewards to volunteer
membership.
Strategic issue 8: How will the RSG get there?
a) What has to be done to move towards the new RSG?
The following lines of activities were identified as RSG’s
priorities in the immediate future:

Be the liaison with SSC Secretariat and SSC
Chair office.
Maintain good working relationships with host
institution.
Actively promotes and supports RSG mission.
According to the SSC Terms of Reference for
Specialist Group Chairs provide, a) leadership
and development, b) program development. c)
fundraising, d) advocacy and specialist group
conduct, e) governance, and f) management.

For all appointees, e.g. Vice Chairs, roles come
with responsibility and accountability in suitable
ways.
Proactivity is the norm.
Commitment to effective non-hierarchical
communications.
Commitment to nurturing the Network and
membership.
Commitment to promote resource base and
profile of RSG.

⇒Regional Representatives (the people

Mammals
Birds

Supervise Secretariat.

⇒Others appointed by Chair:

South and East Asia,
West, Central & East Europe and North Asia
(changed November 2002)

To provide guidance and leadership to RSG.

∗
∗
∗
∗
∗
∗
∗

mentioned below attended the meeting and
agreed to the roles prescribed below):
Oceania - Doug Armstrong
Sub-Saharan Africa - Mark Stanley Price
North America and Caribbean - Devra Kleiman
Meso- and South America - To Be Decided
(Devra G. Kleiman to pursue)
West & Central Asia and North Africa – Fred
Launay (changed November 2002)
South and East Asia - Sanjay Molur (appointed
December 2002)
West, Central & East Europe and North Asia Mike Jordan (changed November 2002)

⇒Taxon Representatives:

∗
∗

∗
∗
∗

Plants - Mike Maunder
Mammals - Luke Hunter (It was decided that the
following - Devra Kleiman, Andrew Spalton &
Mike Jordan would work in conjunction with Luke
Hunter in further developing the RSG Mammal
Section)
Birds - Phil Seddon
Reptiles/Amphibians - Pritpal Soorae
Fish - Heather Hall
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∗

Invertebrates - Vacant (since October 2002)

b) Can we define priority tasks for the next year and
indicative ones for the following year?
? Increase awareness and communication.

⇒Strategy draft on communication to be done by
?

Mike Maunder and submitted in one month
(25/5/02) from the date of this meeting.
Build strategic alliances with suitable partners.

⇒Secretariat to develop framework- 3 months
1. Develop a fund-raising strategy (draft by end of 2002).
2. It was agreed that an annual RSG meeting would be

very beneficial.
3. Conduct Re-introduction Training workshops in
conjunction with future RSG annual meetings and link
these with other relevant organizations.
Strategic Issue 9: What do we conclude about RSG’s
strategy, niche and operational plan?
The main conclusions were:
♦ The plan is ambitious.
♦ The strategy removes dependence on one individual as
Chair.
♦ It is visionary for needs.
♦ The strategy includes adaptive management.
♦ The plan is a pragmatic approach: we can test its
effectiveness over the next 2 years.

RSG organizational structure ...
Chair
Frederic Lanuay
Program Officer
Pritpal Soorae
Regional Chairs

Vice-Chair
Mike Maunder

Africa (sub-Saharan)
Mark Stanley Price

Birds
Phil Seddon

South & East Asia
Sanjay Molur

Fish
Heather Hall

West & Central Asia and
North Africa
Fred Launay

Invertebrates
Vacant

Meso– & South America
Vacant

Mammals
Luke Hunter

Oceania
Doug Armstrong
North America &
Caribbean
Devra Kleiman
West Central & East
Europe and North Asia
Mike Jordan
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Section-Chairs

RSG Membership
Over 300
members
worldwide

Plants
Mike Maunder
Reptiles/
Amphibians
Pritpal Soorae
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RSG Strategic Platform—potential RSG
contribution to the SSC Strategic Plan 20002010 ...
SSC Objectives

SSC Outputs

Potential RSG Contributions

SSC Vision:
A world that values and conserves
present levels of biodiversity
SSC Goal:
The extinction crisis and massive loss
in biodiversity are universally adopted
as a shared responsibility, resulting in
action to reduce this loss of diversity
within species, among species, and of
ecosystems

Proposed RSG Mission:
To combat the ongoing and massive loss
of biodiversity by using re-introductions as
a responsible tool for the management and
restoration of biodiversity through actively
developing and promoting sound interdisciplinary scientific information, policy,
and practice to establish viable wild
populations in their natural habitats.

SSC Objective 1:
Decisions and policies affecting
biodiversity influenced by sound
interdisciplinary scientific information
1.2. Status of biodiversity
assessed at regional and
national levels.

♦

Undertake regional and national
assessments of re-introduction,
biodiversity restoration opportunities
and unmet needs.

1.3. Status of key taxonomic
groups assessed.

♦

Undertake taxonomic assessments of reintroduction and biodiversity restoration
opportunities and unmet needs.
Produce taxon specific re-introduction
guidelines.
RSG Guidelines for Re-introduction to be
reviewed and updated.
Development and dissemination of RSG
policy documents and guidelines.
RSG study on effectiveness of reintroductions.
Timely, relevant, high-quality information
and advice on species translocations
and re-introductions provided by the
RSG to national agencies.

♦

1.5. Key techniques and policies
for the conservation of
biodiversity developed and
disseminated.

♦
♦
♦

1.6 Selected multilateral
environmental agreements and
national agencies supported
through the provision of
information on the status and
conservation of species.
1.8. Problem orientated,
interdisciplinary Action Plans
addressing significant
conservation issues published
and delivered to relevant
conservation audiences.

Objective 2:
2.2. Tools developed to assist
Modes of production and consumption decision makers in managing
that promote the conservation of
natural resources sustainably.
biodiversity adopted by users of
natural resources

♦

♦

♦

♦

Production of RSG Action Plan by RSG
Secretariat & Core Committee outlining
strategic objectives, research and
activity needs etc. Precise structure and
role to be identified.
Develop expertise and influence in postre-introduction evaluation and
assessment.
Link RSG activities with social and
economic issues to ensure that reintroduction and restoration recognized
as tools for the management of natural
resources.
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Objective 3:
Capacity increased to provide timely,
innovative and practical solutions to
conservation problems

3.1. Expertise of the SSC network
evolved to meet the needs of the
program

♦
♦

♦

♦

Undertake inventory of RSG
network and capacity.
Gaps in required expertise to
implement RSG program
identified.
Training and orientation packages
for conservation professionals to
be developed to strengthen
capacity of RSG.
Develop innovative, theoretical
and applied research on reintroductions

3.2. Management capacity and
performance of Specialist Groups
improved.

♦

3.3. Internal and external access
provided to SSC publications,
products and lessons learned.

♦

Review RSG products—including
web-sites, CD-roms, publications
etc.

3.5. Capacity of IUCN members to
use products and tools increase.

♦

Undertake capacity building of
RSG tools/techniques broadly
through IUCN.

3.6. Awareness of SSC authority on
global biodiversity enhanced.

♦

Review RSG profile to ensure
useful and timely advice provided
by RSG.
Produce high profile publicationsjournals and books.

♦

♦

3.7. Knowledge, expertise and
surveillance on emerging issues
improved.

♦

Establish triennium and annual
work plans.
Strengthen support capacity for
RSG e.g. Secretariat and host
organization.

RSG to identify and review
relevant emerging issues.

Workshop participants ...
Andrew SPALTON,
Office of the Adviser for the Conservation
of the Environment,
Diwan of Royal Court,
P.O. Box 246,
Muscat 113,
OMAN
Spalt@omantel.net.om
Devra G. KLEIMAN,
7216 Delfield Street,
Chevy Chase, MD 20815,
USA
dgkleiman@aol.com
Doug ARMSTRONG,
Lecturer, Department of Ecology,
Massey University ,
Private Bag 11222,
Palmerston North,
NEW ZEALAND.
D.P.Armstrong@massey.ac.nz
Frederic J. LAUNAY,
Management Advisor,
Environmental Research & Wildlife
Development Agency,
P.O. Box 45553,
Abu Dhabi,
UAE.
FLaunay@erwda.gov.ae
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Luke HUNTER,
Department of Biological Sciences,
Monash University,
PO Box 18,
Victoria, 3800,
AUSTRALIA
luke.hunter@sci.monash.edu.au
Mariano GIMINEZ-DIXON,
SSC Program Officer,
IUCN-The World Conservation Union,
Rue Mauverney 28,
CH-1196, Gland
SWITZERLAND
Mgd@hq.iucn.org
Mark Stanley-Price
Executive Director,
Durrell Wildlife Conservation Trust,
Les Augres Manor,
Trinity, Jersey JE3 5BP
Channel Islands
Mark.Stanleyprice@durrell.org
Mike JORDAN,
Animal Management Section,
Sparsholt College Hampshire,
Sparsholt,
Hants. SO21 2NF,
UK
mjordan@sparsholt.ac.uk

Michael MAUNDER,
Director of Horticulture,
Fairchild Tropical Garden,
10901 Old Cutler Road,
Coral Gables,
Miami, FL 33156-4296,
USA.
mmaunder@fairchildgarden.org
Philip J. SEDDON,
Director,
Diploma in Wildlife Management,
Zoology Department,
University of Otago,
P.O. Box 56,
Dunedin,
NEW ZEALAND
philip.seddon@stonebow.otago.ac.nz
Pritpal S. SOORAE,
Senior Conservation Officer,
Environmental Research & Wildlife
Development Agency,
P.O. Box 45553,
Abu Dhabi,
UAE.
PSoorae@erwda.gov.ae
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List of RSG members for the current IUCN
triennium: 2001 — 2004
Africa
Richard GIBSON, MAURITIUS spinnerdolphin@intnet.mu
Ernst J. VAN JAARSVELD, SOUTH AFRICA
vanjaarsveld@nbict.nbi.ac.za
Aghnaj ALI, MOROCCO ibis@casanet-a.net.ma
Peter LLOYD, SOUTH AFRICA
Holly DUBLIN, KENYA holly.dublin@ssc.iucn.org
Michael (Gus) MILLS, SOUTH AFRICA
gusm@parks-sa.co.za
Kevin DUNHAM, ZIMBABWE faykevin@ecoweb.co.zw
Christopher STUART, SOUTH AFRICA aawrc@yebo.co.za
John SKINNER, SOUTH AFRICA jskinner@op.up.ac.za
Thomas DE MAAR, KENYA tom_demaar@hotmail.com
Michael SOMERS, SOUTH AFRICA
michaelsomers@yahoo.com
Marion GARAI, SOUTH AFRICA mgarai@pop.co.za
Ed WITKOWSKI, SOUTH AFRICA
ed_witkowski@hotmail.com
Patricia MOEHLMAN, TANZANIA tan.guides@habari.co.tz
Ron GERLACH, SEYCHELLES npts@seychelles.net
Philip MURUTHI, KENYA pmuruthi@awfke.org
Sheila AGGARWAL-KHAN, KENYA
sheila.aggarwal-khan@unep.org
Charles MLINGWA TANZANIA, tawiri@africaonline.co.tz
Hendri COETZEE, SOUTH-AFRICA
ghproject@freemail.absa.co.za
Shirley STRUM, KENYA
sstrum@uscd.edu, sstrum@africaonline.co.ke
East Europe, North & Central Asia
Muzinic JASMINA, CROATIA jasmina@hazu.hr
Jason BADRIDZE, GEORGIA (C.I.S.)
jasonbadridze@hotmail.com
Sergey SKLYARENKO, KAZAKHSTAN sklyar@nursat.kz
Sipko TARAS, RUSSIA sevin@orc.ru
Irine KOVALYOVA, UKRAINE ikov@iz.freenet.kiev.ua
Jan SMIELOWSKI, POLAND nceebepz@free.ngo.pl
Meso & South America
Flávio H. G. RODRIGUES, BRAZIL
rodrigues@procarnivoros.org.br
Armando Xavier CASTELLANOS PENAFIEL, ECUADOR
iznachi@terra.com
Marcia RICCI, CHILE bioricci@yahoo.com
Gustavo APRILE, ARGENTINA
conserv@vidasilvestre.org.ar
Ernesto RODRIGUEZ-LUNA, MEXICO
saraguat@speedy.coacade.uv.mx
Francis KAHN, ECUADOR fkahn@ecnet.ec

North America & Carribean
Galen RATHBUN, USA grathbun@CalAcademy.org
Benjamin BECK, USA bbeck@nzp.si.edu
Robert BONDE, USA robert_bonde@USGS.GOV
Cyndi KUEHLER, USA KuehlerC@prodigy.net
Rosemarie GNAM, USA rgnam@amnh.org
Nate FLESNESS, USA Nate@isis.org
Richard WATSON, USA rwatson@peregrinefund.org
Steven MATTHEWS, USA
Richard P. READING, USA zooresearch@denverzoo.org
Alan LIEBERMAN, USA LiebermanA@Prodigy.net
Brian MILLER, USA zooconservation@denverzoo.org
Raul A. PEREZ-RIVERA, USA
William WADDELL, USA wwaddell@pdza.org
Tom CADE, USA tcade@peregrinefund.org
David WINGATE, BERMUDA wingate@BBSR.EDU
Devra G. KLEIMAN, USA Dgkleiman@aol.com
Tim CLARK, USA timothy.w.clark@yale.edu
Andrew T. SMITH, USA a.smith@asu.edu
Nina MARSHALL, USA n.marshall@conservation.org
Stephen HERRERO, CANADA herrero@ucalgary.ca
Rurik LIST-SANCHEZ, MEXICO
rurik@toluca.podernet.com.mx
Mike PHILLIPS, USA tesf@montana.net
Rolf Guido KRABE, CANADA
Rainer H. BROCKE, USA
Bob JOHNSON, CANADA bjohnson@zoo.metrotor.on.ca
Bruce PAVLIK, USA bruce@mills.edu
Michael MAUNDER, USA mmaunder@fairchildgarden.org
Steve OSOFSKY, USA steve.osofsky@wwfus.org
Steven FRITTS, USA steve_fritts@fws.gov
Ludwig CARBYN, CANADA lu.carbyn@ec.gc.ca
Geoff HOLROYD, CANADA geoffrey.holroyd@ec.gc.ca
Sandy VISSMAN, USA
Scott HEREFORD, USA scott-hereford@fws.gov
Douglas SMITH, USA Doug_Smith@nps.gov
James Perran ROSS, USA prosscsg@flmnh.ufl.edu
Clio SMEETON, CANADA cei@nucleus.com
Hartmut WALTER, USA walter@geog.ucla.edu
Pat BUMSTEAD, CANADA patbumstead@home.com
John FAY, USA john_fay@fws.gov
Brian JOHNS, CANADA brian.johns@ec.gc.ca
Loyal MEHRHOFF, USA loyalmehrhoff@nps.gov
Leslie WARD, USA leslie.ward@fwc.state.fl.us
Randall WELLS, USA rwells@mote.org
Edward, Jr. GUERRANT, USA edguerr@agora.rdrop.com
Rick HUDSON, USA iguanhudso@aol.com
Allison ALBERTS, USA aalberts@sandiego.org
E. Tom THORNE, USA Tom.Thorne@wgf.state.wy.us
Daniel ODELL, USA dan.odell@seaworld.com
Gladys KALEMA, USA gkalema@hotmail.com
Stephen KRESS, USA skress@audubon.org
Michael W. KLEMENS, USA mwklemens@aol.com
Ruth ELSEY, USA Elsey_RM@wlf.state.edu
Ronald MARLOW, USA marlowhoff@aol.com
Gina Crowder LEVESQUE, USA crowdeg@okstate.edu
Kelly BROCK, USA Brock.Kelly@cnrsw.navy.mil
Paul BANKO, USA paul_banko@usgs.gov
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George ARCHIBALD, USA george@savingcranes.org
Peter TOLSON, USA ptolson@toledozoo.org
Bob COOPER, USA bobmcooper@hotmail.com
Nils WARNOCK, USA nilsw@prbo.org
D. Peter SIMINSKI, USA psiminski@desertmuseum.org
Sterling MILLER, USA millers@nwf.org
Michael SREDL, USA msredl@gf.state.az.us
Ibiza MARTINEZ-SERRANO, MEXICO
ibmarse@rocketmail.com
Kenneth GLANDER, USA glander@duke.edu
Daniel BLUMSTEIN, USA marmots@ucla.edu
Stephen KELLERT, USA stephen.kellert@yale.edu
Raymond SAUMURE, USA inswlpta@hotmail.com
James A. POWELL, USA powell@wpti.org
Michael STOSKOPF, USA michael_stoskopf@ncsu.edu
Lynne BAKER, USA primatereintro@yahoo.com
Miriam MONTERROSO DE HELWIG, USA
arcas@intelnet.net.gt
Donald MOORE, USA
Joanne EARNHARDT, USA joanne@lpzoo.org
Oceania
Kingsley DIXON, AUSTRALIA kdixon@kpbg.wa.gov.au
Melody SERENA, AUSTRALIA platypus@vicnet.net.au
Andrew BURBIDGE, AUSTRALIA
andrewb@calm.wa.gov.au
John ABERTON, AUSTRALIA jgabert@deakin.edu.au
Ian SMALES, AUSTRALIA ismales@zoo.org.au
David TOWNS, NEW ZEALAND dtowns@doc.govt.nz
Gregory H. SHERLEY, NEW ZEALAND
gsherley@doc.govt.nz
Mel GALBRAITH, NEW ZEALAND mgalbraith@unitec.ac.nz
Brian Dougas BELL, NEW ZEALAND wmil@clear.net.nz
Don MERTON, NEW ZEALAND dmerton@doc.govt.nz
Peter MENKHORST, AUSTRALIA
Peter.Menkhorst@nre.vic.gov.au
Philip SEDDON, NEW ZEALAND
philip.seddon@stonebow.otago.ac.nz
Doug ARMSTRONG, NEW ZEALAND
Armstrong@massey.ac.nz
Manfred JUSAITIS, AUSTRALIA
jusaitis.manfred@saugov.sa.gov.au
Katherine MOSEBY, AUSTRALIA arid.recovery@wmc.com
Philip G. SIMPSON, NEW ZEALAND
philip_wendy@free.net.nz
David R. GIVEN NEW ZEALAND givend@attglobal.net
Barbara WILSON, AUSTRALIA barbw@deakin.edu.au
Michael IMBER, NEW-ZEALAND
Leong LIM, AUSTRALIA ltlamc@magna.com.au
Gerald KUCHLING, AUSTRALIA
kuchling@cyllene.uwa.edu.au
Peter MYRONUIK, AUSTRALIA pmyroniuk@zoo.org.au
Ken JOHNSON, AUSTRALIA
Timothy NEW, AUSTRALIA zootn@zoo.latrobe.edu.au
Dick VEITCH, NEW ZEALAND dveitch@kiwilink.co.nz
Maurizio ROSSETTO, AUSTRALIA mrossett@scu.edu.au
John SAWYER, NEW-ZEALAND
Michael MAHONY, AUSTRALIA
bimjm@alinga.newcastle.edu.au
Jeff SHORT, AUSTRALIA jeff.short@cse.csiro.au
Clare HANKAMER, AUSTRALIA c_hankamer@hotmail.com
Alan HORSUP, AUSTRALIA alan.horsup@env.qld.gov.au
Per CHRISTENSEN, AUSTRALIA
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Dorian MORO, AUSTRALIA d.moro@ecu.edu.au
Anthony BOWLAND, AUSTRALIA
Tony.Bowland@nt.gov.au
Keith OWEN, NEW ZEALAND kowen@doc.govt.nz
Andrew NELSON, NEW ZEALAND nelsona@akcity.govt.nz
John WAMSLEY, AUSTRALIA john.wamsley@esl.com.au
Graham USSHER, NEW ZEALAND
g.ussher@auckland.ac.nz
Richard FRANKHAM, AUSTRALIA
rfrankha@rna.bio.mq.edu.au
David COATES, AUSTRALIA davidc@calm.wa.gov.au
Steven LAPIDGE, AUSTRALIA
Steven.Lapidge@nrm.qld.gov.au
Mark HOLDSWORTH, AUSTRALIA
markh@dpiwe.tas.gov.au
Richard MALONEY, NEW ZEALAND
rmaloney@clear.net.nz
Tony WHITAKER, NEW ZEALAND whitaker@ts.co.nz
Jacqueline RICHARDS, AUSTRALIA
jacqui.richards@cse.csiro.au
Marcus PICKETT, AUSTRALIA marcus@olis.net.au
Mark CRAIG, AUSTRALIA mcraig@adelaidezoo.com.au
Richard JAKOB-HOFF, NEW ZEALAND
jakobhr@akcity.govt.nz
John EWEN, AUSTRALIA j.ewen@zoo.latrobe.edu.au
Suzanne MEDINA, USA smedina@mail.gov.gu
Peter COPLEY, AUSTRALIA
copley.peter@saugov.sa.gov.au
Shaarina Adelle TAYLOR, NEW-ZEALAND
jas.shaarina@hyper.net.nz
Ross HAMILTON, AUSTRALIA ross@cyllene.uwa.edu.au
Keith MORRIS, AUSTRALIA keithm@calm.wa.gov.au
Luke HUNTER, AUSTRALIA
luke.hunter@sci.monash.edu.au
Kristin WARREN, AUSTRALIA
warrenk@numbat.murdoch.edu.au
Celestino AGUON, USA tinoa@mail.gov.au
South & East Asia
Govindasamy AGORAMOORTHY, TAIWAN
agoram@mail.nsysu.edu.tw
Anslem DE SILVA, SRI LANKA kalds@sltnet.lk
Charles SANTIAPILLAI, SRI LANKA csanti@slt.lk
Narayan GOUTAM, INDIA goutam@vsnl.net
Hsiang-chien WU, TAIWAN hsiang@spnp.gov.tw
John HENSHAW,THAILAND drjohn1@cscoms.com
Koichi MURATA, JAPAN koichimurata@aol.com
Mohd. Hatta MOHD. RAMLEEONUMA, MALAYSIA
hattaramlee@yahoo.com
Ravi CHELLAM, INDIA WII@GIASDL01.VSNL.NET.IN
R. J. RAO, INDIA JAGANATH@sancharnet.in
Ziming WAN, CHINA citeswan@zicn.com
Yong-Shik KIM, KOREA yskim1@ynucc.yeungnam.ac.kr
Zhigang JIANG, CHINA jiangzg@panda.ioz.ac.cn
Chang Man WON, SOUTH-KOREA wonkorea@chollian.net
Zongyi WANG, CHINA yangrongsheng@263.net
Sally R. WALKER, INDIA zooreach@vsnl.com
Sanjay MOLUR, INDIA herpinvert@vsnl.com
Vivek MENON, INDIA indianwildlife@vsnl.com
Asad Rafi RAHMANI, INDIA bnhs@bom3.vsnl.net.in
Mike H. N. CHONG, MALAYSIA mikechn@pc.jaring.my
Navjot SODHI, SINGAPORE dbsns@nus.edu.sg
Rhodora DE VEYRA, PHILIPPINES pawikan@psdn.org.ph
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Michael HUFFMAN, JAPAN huffman@pri.kyoto-u.ac.jp
Satya Priya SINHA, INDIA sinhasp@yahoo.com
West Asia
Frederic LAUNAY, UAE flaunay@erwda.gov.ae
Ralph DALY, OMAN
Abdul R. KHOJA, SAUDI ARABIA ark@nwrc-sa.org
Stephane OSTROWSKI, SAUDI ARABIA
ostrowski@nwrc-sa.org
Pritpal SOORAE, UAE PSoorae@erwda.gov.ae
Andrew SPALTON, OMAN acedrc@gto.net.om
Hermanus GROBLER, OMAN grobler@omantel.net.om
Mark LAWRENCE, UAE mlawrence@erwda.gov.ae
Robert LLEWELLYN-SMITH, UAE llsmith@emirates.net.ae
Abdulaziz H. ABUZINADA, SAUDI ARABIA
ncwcd@AEA-zazil.net
Eric BEDIN, SAUDI ARABIA bed@nwrc-sa.org
Olivier COMBREAU, UAE ocombreau@erwda.gov.ae
Khaldoun KIWAN, UAE kkiwan@erwda.gov.ae
Abdullah BANI MALEK, UAE darummah@emirates.net.ae
Jacob MWANZIA, UAE manhal@dpanet.org.ae
Iyad NADER, SAUDI ARABIA kkwrc.ksa@zajil.net
Hooshang ZIAIE, IRAN
Salma TALHOUK, LEBANON ntsalma@aub.edu.lb
Patrick PAILLAT, SAUDI-ARABIA paillat@nwrc-sa.org
Najmuddin Bux VISTRO, UAE nvistro@erwda.gov.ae
Mohammed POURKAZEMI, IRAN pkazemi_m@yahoo.com
Salim JAVED, UAE sjaved@erwda.gov.ae
Himansu DAS, UAE hsdas@erwda.gov.ae
Pascal MESOCHINA, SAUDI-ARABIA
mesochina@nwrc-sa.org
Christian GROSS, UAE chgross@emirates.net.ae
John Newby, UAE jnewby@erwda.gov.ae
Western Europe
Thomas LANGTON, UK tritonhouse@netscapeonline.co.uk
Francois MOUTOU, FRANCE f.moutou@alfort.afssa.fr
Christopher LEVER, UK
Michael FAY, UK m.fay@rbgkew.org.uk
Jose M. IRIONDO, SPAIN iriondo@ccupm.upm.es
Anthony M. HUTSON, UK hutsont@pavilion.co.uk
Michael B. USHER, UK
Roland WIRTH, GERMANY Roland.Wirth@zgap.de
Nick LINDSAY, UK nick.lindsay@zsl.org
Simon CAPT, SWITZERLAND simon.capt@cscf.unine.ch
Jean-Francois ASMODE', FRANCE oge@club-internet.fr
Werner D'OLEIRE-OLTMANNS, GERMANY
w.oleire@ko-mo.de
Jean-Claude MALAUSA, FRANCE malausa@antibes.inra.fr
Waltraut ZIMMERMANN, GERMANY wazi@zoo-koeln.de
William TRAVERS, UK wildlife@bornfree.org.uk
Stewart K. ELTRINGHAM, UK SKE1000@cus.cam.ac.uk
Eliezer FRANKENBERG, ISRAEL
eliezer.frankenberg@nature-parks.org.il
Koenraad DE SMET, BELGIUM
koen.desmet@lin.vlaanderen.be
Luigi BOITANI, ITALY l.boitani@pan.bio.uniromal.it
Thomas SJOASEN, SWEDEN maude-g@algonet.se
Peter OLNEY, UK yearbook@zsl.org
John LINNELL, NORWAY john.linnell@ninatrd.ninaniku.no
Peter JACKSON, SWITZERLAND pjackson@sefanet.ch

Francesco ROCCA, ITALY tozbiera@iol.it; torbiera@iol.it
Frank E. RIETKERK, NETHERLANDS
f.rietkerk@apenheul.nl
Chris MAGIN, UK chris_magin@hotmail.com
Juliet CLUTTON-BROCK, UK juliet.cb@btinternet.com
Ian SWINGLAND, UK ian@herons-hall.co.uk
Margaret RAMSAY, UK m.ramsay@rbgkew.org.uk
Lynne Margaret COLLINS, UK
lynne.collins@english-nature.org.uk
Alison WILSON, SWITZERLAND awilson@swissonline.ch
David SALTZ, ISRAEL dsaltz@bgumail.bgu.ac.il
Piero GENOVESI, ITALY infspapk@iperbole.bologna.it
Angela GLATSTON, NETHERLANDS
a.glatston@rotterdamzoo.nl
Moreno EULALIA, SPAIN emoreno@eeza.csic.es
Miranda STEVENSON, UK mirandast@msn.com
Michael WOODFORD, PORTUGAL dinton@aol.com
Peter WYSE JACKSON, UK pwj@bgci.rbgkew.org.uk
Koen BROUWER, NETHERLANDS
king.koen@wxs.nl, nvdzoos@nvdzoos.nl
Simon DOWELL, UK S.D.Dowell@livjm.ac.uk
Stephen BREND, UK clovenhoof@easynet.co.uk
Lee DURRELL, UK leedurrell@durrell.org
Gustavo GANDINI, ITALY gustavo.gandini@unimi.it
Chris BOWDEN, UK chris.bowden@rspb.org.uk
Jean-Marc CUGNASSE, FRANCE
Angel BANARES BAUDET, SPAIN abb@iecnet.com
Magdalena VICENS-FORNES, SPAIN fjbs@bitel.es
Lynne FARRELL, UK lynne.farrell@snh.gov.uk
Sandro LOVARI, ITALY lovari@unisi.it
Moreno EULAILA, SPAIN
Eladio FERNANDEZ-GALIANO, FRANCE
eladio.fernandez-galiano@coe.int
Trevor POOLE, UK tbpoole@dircon.co.uk
William OLIVER, UK wlroliver@aol.com
Peter J. GARSON, UK peter.garson@ncl.ac.uk
Stefano ALLAVENA, ITALY
Paul GORIUP, UK paul.goriup@naturebureau.co.uk
Jean-Francois TERRASSE, FRANCE
Martine BIGAN, FRANCE
Andrew PULLIN, UK a.s.pullin@bham.ac.uk
Georgina M. MACE, UK georgina.mace@ioz.ac.uk
Paul PEARCE-KELLY, UK ppk@zsl.org
Felipe RODRIGUEZ-GODOY, SPAIN
frodgod@gobiernodecanarias.org
Borja HEREDIA, SPAIN borja.heredia@dgcn.mma.es
Sarah CHRISTIE, UK Sarah.Christie@zsl.org
Lydia KOLTER, GERMANY lkolter@zoo-koeln.de
Donato BALLASINA, ITALY
Mark ATTWATER, UK markattwater@lineone.net
Urs BREITENMOSER, SWITZERLAND
breitenmoser@ivv.unibe.ch
Adriana Gomes CONSORTE-MCCREA, UK
Alexandra DIXON, UK alexandramdixon@cs.com
Iain J. GORDON, UK i.gordon@mluri.sari.ac.uk
Mark STANLEY PRICE, UK Mark.Stanleyprice@durrell.org
John HARTLEY, JERSEY jhartley@durrell.org
Andrew JACKSON, UK A.Jackson@rbgkew.org.uk
Anneke CLASON, NETHERLANDS clason@let.rug.nl
Emilio LAGUNA, SPAIN emilio.laguna@cma.m400.gva.es
Renata MOLCANOVA, UK renatavu566@aol.com
Barbara LIVOREIL, FRANCE BLivoreil@aol.com
Francois SARRAZIN, FRANCE Fsarrazi@snv.jussieu.fr
Arthur LINDLEY, UK alindley@rspca.org.uk
Eberhard CURIO, GERMANY
eberhard.curio@ruhr-uni-bochum.de
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Erik VAN DER STRAETEN, BELGIUM evds@ruca.ua.ac.be
Catherine KING, NETHERLANDS c.king@rotterdamzoo.nl
Deborah PAIN, UK Debbie.Pain@RSPB.org.uk
Leon BENNUN, UK leon.bennun@birdlife.org.uk
Sue MAINKA, SWITZERLAND sue.mainka@iucn.org
Ian MCLEAN, SWITZERLAND i.mclean@gichd.ch
Jennifer C. DALTRY, UK jdaltry@aol.com
Michael Ole JORGENSEN, DENMARK
bio-zoo@post3.tele.dk
Kristy SWINNERTON, UK kjswin@netcomuk.co.uk
Juan Antonio GOMEZ, SPAIN
centro.granja@cma.m400.gva.es
Claudio SILLERO, UK claudio.sillero@zoo.ox.ac.uk
Mike JORDAN, UK mjordan@sparsholt.ac.uk
John KNOWLES, UK jknowles@itinternet.com

Colin CLUBBE, UK c.clubbe@rbgkew.org.uk
Jacques HELENE, FRANCE h.jacques.otter@wanadoo.fr
Robert KENWARD, UK reke@ceh.ac.uk
Wendy STRAHM, SWITZERLAND was@hq.iucn.org
Wolfgang SCHERZINGER, GERMANY
wolfgang.scherzinger@fonpv-bay.bayern.de
Giuliano TALLONE, ITALY guilianotallone@iol.it
Yves DE SOYE, SPAIN
dir.cientifica@loroparque-fundacion.org
Heather HALL, UK heather.hall@zsl.org
Ralf BOEGEL, AUSTRIA ralf.boegel@t-online.de
Jenifer HILBURN, ITALY elojen@yahoo.com
Peter-Hinrich PRATJE, GERMANY
ppratje@eudoramail.com

IUCN Veterinary Specialist Group reorganizes
to promote collaboration
he IUCN Veterinary Specialist Group (VSG) held a
workshop to plan the future role of the
organization within the Species Survival
Commission on June 4th- 6th, 2002 at the White
Oak Conservation Center in Yulee, Florida, USA. The
meeting was organized to develop a new vision for the VSG,
identify strategies to work toward this vision, and to design a
new organizational structure suited to achieve the group’s
goals. In early 2001, Dr’s Richard Kock and William Karesh
were appointed to cooperatively chair the VSG following Dr.
Michael Woodford’s lead since its inception in 1984. In light
of this change in leadership and the IUCN’s Species
Survival Commission’s new mission and strategies identified
for 2001-2010, the VSG co-chairs invited 34 professionals
working in a wide variety of veterinary, health and
conservation disciplines from around the world to help
develop a corresponding way forward for the VSG. The
CBSG provided a professional facilitator for the workshop,
Dr. Harrie Vrendenburg of the University of Calgary. Since
2001, the VSG has grown from 162 members in 43
countries to a level of 230 members (44% increase)
representing 53 countries (23 % increase). We anticipate
these numbers to continue to grow as we reach out in more
collaborative ways to address the increasing needs for
ensuring health.
To establish a foundation on which to build, workshop
participants created timelines of significant events related to
veterinary medicine and conservation activities and
assessments of current needs, constraints, opportunities
and resources. From this base, a collaborative approach
was used to develop a new mission statement for the VSG:
The IUCN Veterinary Specialist Group is a
collaborative multidisciplinary network supporting
and promoting the health of wildlife and wildlife
management as core components of ecosystem
and biodiversity conservation.
This statement highlights the groups commitment to a
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multidisciplinary approach that will help to ensure a future
rich in biodiversity where the health of wildlife and
ecosystems is maintained not only by natural processes but
also protected by sensible management practices and
appropriate policies. The importance of the VSG’s
participation in conservation efforts and sustainable use
strategies is strongly supported by the inherent sciencebased, problem solving orientation of its members.
Additionally, while a multidisciplinary approach often has to
be encouraged among other scientific disciplines, wildlife
health professionals routinely operate using a “network”
strategy, consulting with sub-disciplinary specialists.
Leading from this consensus on a shared vision for the
VSG, workshop participants identified and defined action
areas for the group:
1. Structure of VSG and network:
Workshop participants designed a new organizational
structure to facilitate communication and to organize
members in potential working teams. This structure
includes:
a) the two co-chairs of the VSG;
b) an Executive Director;
c) regional coordinators;
d) special task forces to address particular programmatic
areas;
e) an advisory board composed of key VSG members;
f) VSG members; and
g) additional expert advisors.
2. Information, communications and systems
Workshop participants identified a need to establish a
working group to address information handling. In addition
to maintaining contact lists of members and experts to
expedite communication, a need for additional access to
wildlife health and related veterinary information was
identified. It must be stressed that a priority mission of the
VSG is to provide timely informational resources and
scientifically based advice to individuals, organizations,
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agencies, and governments. As such, improving the ability
We invite any members of the Re-introduction Specialist
of the VSG to provide advice and
Group to contact us if they have
access to information and expert
projects in which health issues may
Since 2001, the VSG has grown
resources is critical to achieving our
play a role. The address for our
goals. To this end, work is currently
from 162 members in 43 countries soon-to-launched website is www.
underway to launch a VSG website
iucn-vsg.org.
to a level of 230 members (44%
that will serve as a database of
members contact information and
increase) representing 53 countries Direct email contacts are as
areas of expertise, as a means to
facilitate direct communication, and
follows:
(23 % increase).
as a source of wildlife health
information.
Dr. William B. Karesh, VSG Cochair, wkaresh@wcs.org
Dr. Richard Kock, VSG Co-chair, richard.kock@oau-ibar.org
3. Capacity Building
The need to developing local capabilities was highlighted at
Dr. Julian Gee, VSG Executive Director,
the workshop. Participants identified four major areas of
juliandgee@aol.com
action: a regional needs assessment, enhancing access to
information, training, and developing policies to promote
Regional Coordinators:
regional capacity enhancement.
Sub-Saharan Africa, Dr. Jacob Mwanzia,
musee36@yahoo.com
North Africa - Middle East, Dr. Jamie Samour,
4. Policy
An important role for the VSG is to inform and influence
falcon@shabakah.com
policy on the key issues (related to veterinary matters)
Australia - New Zealand - South Pacific, to be identified
affecting conservation and management of wildlife and
U.S. and Canada, Dr. Dave Jessup,
ecosystems. These could be currently identified issues or
djessup@ospr.dfg.ca.gov
newly emerging issues, health threats, or other topics
Mexico - Central America – Caribbean, Dr. Jorge Paredes,
related to the health and well-being of wildlife and the
jparedes88@hotmail.com
environment. The workshop group recommended the
South America, Dr. Marcela Uhart,
establishment of a Policy Task Force or committee.
muhart@satlink.com.ar
Individuals within this group would accept responsibility for
South Asia, Dr. Pradeep Malik,
individual policy assignments and build teams of relevant
Malikpk@wii.gov.in
experts and stakeholders to complete the projects.
East Asia, Dr. Koichi Murata,
k-murata@brs.nihon-u.ac.jp
Europe, Dr. Kai Frolich,
5. Expertise
While ultimately the activities of the VSG will be largely
froelich@izw-berlin.de
driven by requests from end-users, the group felt that more
Special Thanks
IUCN Species specialist groups, field biologists, and
We would like to thank the Gilman Foundation and the staff of the
government wildlife agencies would incorporate veterinary
White Oak Conservation Center for generously hosting the VSG
services into conservation projects if they were aware of
Futures Workshop and the Turner Foundation for providing
what expertise veterinarians could offer. The group agreed
additional funds for the logistics of gathering representatives from
that a database of wildlife veterinarians and allied
around the world to participate. The support of these two
professions would be useful for the VSG Co-chairs and
organizations was essential to our efforts to select a group of
regional coordinators when contacted for assistance and
professional participants not limited by the professional or
when making recommendations for SSC specialist groups.
geographic bias of holding the workshop in conjunction with another
organization’s meeting. We would also like to thank the Wildlife
The VSG website will be designed around the database of
Conservation Society for providing support in preparation for the
expertise concept.
6. Funding
Members identified the need for a team approach to fund
raising, to obtain funds needed to support the expanded
activities of the VSG. A Task Force was established to
address funding needs and approach various potential
donors for short term and long-term support. The group
developed budgets for the next 10 years with the recognition
of the need for paid staff for the VSG in the near future.
7. Links to SSC Specialist Groups
VSG members want to work more closely with other IUCN
groups. An indirect mechanism for this is by VSG members
promoting their affiliation with the group. A more direct
approach will be made by contacting the chairs of SSC
Specialist Groups to notify them of the VSG re-organization
and to invite each group to appoint a wildlife health
professional to serve as a link between the respective
groups.

workshop and for administration of the VSG operations to date. We
thank Dr. Ulysses S. Seal of the IUCN CBSG for providing the
inspiration, encouragement and original structure for this workshop
and Dr. Harrie Vrendenburg for generously giving his time to serve
as expert facilitator. Lisa Starr and Krista Poppe of WCS have been
instrumental in organizing the VSG to date, preparing materials for
the futures workshop and producing the final documents. Finally,
none of this work would have been possible without the dedicated
effort of the workshop participants many of whom were previously
not VSG members, and the input from many of the VSG members
who could not attend the workshop. We would like to take this
opportunity to express our sincere gratitude.

Contributed by William B. Karesh, Co-Chair, Department Head,
Field Veterinary Program, Wildlife Conservation Society,
Bronx, NY, USA, e-mail: wkaresh@wcs.org and Richard Kock,
Co-Chair, PACE Epidemiology, OAU-Inter African Bureau for
Animal Resources, Nairobi, Kenya, e-mail: richard.kock@oauibar.org
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Where guidelines can help: a history of reintroductions in Seychelles
e-introduction has become a major conservation
tool since the release of the Arabian oryx (Oryx
leucoryx). The emotional appeal of reestablishing species in their former ranges has
contributed to a proliferation of re-introduction and
translocation projects, although this approach is seen by
some as a distraction from more urgent conservation
priorities.
In numerous reviews of the progress of re-introductions,
attention has been drawn to frequent poor results and
concern has been raised over the problems caused by
inadequate research and planning. These concerns led to
the development of the IUCN Guidelines for Re-introduction
drawn up by the IUCN/SSC Re-introduction Specialist
Group (RSG). These highlight the need for pre-release
research into the species’ ecology, conditions of the release
site and the suitability of the release organisms, and reflect
best current practice. The value of which can be seen in the
high success rate of re-introductions such as the Chatham
island black robin (Pteroica traversi), Seychelles warbler
(Acrocephalus seychellensis), black-footed ferret (Mustela
nigripes) and Mallorcan midwife toad (Alytes muletensis).
Even where re-introductions have had poor success or have
failed entirely, the approach proposed in the guidelines may
produce information invaluable for planning future releases,
as in the case of the golden lion tamarin (Leontopithecus
rosalia rosalia). A brief review of re-introductions in
Seychelles shows how a combination of luck and good
planning enabled some early introductions to succeed whilst
others would have benefited from the approach advocated
by the RSG guidelines.
Early lucky and not so lucky experiments
19th century translocations are effectively introductions for
aesthetic purposes. Many of these were failures, but at an
unknown date prior to 1892 a population of Seychelles
magpie robins (Copsychus seychellarum) was established
on the coral island of Alphonse. This introduction outside the
species’ natural range was undocumented, by 1965 it had
disappeared. Similar releases by individual island managers
apparently resulted in a short lived population of Seychelles
scops owls (Otus insularis) on Alphonse in the mid 1900s.
More successful transfers resulted in populations of Aldabra
giant tortoises (Dipsochleys dussumieri) on Fregate island
from the 1950s and black mud turtles (Pelusios subniger
parietalis) on Cousin in the 1960s (although this population
may have died
out in about
1999).

Seychelles black mud turtle
(Pelusios subniger parietalis)
@ Justin Gerlach
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The
Seychelles
kestrel (Falco
araea) was reintroduced to
Praslin island
in 1977. A
study of the

ecology of the kestrel had suggested some reasons for their
apparent extinction on Praslin although these were not
investigated in any detail. The release of six pairs has been
described as ‘island marooning’ due to the lack of any follow
up or management. No monitoring was carried out and
recent reports indicate that only approximately 10 pairs
remain 23 years later.
Planned releases in the
1970’s to 80’s
A more systematic approach was taken with the transfer of
Aldabra tortoises to Curieuse by the Royal Society and the
Seychelles Islands Foundation (SIF) in 1979-85. Prerelease studies considered habitat suitability, access issues,
potential carrying capacity and food and water availability.
The tortoises proved easy to establish (as the Fregate
release indicated) but an unforeseen poaching problem
prevented population growth. This issue has now been
addressed and since 1990 the population has been growing
steadily. This was the first attempt to plan a re-introduction
in Seychelles and the poor initial results can be attributed to
unforeseen problems rather than bad planning. A more
intensive research agenda was used to plan the reintroduction of the Seychelles warbler (Acrocephalus
seychellensis) to Aride and Cousin islands by the
International Council for Bird Preservation (ICBP; now
BirdLife International) and the Royal Society for Nature
Conservation in 1989. In this case a full year of food
availability data were collected, confirming that these islands
were suitable prior to release. The planning stage covered
all the issues subsequently highlighted by the RSG
guidelines and this approach was rewarded with outstanding
success (population expansion of 700% in 10 years).
Seychelles magpie robin – a case
history of experimentation
One of the longest running re-introduction programs is that
of the Seychelles magpie robin (Copsychus sechellarum).
Active conservation re-introductions for this species now
span 24 years although the first attempts to establish new
populations date from the 1890s. Historically the Seychelles
magpie robin was distributed throughout the granitic
Seychelles islands but declined rapidly in the latter half of
the 19th century. Principal causes of decline have been
variously attributed to alien predators, capture by humans
and habitat destruction. By 1965 the Seychelles magpie
robin was restricted to Fregate island. This population
declined to 39 birds in 1978. In that year a re-introduction to
Aride was attempted in a World Wildlife Fund funded project
where three pairs were released in April. Prior to the
translocation some data on habitat and limited collections of
invertebrates had been gathered, no comparative data from
Fregate were available. Post-release monitoring was
restricted to April-November 1978. During this time 3 birds
disappeared (losses of 50% in 3 months), no causes of
death were established. A second release was undertaken
in April 1979, using 2 pairs. No post-release monitoring was
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undertaken and when the progress of the Aride population
was inspected in October 1980 only a single male survived.
The failure of these re-introductions was suggested to be
the use of pesticides, entanglement with Pisonia grandis
fruit or stress during transfer. No further releases were
made for several years due to a rapid decline in numbers on
Fregate, falling to a minimum of 22 birds in 1990.

owls. The numbers of barn owls have been reduced by the
island wardens and the disease and food questions were to
be addressed by the BirdLife International Seychelles
Magpie Robin Recovery Program. Responsibility for this
program was taken over by BirdLife Seychelles (a BirdLife
International office established and funded by the Royal
Society for the Preservation of Birds) in 1997.

Research into the suitability of Aride for future releases was
initiated in 1992 with studies of food levels. Invertebrate
sampling was used to suggest that food availability on Aride
was higher than on Fregate, although the data collection
and interpretations have been criticized. Both these data
and data collected in 1995 indicate that invertebrate
abundance is high in the soil on Aride. Seychelles magpie
robins feed primarily from the leaf litter rather than the soil
and the data from leaf litter in the dry-season indicates that
Aride’s habitats support less than 50% of the invertebrates
recorded on Fregate.

Despite the absence of a mate the remaining female on
Aride continued to lay eggs and attempted to incubate them.
In 1997 one of these infertile eggs was swapped for an egg
from Cousin. This move was undertaken at short notice and
without consultation with Aride’s management. The egg was
subsequently found to be infertile. These failures highlighted
the need for disease studies and more detailed food
research prior to further releases.

On 18th January 2000 a male Seychelles magpie robin was
transferred from the island of Cousine. Unlike previous
releases a ‘soft release’ strategy was used with the male
Intensive management of the Fregate population was
being kept in an aviary prior to release. At the time of
initiated by ICBP in 1990 with the
release the disease profile of the
Seychelles Magpie Robin
and the transferred bird
Even where re-introductions have had island
Recovery Plan. By 1992 there
had not been determined and
poor success or have failed entirely, data on food levels were
had been a slight increase on
Fregate, to 26 birds, and in that
collected after release of the bird.
the approach proposed in the
year the first experimental
pair survived and the female
guidelines may produce information This
release on Aride was carried out
laid eggs regularly. None of
invaluable for planning future releases. these eggs hatched and it was
by ICBP with the release of a
male in March. A second male
concluded that there was a
was released in July and a female in 1994 but by the end of
fertility or incubation problem. Transfer of a fertile egg from
the year there were no survivors. No causes of failure were
Cousin resulted in a hatching but the chick was killed by the
identified although disease and predation were suggested.
male. New re-introduction proposals were made and
accepted despite concerns over misleading analyses and
In October 1995 3 pairs were released; within 28 days only
the issues of food availability and the carrying capacity of
one pair survived. One of the birds was found to be infected
the island. In January 2002 this pair was removed to a cage
by the pathogenic bacterium Eryspelothrix rhusiopathiae.
on Fregate island and 15 captive birds released on Aride.
After these deaths supplementary feeding was provided to
Within 6 months a chick had fledged but nine of the
the surviving pair. A number of nesting attempts in 1996
released birds had died, repeating the patterns of all
resulted in infertile eggs. The male died in June 1996, again
previous releases on Aride. The 2002 release was the first
with Eryspelothrix rhusiopathiae being isolated from the
to incorporate success indicators showing that the adult
corpse.
mortality rate of 60% in six months fails to meet the criteria
for success. The loss of 24 magpie robins on Aride during
At this point re-introduction to Aride was put on hold while
seven re-introduction attempts highlights the need for the
the causes of the previous failures were investigated.
careful approach proposed by the RSG guidelines (see
Through 1994-1996 re-introduction attempts focused on the
table 1).
islands of Cousin and Cousine where much greater success
was achieved. Likely causes of failures on Aride were
Implementing the RSG guidelines
suggested to have been food shortage, disease, stress
The precautionary approach to re-introductions has been
caused by ‘hard release’ techniques and predation by barn
adopted by re-introductions that occurred at the time of the
Table 1. Translocation of Seychelles magpie robins to Aride Island
Translocation

Number
transferred

Number surviving
3 months

Survival %

6 months

1 year

3 months

6 months

1 year

1978

6

3

3

1

50

50

17

1979

4

?

?

0

?

?

0

1992

2

2

2

2

100

100

100

1994

1

1

0

0

100

0

0

1995

6

2

2

1

33

33

17

2000

1

1

1

1

100

100

100

2002

15

11

6

-

75

40

-
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publication of the RSG
guidelines and
subsequently. The
Aldabra rail (Drylolimnas
cuvieri aldabranaus) reintroduction to the island
of Picard within Aldabra
atoll, by SIF, was planned
prior to the guidelines but
uses the same approach,
Seychelles fody
with pre-release food and
(Foudia seychellarum)
habitat research, release
@ Justin Gerlach
and post-release
monitoring, research and modeling. Success has been high
in the first 3 years and there are now an estimated 200 rails
on Picard (G. Esparon, pers. comm.).
The causes of failure of re-introductions of the Seychelles
magpie robin to Aride remain speculative. What is clear is
that had the re-introduction attempts followed the RSG
guidelines we might be in a better position to identify and
remedy these causes of failure. The history of these reintroduction attempts is a case book of changes in
approaches to re-introductions, from the ‘island marooning’
strategy of 1978-1979 to the research based releases of
1992. Unfortunately they also demonstrate how far reintroduction practice still has to go, for since 1992 no
progress has been made in determining the causes of
failure or in proposing remedial action. The RSG guidelines
reflect best practice and in order to encourage their adoption
for all re-introductions in Seychelles, the Nature Protection
Trust of Seychelles prepared a NPTS Re-introduction Policy
based closely on the guidelines. This was adopted by NPTS
and by Aride island. Attempts to persuade the Seychelles
Bird Forum to adopt the guidelines or the NPTS policy for all
bird re-introductions have met with some success but in the
absence of any formal adoption the quality of reintroductions in Seychelles remains patchy.
Extensive planning and research have characterized the
Seychelles white-eye (Zosterops modesta) translocation to

Fregate island (see page 46, Ed.). This project has followed
the guidelines precisely and is a model of best practice with
the welfare of the birds being given the highest priority.
Thirty-one white-eyes were transferred to Fregate in
October-November 2001. Six months later survival of the
released birds was at least 90% and 14 chicks had fledged.
A cautious approach has also been taken with the reintroduction of Seychelles black mud turtles (Pelusios
subniger parietalis) as part of the Seychelles Terrapin
Conservation Project. This has used a small-scale
experimental release to test the methods of release, prior to
implementing a full re-introduction program. Early results
from both projects are highly encouraging.
A return to risk
A quite different approach has characterized the transfer of
Seychelles fodies (Foudia seychellarum). In 2000 BirdLife
Seychelles put forward a proposal to release between 30
and 300 fodies on Aride island with release at sea being a
suggested method. No feasibility studies had been carried
out and the plan was dropped. In November 2001 a more
conservative suggestion was made but this was still widely
opposed on the grounds of insufficient research and
planning and concerns that it would interfere with other
conservation programs on the island. The release of 30
birds was accepted as part of the 2002 magpie robin
release and 66 fodies released in January 2002. This
transfer did not follow guidelines in that no documented plan
was produced, no pre-release evaluation carried out,
disease screening was only superficial and no post-release
monitoring program established. There is little doubt that
this highly adaptable species will establish itself on Aride but
concern remains over its impact on the island’s ecosystems,
especially the possibility of adverse impacts on Aride’s
important Seychelles warbler population.
Contributed by Justin Gerlach, Scientific Co-ordinator, The
Nature Protection Trust of Seychelles, Seychelles. E-mail:
JstGerlach@aol.com

PLANTS
Saving the fragrant doubletail orchid
depends on captive-breeding and reintroduction
ustralia is home to approximately 1000 native
orchid species of which about 70% are endemic
(Jones, 1988). Victoria, in southeastern Australia,
is host to 270 predominantly terrestrial native
orchid species. Unfortunately many of Victoria’s orchids are
in decline: over 100 are threatened and of these, 50 are
considered endangered and three are considered extinct
(Backhouse & Jeanes, 1998). Their decline is largely due to
habitat destruction, and to a lesser extent, fires, illegal
collection, trampling and predation.
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The fragrant doubletail or sunshine diuris (Diuris
fragrantissima), is Victoria’s most endangered orchid. Prior
to the 1930s, it was so abundant dotted through basalt
plains west of Melbourne in Victoria that it was nicknamed
‘snow in the paddocks’. Since then, however, sunshine
diuris has undergone a rapid and dramatic decline. By the
1970s there were just five populations in existence, four of
which did not survive the decade. In 1980, the remaining
population consisted of 100 plants. Only three plants were
located in 1999 and none were found at the site in 2001 so
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the species may well be extinct in the wild. As result of its
dire circumstances, a co-ordinated conservation program,
based on a Recovery Plan by Backhouse, Webster and
Arnott (2000), is
However, a flowering plant was underway to
plant
found in October 2000, 15 years increase
numbers with
after introduction into typical the aim of reintroducing the
habitat.
species to its
former range.
It is fortunate for the species that orchid enthusiasts
collected and propagated plants mainly during the 1970s
and 1980s as the decrease in numbers accelerated
because the success of the recovery program is dependent
solely on approximately 150 known cultivated plants.
However, as there are no provenance or cultivation records
available, relatedness between plants is unknown.
The aim of this project was to document the genetic and
morphological variation in the ex situ material, develop a
breeding program based on the genetic results and carry
out controlled crosses for the production of seed and plants
for re-introduction.
Materials and Methods
Plant material
Fresh leaf material was taken from mature plants in all
collections giving a total of 126 samples. Individual samples
were split into three batches, one for allozyme analysis, one
for DNA analysis and one for backup stock stored at –86OC.
For the Amplified Fragment Length Polymorphism (AFLP)
study, sunshine diuris plants from the Melbourne Zoo and
Royal Botanic gardens Melbourne (RBGM) collections were
tested, plus three plants each of the related species Diuris
punctata and Diuris lanceolata because Diuris
fragrantissima was once described as the white form of
Diuris punctata whereas Diuris lanceolata with yellow
flowers belongs to a different group in Diuris.

samples amplified using three different primer pair
combinations. AFLP analysis was carried out using
radioactively labeled primers and scored manually from
autoradiographs.
DNA fragments were scored as present (1) or absent (0) for
each individual. The resultant binary matrix was analyzed by
pairwise comparisons of the number of bands that were not
shared, divided by the total number of AFLP markers scored
for that primer combination. The resulting matrix of
difference values (D-values) enabled a comparison of
genetic relatedness between any two individuals. A high Dvalue (close to 1.0) indicates that two individuals are
genetically very different, while a value close to 0.0 indicates
a close relationship such as siblings.
Breeding system study
In 2000, pollination trials were conducted on plants from the
Melbourne Zoo collection to study the breeding system. As
seed resulting from pollinations was being used to increase
plant numbers, plant selection was based on the allozyme
genotypes. Plants with under-represented alleles were
included to ensure that those alleles were not lost from the
collections and cross pollinations were not carried out on
plants with the same genotype so that the risk of inbreeding
was minimized. Flowers were labeled individually with the
particular cross so that progeny were of known parentage.
Flowers were either cross-pollinated, self-pollinated by
removing the pollinium and transferring to the appropriate
stigma or not pollinated.
Morphology
Differences had been noted in the color and shape of
flowers so a range of measurements of all flowering plants
were made to allow comparison.
Results

Allele frequency

Genetic analysis
Allozyme analysis detected higher levels of diversity than
expected. From the six enzymes resolved sufficiently, ten
loci were identified. Two loci, 6-Pgd-1 and Got-2 were
Genetic analysis
monomorphic. Genotypes assigned to all individuals and
For allozyme analysis, small pieces of leaf tissue (approx.
0.5 cm2) were ground in borate buffer, loaded onto cellulose
unusual genotypes were identified. The frequency and
number of alleles is given in Figure 1. Four plants from the
acetate gels, subject to electrophoresis and stained for
RBGM, collected
enzymes as
prior to 1979, were
described by
homozygous for
Warburton et al.
Figure 1. Allele frequencies for polymorphic loci
alleles not found in
(2000). Six enzymes,
1.2
other plants at Gpi-2
PGM, GPI, IDH, 6Allele 1
Allele 2
Allele 3
Allele 4
PGD, GOT and MDH
and Got-1 and were
1
identical to each
were well resolved
other.
and used to screen
all individuals.
0.8
AFLP analysis was
conducted on plants
For AFLP analysis,
0.6
DNA was extracted
from Melbourne Zoo
and RBGM using
using a CTAB
three primer pair
method modified to
0.4
combinations
use LiCL instead of
NaCL (unpublished
(EcoR1 ATC:Mse1
0.2
CAC, ACT:CTC,
data, this study).
AGG:CTC) with 25,
Primer pairs from a
commercially
30 and 11
0
polymorphic bands
available AFLP kit
Pgm-1
Gpi-1
Gpi-2
Idh-1
Idh-2
6Pgd-2
Got-1
Mdh-2
Enzyme locus
scored, respectively.
were assessed and
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AFLPs enabled detection of much higher levels of variation
than allozymes. In addition, a comparison of the AFLP
profiles of the four unusual RBGM plants have shown that
while they are very similar, they are not identical and may
well be siblings. Their genetic profiles place them within the
sunshine diuris population so it is unlikely that they have
been misidentified.
The range of difference values (D-values) in cultivated
plants indicates that the collection is comprised of a high
number of diverse genotypes, thus, genetic variation is also
high. The average D-value for is 0.4 (S.E. 0.08) reflecting
the fact that most pairwise comparisons had a D-value
between 0.2 and 0.5. Only about 10% of individuals had Dvalues higher than 0.5 indicating that relatively few
individuals are genetically quite different and so the
collection comprises individuals that belong to sunshine
diuris. There is also less difference between plants at the
Zoo and RBGM that within the zoo collection supporting the
anecdotal history that plants originated from the same ex
situ collection.
Breeding system
The species was found to be self-compatible but requires a
pollen vector.
Morphology
Morphological analysis found a striking diversity of
morphological traits of the flowers of sunshine diuris. Flower
color ranged from totally white to a magenta color with
differences in the distribution of color in flowers that had an
overall mauve hue. The petals also displayed a range of
morphologies ranging from smooth-edged to wrinkled,
rounded to pointed and petal angle straight or bent
backwards.
Discussion
Morphological measurements and genetic analyses using
allozymes and AFLPs have all identified a higher than
expected level of genetic diversity. Potential clones resulting
from propagation by tuber removal have been identified and
the unusual RBGM plants have been shown to be very
similar but not clonal. Allozyme data (Figure 1) has been
used to devise a breeding program to increase plant
numbers while minimizing inbreeding. AFLP data is now
being used to fine-tune the breeding program.
Because the cultivated sunshine diuris plants are thought to
have originated from a few founding plants from a declining
wild population, the high levels of genetic diversity detected,
particularly with AFLPs were unexpected but correlate well
with the variation detected in flower shape and color. With
no record of the provenance of seeds or plants from which
the collections were derived, there is no information on the
number of plants involved. However, the variation suggests
that there may have been a large number of founders and/or
the number of ex situ individuals was increased rapidly thus
minimizing the loss of genetic variation. High levels of
variation in the wild population prior to the recent decline
may explain much of the genetic diversity detected in the ex
situ collection. Allozyme studies of wild orchid species in
Australia, Europe and USA suggest that the Orchidaceae
has naturally high levels of intraspecific variation, typical of
most herbaceous families (Hamrick & Godt, 1997). In the
Orchidaceae, most variation arises from genetic differences
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between individuals in a population. This may also explain
the relatively high levels of genetic diversity in the ex situ
collection even if it has been derived from individuals within
a single population.
Seeds resulting from hand pollinations in spring 2000 have
been propagated in vitro and seedlings are being
acclimatized under nursery conditions. Given that the last
known site is no longer suitable, introductions will begin in
2003 if secure sites can be identified. Attempts to reintroduce plants have occurred sporadically since the 1950s
and all were thought to have failed. However, a flowering
plant was found in October 2000, 15 years after introduction
into typical habitat. This highlights the importance of longterm monitoring and also the potentially long lifetime of
individual genotypes within this species.
At this stage, it is not known whether re-introduction will be
more successful using seedlings, mature plants or dormant
tubers. Over the next few years the survival of different aged
plants and dormant tubers plants at different times of year
will be compared so that a re-introduction methodology can
be developed. Despite plants being self-compatible, flowers
open sequentially on individual plants so seed is most likely
to result from cross pollination. The requirement for a pollen
vector also favors cross pollination but also means that for
successful recovery, the introduced plants must be in an
area where the pollinator, thought to be a native bee or
wasp, is still present. The fragrant doubletail flowers at the
same time as other plants whose flowers are similar and
who may share a pollinator. As it will be almost impossible
to ensure that the pollinator if present, it is essential that the
suite of species thought to comprise the original habitats of
the orchid and so support the pollinator, are present at reintroduction sites. There is also a symbiosis between the
orchid and a fungus (Tulasnella calospora). Details of the
mycorrhizal association are not known but it is suspected to
be required for seed germination. If this is the case, then
self-sustaining populations will only be possible at sites
where the fungus is present or can be successfully
introduced.
The genetic information obtained in this study is a very
important component of the recovery of the species
because of our complete reliance on an artificial breeding
program to provide new stock. Any selection pressures
present under cultivation are likely to select for different
genotypes than those in the field. Therefore, it is essential
that the breeding program maximizes the range of genetic
variation available because we do not know which
genotypes will be the most successful and we want the
introduced populations to contain as much evolutionary
potential as possible. It is still early days in the recovery of
the fragrant doubletail but it is hoped that the genetic
diversity present, given the limitations of the starting
material, combined with knowledge of the composition and
ecology of its former locations will be sufficient to ensure
that the species can thrive and develop into sustainable
populations in perpetuity.
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Successful re-introduction of the short-lipped
ladies’-tresses to Florida, USA: implications
for the future of native orchid restoration
hroughout the United States, pristine native orchid
habitats are being converted to housing
developments or agricultural fields, being stripped
of their beautiful orchids by thoughtless poachers,
or falling victim to habitat mismanagement. No where in the
U.S. are these facts more evident than in Florida.
Florida contains nearly two-thirds of all the orchids native to
the United States, as well as containing the majority of other
rare and endangered plants for the U.S. One example of a
rare orchid native to Florida is the short-lipped ladies’tresses (Spiranthes brevilabris Lindley) (Orchidaceae).
According to a 1999 taxonomic and geographic study of this
native terrestrial orchid, it appears restricted to a single
roadside population in Levy County, Florida, consisting of
152 plants (P. M. Brown, pers. comm.). Further efforts to
locate additional populations have been unsuccessful.
The rarity of short-lipped ladies’-tresses orchid makes this
an ideal candidate for symbiotic seed propagation and reintroduction efforts as a means to restore both current and
historic populations. Through this technique, short-lipped
ladies’-tresses orchid was successfully propagated using
two different orchid mycorrhizal fungi, and re-introduced into
several sites throughout central Florida where it is currently
flourishing.
Methods
Seed germination and seedling development
Established symbiotic propagation techniques were
implemented to obtain sustainable seedlings. All fungi used
in the study were isolated, purified, identified, and
maintained according to the procedures put forth by Currah
et al. (1987), Zelmer et al. (1996), and Zettler (1997). Two
fungal isolates were chosen for the symbiotic seed
propagation of Spiranthes brevilabris—isolate Econ-242 and
isolate Sbrev-266. Econ-242 was recovered from the rootlike organs of the epiphytic Epidendrum conopseum R.
Brown (syn. Epidendrum magnoliae Muhlenberg var.
magnoliae), and was chosen based on its previous ability to
germinate a broad range of other native Floridian orchid

taxa. Sbrev-266 was recovered from the root-like organs of
Spiranthes brevilabris and chosen for this study because it
closely resembled previously described orchid mycorrhizal
strains.
In vitro seed sowing followed the procedure of Dixon (1987)
for terrestrial orchids. Seeds were surface sterilized, sown
onto modified oats medium (MOM), petri plates sealed, and
placed in dark incubation for 41 days at 24+2oC. After this
incubation period, the plates were exposed to a 12 hour
photoperiod (L:D 12 hrs:12 hrs) at 24+2oC lasting 10 days.
Illumination was provided by 4 Verilux full spectrum
F40T12VLX bulbs. Light level was measured to be 3990 Lux
at the plate surface.
Seedling establishment on soil ex vitro
Fifty-five days after sowing, 233 leaf-bearing seedlings were
transferred ex vitro to soil in a glasshouse following the
standard procedures outlined by Zettler and McInnis (1992).
All seedlings were
transferred to 44 x
More importantly, within 1
12.5 mm aluminum
month of re-introduction all
dishes, each
(100%) re-introduced plants
containing
approximately 15-20
had survived and within 6
g sterile soil
months 17 of the 172 reoriginating from
introduced seedlings (9.9%)
Alachua County,
Florida. Each dish
flowered.
contained three
seedlings and all seedlings in each dish were inoculated
with the same fungus. The dishes were placed in a
glasshouse in filtered light where seedlings continued
development for 78 days. At this time, 172 seedlings were
prepared for re-introduction in natural Florida habitats, and
60 seedlings were retained in the glasshouse for further
observation.
Seedling re-Introduction
All six re-introduction sites were in the vicinity of Goethe
State Forest in Levy County, Florida. Five of these sites
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consisted of
habitat deemed
suitable and
considered
historic for shortlipped ladies’tresses orchid.
The final site was
the existing shortlipped ladies’tresses orchid
population.
At each reintroduction site,
two plots were
made—one
representing
Econ-242 infected
seedlings and the
other representing
Sbrev-266
infected
seedlings.
Seedlings were
carefully lifted
from their
aluminum dishes
with surrounding
soil intact, placed
into the natural
substrate, and
watered with tap
water until the soil
became
saturated.
Results
Seed
germination in
vitro
Seed germination
and development
were rapid for
seeds inoculated
with either fungal
Short-lipped ladies’-tresses
isolate. Initial
(Spiranthes brevilabris)
seed germination
@ Stan Folsom
took place within
10 days, and maximum seed germination and development
occurred by day 41 after sowing. Fungal isolate Econ-242
sustained an initially higher percent germination (49.8%
versus 40.8%) for seed of short-lipped ladies’-tresses
orchid, but seed development to leaf-bearing size was
enhanced with fungal isolate Sbrev-266 (25% versus 20%).
Less than 2% of seeds sown as control (absence of fungi)
germinated, and none of these germinated seeds developed
beyond enlarged embryos.
Seedling development ex vitro
After 20 days on soil (ex vitro) in a glasshouse, all of the 233
seedlings had survived. After 56 days on soil in a
glasshouse, only one seedling from both fungal groups was
lost. When re-introduced into native habitats in Florida, all
172 seedlings survived up to one month. After six months,
17 of the 172 seedlings initiated anthesis. Continued
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development is currently being closely monitored.
Discussions and Conclusions
The study clearly demonstrates the effectiveness of
symbiotic propagation techniques when applied to shortlipped ladies’-tresses orchid. Using these techniques, shortlipped ladies’-tresses orchid seeds germinated, seedlings
developed in a glasshouse, and seedlings were successfully
re-introduced into native habitats within 14 months. More
importantly, within one month of re-introduction all (100%)
re-introduced plants had survived and within six months 17
of the 172 re-introduced seedlings (9.9%) flowered.
This study represents one of only a few reports outlining the
successful re-introduction of a symbiotically propagated
North American native orchid. Historically, symbiotic
propagation techniques have been underutilized in North
America. Only a few taxa have been successfully grown
using symbiotic techniques, and even fewer taxa have been
considered for re-introduction as a tool in habitat restoration
or conservation.
As habitat restoration becomes more prevalent due to
continued global habitat destruction, techniques aimed at
the propagation and re-introduction of many native plant
species are quickly becoming needed. The symbiotic
propagation and successful re-introduction of short-lipped
ladies’-tresses orchid should serve as a blueprint for further
investigations into the incorporation of native orchids into
any restoration plan.
If disturbed habitats are to be restored to their full potential,
the incorporation of all original native plants is a
requirement. This means understanding not only the
propagation and re-introduction needs of the plants
themselves, but also developing an understanding of all
other biotic and abiotic components that support those reintroduced plants. Native orchids are a perfect example of
the need to understand both the plant and its required
fungus in order to produce viable and sustainable material
for re-introduction purposes.
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Re-introduction of orchid species to the high
mountain Atlantic rainforest in the State of
Rio de Janeiro, Brazil
n several articles published in the Bulletin of the
American Orchid Society we have discussed our
experiences over the years with the re-introduction
of Laelia crispa plants to our forests so that their
seeds might penetrate the surrounding areas and, we
hoped, begin a new cycle of Laelia crispa colonization in this
protected region. (Warren & Miller, 1992 and Warren &
Miller, 1993). Overall, these experiments have been
extremely successful bearing in mind that Laelia crispa:
1. thrives naturally at an altitude of between 600 m and 900
m in these latitudes, and our experiments were
undertaken at between 1150 m and 1400 m;
2. the species requires a high average humidity of a level
not found in the 35 year old regenerating forest we used,
but is generally found at the position most preferred by
this plant; i.e. high tree forks;
3. it tends to drop most of its seed during rainstorms on the
tree fork or trunk around the roots of the parent plant.
This is observed in its natural habitat and is also a
characteristic of many species in the Laelia/Cattelya
alliance and one which contributes both to their
spectacular natural displays and their extreme
vulnerability to collectors.
After ten years or so of observations, it is clear that Laelia
crispa has been, at least tenuously, re-established in
original forests at these altitudes. It is true that seedlings
require a very long time to develop, but we have attributed
this factor more to the inhospitable conditions and different
climatic conditions suffered by the parent plants. However,
plants sited on tree trunks in original forest clearings
produced seedlings in profusion on the moss and lichencovered trunks. These were soon thinned out by grazing
animals and heavy rains but the surviving seedlings, mainly
attached to the parents' roots, have thrived and flowered
after 8 years.
A very interesting phenomenon has shown up from our
experiment at the re-introduction of Laelia crispa into
regrowing forest some 250 m lower in altitude at
approximately 1150 m altitude above sea level. The most
successful parent plants were set on dying trees on a sharp
ridge which receives sunlight during both summer and
winter and overlooks two valleys populated by 35 year-old
natural forest regrowth. Even though the parent plant growth
was prodigious and seed production after natural pollination
equally so, we found no trace of seedlings in the forest
around even though the surfaces exposed to the seed
seemed perfect conditions for germination and growth.
However, when we examined the forest floor, we found
plants of Laelia crispa establishing and even flowering. The
lesson quickly learned was that, without a high and constant
humidity, Laelia crispa and all but a few pioneer species, will
not establish in regrowth forest (quite apart from the other
rejection mechanisms that many fast growing pioneer tree
species exhibit). Therefore, to reestablish Laelia crispa in
regrowth forest, and one supposes a host of other primaeval

forest epiphytic orchid species too, one is beset by this
conundrum. In our view, the only real long term solution is to
maintain significant pockets or blocks of original forest
wherein are found a representative selection of all original
epiphytic species and when regrowth forest is old enough
and shows the required humidity, then re-introduction
should occur naturally.
There are other spectacular orchid species that have been
practically collected out of our region, and while overall,
these are not endangered species as such, we saw no
reason not to experiment with their re-introduction. They are
all terrestrial or lithophytic and fit into a group that could be
called 'High Mountain Field' (Martinelli, 1989) or scrub forest
species. In these instances we have used two techniques.
Houlettia brocklehurstiana, is a superb, large terrestrial
species and we have found only one single colony in the
whole region. It is an extremely dramatic species with an
inflorescence of 1 m length with many large brown and
purple flowers with a strong scent of cloves that you can
pick up 30 m away on a still autumn morning. Folklore has it
that in the old days it was relatively common in these parts.
The problem is that the single colony is self-incompatible
and so, as the environment is clearly propitious (the colony
is thriving on a steep, well drained, southern facing, humuscovered slope), we decided to add genetic variability to the
colony. We bought four recently wild collected plants from
three different orchid nurseries (that never sell wild collected
plants!) so we were probably guaranteed five distinct clones,
and we planted these in a 3 m2 area around the original
plant. All the plants have thrived. Our only problem after five
years is that every separate plant flowers at a different time
which does not facilitate cross pollination in areas of difficult
access. This year, stored pollen from the early flowers will
be used to pollinate the later flowering clones; that is unless
the inflorescence is eaten by an armadillo, blown down by
gales or trodden on by a stray mule; and with some luck we
could be in a rapid expansion phase for Houlettia
brocklehurstiana.
Laelia cinnabarina is another species which, because of its
brilliant coloring and easy access, has been more or less
collected out of the region except from the most remote of
the high mountain fields. In this case we have combined
three techniques for its successful re-introduction to the
region.
1. The re-introduction of seedlings grown in vitro by one of
us (RW) in the UK from seeds collected in the region.
2. Buying mature wild plants from three orchid nurseries
and planting them as seed vectors on strategic scrub
forested ridges.
3. Rescuing some specimens from roadworking sites and
using them as 2 above.
The results over a ten year period have proved satisfactory.
It took us some time to determine a suitable launching pad
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for delicate ex in vitro seedlings and part of this time
involved 'hardening off' the seedlings. The bought-in and
rescued plants are a total success and produce enormous
quantities of seed each year after natural pollination has
occurred. The third generation of seedlings are now
reaching flowering size.
Another technique which has proved successful has been
the 'encouragement' of a rare plant. In this case it is
Cirrhaea dependens, normally an epiphyte requiring high
humidity and low wind movement but usually found growing
terrestrially in regenerating forest. This has been persuaded
to flower and fruit prodigiously by submitting it to an
intensive fertilizer program. This situation has its parallel
with Laelia crispa where because the atmospheric humidity
is too low in the upper reaches of this 35 year old regrowth
forest, the only seedlings found were found as terrestrials.
In both instances we surrounded the plants with home made
sachets of sustained-release fertilizer; and in both cases
spectacular flowering was the result. Together with strategic
hand pollination in the first years with Laelia crispa and
natural pollination by iridescent blue bees in the case of
Cirrhaea dependens, this has allowed an annual crop of
seedlings within a few yards of the parent plants. How these
erstwhile epiphytes will migrate upwards when the maturing
forest floor darkens and the humidity rises, we do not know
but with luck we will be around to watch and report.
Lastly, we can deal with two clear-cut and very exciting and
successful experiments. Again the species are both
terrestrials, Oncidium blanchetii and Stenorrhynchus
lanceolatus; the former is a high mountain field species of
exceptional beauty while the latter is an American
subtropical invader of deforested regions and roadsides. In
both cases the seedlings were grown in vitro by one of us
(RW) from fruits collected locally in Macaé de Cima. In the
case of the Oncidium, the flowers were also pollinated by us
as the plants in the region are sporadic and fruits are rarely
found naturally. The seedlings brought back to Brazil were
approximately six months old and growing swiftly in vitro.
They were transferred onto pans of live Sphagnum moss
and kept out of bright sunshine, being taken out to enjoy
cool cloudy days and nights. During this period they were
kept constantly moist and were fed weekly on dilute
fertilizer. After two months they were planted out
permanently, in the shade, to experience the full rigors of
this mountain climate and they thrived. We planted 25
weaned Oncidium blanchetii plants (from a hobby flask) into
a 10m2 humus patch below scrub forest and nearby one of
the parent plants. Three months later 12 showed significant
pseudobulb development. Two years later, 17 of the plants
produced flower spikes and some of these were
backcrossed onto the parent plant nearby and allowed to
dehisce naturally. They had no help from fertilizer
applications.
The Stenorrhynchus lanceolatus plantlets were treated
similarly and transferred to pots before planting on roadside
banks where they have since thrived and flowered, the first
flowers appearing in the spring following planting.
Discussion
We have employed strict principles in our re-introduction
work. Firstly, all re-introduced plants, whether rescued or
laboratory-raised, have been collected from local material of
known origin. Secondly, the re-introduced plants are there
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as a seed source with a view to spreading the species by
seed. This implies siting the plants so the prevailing winds
distribute the seed in to suitable environments. Thirdly, we
have monitored the occurrence of natural pollination of reintroduced plants and, although initially, we hand-pollinated
plants of Laelia crispa, during the second year of flowering
after re-introduction, natural pollination occurred.
The re-introduction of rare and previously over-collected
orchid species into original forest or into natural scrub forest
is a relatively simple task if one uses the correct technique
or mixture of techniques, and the climate is not hostile. The
skill comes in choosing the correct micro-environment into
which to place the chosen seed vector plants and
considering also the prevailing wind for the successful
spread of seed. Re-introduction of orchid species into
regrowth forest is a very different story because so much
depends on the humidity layer, the tree species mix and the
presence or otherwise of other epiphytic growth, in particular
of water-holding Bromeliad species. We have studied this
phenomenon, occurring naturally with terrestrially growing
Encyclia vespa and Encyclia calamaria and with several
Maxillaria species. After a number of years and as the forest
floor receives less light and the humidity levels rise,
seedlings of these species can be found on tree trunks
climbing upwards, as it were, with the high humidity layer,
while below in the now overly humid and dark forest floor
the parent plants slowly die. If the regrowth forest is close to
an original forest seed bank than over many, perhaps even
100 years, the majority of the original forest epiphytic flora
including orchids, should return.
If no original forest seed bank is at hand, an epiphytic orchid
re-introduction program can be developed, using at first
early pioneer species such as Gomesa species, Maxillarias
from the Maxillarias picta Alliance, Encyclia species from the
Section Holochila and Oncidiums from the Oncidiums
crispum Alliance, together with Comparettia coccinea,
Grobya amherstii and Eurystyles species which are
opportunistic on the dead wood that abounds (Brazilian
Orchids Newsletter, 1993).
A word of warning though. The above discussion and choice
of species for recolonization concerns forest in the Serra do
Mar in the States of São Paulo, Rio de Janeiro and
Southern Espirito Santo above 900 metres altitude. You
should be very cautious if you attempt to introduce these
species at lower altitudes and in other climates.
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Re-introduction of the tiger orchid — a
species found in S. E. Asia but extinct from
natural habitats in Singapore
igers, the largest members of the cat family are
majestic animals. Few animals capture people's
imagination as tigers do. The last tiger in
Singapore was shot dead at Choa Chu Kang in
1930. Here, I would like to tell you the story of another type
of tiger in Singapore, just as majestic and grand.
The tiger orchid (Grammatophyllum speciosum), is so
named because the stripes on its petals and sepals
resemble the markings on the skin of a tiger. This epiphytic
species can be found in Burma, Thailand, Laos, Sumatra,
Java, Borneo, and the Philippines, often on trees near
streams in the lowland. It is known to produce the largest
orchid plants in the world. A mature plant could weigh over a
tonne. It is a wonder how such a huge plant can live on the
trunk of a tree. Pseudobulbs of the plant can reach 3m in
length. Leaves are 50-60 cm long and 3-4 cm wide.
Individual flowers are 10cm across and are light greenishyellow with dense brown markings. Flowering is rather
irregular with some plants blooming only in alternate years.
In Singapore, it usually flowers in February or July. The
enormous inflorescences, that reach over 2m tall, are
sensational. Mr. H. N. Ridley, a Director of the Gardens
recorded that the Tiger Orchid was found in the wild in Toas
(Tuas) and Pulau Ubin in 1900 (Ridley, 1900).
Unfortunately, naturally occurring plants are now extinct.
Singapore used to be the home of more than 180 native
orchid species, a large number for a small island of 682 km2.
This diversity was due to the existence of a wide range of
habitats and the favourable equatorial climate. However,
native orchids are classified as highly
endangered in Singapore and many have
become extinct. A comparison of habitats on
the island 150 years ago and now, shows
that most of the mangrove and forested
areas where orchids used to thrive have
been replaced by industrial and residential
estates.
Methods

5-6 leaves. They were
affixed on durian,
rambutan, mango,
angsana, tembusu and
rain trees. Seedlings
were also planted on
trees in the gardens,
around the visitor
centre at the Bukit
Timah Nature
Reserve, and in the
Orchard Boulevard
area in the heart of the
city.
With experience from
the initial trials, we
decided to introduce
seedlings to the Bukit
Batok Nature Park in
the beginning of 2001.
This time, the
seedlings were more
mature, about 30-40
cm tall with 16-20
Tiger orchid
leaves. They had at
(Grammatophyllum speciosum)
least three shoots, a
@ Singapore Botanical Garden
well-established root
system and fleshy pseudobulbs. In February 2001, these
larger seedlings were planted on trees along Orchard
Boulevard and on the yellow rain trees around the
bandstand in the gardens. In April 2001, the
same was introduced to a site adjacent to a
mangrove area in Pulau Ubin, and in early
May again to the Bukit Timah Nature
Reserve. Lastly, 40 seedlings were planted
on rain trees along Holland Road.
Results
The seedlings we planted have been
growing for almost two years in their new
homes. We observed that those in Pulau
Ubin and Orchard Boulevard are doing well.
New shoots have developed and roots are
firmly established on tree trunks.
Unfortunately, most seedlings planted in the
Gardens and the Bukit Timah Nature
Reserve were damaged or removed by
animals (probably by squirrels and monkeys
respectively).

In an attempt to conserve this native orchid,
we have propagated the tiger orchid by
seedpod culture under aseptic conditions
and re-introduced it back to the wild, to
gardens and parks. A few years ago, a tiger
Flower of tiger orchid
orchid in the gardens flowered and was self(Grammatophyllum speciosum)
pollinated. The huge seedpod was
@ Seidenfaden & Wood, 1992
harvested 7 months later. Seeds germinated
one month after being sown on Knudson C
(Knudson, 1946) medium. After 12 months in the laboratory,
the seedlings were planted out in the nursery.
When more mature seedlings were re-introduced (about 3040 cm tall with 16-20 leaves, with at least three shoots, a
Since the tiger orchid occurred naturally in Pulau Ubin, the
well-established root system and fleshy pseudobulbs) to
first batch of seedlings was re-introduced there in July 1999
Pulau Ubin, Bukit Batok Nature Park, the Botanic Gardens,
when they were 26 months old and about 15-20 cm tall with
Orchard Boulevard and Holland Road, they had a much
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Table 1. Survival rate of re-introduced seedlings of the tiger orchid to various parts of Singapore
Seedling size (cm)

Survival rate (%)

Bukit Batok Nature Park

15-20
30-40
15-20
30-40
15-20
30-40
15-20
30-40
30-40

35
90
10
75
10
70
45
90
90

Holland Road

30-40

95

Pulau Ubin
Bukit Timah Nature Reserve
Botanic Gardens
Orchard Boulevard

higher survival rate (Table 1). So far they have been
growing very well at their new homes.
Several factors appear to play important roles in the survival
of introduced seedlings. These include the microclimate of
the area (relative humidity, for example), texture of bark of
the host, presence of other epiphytes and the size of
seedlings. Seedlings planted in areas with high relative
humidity tend to survive better than those in dry areas. For
example, in Pulau Ubin, seedlings established in a damp
area inside a secondary forest are healthier and more
vigorous than those growing near the sea where the breeze
tends to dry the bark faster. Texture of the bark is important
because certain barks tend to retain more moisture. For
instance, rain trees are generally better hosts than tembusu.
Trees that support more epiphytes tend to be better hosts
than those with fewer epiphytes. It seems that if the
conditions are suitable for other epiphytes, they are also
more appropriate for the tiger orchid. The size of seedlings
is also an important factor in determining survival. Seedlings
with 16-20 leaves (30-40 cm tall) tend to survive better than
those with only five leaves (15-20cm tall).
Conclusion
Considerable knowledge about how to re-introduce orchids
has been gained from this exercise. From these trials,
several factors appear important for the survival of the
seedlings:

1.
2.
3.
4.

a micro-climate with high relative humidity,
suitable bark texture of host trees,
larger seedling size, and,
branches with existing epiphytes (the latter are probably
indicators of a favorable environment for the seedlings).

We hope that the tiger orchid will continue to thrive well in
their new homes. In the near future, more of this beautiful
and majestic species will find its way to more nature areas
and parks in Singapore. Furthermore, several native orchids
such as Bulbophyllum vaginatum and Bulbophllym
membranaceum have been successfully propagated, they
will be gradually re-introduced into their natural habitats and
parks in the near future.
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Re-establishment of the lady’s slipper orchid
in the UK
n the Summer of 2000 there was great deal of
attention in the national press in the UK with the first
flowering of a re-introduced seedling of the native
lady's slipper orchid, 11 years after planting out.
This is the background story of this collaborative project, the
highlights and problems overcome, which is now setting
standards for orchid conservation programs around the
world.

collections were responsible for its decline and for the last
50 years only one plant of the lady’s slipper orchid has
survived in the wild in the UK. It is listed as critically
endangered on the GB Red List; Appendix II of the Bern
Convention and Annexes II and IV of the Habitats Directive.
It is protected under Schedule 4 of the Conservation
(Natural Habitats, etc.) Regulations 1994 and Schedule 8 of
the WCA 1981.

Background
Lady’s slipper orchid (Cypripedium calceolus) is Britain’s
rarest orchid and one its most high profile. Collectors who
dug up specimens for their gardens or pressed flower

The Cypripedium Committee, involving representatives from
many different organizations including English Nature,
Yorkshire Naturalists Union, Royal Botanic Gardens, Kew
and Botanical Society of the British Isles, was established in
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the 1970’s to coordinate the
conservation of
the lady’s slipper
orchid. Besides
protecting the
plant, it aims to
find ways of
propagating and
re-establishing
plants in some of
its former
locations.
This orchid has
been subject to
English Nature’s
Species
Lady’s slipper orchid
Recovery
(Cypripedium calceolus)
Program since
@ Margaret Ramsay
1992 although
Royal Botanic Gardens, Kew has been involved in ex situ
conservation of this species since 1983 .

experimentation. It is propagated in the laboratory using
immature green capsules harvested 45-60 days after
pollination sown on specially designed media
(Malmgren ,1992) containing amino acids and low levels of
inorganic nitrogen (no mycorrhizal fungus having been
isolated). Protocorms are transferred to jars and then
maintained in the dark in order to encourage root
development. Plants are removed from jars in late autumn
and transferred to polythene bags which are sealed with a
light misting of sterile water. Bags are stored in a fridge at 4º
C for three months over winter in order to vernalise the
plants prior to potting up. Techniques of establishing
seedlings in compost in the glasshouse were learnt through
collaboration with researchers in Sweden and Germany.
Transfer to compost is carried out by English Nature close
to the Wild Site (Corkhill,1996). Plants are kept in pots for
two years or more before planting out on sites.
Cryopreservation

Mature seed is now being collected for storage in
Millennium Seed Bank with an associated research program
on microscopic seed. Although mature seed of lady’s slipper
orchid can be stored satisfactorily in seed banks, at present
it remains difficult to germinate mature seed on a routine
Genetics
basis. Immature seed, while it readily germinates if collected
at the correct time period, is not easily stored. Therefore a
If a re- introduction program is to be successful, it is
method of storing pre-germinated seeds (protocorms) is
important to ensure that material used is as genetically
desirable. In years with high germination rates, where
diverse as possible to ensure the best chance of adapting to
excess protocorms are produced, these could then be
environmental conditions. Some plants of native origin are
stored to be grown at a later date.
held in cultivation. Molecular
If a re- introduction program is to be Cryopreservation would be the
genetic studies using plastid
microsatellites (Fay & Cowan,
successful, it is important to ensure method of choice to achieve this,
as potentially material can be
2001) carried out at Kew
that material used is as genetically stored indefinitely with no genetic
comparing the wild UK plant
diverse as possible to ensure the best change. A pilot cryopreservation
captive clones of British origin
and samples of European
chance of adapting to environmental trial using protocorms and
methods developed by Wilkinson
material have helped form the
conditions.
(1998) was carried out to
best pollination strategy in order
establish how sensitive
to maximize the genetic diversity.
They have also assisted in making decisions to exclude
protocorms are to a number of factors crucial to successful
storage and recovery.
some plants of doubtful origin from the program.
Pollination

Re-establishment

Although pollinators have been observed on the plant,
natural pollination did not occur until recently, and so hand
pollination is carried out to ensure seed set. A study by
Nilsson (1979) of Cypripedium in Sweden indicated that fruit
set was practically non-existent in populations producing
only a few flowers per year as the pollinators (Andrena
bees) are attracted to plants in group, particularly those with
sunlight shining on the flowers. The UK plant has been
guarded since the 1970’s and under protection, has slowly
increased in vigor and flowering performance. In 1999, the
plant was not hand pollinated but nevertheless three seed
capsules were produced, demonstrating that the flowering
population is now sufficiently large to attract pollinators.
Some seed is allowed to mature and then scattered on site
while the remaining are capsules sent to Kew (Ramsay &
Stewart, 1998).

The main objective of this conservation project is to increase
the number of localities where this species occurs through
re-establishment. As the decline is due to overcollection
rather than habitat loss, many of the sites where it was once
found have changed very little. However, observation of
continental populations has been very important in making
decisions on possible re-establishment sites and
assessment has utilized local expertise.

Propagation in vitro
Finding the optimum time to collect seeds and the best
medium and conditions to germinate and grow these, took
many years of trial and error and considerable

Delicate negotiations with landowners have been involved
as the implications for long-term security of plants require
commitment to management practices. The first six
seedlings (grown from seed collected from the native plant
in 1987) were planted out into the wild in the autumn of
1989. One of these seedlings flowered for the first time in
summer 2000, 11 years after planting with widespread
media coverage.
Over 1500 seedlings have now been planted out at 16
different locations. The small seedlings are vulnerable to
many predators such as slugs, snails, voles and rabbits:
survival is very variable, particularly on sites where
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monitoring has not been possible. Investigations are now
concentrating on finding potential mycorrhizal symbionts to
assist in the establishment process.
Publicity
A public viewing area has been planted with seedlings and a
division derived from wild stock in cultivation, a press
release prepared and an ‘Open Day’ day to publicize the
collaborative project. This case study from the UK is an
excellent example of a collaborative project between
conservation agencies and a botanic garden and illustrates
a number of different aspects of orchid conservation.
Threatened in the UK and Europe it is included in the UK
Biodiversity Action Plan (1995) which was formulated as the
UK Government response to the 1992 Rio Earth Summit.
The European Action Plan for Lady’s Slipper Orchid
(Cypripedium calceolus) (Terschuren, 1998) also
commends the success of this collaborative project in
perfecting techniques of hand pollination, germination and
growing seedlings to re-establish and re-inforce populations
of this species in addition to its considerations about genetic
diversity and public relations issues.
Lady’s slipper orchid is a high profile species, lost mainly
due to over collection, with re-establishment a major
component of its conservation. As a desirable horticultural
plant, there is widespread interest and research carried out
on this genus. As a very long lived rhizomatous species, it is
still early days on the road to recovery but the first flowering
seedling, with its potential for self-sustaining populations,
marks a significant step towards an optimistic future for the
lady's slipper orchid in Britain.
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Re-inforcement program of fragmented
populations of the mazambron marron on La
Réunion Island, Mascarenes, Indian Ocean
he recovery project for mazambron marron
(Lomatophyllum macrum) (Haw.) Salm-Dyck
(Liliaceae) is a collaboration between the
Conservatoire Botanique National de Mascarin
(CBNM) and the Laboratoire de Biologie et Physiologie
Végétales, Université de la Réunion (UR). It is funded by the
Région Réunion and the European Union, with the
agreement of the French Ministry of Environment. The
project is keeping with the goals of the CBNM; namely to
develop a better knowledge of the native flora, especially
the rare endemic plants, and to develop and implement
integrated plant conservation plans using both ex situ and in
situ strategies.
The objective of this re-inforcement (also called
supplementation, enhancement or restocking) is to reinforce
viable, self-maintaining populations of a plant species by
increasing its population size and/or genetic and
demographic diversity in the wild. Mazambron marron is an
aloe-like herbaceous plant species which is endemic to La
Réunion and categorised as Vulnerable under the 1997
IUCN Red List of Threatened Plants, it is legally protected
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by a national decree voted in February 1987. It is threatened
by destruction and fragmentation of its native habitats (the
semi-dry forest of low and middle elevation), and by invasive
alien plant species. As a result, the approximately 31
currently known populations (70 percent of them being
represented by less than 20 individuals) have been
fragmented into sub-populations of extremely reduced size
(68 percent of them are restricted to an area less than 100
m2). Studies on the reproductive biology of mazambron
marron conducted by UR and CBNM showed that the
species is partially self-compatible but poorly self-fertile, and
that outcrossing leads to a higher fruit production. Reinforcement of the fragmented populations, through
introducing new genotypes, would break the reproductive
isolation, and encourage higher levels of seed set.
A total of 294 individuals of mazambron marron have been
planted by the CBNM staff between March and November
2001 in seven 100 m2 permanent plots (42 individuals per
plot) located in two different sites on the leeward side (west
coast) of La Réunion. One site is a remnant of a native
semi-dry forest (Grande Chaloupe valley) between 500-550
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Hiptage benghalensis, and the erect herb Hedychium
coccineum) were removed before the re-inforcement
operations.
Monitoring of survival, vegetative growth, phenology and
reproduction of these newly established plants is currently
conducted by the CBNM for a study period of at least five
years, as well as the management of invasive plants.
Results will give relevant information on the feasibility of
such a conservation tool. This re-inforcement program is the
very first to be conducted on La Réunion, and perhaps the
only one in all the French overseas tropical territories. The
recovery of a threatened and protected endemic plant
should not obliterate the necessity to conserve the natural
habitats and ecosystems. On La Réunion, the lowland semidry forest is represented by only 1% of its initial surface, and
includes many of the most threatened endemic plant
species in the island.

Mazambron marron (Lomatophyllum macrum)
@ MG
m elevation and the other is a disturbed mesic forest (Cap
Noir, Dos D’Ane) between 1075-1120 m elevation where a
wild population of approximately 50 individuals of
mazambron marron was newly discovered by the CBNM in
August 2001. All these plants originate from seeds collected
on mature plants in the different sub-populations of the
sites, thus taking into account the geographical origin and
genetic make up of the source material. They were
cultivated at the plant nursery of the CBNM for between one
to two years. The permanent plots were mapped and alien
invasive species (mainly the thorny shrub Lantana camara,
the small trees Eriobothrya japonica, Rhus longipes, and
Schinus terebinthifolius, the hemp Fucraea foetida, the vine
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FISH
Azraq killifish restocking project, Azraq
Oasis, Jordan
or thousands of years the Azraq Oasis has
supported a wide range of wildlife species. It is one
of the most important desert oasis habitat within the
region with large numbers of birds (310 species),
desert mammals, insects, plants and fish.
In addition to its conservation value, the Azraq Oasis, is the
main source of fresh water, food, agriculture, construction
material, etc. for the local communities both past and
present. The oasis is highly threatened by over extraction of
ground water which is pumped to the capital Amman for
domestic uses.
One of the most important and highly endangered species is
the Azraq killifish (Aphanius sirhani) which is endemic to
Jordan and found exclusively in the Azraq Oasis. This

Azraq killifish (Aphanius sirhani)
@ Royal Society for the Conservation of Nature
killifish is in danger of extinction, due to habitat destruction,
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over extraction of ground water and drainage which
decreases the available surface water (Krupp & Schneider,
1989). 2000 and 2001 surveys indicate that unhealthy
stocks exist with a population that does not exceed 200-400
individuals and is on the verge of extinction.
Threats
The Azraq killifish is also threatened by two main factors
namely introduced fish species and habitat loss. Firstly,
seven species of fish were introduced into the oasis, two of
which feed on the killifish eggs and these species are the
red belly tilapia (Tilapia zilli) and blue tilapia (Oreochromis
aureus) while other species compete with the killifish for
food and habitat. Secondly, there has been a dramatic
habitat change in the oasis due to long-term drought and
over extraction of water.
Habitat Restoration
In 2000, two areas within the Azraq Oasis were recognized
to be suitable habitats for the killifish. It was noticed that
water buffaloes introduced in 1998 to control reed beds
created pathways and open areas which favored the killifish.
Certain areas within the oasis were restored by creating
water channels and by manual reed cutting. The introduced
red belly tilapia (Tilapia zilli) and the blue tilapia
(Oreochromis aureus) are difficult to control as they were
introduced hundreds of years ago and have become part of
the ecosystem and they also provide a source of food for
both wildlife and humans.

Breeding and Restocking
As a result of the 2000 and 2001 surveys, urgent action was
taken to save a breeding stock of the Azraq killifish. Two
water pools were constructed as breeding units for the
killifish and progeny from these breeding operation are
transferred into restored habitat within the oasis. The
population has been seen to be increasing and further
habitat restoration is being done in other parts of the oasis
either by manual reed cutting or using the water buffaloes
as natural grazers to create suitable habitat conditions for
the killifish.
Conclusion
The Azraq killifish is one of the most important and highly
endangered species within Jordan. Habitat loss and the
invasion of alien species has negatively affected the killifish
population to the extent that they were on the verge of
extinction. We hope that habitat restoration and restocking
will prove to be a useful strategy to protect this species.
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Recovery of the Formosan landlocked salmon
in Taiwan: 1992-2002 status report
e report the progress on the recovery plan of
the endangered Formosan landlocked salmon
(Oncorhynchus masou), an endemic species
distributed only in the Wulin area, Taiwan. The
Formosan landlocked salmon was listed as an endangered
species by the Taiwan (ROC) government in 1984. Since
then, the fish has been given legal protection under the
Cultural Assets Preservation Act by the Council of Cultural
Planning and Development. By 1992, more than US$
2,000,000 had been spent on conservation activities.
The salmon recovery program is an important milestone of
conservation in Taiwan. It sets the stage for a new
relationship with natural resources upon which the future
welfare of the country depends. Although there is a general
favorable public consensus to support salmon conservation,
many problems remain. Habitat degradation associated with
agricultural activities and the existence of check dams are
the most vexing problems. Soon after the establishment of
Shei-pa National Park (SPNP) in July, 1992, the SPNP
started to reinvestigate the causes of declining populations
and adjusted the conservation policy in the last 8 years. A
conservation action plan, entitled “Conservation Plan for the
Formosan Landlocked Salmon in Taiwan”, was created and
used as the guideline for recovery work in the coming 10
years. This report summarizes these actions.
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Formosan landlocked salmon (Oncorhynchus masou)
@ Hsiang-Chien Wu
Establishment and restoration of
a wildlife refuge
The new Wildlife Conservation Law in Taiwan supports a
strict regulation on lands. To secure lands for protecting the
salmon, the SPNP, in cooperation with the Council of
Agriculture, Environmental Protection Administration, local
government, law makers, land owners, and experts, actively
promoted the establishment of a wildlife refuge. After
hundreds of negotiations, a new wildlife refuge that included
7100 ha of the entire watershed of the Chichiawan Stream
was established in October, 1997. The riparian zones, which
included the area within 50 m of the river, were declared as

Re-introduction NEWS No. 22: January 2003

core areas where all agricultural activities were
discontinued, while the remaining areas are to be gradually
restored to forest status. During 1995-2001, a total of 30 ha
of agricultural lands were restored and within these areas
over 10,000 trees were planted. The majority of tree species
were native types and larger trees which were 4-5 years old
were planted along the river to provide shade and leaf litter.
Agricultural activities were completely banned in this area.
Monthly monitoring of stream water quality started in 1994
and long-term results show that the water quality is highly
dependent on the surrounding agricultural and recreational
activities. These monitoring results also showed immediate
improvement after a 20 ha area was recovered and it is
expected that the water quality will improve as newly
reforested areas increase. The salmon mainly feed on
aquatic insects and
significant declines
By 1992, more than
in the densities of
insects were
US$ 2,000,000 had been spent these
found between
1986 and 1996. It
on conservation activities.
was found that
December is the
peak abundance month but during the 1995-1996 survey,
insect densities in December were significantly lower than
November 1995 and February-March, 1996. This decline is
crucial to the salmon because they are the natural food
sources for fry.
To reduce water runoff along the roads, the SPNP
completed a water discharge system in 1999 and recent
monitoring data does not show any signs of improvement.
The following factors are considered crucial for egg
incubation e.g. water temperature, nutrient concentrations,
water quantity, density of aquatic insects, and turbidity after
precipitation and we will continue to work with the Wulin
farm to enhance the salmon habitat. Due to the agricultural
and recreation activities, there is a high demand for stream
water and has not reduced by January 2002. The
conservation of water in these areas is not easy and
involves a conflict of interests which does not favor the
recovery program for the salmon.
Research and improvement of
aquaculture techniques
The SPNP rebuilt a new hatchery in 1997 and the site
selection was based on several field surveys and
discussions involving experts from various disciplines such
as hydrology, ecology and aquaculture. After detailed
planning, acquisition and negotiations, the new hatchery
was completed and has been in operation since early 2002.
In 1986 an initial first attempt to incubate eggs in the
hatchery was tried and during this experiment the
researcher successfully incubated the eggs and fry grew to
4.2 cm in length. The use of artificial food showed that the
overall survival rate can only reach a maximum of 49.8%,
which showed there is room for potential improvement. A
new experiment started in 1994, obtained a 80.5% survival
rate and this has remained stable in subsequent tests and
has shown that this species can be successfully cultured.
Due to space limitations in the hatchery, we do not attempt
to raise fry to a mature stage and a new site has been
planned to perform such activities and will hopefully be
completed by 2003.

Re-introduction site for Formosan landlocked salmon

Evaluation of the sites for fry release
The release of fry was started in 1994 by the SPNP staff
and most of the release sites are in the Chichiawan and
Kaoshan streams where the salmon are naturally
distributed. We also conducted a river environmental survey
in various streams, including the Sichiehnan and Nanhu
streams, and after two year’s work concluded that the upper
reaches of the Sichiehnan stream provided good water
quality and natural foods that are suitable for salmon
populations. The habitat conditions in the Nanhu stream are
highly influenced by agricultural activities while the Erwu
stream, located at the upper reaches of Nanhu, has
undisturbed habitat with a suitable water temperature, water
quality and abundant aquatic insects. Both streams provide
favorable habitats that are suitable for the release of fry
produced from the hatchery.
The topography of the Chichiawan stream is relatively
gentle, especially the 7 km section with elevation ranging
from 1700 to 1900 m. which provide a better habitat for the
salmon. However, the return routes for the salmon were
blocked by dams and a proposal was made to construct
some fish bypass. We evaluated this situation using a
simplified model in the river, and found that the success of
the fish bypass is debatable. The reasons for the potential
failure include, 1) the bypass may be destroyed by strong
water during flooding or typhoon season, 2) it may be
blocked with gravels during the flood period, 3) the amount
of water inside the bypass cannot be controlled easily, and
4) the stream flow direction just above the dams may be
changed as a result of gravel accumulations. After these
considerations the fish bypass project was discontinued.
We performed some improvement experiments of four
sediment retention dams in the Kaoshan stream. If these
four dams can be dismantled then the habitat would improve
for the salmon population. The hydrology simulation work
was performed in the field in 1998 and the number 4 dam
was dismantled in 1999. By 2001, all the four dams were
completely dismantled and field observations showed that
the salmon used the newly created space for migration. We
will keep monitoring the situation to gauge its effectiveness
and If every thing goes well the dams in the Chichiawan
stream will also be dismantled.
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Tracking of artificial re-introduction
of salmon
Fry release and tracking started in 1995 and the released fry
are approximately 3 cm in total length. A total of less than
1000 fries were released annually and we have found that a
small population of salmon exists after two years of release
in the Sichiehnan stream where no previous distribution
records existed. A population of about 100 salmon was
found in the middle and in the lower reaches the population
was even higher. Compared to the Sichiehnan stream, the
population in the Chichiawan stream increased shortly after
the release of the fry. After one year, the population
returned to its original size, and based on this experiment
we can deduce that further releases cannot increase the
population unless the habitat condition of the stream can be
improved. Therefore, we plan to continue conducting
release of fry only to maintain a stable population.
Research on salmon ecology
Ecological studies on salmon have been conducted since
1988 and most of the work has focused on relationships
between environmental factors, population size,
reproductive behavior, etc.. After the establishment of
SPNP, we also conducted studies on the microstructure of
salmon sperm, chromosome analysis of salmon populations
at different geographic localities and sperm freezing storage
techniques. Due to a lack of funding support, there are still
many new issues to be addressed.
As a result of sedimentation in deep pools, we located an
appropriate site near the stream to create a shelter. The
shelter is linear in shape and is 40 m long and 2-11 m in
width. We created a water channel (220 m in length) that
connects the stream and the shelter and this channel
follows the topography. During four years of monitoring, the
highest number of salmon recorded were 40 individuals.
Due to a lack of natural cover, food sources, and water we
were unable to increase the salmon population in this area.
We perform a population estimate each year and the work is
conducted from early October and during June-July.
Researchers use skin diving equipment to perform a total
count and based on the data obtained between 1995 and
2001, the salmon population was between 500 and 1000
individuals. Based on these studies, we concluded that the
floods created by typhoons have a strong influence on the
population size and the artificial release of fry can only
increase the population size temporarily. Thus habitat
improvement should be the ultimate goal.
Education and community programs
The waste products produced by agricultural and
recreational activities are a problem to our conservation
efforts. Although we built a simplified model of a garbage
burning plant in 1995 to handle waste products, the high
maintenance fee became a heavy burden to the SPNP. We
now plan to ship these wastes by truck to the nearest waste
handling facility. A discharge system was also completed to
handle sewage produced by houses and hotels. Currently
irrigation water is directly dumped into the stream and this
affects the water quality and fish habitat. We are negotiating
with the farm authorities to find a better disposal method.
Many visitors can be found in this area during weekends or
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holidays. Visitors visit the riparian zones of the Chichiawan
stream and also further to the upper reaches. To prevent
potential pollution and the possibility of forest fires produced
by these recreation activities, there is a need to redesign the
recreation routes and rearrange the recreation spots. Due to
the conflict of interests this mitigation measures face many
challenges from all interested parties and organizations and
to date no consensus has been reached.
Water runoff and garbage are the two major problems in this
region. Starting from 1996, the SPNP initiated a preapplication program to control the number of climbers
visiting these areas and requested visitors to take their
garbage away from the site. This policy has proved to be
highly successful. The amount of garbage on the mountain
has substantially reduced. These measures will result in
better habitat quality for the salmon. The carrying capacity
study of the Wulin farm was completed in 1996 and by 2000
we also completed the carrying capacity study on mountain
climbers. Based on these reports a reasonable and
sustainable limit on the number of climbers allowed for
visiting the mountain snow have been established but no
limit has been set for the Wulin farm visitors.
Modification of agricultural activities is necessary to avoid
further habitat deterioration. However, most of the farmers,
mainly veterans, have lived in these areas for almost 30
years as a result of a governmental compensation plan.
Since they are rather old, it is difficult to persuade them to
give up their current agriculture practices. A proposal has
been made to convert the current production oriented
activities to a more recreation style by reducing the cropping
acreages gradually. Until now, the results have not been
satisfactory.
The SPNP has produced a large amount of literature and
sponsored many conferences. This way the public become
aware of the importance of this species and it has become
one of the symbols in Taiwan’s conservation efforts.
Conservation education continues to be one of the major
tasks in the near future.
Conclusion
The existence of the Formosan landlocked salmon in
Taiwan is important in biogeography studies. Due to the
improper use of its habitat the salmon has become
endangered. Although the Taiwan government attempted to
save the species, there were no effective actions taken
before 1992. From 1992 to 2002, several restoration tasks
have been completed and these efforts included the
abolishment of checker dams, creation of an artificial shelter
and abandonment of high mountain agriculture activity along
the important areas. These efforts take many years and
require continuous support and although the salmon
population in 2002 remains roughly the same as in the
previous years, the accumulated experiences of salmon
recovery provide strong support to our future success.
Contributed by Hsiang-chien Wu, RSG Member & Shei-Pa
National Park, Miaoli County, Taiwan, e-mail: hsiang@spnp.gov.
tw & and Pei-Fen Lee, Department of Zoology, National Taiwan
University, Taipei 106, Taiwan
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Introduction of the endangered Bandula barb
to new localities in Sri Lanka
andula barb (Puntius bandula, Cyprinidae) is one
of the rarest endemic fish in Sri Lanka. It is found
only in a 2 km area of a small stream in the
Kegalle district. Paddy fields, rubber plantations,
and human settlements cover the entire habitat, with no
natural forest cover in the vicinity. Agricultural effluents and
other human wastes efface the habitat of the type locality
and adequate conservation measures have not been
applied in this area. Also this small and beautiful fish has a
high demand among aquarium fish exporters. Due to these
reasons the species has been included in the Critically
Endangered category of the 2000 Red List by IUCN.
Captive breeding
In 1999, Mr. Ananda Patirana, a private fish exporter bred
Bandula barb (Puntius bandula)
the Bandula barb and informed the Sri Lanka Customs and
@ Uditha S.B. Hettige
Department of Wildlife Conservation of his stock.
Subsequently, the two government departments decided to
was very small in comparison to the number released.
release this fish to its natural habitat. Members of The
Young Zoologist’s Association (a Non-Governmental
After a period of six months from the time of introduction,
voluntary youth organization actively involved in
the total number of fish recorded was less than 20
environmental and biodiversity conservation in Sri Lanka for
individuals and at all sites drastically
the past 30 years), suggested that the
low numbers of females (3 to 4)
fish should not be released in the type
A total of 250 breeding pairs,
were observed during the visit
locality. This suggestion was based
conducted above. Heavy rains and
certified
free
of
aquarium
on the lack of sufficient data on the
subsequent flooding of streams were
diseases
with
respect
to
required
carrying capacity of the habitat and
observed. Possibly due to flood
the population number in the type
quarantine measures, were
conditions the fish may have been
locality. Also aquarium diseases could
dispersed downstream.
chosen
and
were
introduced
to
be a potential source of infection to
the four selected sites.
the wild population. Considering all, it
During the last visit, 13 months after
was agreed to release these fishes to
introduction, 15 individuals were
another few localities with similar
located with a low number of females, but two juvenile
habitat conditions.
fishes were observed among the group.
Release program
In April 2001, the releasing program was initiated and Mr.
Samantha Gunasekara representing the Biodiversity
Protection Unit of the Sri Lanka Customs, Mr. H.D.
Ratnayake, Deputy Director Department of Wildlife
Conservation in Sri Lanka and Members of the Young
Zoologist’s Association participated in the event. Four
localities in two streams were selected to release the fish.
To avoid the threat of competition, habitats containing
Puntius nigrofasciatus and Puntius cumingii (fish with
similar habitat requirements) were not selected. A total of
250 breeding pairs, certified free of aquarium diseases with
respect to required quarantine measures, were chosen and
were introduced to the four selected sites. The Young
Zoologists Association initiated a regular monitoring process
for the introduced population. Upto the present date the
survey team had visited the site three times.

Conclusion
Further studies should be conducted to ascertain the
reasons why the number of introduced bandula barb have
reduced as well as the low male to female ration. Yet, the
presence of juveniles in this locality prove that it is a suitable
breeding site for this species.
Presently, regular monitoring is being conducted to evaluate
the final outcome and we gladly accept any experiences
regarding similar introductory activities.
Contributed by Samantha Suranjan Fernando, e-mail:
Sasurh@hotmail.com; Uditha S.B. Hettige and Naalin Perera,
Young Zoologists Association, National Zoological Gardens,
Dehiwala, Sri Lanka.

Post-release monitoring
After 3 months had lapsed we were able to locate only
about 30 individuals, with some individuals 1 km away from
the point of introduction. The number of individuals located
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MAMMALS
Release of giant radio-collared Chacoan
peccary in Paraguay
he Zoological Society of San Diego has
maintained a captive population of giant Chacoan
peccary (Catagonus wagneri) in Paraguay since
the mid 1980's. The giant Chacoan peccary or
tagua is an endangered peccary found in the dry Chaco
regions of Argentina, Bolivia and Paraguay. Six tagua were
released in the vicinity of La Patria, in the state of Boqueron,
Paraguay. The animals were all fitted with radiotransmitters. Two with collars that included GPS and five
with collars equipped with mortality signals. Within 118 days
after release, five animals had died. One is presumed to
have died from a rattlesnake bite, three by puma predation
and one from an infected injury. The remaining animal was
re-captured. Challenges with radio-collars included poor
initial fitting (too loose), resulting in one collar falling off and
two cases where animals got a foreleg stuck in the collar.
Mortality signals on the collars did not work and greatly
hampered timely discovery of dead animals.

Zolazepan HCL). Temperatures were cool at this time and
there was still enough light to work with the animals. While
anesthetized, the animals were weighed, hair and blood
samples were taken, collars were fitted and the animals
loaded for transportation. The animals were also given
Ivermectin for treatment of any intestinal parasites. The
animals were given thorough health checks to protect local
populations from introduced diseases. Transportation to the
pre-release pens was done at night while animals were still
under the influence of anesthesia. The animals were placed
singly in crates and all six were transported in two trucks to
the release site.

The release site is located in the department of Boqueron
district of La Patria, 24km off the Trans Chaco Highway on
Picada 108. We selected an area of 2000 hectares on the
estancia of Antonio Cubilla, MD. The property is primarily
native chaco with only a small amount of pasture land. This
site had a number of important characteristics. Very few
people live in this area other than those involved in
Methods
managing the four or five major estancias in the area.
The typical family group of wild tagua is approximately six
Property surrounding the estancias is virgin dry chaco and
animals, generally made up of a few older reproductive
quite impenetrable. Because of this combination, hunting is
animals and several juveniles. To reflect this in our release
minimal and almost completely restricted to the estancias
candidates, a group of six tagua were selected consisting of
and their immediate borders. The hunting that does occur is
an adult male, two adult females, two younger females and
generally subsistence level hunting and we have been able
one younger male. We used three types of collars and two
to reduce that by supplying small amounts of meat to the
of these collars were equipped with a GPS system which
staff on the estancia. The site is too remote to attract
stores movement information and at preset times (monthly)
recreational week-end hunters from Asuncion.
transmits the collected information by VHF radio transmitter.
Communication about our work to local
They also included a movement
families is simplified by the small
…. a female peccary died,
triggered mortality signal. Three other
number of people that we need to
collars were equipped with VHF radio
possibly as a result of snake speak with in the area.
transmitter and mortality signal. A
bite as the tropical rattlesnake
single collar was equipped only with a
to transporting the animals we
(Crotalus durissus) was seen Prior
VHF radio transmitter.
had selected a site on the estancia, 3.5
in the area several times
km past the borders of open
The collars were fitted on the tagua
pastureland and built a pen of about
before
the
animal
died.
while they were under anesthesia, prior
625 m2. We did not disturb the
to crating and transport to the release
vegetation in or around the pen, with the objective of
pens. Plastic electrical ties were used to secure the collars.
allowing the animals to settle into a natural habitat. A
These ties are sensitive to UV light and will break down over
complete inventory of all species of plants within the
a period of about one year. During the fitting there was
perimeter of the pen was done in order to determine food
discussion as to how tightly to affix the collars. The decision
preferences during the acclimatization period. Three strands
was made to allow for the insertion of fingers between the
of electric wires were placed outside the chain link fencing
collar and the neck of the animal on the premise that we
to deter predators (large cats). Strands of hot wire were
would prefer to err conservatively and accommodate the
placed at three levels; 0.30 m, 0.45 m, 0.60 m and the fence
perceived comfort of the animal.
is powered by a 12 volt car battery and the fence discharges
10,000 volts and 465 joules. During the early morning after
This group was separated from other animals at Proyecto
arriving at the release pens, the crate doors were opened
Tagua in Toledo and maintained together for at least thirty
and the animals released. Once free the animals appeared
days to initiate development of some social bonds. In the
quite agitated but within 30 minutes they had settled quietly
st
late afternoon of 31 October 1999 we began captures
into one corner of the pen. For the first two or three days the
using a dart rifle to anesthetize the peccaries. The drug
tagua did not eat or drink water or move about the pens.
used for anesthesia was Telazol (Tiletamina HCL and
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Results
The group of peccaries were observed all day long in order
to determine food preferences. They were fed daily with
commercially prepared pig diet supplemented with manioc,
sweet potato, watermelon, melons, pumpkins and squash.
The food was allocated in small portions to encourage the
animals to begin foraging on their own. Fresh water was
always available inside the pen. While they fed on a wide
variety of plants within the enclosure, they had a distinct
preference for cactus, legumes and bromeliads. The cactus
was eaten directly from the plant or sometimes rolled on the
ground before being consumed (may be cactus spine
avoidance behavior). They ate leaves of any legumes they
could reach and primarily the roots of bromeliads were
eaten.
On 21st November 1999, after being in the pen for 39 days
the animals were released. Every collar was tested several
times a few days before the release and signals from the
collars could be detected at approximately 1.5 to 2.5 km.
We continued feeding the same amount but began placing
the food very close to the gate. We located the water tub
just outside the pen to ensure constant availability of water.
It was the dry season and surface water was not available in
the area and after eating the provided food the animals all
returned to the pen. This same routine occurred for four
days. Finally on 27th November the group did not return to
the pen and for the first time, the group slept outside the
release pen. They returned every day to take the food being
provided, still following their preferred activity schedule of
early morning and late afternoon. Once they ate they would
return to the chaco scrub about 100m northeast of the pen.
They remained quite close to the pen and traveled only as
far as 1500 m and only for short periods of time.
Mortality
nd

On 22 February 2000 a female peccary died, possibly as a
result of snake bite as the tropical rattlesnake (Crotalus
durissus) was seen in the area several times before the
animal died. She was found 12-19 hours after she died and
there were no sign of wounds on the body but there was
some blood coming out of the mouth and nose. There was
also seepage of fluids, perhaps blood from the anus as the
animal was in a rapidly advanced state of decomposition as
it was very hot. The internal organs all looked normal, with
only some small necrotic areas in different parts of the
digestive tract but it was unclear if this was a result of
disease or decomposition.
On 5th March 2000 another female died due to septicemia
and respiratory infection. The septicemia came about
because of a wound to her right foreleg. On 29th January
she had been discovered with her right foreleg stuck in the
collar and was darted to extricate her leg. During the
examination, it was observed that there were several ticks
on her body and the collar was removed and injuries
treated. The wounds were not deep or serious, essentially
only scratches and she was given a shot of ivermectin,
antibiotics and sprayed and powdered with a topical
treatment to speed healing and repel flies and was kept
inside the pen for observation and recovery. On 19th
February it was noticed that she was limping again and after
darting, a new wound on her right foreleg was found which
was probably incurred while foraging. This animal had a
deformed face and mouth from birth which made natural

Chacoan peccary (Catagonus wagneri)
@ Tandora del Grant
foraging difficult. She was again given antibiotics and an
anti-inflammatory including the spray and powder for faster
healing and to repel flies. On 22nd February the treatments
were repeated and despite this she continued to have some
respiratory problems and on 5th March was found dead.
Some time during the period of 8th-12th March 2000, a puma
(Felis concolor) killed three of the remaining four released
peccaries and the bodies were found on 19th March. The
mortality signals on the collars failed during this period of
time and during monitoring sessions it was assumed that
the animals were in their regular resting area where they
were found dead. Evidence in the area suggests that a
puma attacked and killed the female and two younger
animals ran away while the adult male stayed and who was
also killed. After a short period the two younger animals
returned to see what had transpired and the puma chased
and killed a third animal during that time. The puma then
returned and fed on the first female it had killed. Two to
three days later he returned and fed on the third animal he
had killed and did not feed on the male. On 18th March the
remaining animal was re-captured.
Discussion and Conclusions
It is clear that tagua and in fact many other mammals are
heavily infested with ticks on a seasonal basis in the dry
chaco. After the initial discovery of ticks under the peccaries
collar, no others were found there. Two animals ultimately
got one of their forelegs through the collar after being
released and in one case a collar actually fell off after the
animal was released. On the average, it appears that the
animals were losing an average of about 4kg after leaving
the release pens and this probably exacerbated the problem
of poorly fitting collars.
It is possible that a soft release technique may have worked
against us as the animals were confined and upon release
stayed within very close proximity to the pens. While in the
pens they were protected to some degree by the hot wire
whilst in the chaco, they are not. Their restricted movements
could have worked against them making them an easy and
predictable target for predators. Being released during the
dry season may also have contributed to their restricted
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movements. If this is the case, timing releases to occur in
the wet season and not provisioning water at the pens may
be helpful. Fitting of collars was a significant problem and in
the future we will consider allowing them to forage on their
own without collars in the release pens. At the end of the
two weeks they will be sedated and collared and this will
allow the collars to be fitted to the tagua at a more realistic
“wild” weight. Release could then occur soon after full

recovery from the sedation.
Contributed by William Toone MS, Juan Campos DVM &
Michael Wallace PhD, Applied Conservation, CRES, The
Zoological Society of San Diego, PO Box 120551, San Diego,
CA 92112-0551, USA. e-mail: btoone@sandiegozoo.org

Re-introduction biology of yellow-footed
rock-wallabies in South Australia
ased on the recommendations of both the 1993
Reintroduction Biology of Australasian Fauna
Conference and the 1994 Rock-wallaby
Symposium, captive-bred yellow-footed rockwallabies were re-introduced into areas of their former range
in South Australia (Petrogale xanthopus xanthopus) and
Queensland (Petrogale xanthopus celeris). The aim of the
initial 1996 South Australian re-introduction was to trial
release methods for the genus Petrogale; the aim of the
latter 1998 Queensland re-introductions were to gain insight,
through extensive pre- and post-release monitoring, into the
ecologically and physiologically adaptation of captive-bred
animals to their unpredictable semi-arid environment. The
establishment of a database on various biological
parameters of captive animals allowed the monitoring of
individual animal adjustment to the wild post-release.
Findings from the current study are compared to wild yellowfooted rock-wallabies and other mammals, and the
appropriateness of the conservation technique for the
species is discussed.
Methods
Twelve Petrogale xanthopus xanthopus (herein referred to
as xanthopus) bred by the Royal Zoological Society of
South Australia (Adelaide Zoological Gardens and Monarto
Zoological Park) were re-introduced to the arid-zone Aroona
Sanctuary (30°36'S, 138°21'E; 215 mm annual rainfall),
Leigh Creek, in the northern Flinders Ranges of South
Australia on September 26, 1996. The Royal Zoological
Society of South Australia, NRG Flinders and the South
Australian
The major cause of death for Department of
Environment and
re-introduced celeris was
Heritage undertook
predation by the introduced the re-introduction.
European fox (Vulpes vulpes). The author
conducted postrelease monitoring discussed herein. Twenty-four Petrogale
xanthopus celeris (herein referred to as celeris) bred at the
Queensland Environmental Protection Agency (Charleville)
were re-introduced to Lambert Pastoral Station in the semiarid Wallaroo Ranges (25°23'S, 145°51'E; 415 mm annual
rainfall) on August 9, 1998. The author conducted all
aspects of the re-introduction with assistance from the
Queensland Environmental Protection Agency. Three
releases, each comprised of eight animals genetically
selected for un-relatedness, occurred to three separate
mesas on the property. All animals released and their
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successive wild-born
offspring (> 4 kg) were fitted
with mortality-sensing radiocollars. Re-introductions
were undertaken in
accordance with published
and original guidelines and
subsequent to extensive
exotic predator control.
Released xanthopus and
their wild-born offspring were
trapped at three-monthly
intervals between 18 and 54
months post-release (n=12).
Released celeris were
trapped at six-monthly
intervals post-release for 30
months (n=5); the reduced
trapping due to the more
Yellow-footed rock wallaby
predictable monsoonal
(Petrogale xanthopus
environment in Queensland.
xanthopus)
Post-release demographic
@ John Gould
(mass, body measurements
and condition, and fecundity)
and physiological (haematology, biochemistry and vitamin E
for both sub-species; water turnover and field metabolic
rates by the doubly labeled water method for celeris only)
data were obtained through trapping. Survival, home range
(minimum convex polygon method) and dispersal were
assessed through triangulation radio-telemetry and
subsequent animal location if necessary. Flora and fauna
were regularly surveyed at each release site throughout
post-release monitoring.
Results and discussion
Re-introduced xanthopus were generally older and larger
than celeris. Age, mass, sex or condition at the time of
release did not significantly affect short-term survival postrelease. Mean annual survival of re-introduced xanthopus
(63%) was however slightly lower than that of celeris (81%)
over the first 2.5 years, likely due to natural attrition of the
older xanthopus. Survival of re-introduced celeris did not
differ significantly from captive celeris. Pouch young survival
was high in both sub-species, but survival of juveniles to be
captured as adults was low (20% for xanthopus and 30% for
celeris). Wild-born sub-adult and adult survival (73%) was
higher than that reported for natural xanthopus colonies
(58%). No major cause of death was detected for re-
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introduced xanthopus, although physiological parameters
implicate dietary inadequacies. The major cause of death for
re-introduced celeris was predation by the introduced
European fox (Vulpes vulpes).
Twenty-six pouch young or independent wild-born
xanthopus have been recorded since release in a sex ratio
close to unity (12 males:14 females). Fecundity was 53%
and directly related to vegetation abundance. Re-introduced
celeris have bred continuously since release (100%
fecundity), with 37 pouch young recorded in a female-biased
sex ratio (13M: 24F). Fecundity of re-introduced celeris was
higher and sexual maturity earlier than captive celeris.
Significantly more births occurred for both sub-species in
autumn and spring than summer and winter, indicating that
the species is a semi-seasonal breeder, possibly to avoid
times of peak thermoregulatory demands. Findings support
the theory that sex of offspring was determined by
population density and local resource competition.
Growth of re-introduced yellow-footed rock-wallabies was
similar between sub-species, and to that previously reported
for captive xanthopus. Greater sexual dimorphism was
detected in celeris than xanthopus as previously reported.
Haematological and plasma biochemical parameters of both
sub-species underwent significant changes post-release,
initially due to the adoption of a natural diet. Blood
parameters thereafter were related to thermoregulation,
osmoregulation and heat stress and reflected the
seasonality of the respective habitats. Plasma vitamin E
concentration increased significantly post-release in both
sub-species, and is likely related to both the change in diet
and a reduction in captivity-associated physical stress, as
indicated by other blood parameters such as creatinine
concentration. Findings indicate extrapolating blood values
obtained on captive animals to wild animals should be made
with caution.
Home range (95% polygon) of re-introduced celeris steadily
increased post-release to a peak at 12 months and 15.9 ±
7.1 ha, while core area (50% polygon) continued to increase
throughout the two-year post-release sample period (6.0 ±
3.6 ha at 24 months). Core area and home range size of reintroduced celeris did not significantly differ from that of wild
counterparts after 12 months, and was similar to other rockwallaby species. Male-instigated overlap of female home
ranges was the highest type of overlap (rather than vice
versa or same sex overlap), with males forming home
ranges that overlapped those of females by 65 ± 27%. Male
and female celeris were distributed relatively evenly
throughout each colony, as indicated by no significant
difference in same sex overlaps compared to opposite sex
overlaps. Core areas formed by re-introduced celeris two
years post-release were 57% free of conspecifics and home
ranges 46% free. This finding suggests that celeris are
predominantly asocial within the colony. Dispersal of reintroduced celeris was the furthest recorded for any rockwallaby species, with one male dispersing 7.3 km to join
another re-introduced colony. Another male undertook a
minimum exploratory movement of 27 km over 12 months,
during which he sired progeny at a different re-introduced
colony, before returning to the initial release site. A
minimum of three wild celeris males emigrated to a reintroduced colony from a natural colony 17.2 km distant.
This dispersal distance is more than six times greater than
that previously reported for the species and was thus

unforeseeable. These findings indicate that re-introduced
celeris are in the process of integrating into a local metapopulation.
Total body water, water turnover rate, field metabolic rate
and food intake rate were measured in re-introduced celeris
during the wet summer and dry winter of 2000. Animals
maintained total body water (73.1 ± 5.8%) between seasons
despite dehydration during winter. Field metabolic rate
(592.8 ± 229.2 kJ kg-0.58 d-1) and dry matter intake (44.5 ±
0.4 g kg-0.75 d-1) were similar between seasons and to that
previously reported for the species. Water turnover rate was
over 350% higher when free water was available in summer
due to rain (175.4 mL kg-0.71 d-1) than during the dry winter
(49.0 mL kg-0.71 d-1); no free water was available without
traveling a minimum distance of 500 m to drink from local
dams. Mean water influx from drinking was 96.5 ± 6.4 mL
kg-0.71 d-1 in summer and 4.7 ± 6.1 mL kg-0.71 d-1 in winter,
the latter (if real) likely from dew, both in the air and on
foliage. However, general condition and fecundity did not
change between seasons. There were no significant
differences in water or energy requirements of males and
lactating females, suggesting that additional water and
energy demands of lactation were minimal, or that
insufficient females were in peak lactation, which occurs
close to permanent pouch evacuation. These findings
indicate that re-introduced celeris adjusted their water and
energy requirements to seasonal fluctuations post-release
without losing body condition.
Conclusion
Biological parameters measured in the current study
suggested that captive-bred animals had adapted to the wild
by 12 months post-release, although many changes had
occurred by six months or the first recapture session for
celeris. General condition and other health indices
increased in all surviving animals post-release. Thus it is
concluded that re-introducing yellow-footed rock-wallabies is
an appropriate and ethical conservation technique when
conducted in accordance with procedures detailed in the
current study. Wider applications of current findings to
include non-macropodoid marsupials can be anticipated, as
findings were similar for other re-introduced mammals
previously monitored. The re-introductions of Petrogale
xanthopus xanthopus to Aroona Sanctuary and Petrogale
xanthopus celeris to Lambert Station are judged to be
successful 4.5 and 2.5 years post-release respectively,
however longer-term monitoring will be required to follow the
ultimate fates of the colonies.
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Arabian oryx re-introduction in ‘Uruq bani Ma
‘arid, Saudi Arabia: update with emphasis on
mortality
or the seventh consecutive year, Arabian oryx
(Oryx leucoryx) have been translocated from the
captive breeding unit at the National Wildlife
Research Center (NWRC) in Taif, into the ’Uruq
Bani Ma’arid protected area. This reserve lies at the southwestern edge of the Rub’ al-Khali desert, and is one of the
driest regions in the world. By December 2000, the reserve
supported an estimated population of 210 Arabian oryx (Reintroduction News, No 20). Because of good forage
conditions, we carried on the oryx re-introduction project in
2002.
Translocation
We translocated 10 (3 males:7 females) oryx to the reserve
on 28th May 2002. We formed two groups (five and four
oryx) on 28th April:
♦ The first group was composed of one male (23 monthold) and three females (21, 17 and 17 month-old).
♦ The second group was composed of one male and four
females (all 23 months-old).
Females were assembled since birth time whereas males
only joined them ten days before the start of boma-training.
This period allows reducing the stress of transportation (Reintroduction News, No 10). From 9th May, oryx were daily
and progressively familiarized with being pushed through
corridors, restrained in a narrow crate, and transported on
the road. On 26th May, we caught them by hand, fixed radiocollars and administered booster vaccinations against
rinderpest and foot and mouth disease. To reduce the risk of
injury during translocation, we fitted their horns with rubber
pipes. We transported them to ’Uruq Bani Ma’arid in mass
crates on 28th May. We also transported one older male (42
months old) in an individual crate. It was not boma-trained
but was administered a long acting tranquilizer (100mg;
perphenazine enanthate) two days prior to transportation.
The approximately 650 km trip took about eight hours. As in
the past, animals were transported by road from the NWRC
to Taif Airforce base (about 50 km), then by air to Wadi
Dawasir civil airport, and then again by road to ’Uruq Bani
Ma’arid (about 200 km) where they were released in the
holding pre-release pen. Oryx recovered well from
transportation and were moved into the well-vegetated prerelease enclosures two days after their arrival. During this
acclimatization period, water and dry hay were provided ad
libitum. Animals were released into the wild on 5th and 19th
July. Once outside, we offered them supplementary food
(never used) and water (occasionally drunk) for one month.
For the first time we attempted re-introductions during
summer, because range condition was good following April
2002 heavy rains and all animals survived the summer
period. In September, all animals were deemed to be in
medium to good body condition (see photo 1). Although they
were periodically observed with wild-born animals, they
spent most of the time as an isolated cohesive herd.
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Photo 1. Two of the newly re-introduced Arabian oryx (one male, one
female) deemed to be in medium body condition in late August 2002
(‘Uruq Bani Ma’arid – Saudi Arabia).
Since 1995, when the first releases took place into the ’Uruq
Bani Ma’arid protected area, 149 oryx (70 males:79
females) have been translocated without any deaths linked
to transportation. One hundred and forty one originated from
the NWRC captive breeding while eight came from the
Mahazat as-Sayd protected area. Age of the translocated
animals ranged between three months and six years at the
time of arrival.
Causes of mortality
Mortalities among re-introduced and wild-born animals have
been recorded in the reserve since the first releases. Deaths
among wild-born oryx are less documented because
carcasses are rarely retrieved. Until August 2002, we
estimated that 28% of the translocated animals died since
1995, and 13% have an unknown fate. Causes of death
could not be determined in 29% of the recovered carcasses.
The main cause of death was related to range condition
(63% of known death). The lack of rainfall between 1997
and 2000 on the protected area explained this rate. Due to
non adaptation to this harsh conditions, nearly 70% of the
cohort released in late 2000 (Re-introduction News, No 20)
did not survive beyond the first year of re-introduction. Intraspecific competition (fight between males) was probably
responsible for 20% of the known deaths, and mainly
occurred before 1998.
The first poaching event was noticed in September 1998. By
August 2002, four captive-born and six wild-born oryx died
of poaching, accounting for 13% of total known deaths
among captive-born. When including wild-born oryx, 25% of
total known deaths were linked to poaching. Since it
resumed, poaching represented 30 % of total known deaths.
Conclusion
In August 2002, we estimated the oryx population size
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between 160 and 200 individuals. Despite the reintroduction of 10 oryx in July 2002 and the calving of about
20 animals, results of population monitoring suggest a
stagnation or even a decrease of the Arabian oryx
population between July 2001 and August 2002. Such
tendency had never been noticed since the beginning of the
re-introduction program in ’Uruq Bani Ma’arid. Missing
animals are mainly wild-born. Although missing oryx might
have emigrated from the protected area, undiscovered
poaching cases could not be excluded. We consider
poaching to be the most threatening factor to the ’Uruq Bani
Ma’arid Arabian oryx population re-establishment.

Preventing or at least reducing poaching has become a
major concern to the National Commission for Wildlife
Conservation and Development (NCWCD). A meeting
between NCWCD, NWRC staff and His Royal Highness
Prince Saud Al Faisal (NCWCD Managing Director) was
held in late August 2002. Recommendations concerning
general surveillance of the protected area, rangers’ duties,
and implications of local authorities were made.
Contributed by Pascal Mésochina, Eric Bedin and Stéphane
Ostrowski, National Wildlife Research Center, P.O. Box 1086,
Taif, Saudi Arabia, e-mail: Mesochina@nwrc-sa.org

Re-introduction protocols and considerations
for small mammals
e-introduction is an established part of the
conservation strategy for a number of larger,
longer-lived, slower reproducing (k selected)
species such as ungulates, primates and some
carnivores. These species generally have a high investment
in each individual in the population and relatively small
numbers of individuals are re-introduced to effect a slow
steady re-population of areas. Increasingly though many
species undergoing serious declines are smaller, shorterlived, faster-reproducing (r selected) species, such as
rodents, small marsupials and insectivores, the presence of
which underpin many ecosystems and food webs. Thus the
conservation of prairie dogs (Cynomys spp.) on the
American prairies, or sousliks (Spermophilus spp.) on the
European steppes are critical to the survival of entire
carnivore assemblages. Many such species are now facing
the need for active and integrated conservation strategies
which involve both in situ conservation and ex situ
management and potential re-introduction.
Re-introducing small mammals shares some similarities to
working with larger species but also poses a number of
different considerations in relation to the relative low
individual investment and poor survivorship. This paper
focuses on the biological considerations of re-introductions
involving r selected species, considering each of the four
main phases of re-introduction to highlight the key issues
and suggest possible options that should be considered for
the release of small mammals. The broad guidelines of the
World Conservation Union Species Survival Commission
Re-introduction Specialist Group (IUCN/SSC RSG) (IUCN,
1987 & 1995) have to be considered and interpreted in a
species-specific manner.
The role of captive production
and management
Rapid reproduction is one of the most advantageous
aspects of working with small mammals. For successful
conservation breeding and release programs with small
mammals the prediction of productivity is important and
greatly eases the planning process. Initially the emphasis
may be on producing as many animals as possible to
secure the survival of the breeding program and enable

release, but in the medium-term a more predictive approach
is required.
With conservation breeding programs involving fast
breeding mammals managing large numbers of offspring is
one of the most important issues (Jordan, 2000). The
management of considerable surplus stock is a real problem
and the most successful solution is a predictive breeding
program producing target numbers of animals required for
release and maintenance of background captive stocks.
Thus pre-planning of the number of animals required and
then initiating breeding with an appropriate number of pairs
to match this demand is the most appropriate and costeffective long-term strategy for most small mammals.
This is different from the approach with many k selected
species, where the relatively small numbers required for
release are often drawn from amongst the background
captive population. With small mammals particular
emphasis has to be placed on factors such as; the dates at
which animals are required for release, captive mortality
rates, productivity per female, proportions of females failing
to reproduce, and genetic considerations. It is simple to
assume that a couple of breeding pairs can produce enough
animals for an entire release, however to populate an area
with such a high proportion of full siblings would be
genetically undesirable and has to be considered when
planning reproduction.
Release programs
The release of animals to repopulate areas from which they
are extirpated (re-introduction) or to support existing
populations (restocking or supplementation) is becoming
increasingly necessary. The process is incredibly complex
with a multitude of issues and considerations to be borne in
mind and it is not a conservation action that should be taken
lightly (Jordan & Chestnutt, 2000). Addressing each of these
issues methodically leads towards an effective protocol that
ultimately has to be species specific and flexible enough to
cope with varying circumstances. It is important that every
opportunity is taken to compare optional strategies and
validate protocols, thus the primary aims behind many initial
releases should be as much research as conservation.
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The biological aspects of the release process can be
broadly divided into four phases:
1.
2.
3.
4.

Feasibility study
Pre-release phase
Release phase
Post-release phase

The key considerations of these with regard to small
mammals are discussed below:
Feasibility study
This should be the pre-cursor to any planned release.
Gathering together of all relevant information and an
appraising the options and likelihood of success should be
carried out. The aims of the release should be appraised;
these may seem obvious, however the aims of a small-scale
translocation on mitigation grounds may be very different to
a larger scale re-introduction on conservation grounds. It is
important that a realistic approach to problems and
likelihood of success is considered in relation to the biology
of the species concerned. Releases should be viewed
critically in the wider context of the conservation strategy for
the species in question and only if considered a valuable
part of an integrated strategy should they be conducted.
The feasibility study should consider such issues as:
♦ Researching the base biology of the species.
♦ Understanding the species’ habitat requirements.
♦ Reasons for decline in the species and whether these
have been addressed.
♦ Setting up a successful captive breeding program.
♦ Availability of suitable release/donor sites.
♦ Funding, over both the short-term (release) and longterm (site protection).
Pre-release phase
This is often the most complex phase of the release. Many
aspects of the project have to be considered and relevant
resources obtained.
Sources of animals: The fundamental issue of whether to
use captive bred or wild translocated stock is always of
concern. The translocation of wild individuals from a site
may be considered prior to development or destruction (e.g.
Common Dormouse (Muscardinus avellanarius) in Britain),
or to mitigate against damage (e.g. European Hamster
(Cricetus cricetus) in France). Alternatively removal may be
considered from areas of the species’ range where it is still
numerous, although the provenance of stock often negates
movements across long distances. Even if individuals are to
be removed then an alternative still exists, whether to
translocate and release immediately, or to move the animals
into captivity as part of a breeding scheme to subsequently
release offspring; the latter is often preferable when
numbers are very low.
Especially with r selected species, captive breeding may
allow for a more predictable and sustainable program of
releases over a number of years. It can also allow the rapid
multiplication of limited numbers so as to enable largerscale releases.
Provenance of stock: As a general principle stock should
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be of as local an
origin as possible
although common
sense and genetic
evidence has to
be borne in mind.
A balance has to
be met between
conserving local
genetic
uniqueness or
ecological types
and the
practicalities of
conducting many
separate and
Common Dormouse
totally
(Muscardinus avellanarius)
unnecessary
captive breeding
exercises. When populations are subjected to very high
levels of inbreeding then the addition of unrelated animals
may be critical to the long-term survivorship. Breeding
program management should be a compromise of genetic
information and practicality rather than based on national or
district boundaries.
Donor and release sites: If animals are to be translocated
then donor site(s) for stock have to be considered. Regular
translocation requires secure donor sites producing a
regular surplus of animals, the removal of which in no way
jeopardizes the donor population, or a continual supply of
sites from which the species needs to be removed. In many
circumstances for small mammals this is not the case.
Whether the release is considered a re-introduction or
restocking can dramatically affect the protocol. Generally
restocking can be a more fraught process with the potential
to negatively affect an existing population and make the
situation worse! If the release is to be a re-introduction then
the reason for original extirpation from the site has to be
known in order to ascertain whether the causal factors are
still acting.
The habitat quality and size of the release site will influence
the likelihood of success. The site must be considered
adequate to support a viable self-sustaining population if
animals are re-introduced. Estimating what exactly
constitutes a viable population is always difficult, particularly
with small mammals, which undergo large seasonal
population changes. An autumn peak population of 250
water voles (Arvicola terrestris) would normally be reduced
to as few as 60-75 animals by the spring (Jordan &
Netherton, 2000). Nevertheless the size of site chosen must
be capable of supporting a reasonable pre-breeding
population, or at least form part of a meta-population
situation capable of doing the same.
Health screening: Pre-release health screening should be
carried out prior to release. This should combine both
biological and veterinary considerations, thus adherence to
normal weight limits is appropriate as well as faecal
screening and other physiological and anatomical checks.
This is important for both individual welfare of the animals to
be released and for ecological considerations of disease/
parasite introduction. Release dates must consider the
health screening process which may take several weeks,
particularly if repeat faecal screenings for organisms such
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as Salmonella are conducted. When providing animals for
release, consideration should be given to likely reductions in
the number of individuals available due to failure to pass the
health screening. Often a realistic contingency of around
10% of animals is required to compensate for this process.
Screening the large numbers of animals involved in small
mammal re-introductions can be difficult and costly.
Funding: During the pre-release phase funding must be
secured to ensure that sufficient funds are available to fully
complete all the sequential steps involved in release. The
costs associated with small mammal releases are not
necessarily ‘small’ themselves. Often the large numbers of
individuals involved raise costs considerably, especially
such issues as health screening and post-release
monitoring.
There are of course many other issues to be considered
pre-release, such as release and monitoring techniques.
Whilst these actual actions themselves are associated with
later phases of the project both have to actually be decided
upon pre-release in order to budget and obtain resources.
Release phase
A well conducted pre-release phase can make the release
process much more straightforward. Nevertheless there are
many issues associated with the actual release of the
animals themselves.
Timing of release: The time of year at which to release
animals is a fundamental issue, particularly with species

subject to large annual fluctuations and varying mortality.
There are basic conflicts concerning captive breeding or
translocation and optimum times for release. Theoretically,
releasing individuals to coincide with population troughs
when mortality is often lowest and reproduction about to
commence is favorable, thus in most temperate species
spring may well be the optimum time for release. Most
temperate species undergo high natural over-winter
mortality (Figure 1), yet in captivity there is often pressure to
release animals in the autumn when all the offspring of the
year are weaned and captive stocks are high. Similarly
when removing animals from sites as part of translocation
schemes autumn may be preferable when populations are
highest, easily trappable and about to undergo large overwinter mortality.
This dilemma has to be considered particularly when
budgeting for releases as programs may incur extra
resource implications from having to hold large numbers of
animals through the winter.
Number of animals released: The number of animals
released will be related to the habitat size, quality and the
timing of release. Release numbers may have to be high,
releases of at least 30-50 animals are normal (and in some
cases much higher), but the timing of release will
dramatically affect this. The number of animals potentially
able to breed is critical to success in short-lived species.
Therefore an individual can be viewed as having a different
intrinsic value to the population dependent upon the time of
year (Table 1). Assuming European Hamsters (Cricetus
cricetus) typically undergo 65% over-winter mortality

Population size

Figure 1. Theoretical rodent annual cycle in relation to optimum release dates

AUTUMN
Inappropriate release date
coincides with population
peak and commencement of
decline

Favorable release date
coincides with population
trough and commencement
of growth

SPRING

JANUARY

JUNE

DECEMBER

Month
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(Weinhold, 1998) then 50 animals released in the autumn
only equates to a population of approximately 17 surviving
until the spring to breed. In extreme cases such as the
Harvest Mouse (Micromys minutus) which can undergo 95%
over-winter mortality then 50 animals released in the
autumn only equates to 2 still alive in the spring!

Release technique: The key consideration is whether to
release animals directly to the site with no period of
acclimatization (‘hard’ release), or to retain animals at the
release site for a period within enclosures or release pens
(‘soft’ release). ‘Soft’ releases are often designed to reduce
dispersal and immediate mortality upon release. There are
obvious cost implications to the construction of pens in
which to house animals, especially if the release involves
large numbers of territorial animals. Nevertheless most
small mammals are effectively ‘prey’ species that often rely
upon established runs or subterranean burrows to evade
predators. To ‘hard’ release such species may render them
susceptible to very high predation in the short term.
Allowing individuals to construct a burrow or even use an
artificial burrow or cover within a predator-excluded
enclosure prior to release may well be preferable.

The maximum value of individuals is achieved by releasing
at a time when mortality is lowest and all individuals can
potentially breed. Thus holding animals in captivity through
the period of natural high mortality and releasing them when
mortality is lowest and reproduction commencing is highly
desirable even if it incurs added resource costs.
Demography of animals released: The age, sex and
reproductive status of individuals may all affect the success
of the release. In fast-breeding short-lived species age is
particularly important and is the key reason behind
specifically breeding individuals for release rather than just
drawing individuals from existing captive stocks. Releasing
juveniles late in the year of birth has implications on the
release timing and intrinsic value discussed above and also
potential problems in post-release monitoring if radio
collaring is to be used. Release of animals in the spring
following birth is generally preferable. Releasing more
females than males may seem favorable although skewed
sex ratios have both genetic implications and implications
for captive breeding where animals are produced in a 1:1
(male:female) sex ratio. Caution should be exercised
concerning the release of pregnant females; whilst this may
result in almost immediate births at the release site,
pregnancy does place increased energetic demands on
females and so may decrease their survivorship.

Number of releases to each site: The option exists of
whether to release as a single ‘one-off’ event or a series of
several ‘top-up’ releases. Generally measuring success
following a single release is more straightforward. It should
be considered that releasing again to the same site
technically represents a restocking of the original release,
involving a whole series of new issues. However for
purposes of practicality and resources then sometimes a
sequential series of releases may be unavoidable.
Location of releases within a site: Within the chosen
release site decisions still have to be made about the exact
release location(s). This is particularly important with
territorial species (Jordan, 2001). Releasing all individuals at
a single point within the site may inevitably ‘force’ animals
into dispersal as a result of territoriality. Conversely,
spreading a few animals very thinly across a site may
jeopardize success. A compromise of releasing pairs or
small groups appropriately spaced across the site may be
best. The spacing of release locations must reflect the
species involved, numbers released and habitat size and
quality. In the case of European Hamster releasing pairs at
centres of around 60m apart equates to establishing a
population of approximately 5ha-1, although the established
density may not remain stable due to differences in
movements and home ranges between the sexes.

The social status of individuals is often considered highly
important in re-introductions of k selected species and must
be considered for some r selected species also, especially
those occurring in loose colonies or extended family groups
such as prairie dogs (Cynomys spp.) and sousliks
(Spermophilus spp.). Consideration should be given to
translocation of these complete ‘units’ or the captive
breeding and release of animals as ‘families’ or groups of
familiar animals that have been housed together.

Table 1. The effect of varying release date and over-winter mortality on the intrinsic value of individuals to the population
Intrinsic value of each individual
Theoretical over-winter
mortality
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Spring release

Autumn release

Spring

Previous Autumn

Autumn

Following spring

55%

1

2.22

1

0.45

60%

1

2.5

1

0.40

65%

1

2.86

1

0.35

70%

1

3.33

1

0.30

75%

1

4

1

0.25

80%

1

5

1

0.20

85%

1

6.66

1

0.15

90%

1

10

1

0.10

95%

1

20

1

0.05
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Post-release phase
This represents the stage at which results are actually
obtained and success is measured so it is critical to the
evaluation of the process.
Monitoring: Techniques used will depend upon what
information is required. Fundamental to the process though
is marking and individual recognition of the actual animals
released. Many techniques are available although
increasingly subcutaneous transpondering is the technique
of choice, comprising an effective, permanent and unique
individual marking system both during captivity and postrelease.
Radio tagging is particularly useful for monitoring dispersal
and mortality, two important post-release concerns, however
it is costly and time consuming. The large numbers of
animals released during small mammal re-introductions
mean that often only a sub-sample of animals can be radiotagged. Trapping is also important to monitor individual
health or reproduction in the released animals and also has
the advantage of allowing animals born at the site to be
monitored and marked. Population level monitoring may
occur via the use of field signs, however it is only really
appropriate for re-introductions and of limited use in
restocking exercises. Tissue sampling of released animals
may allow subsequent genetic analysis of the population
and the evaluation of individual contribution to the
population and dispersal.
Measuring success: Assessing the conservation potential
of re-introduction and comparing the efficacy of different
release options is important. Success may not be a shortterm issue but re-introductions involving r selected species
tend to either establish or fail in a shorter time than do most
re-introductions with k selected species. Determining
success in restocking programs is fundamentally more
difficult due to the difficulty in establishing the origins of
animals contributing to the population growth.
Releases that do not succeed may well be deemed useful
exercises if appropriate post-release monitoring gives an
indication of the causes leading to the lack of success; this
may well be important in devising and refining protocols for
the future and contribute to later success. However, failed
releases without appropriate post-release monitoring and
with no attributable cause are of limited value and may be
counter productive.
Site management: Continued site management is
important for securing the viability of re-introduced
populations. As captive breeding and re-introduction is a
costly, time consuming process it is important not to expend
resources and time on re-establishing populations only to
subsequently fail to safeguard them. Securing a long-term
commitment to favorable site management is a vital precursor to re-introduction. Predator management may also be
a controversial issue requiring consideration with small
mammals, especially in the very early stages after release,
when release enclosures may create an unnaturally focused
situation for predators. Ultimately established populations
should be able to withstand natural predation.

of the animals. Supplementary feeding or veterinary
treatment may be called for but a decision needs to be
taken on the degree to which individual animals will be
manipulated or exceptionally brought back into captivity
post-release. General perception and attitude means this is
often less of an issue with smaller r selected species than it
is with many larger species.
Conclusion
The captive breeding, translocation and release of animals
is a complex and time consuming conservation action the
long-term success of which is likely to be largely dependent
upon securing sufficient, well managed habitat to enable the
establishment of large viable populations. There are a
number of different issues between re-introduction and
restocking programs, but as a general rule care needs to be
exercised when considering restocking, particularly with
small mammals. The addition of extra animals is unlikely to
be a solution for low numbers without the removal of some
causal factor, and once this is removed then populations
normally have the potential to quickly recover naturally. In
certain circumstances there may be genetic reasons for
considering restocking exercises in order to provide new
founder animals to existing highly inbred populations. Under
such circumstances very specific protocols may be
appropriate involving small numbers of animals and possibly
even replacing individuals within the population.
Re-introduction can be a worthwhile and successful
conservation tool for small mammals as part of a
coordinated action plan for a species, however the different
issues of working with different species have to be
appreciated and considered within the formulation of each
and every release protocol.
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Intervention: Following release there may be moral or
welfare issues concerning potential intervention in the fate
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REPTILES
First release of the European pond turtle
release program in Lake Bourget, France
he European pond turtle (Emys orbicularis) is a
threatened species in Europe, because of
destruction and fragmentation of its habitat,
harvesting and more recently due to road
mortality. This position has justified its current protection
status in France and Europe. Habitat restoration and
management in favor of this turtle are a priority but several
sites, which are today useful for the species cannot be
recolonized because of their distance from the last wild
population. In this context, a re-introduction project is seen
as an important conservation action for this species.
The European pond turtle disappeared from Savoy around
the early part of the 20th century but the last wild population
of this region still survives some 20 km away, beyond a
mountain range. Besides, the Rhône corridor is so
fragmented that a spontaneous come-back of the species is
not possible, however suitable the habitat quality. Thus, the
French Environment Ministry and the Savoie Natural
Environment Conservatory agreed to initiate a reintroduction project in collaboration with the Rhone-Alpes
Natural Environment Conservancy and the University
Claude Bernard-Lyon 1.

European Pond Turtle (Emys orbicularis)
@ Dominique Moreau
(Emys orbicularis orbicularis). The Brenne was finally
chosen for a first supply of wild adult turtles. The program
was accepted and financed from 2000 to 2002 by the
European Union (Life Nature Lake of the Bourget), the
French Environment Ministry, the Rhône-Alpes Region and
the Savoie Departmental Council (Miquet & Cadi, 2000).

Program history

A site managed for turtles

The European Pond turtle re-introduction project in the
southern part of Lake Bourget was initiated in 1995, by the
Savoie Natural Environment Conservatory, as this species
disappeared from here at the beginning of the 20th century.
Since this freshwater turtle is protected, the project first had
to receive the agreement of the French Environment
Ministry.

The Savoie Natural Environment Conservatory manages
most wetlands around Lake Bourget (45 Km2), directly
connected to the Rhône river where the water level has
been lowered and stablized after placement of hydroelectric
equipment. To compensate for induced marsh and pond
decline, 13 ha of reed and bushes were cleared, embanked
and re-flooded. This habitat will be the ultimate reintroduction area, included in a 110 ha of strongly protected
nature reserve. It is now managed as a shallow pond,
connected to several habitats: channels, ponds, lake littoral
and also to unfloodable, south facing meadows. Three
nesting dunes were specially laid out to assure turtle
reproduction inside the protected perimeter. These "dunes"
were created with soil excavated during pond construction.
The whole site is forbidden to navigation, fishing and
hunting and the public is guided to an observatory with a
concealed access, from where a good view of the reintroduction site can be experienced.

Henceforth, a four-step program was proposed:
1. a feasibility study to evaluate the chances of success of
the project, particularly with the identification and
elimination of the extinction factors.
2. a preparatory phase to lay out the site and constitute the
stock of individuals; at this stage, all the protection
measures to insure the maintenance of the re-introduced
population should be set up; contacts with the local
population and information of the public will play an
essential part.
3. the introduction phase that takes into account the
biological parameters necessary to limit the risks for the
released individuals.
4. the post-release monitoring phase to retrieve maximum
information from this exercise.
On the basis of a technical proposal (Miquet, 1994), the
National Council for Nature Protection approved the project.
Genetic analyses conducted in collaboration with the
Heidelberg University revealed the homogeneity of RhôneAlpes (Quesada, 2000), Brenne and Allier populations
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Scientific monitoring
Thirty individuals were captured in Brenne by J. Servan
(National Natural History Museum) between 1999 and 2001,
with 10 individuals each year, and a proportion of 50%
females. They were placed in an acclimatization enclosure
near the release site (Cadi & Miquet, 2000; Cadi et al.,
2001) for 8 months without disturbance, predation or
dispersal risks. They were recaptured using nets and
equipped with a radio transmitter set up on the marginal
scales. The first group was released in May 2000. The
released individuals were mainly monitored by telemetry, in
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collaboration with the Rhône-Alpes Environment
Conservatory and the University of Lyon 1. We recorded a
daily location during turtle activity season (between March
and October) and weekly during the hibernation (rest of the
year). Each location is obtained by biangulation from
stationary dominating points. All data is integrated in a base
linked to a Geographic Information System. This monitoring
has several objectives. First it insures a survey in regard to
dispersal risks (fishing, road, loss of contact with the other
members of the group). It also adds to our knowledge of
space use (seasonal home range, laying and hibernating
sites) and particularly the use of specific installations like
basking sites. Moreover, captures of slider turtles
(Trachemys scripta elegans) are conducted every year in
order to limit their presence on the site and the captured
individuals are maintained in several ponds at La Ferme aux
Crocodiles (Pierrelatte).
First results
Establishment of a founder population
Nearly the whole group stays all year long at the reintroduction site. Some females nevertheless left to explore
the lake and the majority of these migrants returned to
hibernate within the release pond (Cadi et al., 2001). This
shows the close connection between the pond and the lake,
turtles exploration capacity, and the homing capacity of the
species. These observations are encouraging signs for
founder population feasibility with wild adults transposed
into a novel environment.
Site use
Each individual used a vast but well-defined home-range
and home range overlap is very important. The vegetated
parts of the pond are preferred, including deep channels
and reeds. This habitat selection is linked to several
parameters (protection against wind and disturbance, better
sun exposure and food resources). Contact was lost for six
individuals in 2000, probably because of battery failure (two
of them were rediscovered in 2001, carrying a transmitter
out of order); five individuals were lost in 2001, a total of
nine altogether. This coming summer, the capture session
should allow us to recover some of the lost animals in order
to change the transmitter and continue the monitoring.
Reproduction
Four females were observed on the nesting dunes in 2000
and three in 2001 and only two were observed digging.
Unfortunately, one of the two clutches was predated within
an hour after laying, giving us no time to fence it. Observing
females laying eggs on the dunes as early as in the first
season was encouraging. In 2002, seven nests were
detected and consequently protected, and we hope that we
will see the first hatchlings this autumn.

stocking in the long term (from a demographical and a
genetical point of view), with an insignificant impact on
source population. This program was approved by the
national authorities and financed by the European Union
since 1999. Next year, we will submit an evaluation of the
program and elaborate a release charter for the European
Pond turtle setting up ethical, scientific and technical
frameworks.
Conclusion
The success of this long-term enterprise will be measured in
several years by the reproductive success of the released
individuals and will be a strong symbol for the protection of
nature. The complex ecology of this species focusses
special attention to the sites where it lives and this results in
a number of long-term protection schemes e.g. the Natura
2000 network (Life Nature "Bourget Lake"), the future Lake
of the Bourget contract pool and the sustainable
development gait "Grand Lac".
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Perspectives
Alongside this first experimental release, two pools were set
up at the Mottets (near the release site) and at The Ferme
aux Crocodiles in order to monitor the growth of hatchlings
coming from Brenne, which were incubated in the Jacques
Monod Institute (Paris VI) in collaboration with C. Pieau. The
breeding success is around 95%, far higher than the one
observed in natural conditions (due to predation, climatic
hazards, etc.); 20% of the young obtained are replaced in
the wild population and the others are kept in two natural
enclosures. This sustainable solution allows an efficient
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BIRDS
Successful conservation introduction of the
Seychelles white-eye on Fregate island,
Seychelles
etween 12th October and 15th November 2001, 31
Seychelles white-eyes (Zosterops modestus) were
successfully transferred from the small island of
Conception, which hosts the main population of
the critically endangered Seychelles white-eye (world
population of approximately 300 birds), to Frégate, another
island at a distance of about 50 km. Although there is no
evidence that the species once lived on Frégate, habitat
measurements and modeling showed that the island could
probably host a large population of at least several
hundreds of white-eyes.
Following the successful eradication of rats on Frégate in
July 2000, a ‘conservation introduction’ project based on the
IUCN-Reintroduction Specialist Group guidelines was
prepared and implemented as part of the Phase 2 of the
Seychelles White-eye Recovery Program. Birds were
captured and placed into bird bags, then transferred by a 30
minute helicopter flight using a sound-proof and ventilated
box (the ‘heli-bird box’) specially designed and built for this
occasion to transport passerines in the best possible
conditions.
Before being released on Frégate, white-eyes were first kept
for three to four hours into cages, where they were given
sugared water, honey and invertebrates. All the transfer
protocol and materials (Helibird-box, release cages, food,
etc.) had been previously tested during a ‘dummy run’ on
Conception. Because of the difficulty to select and catch
individual white-eyes, birds had to be transported in small
groups of five to six individuals during six successive
transfers. After the release, the birds were closely monitored
and after a short period of acclimatization of approximately
one month, the white-eyes started to establish breeding
territories on Frégate, and most transferred adults had been
resighted and confirmed alive.
The first nest was built during the second half of November
and the first two chicks born on Frégate have just fledged
successfully on Christmas day. By July 2002, 15 fledglings
had been produced by six well established breeding groups
of two to six adults each, and the white-eye population on
Frégate was estimated at 41 to 46 birds. Interestingly, whiteeyes continued to breed on Frégate during what is normally
their non-breeding season, suggesting that white-eyes
found particularly good habitat conditions on this island.
Frégate Island Private, which is home to a famous five star
resort, continues to propagate and plant indigenous fruiting
trees preferred by white-eyes as part of its habitat
improvement policy. However, molecular sexing revealed
that they were only 10 females out of the 31 birds
transferred to Frégate, so some additional transfers of adult
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Seychelles white-eye
(Zosterops modestus)

females from Conception are now planned in order to reequilibrate the sex-ratio and boost the development of this
small population.
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