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positive points

negative points

A: Legislation and Policy — emphasis on post-boarder control

1. Comprehensive legal framework to control
invasive species.
eg. Ban on transfer, importation, release etc.
2. Establish a national authority (bio-security
agency) to lead and coordinate the efforts of
responsible agencies dealing with alien species.
3. Defining clear protocols for the competent
authorities in case of escapes or releases.
4. Organizing and facilitating stakeholders.
eg. Agriculture, forestry, horticulture,
aquaculture, hunting, animal welfare, etc.
5.When presenting eradication or control
campaigns, emphasize the recovery scope of the
programs (protect and recover native species and
habitats), rather than simply focusing on the
removal of an alien species.

1. Difficulty of defining alien specdies.

2. Introduced species are often legally protected
species.

3. Legal measures tends to be slow in reaction.

4. The human dimension of the problem is often not
considered properly before the implementation of
action plans (i.e. opposition from animal right
groups in eradication projects).

5. Bureaucratical sectionalism: Intergovernmental
(national v. local), intra-governmental (agency v.
agency)

6. Diverse aproaches are necessary for control. (i.e.
established species / new species, economically
valued species / economically damaging species)




positive points

negative points

B: Prioritization and Risk Assessment

1. Prioritisation based on risk assessment should be
used to support the effective use of resources

2. Risk assessment should be a tool for the rapid
comparison of threats, including potential
invaders, current invasive species, ecosystem
protection and introduction pathways

3. Should provide information on which to make
decisions, to eradicate, control, legislate or
accept.

4. Will often be based on limited or uncertain
information, but must be robust and transparent
to challenge, for example from animal rights
groups or if it will restrict international trade.

5. Should incorporate uncertainty into its
conclusions, and include flexibility to deal with
future issues such as climate change.

6. Should assess ecological, social and economic

impacts.

1. Difficult to balance need to collect information
with need to make decisions.

2. Should not be overly complex , time consuming
or expensive

3. Should not be developed or used in isolation,
can be language issues.

4. Allocating resources without risk assessment
and prioritisation can lead to waste.

C: Risk Management Systems and Precautionary Principles

1.Strong public support (economic, cultural,
environmental benefits)

2.A single government agency (Biosecurity NZ)
with  responsibility  for  implementing
empowering legislation (Biosecurity Act 1993).

3.International conventions in place

4 Important advances being made (eg Risk
analysis)

Recommended actions:
Adequate monitoring and early detection
Quick implementation after detecting

1. Pathways (and invasion risks) increasing
markedly.

2. Difficult to build on successful prevention.

3. Despite a “world-class” biosecurity system

serious incursions and  subsequent
colonisations continue to occur (eg. Varroa
mite, Didymo)

4. Difficult to build in individual registration of pet
animals

5. Long delay of detection and control of IAS
invasion

6. Enormous importation and use of potential
IAS

7. Mass illegal release of pets

8. No regulation of intra-country IAS

Definitions:

Inter-country IAS: Introduced IAS from other
countries

Intra-country IAS: Introduced IAS within the

Sensitive tools and species specific tools to detect new invasions

Effective control technologies

Promoting public awareness and cooperative action

Promoting sharing information




positive points negative points

1. Knowledge is necessary, but certainty is not | 1. Research itself is not an outcome in its own

essential to take actions. right and often results in delaying to take
2. Knowledge can be gained by managing as actions

well as by primary research. 2. Research objectives are often unclear, and this
3. AM is honest about uncertainty and allows try may require unnecessary cost and produce

and error. useless data in the light of alien species

4. AM is effective to leam about the subject management.
through management activities and to change | 3. However, where resources are available, the

the measures to more efficient ones promptly. research aspects should not be limited too

5. Models are essential to synthesize knowledge, narrowly, because it may become clear at a

guide a project, and help decision making. later stage that apparently unrelated aspects are
important.

4. AM is often misunderstood as simple try and
error, and avoidable failures may occur under
the name of AM.

5. AM should not be considered as almighty,
because the effectiveness depends on the
models and hypotheses which have been
made before the management actions are
carried out.

6. AM expects errors and surprises which are
often not acceptable for traditional
administration process.

D: Research and Adaptive Management

1. Mainstream awareness — legal requirement to | 1. Focus just on information, public awareness
raise awareness, peer-leaming should occur | and engagement you can lose sight of the goal

within the same Invasive Alien Species cultural | - to change behaviour. This is social
context. marketing.

2. Awareness raises interest and is part of the |2. Social and cultural issues can be very
process leading to behaviour changes. complex.

3. Initiative should be multi sector, as invasive |3. Difficult for educators to get right training
species are cross cutting. 4. Capacity building in a long term process but is

session

4. Build confidence by working together and | often done as a one-off.
getting support from colleagues in other |5. The wrong people often go to training events
advanced countries. /workshops - the politicians, not the

5. Strategic — pick the battles you can win and |  practitioners or community representatives.
don’t waste time on impossible tasks and use
successes to raise awareness.

6. Essencial component of invasive species
project — will fail if you don’t get it right.

E: Public Awareness and Engagement

Conveners:

Bertolino and M. Takahashi

Robertson and F. Koike
Saunders and O. Murakami
McDonald and N. Ishii
Kusakari and J. Key
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positive points (what should be done)

negative points (what should not be done)

F: Logistic and Planning

1.Clear goals and milestones, and start early
when the problem is small if at all possible

2.Understanding of each of the different stages
of a project and building it into the planning

3.Simple techniques can have big effects

4 Regular communication with staff

5.Understanding ecology, behaviour and
population ecology of the species

6.Good staff management and leadership, have
enough staff when needed

7. Public support

8.Break up big jobs into manageable chunks
e.g. by zoning

9.Staff development and continuity

10. Permisable levels of non-target effects
(PBR, Potential Biological Removable)

1.Lack of planning

2.Lack of flexibility

3.Project management and ecology carried out by
the wrong people or in the wrong context — lack
of understanding of one or other.

4.0On small islands, it is hard to find staff and
resources

5.Hard to motivate staff at the tail end of an
eradication, management is more important,

6.Lack of information and data recording on control
operations and on native species recovery

G: Control technique I (Trapping, poisoning, and fencing)

1. Many traditional techniques to trap, poison or
fence BUT the best combination is species

and case-specific. The need should
determine the tool used.
2.All can be ‘turned on and off — unlike

say classical biocontrol — and can be applied
at any scale and intensity according to need,
but constrained by cost.

3. Trapping can be used to live-trap animals
where non-lethal methods are essential.
This may trade-off efficiency.

4. Poisoning can be applied at large scales and
for some species (but not all) can achieve
eradication.

5.Fencing can be a tactical tool to limit
immigration or to divide control areas into
manageable units, OR it can be strategic to
stop immigration into areas free of the pest.

6. Considerable ongoing research is being
conducted to improve traditional tools, e.g.
humaneness,  species-specificity,  social
acceptance, efficiency.

7. Most constraints on use of traditional control
tools can be overcome or mitigated. The
benefits should clearly outweight the costs
when not all constraints and risks can be
mitigated.

1. Social perceptions of humaneness, non-target
risks and environmental contamination (for
toxins) limit the use of some tools in some places.

2. Trapping and poisoning have to be reapplied
unless the target population can be eradicated.
The optimal intervention strategies (frequency
and intensity of control) are often not known.
Funding is often difficult to sustain.

3. Traditional control methods are often costly per
unit area per year.

4. Many operations do not reduce target pest
numbers sufficient to protect the resources being
affected by the pest.

5. Long-term value of strategic fencing remains
unlear — what are the costs of fence maintenance
and management of failures?




H: Control Tecnique II (other methods)

Commercial and recreational hunting

1. For some pest species, hunting can be effective in
reducing populations to desired levels at minimal
cost to official management agencies.

2. Potential for pest population reduction with
minimal risk to non target species

3. Humane and socially acceptable replacement for
traps and poisons

1. Cost effective control of widespread pests
species
2. Species selective control

6. Species specificity and cost effective control of
widespread pest species

7.Integration with existing methods to provide
wider choice of control methods

1. Goals of hunting (e.g. sustainable harvest, trophy
animals) may not be compatible with biodiversity
goals.

2. The number of hunters is decreasing and there are
few management hunters in Japan.

3.Cost effective delivery to wild populations
4.Concerns about risks of using genetically modified
organisms and selection for non-response

5.Development of resistance (e.g. myxomatosis)
6.Public concerns about humaneness and risks to non
target species (e.g. mutation)

7.Public concerns about genetically modified
organisms and irreversibility after release

8.May require very long and costly research and
development




I: Population Monitoring

1.Monitoring survey gives clear evaluation of
control methods

2.Assessment by monitoring  can promote
consensus building toward countermeasures

3.”Close-order” outcome monitoring can provide
excellent information on pest control operation.

4.Low intensity outcome measures can provide
useful long term benefits of pest control
operations.

S.Result monitoring can provide cheap
independent measures of the effectiveness of a
control operation.

1.Difficulty to keep budget for long term monitoring

2.We need to develop easy and cheap, but more
accurate index under low density

3.”Close-order’” outcome monitoring is expensive

4.Low intensity outcome monitoring don’t provide
much information on the pest doing the damage.

5.These can be a lack of enthusiasm for using
independent result monitoring techniques -
especially when pest density very low

J:Indirect Effects and Ecosystem approach

1.Assessing  alien at the

community level

2.Characterizing trophic relationship (e.g., diet)

with other species (including the bottom up

effects of primary resources, such as prey)

3.Assessing the presence of other invasive aliens

species and possible relationships

4. Assessing possible ”Surprise effects” following
alien control (due to indirect effects) through
predictive studies

5.Adapting control of alien species to account for
the results of the aforementioned studies

species  impact

1.Omitting a complete pre-control study to assess
thoroughly the relationships of the aliens species
with the rest of the community

2.Overlooking other alien species because they
appear to be very few or harmless in the ecosystem
3.Stopping after the control and giving up the
post-control  monitoring that can prevent
possible Surprise effects" to take dramatic
magnitude (finds must be secured to this end)
4.Omitting prospective studies on the effect of the
control in terms of indirect interactions

5.Acting "too quickly", when a good balance is
needed between short reaction time and good
information on the situation before controlling
6.Biasing studies towards simple ecosystems only
when studies on complex ecosystems are required
7.0verestimating Surprise effects because of the
scarcity of studies addressing the mechanisms of
condition-dependency of occurrence of such
effects

Convenors:
. Sugoto Roy and F. Yamada
J. Parkes and K. Tokida
P. Cowan and M. Asano
C. Gillies and T. Ikeda
F. Courchamp and Y. Watari
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Next Steps with High Priority

BIG PICTURES

A: Legislation and Policy
To establish a legal system for international cooperation.
For Japan: to make clear legally the body and people responsible to conduct IAS
control/eradication projects.

B: Prioritization and Risk Assessment
To prioritize and publicize benefits of small eradication projects to educate,
To perform eradication cost estimation for prioritization (stochastic).
For Japan: to develop and adopt a risk assessment method.

C: Risk Management Systems and Precautionary Principle
To establish a single government agency responsible for management of invasion risks.
For Japan: to improve the current enormous importation and use of potential IAS.

D: Research and Adaptive Management
To apply consciously the adaptive management scheme for control of established alien species.
For Japan: to conduct systematically (not ad hoc) the studies necessary to conduct the project.

E: Public Awareness and Engagement
To create a common messages or messages for all invasive species managers around the world
— adapted and adopted for each specific case.
For Japan: to focus on identified target audiences in each area — using social marketing
techniques.



SMALL PICTURES

F: Logistics and Planning
To exchange information and to develop a network among projects in the countries (Japan, NZ,
UK, USA, Cuba, Mauritius, et al.)
For Japan: to introduce business management for success (resource allocation, cost, outcome,
etc)

G: Control Technique I
To consider effective sequence of multiple techniques according to the phase of strategy of the
project.
For Japan: to accumulate the experiences for more effective application.

H: Control Technique IT
To study and develop fertility control technology (especially for wild populations)
To discuss about development of transmissible forms of control.
For Japan: to organize and train management hunters or hunting dogs.

I: Population Monitoring
To relate indices on target species to conservation outcomes (ex. survival of Kiwi chicks).
For Japan: To find out suitable indices for long term monitoring, and to conduct population
monitoring of affected species.

J: Indirect Effects and Ecosystem Approach
To improve efficiency and to prevent chain reactions, we need to prepare a guideline to help
evaluate the level of studies needed to account for ecosystem effects, what to study and how to
proceed.
For Japan: To convince decision makers and politicians that ecosystem level is important by
showing a concrete example of possible indirect effects with a Japanese case.

Others:
To develop further the world network among the persons and bodies concerned (managers,
researchers, government officers, citizens, etc.).
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SYMPOSIUM PROGRAMME

Summary of the Programme (7o 75 A#E)

October 27 (Monday)
15-00 Registration (524
18:00-20:00 Welcome Party (77 = /L) Lui—F 4 —)

October 28 (Tuesday)
Plenarv Session with simultaneous translation (public open) : 9:30 - 16:30
s (FRFERR, —#2F) -9:30-1630

Open (B 9:10, Start (=) 930

Keynote Speech (KFEEEHD 9:50 - 11:50

Public Lecture (FERI=38) 13:20 - 16:30
Mongoose Session with simultaneous translation (public open) : 17:00 - 20:00
v —=AEvial (ARHER, AR - 17:00 - 20:00

October 29 (Wednesday)
Unit Session "5 big pictures' with simultaneous translation : 9:00-17:00 (60-90 min_ > Sunits)
ke (RIFFERR) - 9:00-17:00 (45 60-90 43x5 .= |)
A Legislation and Policy (75flt3s L UYEBL#)
B. Prionitization and Risk Assessment (#5087 35 LTFU 2 2 i)
C. Risk Management Systems and Precautionary Principle (/34 A~ % = I 7 ¢ — L FLhFH])
D Research and Adaptive Management (873 L CHEGEVEED
E. Public Awareness and Engagement (31 - BE3)
Session Roundup (7))
Icebreaker Banguet (383<:) 18:00-20:00

October 30 (Thursday)
Unit Session "5 small pictures" with simultaneous franslation  9:00 - 18:00 (60-90 min = Sumnits)
e (FIFEEER) 9:00-18:00 (#6090 775 t= |)
F. Logistics and Planning (E 251
G. Control Technique [ (Trapping. poisoming and Fencing) (hi#, FeH, fls 20 530 HERT)
H. Control Technique I (Other Methods) (5 @ {thadiifilHiim)
L. Population Monttoring (£ =% 1 &5 LTS H)
1. Indirect Effects and Ecosystem Approach (“E¥EHE(ERHAZSE LT a—7)
Session Roundup (7)+45)
Summary (#4F)

October 28 (Tuesday) - October 30 (Thursday)

Concurrent Poster Session (74 & —& w3 7)
Poster setting up (HEVFHF) - 16:30-18:00, Oct. 27 and 9:00-13:20, Oct. 28.
Session open (HERENRE) - 13220, Oct. 28-13:20, Oct. 30 (closed at18:00 on Oct. 28 and 29)
Core time for presentation and discussion (=17 % &) 1 12:20-13:20, October 29 and 30
Poster taking off (Y410 - 13220 t0 17:00, Oct.30.

October 31 (Friday)
Canference Excursion (one-day trip) to Yambarm area (5257 Ad—ioa 2 HEED)



Timetable of the Symposium (#1T7%#)
Monday 27 October — Registration and Welcome Party

15:00-20:00 Registration (at registration desk)
14:00-17:05 Sheort meeting for speakers and interpreters of oral presentation (at reom #305)
18:00-20:00 Welcome Party (at Main Hall}

Tuesday 28 October — Plenary Session (Welcome, Keynote Speeches, Public Lectures)and Mongoose Session :

Main Hall (room #101-#102)

Plenary Session - Welcome and Keynote Speeches : Main Hall (room #101-#102)
Chair: Okimasa Murakami

Title

Speaker (affiliation}

9:30

9:50

10:50

11:50

13:20

13:50

14:20

14:50

15:00

15:30

16:00

16:30

17:00
17:20

17:40

18:00

18:20

18:30

14:50

19:10-
20:00

Welcome and greetings

Kevnote Speech-The Dode's legacy, lessons from Mauritius,
Managing the threat of alien invasive species and recovering
the populations of critically endangered endemic species

fevnote Speech-lssues with invasive alien mammals and
current countermeasures in Japan

Eradication, control and commercial harvesting of feral goats:
suceessful management options from around the werld

Feral pigs; their impacts and management options

Expecting the unexpected: successes in the management of
intreduced rats

Diet and impacts of feral cats (Felis Sylvestris T catus) on
Islands

Current mongoose eradication efforts of two islands of
Ryukyu Archipelage, Japan

Impact of introduced predators on native birds in Japan —
decling of the Okinawa tail because of maonzoose predation —

GChair: Shintara Abe, Fumio Yamada,
A spatiglly explict model for capture strategy of mongoose

Contrelling mustelids for conservation in New Zealand

The Hebridean mink project; adaptive resource management in
practise

Mongoose contrel (and eradication) in the West Indies: an
overview
Assessing differert strategies for managing mongooses on

Mauritius

Optimizing baiting and detection technigues for mongooses in
Hawan

Discussion

Nabue Ishii (chair of the GSIAM2008 Gommittee )
Naohisa Okuda (Ministry of the Environment, Japan)
Kenji Chinen (Olkinawa Prefectural Government, Japan)

Carl Jones {Durrell Wildlife Conservation Trust. Mauritius}

Tohru lkeda (Hokkaido University, Japan)

Lunch / Paster Session (for 3 days) : Exhibition Hall (room #104)

Plenary Session = Public lesturs : Main Hall (room #101-#102)
Chair: Nobue Ishii

John Parkes {Landcare Research. New Zealand)

Pete Robertson (Central Science Laboratory, LK)

Jill Key (South Pacific Regional Environment Programme,
Samoa)

short break

Manuel Nogales (Spanish Research Council, Spain)

Shintaro Abe [Ministry of the Environment, Japan)

Kiyoaki Ozeks (Yamashina Institute for Ornithology, Japan]

short break
Mongoose Sessien : Main Hall (room #101-#102)

Go Ogura and Sugoto Roy
Shigeki Sasaki (Yokohama Mational University, Japan])

Craig Gilles (Department of Conservation, New Zealand)
Sugete Hoy (Central Science Laboratory, UK)

Rafaal Borroto—Paeez (Institute of Ecology and
Systematics, Cuba)

short break

Sugeto Hoy (Central Science Laboratory, UK)

Robert Sugihara {U.S. Dept. of Agriculture, Hawaii)




Wednesday 29 October — Unit Session “5 Big Pictures”: Main Hall (room #101-#102)

A : Legislation and Policy
conveners: Sandro Bertoling, Mitsubike Takahashi
Title | Speaker (affiliation)

Establishment. evaluation and preblems of the invasive alien
species act in Japan

210 Tomoo Mizutani (Ministry of the Environment, Japan)

995 The American grey squirrel {Sciurus carolinensis} in ltaly:

Sandro Bertoline (University of Tarinag, Ttaly)
acting now or losing tomorrow

9:40 |Discussion
10:10 short break
B : Prioritization and Risk Assessment

conveners: Pete Robertson and Fumito Koike

Mon—native invasive species risk assessment and prioritisation

N ‘ .
10:20 i the UK Pete Hobertson (Central Science Laboratory. UK)
Decision support systems for invasive mammal management in
10:35 Phil Gowan {Landcare Research, New Zealand)
New Zealand
10:50 |Alien species risk assessments in Japan Fumito Koike (Yokohama Mational University, Japan)

11:05 |Discussion

11:50 Lunch
12:20- . . i
13:20 oore time for Poster Session : Exhibition Hall (room #104)
G : Risk Managament Systems and Precautionary Principles
conveners: Alan Saunders and Olomasa Murakam|
13:20 |Preventicn and risk management in New Zealand Alan Saunders (Landcare Research, New Zealand)
1335 The status and perspectives of nsk management and the B Murikari{Dnehieta Lrvereia Juagsr

precautionary approach to LAS in Japan

13:50 |Discussion
14:20 short break

D : Research and Adaptive Management

conveners: Robbie McDonald and Nobuo Ishii

. |Research and adaptive management: a post—
14:30 o
of two successful eradications

Noefass a5 mEt Robbie McDonald (Central Science Laboratory, UK}

The raccoon {Procyon lotor) eradication praject in Hokkaida,

14:45 |Japare limit of the strategy based on agricultural damage Go Abe (Hokkaide University, Japan)
control

15:00 |Discussion

15:30 short break

E : Public Awareness and Engagement
convenars: Jill Key and Hidenon Kusakari

Jill Key (South Pacific Regional Environment Programme,

. . . _ learring i -
15:40 |Turning words into actions: peer—learning in the pacific Samos)

Enlightenment teaching material of IAS problem and practice
report of model class in the Okinawa and Amami islands

15:55 Hidenori Kusakari (WWF-Japan, Japan}

16:10 |Discussion

16:40 short break
16:50 |Session Roundup |$ug¢t¢ Roy and Fumio Yamada
18:00-

20:00 lcebreaker Banguet : Exhibition Hall (room #104)




Thursday 30 October — Unit Session "5 Small Pictures” : Main Hall (room #101-#102)

F : Logistics and Planning
conveners: Sugoto Roy and Fumio Yamada

Title | Speaker (affiliation)

F10 |Strategic control of mink on the West coast of Scotland Sugeto Hoy (Central Science Laboratory, UK)

9:95 Caontrol strategy of mongoose project in Japan, by trial and

Shintare Abe (Ministry of the Environment, Japan)
error

9:40 |Discussion

10:10 short break

G : Control Technique I (Trapping. Poisoning, and Fencing)
conveners: John Parkes and Kunihiko Tokida

10:20 Trapping. poisoning, shooting and fencing technioues in New

John Parkes (Landcare Research, New Zealand)
Zealand

Control technigues implemented in Japan — examples in

10:35 Ogasawara and Amami -

Development of a mongoose—proof fence and its adaptation
10:80 [for the southern limit of the Yanbaru forest region on Okinawa |Go Ogura {(University of the Ryukyus, Japan)
Island, Ryukyu Archipelago, Japan

11:05 |Discussion

11:50 Lunch
II%?(I- core time for Poster Session : Exhibition Hall (room #104)

H : Control Technigue [I (Other Methods)
conveners: Phil Cowan and Makoto Asano

Fertility centrol for wildlife management — possums in MNew
Zealand

13:20 Phil Cowan {Landcare Research, New Zealand)

13:35 Is specific mercury accumulation features useful to find a

: pEis ; ;
measure for cantrolling the population of Javan mongoose? Sawako Horai (Ehime University. Japan)

13:50 |Diseussion
14:20 shert break

I : Papulation Menitoring
corvensrs: Craig Gillies and Tohru lkeda

i Monitaring and evaluation of mustelid control operations in
14:30
Mew Zealand

Paopulation manitering and evaluation of raccoon contral

14:45 campaign in Hokkaido, Japan

Tohru Ikeda (Hokkaido University, Japan}

15:00 |Discussion
15:30 short break

J : Indirect Effacts and Ecosystem Approach
conveners: Franck Courchamp and Yuya Watari

15:40 |Indirect effects of invasive mammals Franck Courcharmp (University Pans X1, France)

Pulsed bird migration affects the breeding seasonality and

15:65 |population growth rate of an invasive predator: Imprecations Yuya Watari (Forestry and Forest Research institute,

for management Japan)
16:10 |Discussion
16:40 short break
1700 |Session Roundup |P¢t¢ Robertosan, Phil Cowan and Nabue Ishii
17:30 short break

17:40-

18:20 Surmmary John Parkes and Tohru lkeda

Takuma Hashimoto {Japan Wildlife Research Genter, Japan)

Craig Gillies (Department of Conservation, New Zealand)
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1, TR R COERBEEINA R Z T FNRH 5 2 L AVRENT-.
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*C.A. Gillies' and E.C. Murphy”
IDepartment of Conservation, Research & Development Group,
P.O. Box 112 Hamilton, New Zealand (e-mail cgillies@doc.govt.nz);

2 .
Department of Conservation, Research & Development Group,

P.O. Box 13049 Christchurch, New Zealand

19 40K, A= a (Mustela erminea) , 7=V v & (M. furo) , A A RXF (M. nivalis) ® 3
oA X FRBWN =2 —T—F » RICEAIN, £ b7 < SR OTERFEOR MR A 5|
LI Lz b, 2T, et ayalionUi=a—Y—F 0 R L TIIORET, ==
—U—F 2 RDIF & A EOR/VRE LMD BZND H HIERD FEOHAEH L LT, LGRS
NTND. 1990 FERWJEE, ==2—T—TF 2 RORELE (DOC) D~F—V v —), —a—3—
T ¥ RARE OO DOBR ST, ik bz fliofo oy b — L ER AL U T-0n X
SMTTE.

ZNLISk, MRS, (REBDAL » 7 HITIAKAHE (10,000ha LA 1) Tl
REMOTHIEL AV amay ha— /L TETETCND. 2O LX) RINROFEFEETIZ O
T LT DN, F—7A (dpteryx spp.) D & 9 7efEIffEIBFED 43 7o R TRASL - T D,
DIRNCE DL, =2—T—TF 0 ROMEIZH D 87~1130ha DfF%x TOA Y = DIRFEIZE
BEILTWA., ELTHIE, IbiIcKkEhte7L2 ) —KHELrYyVa—Tarvk (EhEh
8,140ha, 20,860ha) TOA =Y a3 DIRENFENETH TH L. =a—V—F 0 RO ZFHD=
v ha— LTI, DRI K BESENTRES, b o biEER Th D, T T
TuvA 7=/ (PAPP) 1, RAIOWAFERCIIA 2T amzar ha—350\050 L-5
FTHDHENIFRERNHTETNS.
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Sugoto Roy
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BFIMZ I T DAMRAIEBRD 72 > DZh TS 2 R ST 5121, Fii- B IC BT DK
AW DARERS, B2 e RICHIE S B 57200 & £ S Boe a2 WM 2 B3 78]
BN E D O 2B iFd 2 Z L 2B L T D, FAORBE T, L T~T VT 1—r -
Iy e TaVy MR LURRD, IKBICAERT DARA O A RTh S 5 7 o D FEE
HIEERDET LA LT, WIS I D D5 A S5 NEN b 2 ) E iR~ 0,

T AV IV, G—n S ETHER S T 0 IR LIz 72012, FEREFAEADY),
AT EERMERFICEROMBEL X T&l-. ~T VT =207 - Fuv=7 M,
2001 4F 11 A5 2006 4F 3 A £ CTHEMi SNz, TORMTI—0 v 3Tl b EEART DV 2 4E
Dan=—%F#ET L7010, HIDT—Y A NG ERURF 2T (Ray T RO
NT VTR DHI V7 BRESED 2L Thotz, HiEE LT, blamit e, JlidzhtL -
RIZI V7 OEFMAE R RS EHET 5 2 HIEZMAEDD 2 LI2k o T, BT Lz,

DIBRERTIE, 4200 D7 %, D 142000 D72 ARXE L, 1100 FJ7F% 2 OmEEN D 520
SADI 7 HRE LTz, BRBREEOER L L 112, FETHOLNDLT —F LT A =X Bl E
RS, BB 2T A TREBS Y. OB T, A s o BB S Mo ) &
FRESE-ETATEINE. ZHDDET UL, EIRHRS-C ARG 23 T 5 7= O B
AT v T LTI o T, FAOFETIE, BHET — 2 20 NTUE L, HERiiEH e L Cfif
WA L7ehy, E7BA0 R 2 OFEEIZODNTEH L2y, S DIERBRFEICBNTET AN
DN BB R NN TR TR,
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Rafael Borroto-Paez
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~ 7 —A (Herpestes javanicus) 1%, 1872 FFEMNGTA ¥ REBICT FUFERREDOT v b
EEBRT DI OIEA SN, BAEZNDS, v — ATEEREFERE 20, BAEAYOFE
ESITARBIERNCRIEL 7 - TE T ZAEICDIZY, 7o T 4 VBT, BREMCMEATRS
BEIZ LT, JERRE A EHIE LT, v 7/ —20Wgeay e — LEERERENT
7. —J7, BAEAEYRHEDT- DD~ S — A3 b — IO WRIEDOR Y A TH 5.

A REBIZBW T~ 7 —2ADART 2 HOBIE, 41 BLERESN TS, ORI
HACEMOMEA TIEI I ERTOMEA SN &7, flxE, fidbiigh, 1080 (£ 74 n
HEl) , WA R *=—x, XV UL ULT7 VY, RRETHD.

Eilar bo—nF¥EY, BEARICE > TR a—N"TESNTE . FiEE, v 7 =20
HURPIC T D b &, IV A MY F=—R &M L CBRT 5 HETH S, 7,
F 2 — \ORHEX T, FEFHEICE S a2y e — L EERERHINTEZ. Lo, bk
T~ o = AZ T DT 0DFEITHED v,

7 LTI, FERBORISRA T2 <T-0lz, el 1080 #HW T~ v 7 —ADAEREKL
A T > TS, 7V M) a T, AT EIERFIEICEL D a2 b —/VERMIT
IRIOIVIZRESR, 1080 & &2 U U AEN R IR E HITHZ LR LN ST

T AV AEAN— VBT, BB T 2OREDT- DI, b 13 R A |
JF ke o TnD. T T4 77 7V N 3T, v 7 —RICKT 2IERFmORO Y
JF D, EHAOIERFE T & LGRS LT 5.

~ U =AML, ST TR U T OT 7Y a—kT 2001 ISR Lz, JiiEEbe LR
WhHiv7e.

T~ A OA— g (YXE) (T8 ARMEFHEAER LTV A, YA 2k
L~ 7 —2ADIRMED T 012070 & AR BN T2 Z E AR STV a. £, Uy
~ANATT FOFEANEREINTND.

WA 2 REBIZIE~ v V= ARADELL DERH DI b d, v~ v /=2 ay hr—)b
DEROWEIT D720, 22T, FAOFERTIE, WA v FEBEZRIRIZ, FHiFa— D% %
RBUZ, Fik, M, FE, 2ok, TEREORIEOFHE, JTERFEOIEYR EICET 5~
7=y M=)V ORHIRRIE 21T > THIZU .
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*Sugoto S. Roy' and Carl G. Jones®
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1970 &V T—V v ABAEAEYIEGII R ORERRE 2 6T 572018, R LEER
HI CHIEZ OEHEZITo TE TV D, FHUHREIZHVVEE LTETONLDIE, E—U vy
A/NK (Columba mayeri) C, i ETE O ZIEBTT 9 %, @AEEEL/NEL, FErEiuTun
L. LU, DRICKDMETEEZERICNT DI LT, HOHRERDZID TND,
HEEAI RN 72 - THEfE L CTODIRTIERZRV . 1997 £ 5 1999 4R (2T T~ v 7/ —ADFE
B (i L~—% 0 7% LIERICHER L C L 2 CHiE T 20 I W CGEBN-5 5
15 RN Y AN X ATRE A E L2, 2D OFRERE & RINCE D MR a el
EHNZ L~ T, =7 —2D7=dD LAY —1TFHEKEEET /L (Leslie matrix population model)
B LTz, ZOET VBT ST A —Z2 O K0, ERREORSZ M E it 572
DICHW B, B— U &% AN MZOWTOFL LIZET /UZDNT S, b O LFREEOH
FEOPTEMINTEY, T—Y v A MEERBEOR I X DR Sl fibiiTng.
2ODFTNE) I &, v T ARET LI LI Lo TE—V Uy AR FOEHOAEF)N

RINTND. 4H, REEHEICE > TR DT EHIIZIC) ) D 3 2 MRS,
ETADLOFER LI ZOFEWN, T—V vy BT b~ v 7 —AORIE R 2 B3
DDOIZHN G,

F—U— R ATPBIET N, 07—, =V Ty AN, DRICEOME, MedEe,
T xR, RS, AR ATRENE
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VX U~ —A (Herpestes auropunctatus) 1%, 7 NI XKD EZEY~DOBL LN MEEZ RS T
TeOOMRE L LT, ¥ hUFERETEZHIZE 5T I8 RN T ATEA Sz,
VA DELRFT N TORBTEREITIZL N, BT A BTIIAER L. HERIED Z DskAY
(3, W OIS 2, 200m DG E TERARBBHCIRA L, MU A EOFRMMECIHNEO/E
RIFHEICHEE & L THEEZ B T D, i EE MO 7, AR 285725 E T
# E T < O Z I Z 3 RO D B 7 bid & <IZHB SN < V. o2
DB/ T A H > (Hesochen sandvicensis) &/ U A 777 A (Corvus hawaiiensis) , {RHEDNT
A~ HE (Anas wyvilliana) , /~U A FA 73 (Fulica americana alai) , 7 =) &A% F

(Himantopus mexicanus) , 355UV (Gallinula chloropus sandvicensis) , F7- 287 =—"TX
JEEBEMEDONT A > raNT I XX R Y (Pterodroma phaeopygia sandwichensis) , &L T/\T A
~ I AIRXFF RY (Puffinus newelli) DBFENINCEG-Z D~ o T —ADERE, ~TA DE
TR B TR 20 2 R T S,

FEREFEDOEREHOMTRE D x5 & LT, ~ > 7 — A EEEEREE 2 ) S 53T
SN TEERRIR BB LT\ D 3y b e — LIS OV THRET 5. Lol
> T = AR EDMENGETRR, & %35 < OFFFEANVER LB @O SET T, Zh e DF5iA,
FENEAND T 2720 oTe. Balt, T A B CO~ 2 7 —AD HER, N A GEESORFED %
DV T —=AREDMOD % T, FERBHHPEADEETREND BV, < 7 — A D ABREHRS
HIEHEATESDRIEDTZ DD, ERSEEECHELIN OUGEN TR KO 5N TN S,

R FAT =2 g RUTICBNT, v 7 —REFHESTHLT— (BEV) , HRPEL X
OEMZ S LIZ LA b GEEHO) (2R3 DI EOBIMIZEDFER D F & DAk ~7z .
REERIRMEIC OV T, EARFER Lo~ v 77— ADORFZE R ONERE L. &6, v 7 —X&
Dz ha— LMD BRI NER A 5.2 9 D STk EORE 5 T EE A AR IZ DWW T
AT HERFCX HEHTE L LY, UV OEMMELE O, B DO TR O BRSECE
£oTC ar he—oOREEEESED Z ENEETHD LI L. £, FHIRe,
B2 GPNARA LT~ o 7V — ADER AR T D120 D S £ S F 2 REH 2 V- B
=XV TR D, MBI & E ON) ORI I 785BI LTl 7w,
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