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({.D Invasive Species
NTERMNAT ONAL

Deciding when eradication
of invasive species is
possible

John Parkes

Landcare Research
Manaaki Whenua

<)

G nvase e
Eradication in wider
biosecurity context

Prevent new species arriving
Pre-border, border quarantine, and interception
Early detection and removal before establishment
Import rules with risk analyses

Eradicate established populations/species

Sustained control
Stop spread
Control (biocontrol, harvest, cull, etc)
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((.,)mvosive Species 3§

Biosecurity — a key component
of invasive species management

G Invasive Species
INTERNATIONAL

Eradication

The permanent removal of an entire
(established) population

< Implies boundaries to the population (‘islands’)
 Implies no immigration from outside
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@ Invasive Species

INTERNATIONAL

Why eradicate?

e Removes ongoing (and sometimes past)
impact of the pest on the resources

e For a one-off cost

e Less environmental
consequences?

e More humane (than control in perpetuity)
as less animals are killed)

G Invasive Species

INTERNATIONAL

If eradication is not possible
... then what?

e Plan for sustained contro

* Do nothing

= Invest in ways to make it possible (new tools,
new ways to use them, public support,
political support and money)
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@ Invasive Species

INTERNATIONAL

Judging whether eradication is
possible

Precedents
e Who has done it before?

Analysis of rules and constraints
« Obligate conditions for success
= Problems and constraints that must be managed

Probability approach
e Estimate chance of success at what cost

G Invasive Species

INTERNATIONAL

Precedent: who has
succeeded before?

= Number of attempts at that species
e 06 success

e Causes of failure

e Cost

e How big?

e Capacity in the country
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@ Invasive Species

Global rodent success rate —
eradication on islands

(after Howald et al. 2007)

Rodent N. success N. failures
Rattus rattus 152 22

R. norvegicus 108 9

R. exulans 57 8

Mus musculus 30 8

@ Invasive Species
Mammal species Largest Size (ha) Country Note
isand

Capra hircus Isabela 500 000 Gal apagos/Ecuador To be confirmed
Equus asinus Isabela 500 000 Gal apagos/Ecuador

Canisfamiliaris Isabela 500 000 Galapagos/Ecuador Part of island
Sus scrofa Santiago 58 465 Galapagos/Ecuador

Felis catus Marion 29 000 South Africa
Vulpes vulpes Attu 93 000 AleutiangUSA

Rattus norvegicus Campbell 11 000 New Zealand

Rattus rattus Hermite 1022 Australia

Rattus exulans Raoul 2950 New Zealand

Mus musculus Enderby 710 New Zealand

Oryctolagus cuniculus St Paul 800 Kerguelen/France
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G Invasive Species

INTERNATIONAL

How ambitious can we be?

For example, eradication successes:
e The whole world ... smallpox

< A whole continent ...African mosquito from
Brazil

« Big islands ... salt marsh mosquito from
North island , NZ

@ Invasive Species

INTERNATIONAL

How ambitious can we be?

Current attempts:
* Red fox, Tasmania
(6 million ha)

e Beavers, Tierra del
Fuego (7 million ha)
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@ Invasive Species

INTERNATIONAL

Conclusions on precedents

For some species we have not reached
the limit

* Does scale count?

» When does money impose limits — what is
at stake?

< Do we need new techniques for larger
projects?

G Invasive Species

INTERNATIONAL

Conclusions on precedents

For some species we have tried and usually failed

e Weeds are difficult -

e Marine and freshwater
pests are difficult

« No effective control tools for
some pests (musk shrews,
frogs, reptiles)
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@Invosive Species
INTERMNATIONAL

Conclusions on precedents

For some species we have not tried

G Invasive Species

INTERNATIONAL

Analysis of rules

For your species and place can you:

1.Remove then at a rate faster than the
annual intrinsic rate of increase

2. Stop all immigration
3.Ensure no net adverse effects

If no to any, then eradication is not
feasible (1 & 2) or advisable (3)
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@) Invasive Species

INTERNATIONAL

Rule 1: rate of removal
Two strategies

Single control event kills 100%
e E.g. aerial baiting for rats on islands

= Requires careful planning
as only one chance — any
survivors = failure

G Invasive Species

INTERNATIONAL

Rule 1: rate of removal

Successive control events needed to remove
all individuals

e E.g. Weeds with seed banks, most large
ungulates by hunting

= Requires flexibility in  mges
planning

= Requires stop rules
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@[nvosive Species
INTERMNATIONAL

Rule 2: No immigration

Always some risk — so how to manage
it is the key

Where to intervene?

e Pre-border at sources

* On vectors such as boats
e At the site

Risk and cost/benefit

G Invasive Species

INTERNATIONAL

Rule 3: No net adverse

effects
1. Non-target impacts of the control
— Reversible
— lrreversible

— Real and perceived

1. Trophic cascades
— Manageable or not

10
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GUishageable trophic
cascades

Santa Cruz Island, California
.Sheep removed

.Bald eagles died out

.More grass

.More pigs

.Golden eagles arrived

.Primary prey on piglets

.Secondary prey on endemic island fox =
extinction?

N O b~ WN PR

G Invasive Species

INTERNATIONAL

11
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@ Invasive Species
Solution

1. Remove pigs (5000+ eradicated)
Remove golden eagles back to mainland

3. Return bald eagles to keep golden eagles
away

N

G Invasive Species

INTERNATIONAL

Probability approach

If information is available an
analysis of probabilities can be done:

* Probability of detection
* Probability that each pest can be killed,
etc.

Lends itself to a cost/risk analysis

12
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({.D Invasive Species

NTERNATIONA

Detection

1. Delimiting the extent of a
population

2. When to stop and declare success

— If you search and find none, what is the
probability that none are present?

— If you want to be x% sure none are present,
how much more searching should you do?

G Invasive Species
L

NTERNATIONA

Methods

Very active modern literature on this
Most based on Bayes Theorem

Developed out of military and search and
rescue

Time it was reviewed in its biological context

13
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({.a Invasive Species
NTERMNATIONAL

Conclusions

Eradication (remove all) is possible
under some circumstances

Success offers a permanent solution to
the problem

({.a Invasive Species
Conclusions

Eradication requires a different mind-
set in managers, sometimes
different control tools, different time
frame

Eradication has some different
research needs — e.g., search and
detection theory.

14
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RIEEHEEIASETHBIREE

o EITEEMIRETE(71,200ha) =E 2014 5HEFE
HESEFII PR B ETTHI Il R T &
1. Buck island (72.68ha) 4. Several small islands off
Antigua (0.5-43ha)

2. Leduck island (5.7ha) 5. Dodge island
3. Fajou isiand (1.15ha) 6. Praslin island (1.1ha)
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Convention on
Biological Diversity

WDEDHE# ~ L FEN

Life in harmony, into
the future

DYBESE SVEL Thank you, — Arigato —

EWEHEE, ENILLDS
ENBREM, ENILEBE-EDESL
4 Biodiversity is life

2010 International Yearof Biodiversity

Biodiversity is our life
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Mk BERHFBTRCE 2
PRI L2222
Establishment of life history
database and management tools for
Invasive exotic animals

#HiEL (Pl)
R8s Ren

N RE =
SR MBI SR et
$#4 g gIa ARFL MEE

3+ & %42 Project Originate

ot Sfh > EmBHAEEE

invasive animals increases

c M FTHRF T
Resource limits

o A RGRART o 3T RASL R BT A
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=¥

Objectives

3+ 34 P e Objectives

oﬁ*i?%‘y%’uiw%J»xﬂiﬁ
&ﬂ%i%ﬁfﬁrﬁﬂ ZE RN g
e HHIFHHE2L LI  FREE &
B URFIF LR G (ISR 2-- el «f"«f”
CAERLE CER

e establishment of priority management
Indicesfor different animal groups, both
vertebrates and invertebrates
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2 3§ 3 materialsand methods

o d S5*ELE AR LIII LT KLl
(RFfEP -~ Al 348 REE - 582 9 1U4F)

o WHFEP ~ *Hiphdpik

e HERRPR G KIS FEL AT
FIETH

o kA pH PN FRETES N BE P AR
g B 2_dp 1 % A

e Five professorswith various background in
animal groupsjoined in this project

e Searched and studied related endemic and
exotic indices

«‘f}% T xSV E & 1}7?';5’ 25
I ndices development and its background
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33 P fhobjectives

s WFHFRFFEFRY 2 RHER STtk
AR o BREEFRE-RY

s RAEFR - RFEAFFT AT RS (747
BOAE ~ AR Y BRE 2 drdal) ~ hdE B Rl -
TRiFH S ERE A P28 u2 Te rEek
P JRE R 3T kAL

» Collect risk assessment indicesfor invasive
species globally asthe developing basis

» Develop, examine, and regulatethe
Management Priority Index for different
animal groups, including invertebrate, fish,
amphibian, reptile, and bird

WA RF R BT A B

I nter national I ndex

.%;%ﬁx 9&%¢rQ%,$%§ﬂ
Sl > e k3 RS R L3R E A
o o i@

PR

Rt Er (285 > & MIUCN2Z3=R3E P )
R 7&RE e h (17%)

EFREBRES S L ET N (49%)

% B : NatureServe— NGO — % (205 )

No international index is construct to determine
management priority of invasive animals

Collect related indices from Mainland China, UK, and
USA
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¥ 2L =5 2L 5
R¢h3-mEp p 3 ER
metric content of international indices
- AFHR B
Figvmo KRR - > REpd s » REE
- 2R ER
T SHES AN HEUB A - B
-%ﬂﬁ&
FRAAHRIBLGF - » BE FHTIPR L

B2 F R

3 major categories
Biogeography/invasion history
Biology/ecol ogy/

Management strategy and methods

O7& T L@ » 2R F R BLER TR L KA
2008 version of management priority Index of Taiwan
K 5 7P A
Category metric No. score
RN 5 5-25
Management priority
»EREY 5 5-25
Invasion history
R F = 15 15-75
Biology/ecology
A 25-125
total
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IR EA (RFAP)
management priority

=P 0
(P R/2mE34)
AR BRE A 54 13F 14
world 100 invasive species Yes5/nol

T

invasion history in Taiwan

£ 14 /% 5&
Long 5/short 1

5 AR dispersal in Taiwan

4 14/} 5A
Widely 1/ limited 5

FPTFLASHERMLFL S HAS
¥ R —'ﬁ disease threat

£ 58 /% 14
Yes5/nol

FEARREE £ EREGT)
Human-health threat

BRE 54 [ EKR 1L
heavy 5/light 1

-]+ 3*+ total

5-254

~zfe (% F3EP ) invason history

59 P

A
(8122 34)
median/undeter mine 3

FARDL Rfd 54/ F 14
closeinvasive species exist Yes5/ No1l
VLIRS B0 3 255 /% 1A
Successful invasive history Yes5/No1l
»i,%gi%n}:ﬁv}:{:ﬁﬁﬁ'ﬁt B 54 /&I L 1A
Economic damage High 5/ low 1

¥ iR 548/ 14
cultur eable species Yes5/ No1l
RAZBREBPLEE (FEFR - F wAER 54 /% F 14
& ~ & £ )Environmental Variations high 5/ low 1
between original habitat and Taiwan

-]+ 3+ total 5-254
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2HEF (RAFEEDE)
biology/ecology (regulated as animal groups
FEHIE P wAaEE (h%)
(¥ R/2mT_34)

R g £ 54 /% 14
#wLFaEIK BAESL 5 1e
SERAR %54 1 F 18
>R BEEIAREF LS 54 /% e
ARG B (RAEIEKE A B 54/ 1A
“ ¥0)
EHEPRESEL X 54/ F 1x
B ®54 /& 14
VU RV AR T 54 /% 1x
Food habits, reproductive cycle and generation time, guarding
etc

FFEHFTLEHE (R2FEHEAK) biology/ecology
(regulated as animal groups
IR AR (%)
(¢ R/2maT_34)

AT 4 5 5A /35 14
mE R AR X581 % 1k
L BRR D 3 50 /% 14
ENMREr ST LAELS 548/ % 16
R RMER X548 /% 18
LETF 373 546137 14
FHAVRARREFIE  RGFT R 54 /% 1a
o3t 15754
Dispersal ability, hybridization potential, competition,
adaptation ability, etc.
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O7# Bl % (&%)

2008 evaluation results of invasive fishes

T EES
»” n )-%1h rig | 28 a3t Ve 3

i R B RO FT (suj/(fsz)m

11 | 23 (55| 89 71.2

131 25 (63| 101 | 80.8

131 25 (63| 101 | 80.8

131 23 (63| 99 79.2

1521 [ 53| 89 71.2

RIS 1 11 |1 19 (51| 81 64.8

o7& BlFEEE (B )

2008 evaluation results of invasive amphibians

TN 8 HES
y o A [ r& | 2% [ &3 | el
¥ A Br | B | BF (4.4 /135)
T 11|15| 67| 93 | 68.9
PRt 1317 |50 (| 80 | 59.3
F ot 13(18| 65| 96 | 71.1
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o7& BlIEESE (@)

2008 evaluation reﬁults of invasivereptiles

R I

i 5 Aam [ o~ [ 24 [ w3 | wei®)
" Br| B | BT (3.4 /125)

RS TR 171 19|50 | 86 | 68.8

5 dLa i 12|12 (53| 77 | 61.6

LBRH

11119 (43| 73 | 584

P2 P iE 8k

Potential problems of index

o T4 & p|4]37 (determination of scoring criteria)
?.}i (R~ % ~4 7)) =2
FIRrE AT E 2 @

o LEAITZRFEALF A R FRILER 2
Z_(ranking decision on clos&scorlng animals)
ZEREY rRFR/IFPFTLAP (ER 2P HRE2HFLE)

o it % H 2 TR A fr2 ;- (priority of resource
arrangement between central and local
gover nments)
PR (B R AR HEET R KOR)
P (PR E R
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O8& A3 ir AKX
2009 index regulation

TE A %ﬁJWﬁﬁiE$*
. fg,ﬁef L5 BE AL w2 R o 4 B
:,‘iJ B ,E" K§ l'ﬁ*é—&" pr'?‘?mf” | %/EJIE

Remove some metrics with difficulty in
determine current invasion situation, like
potential to decrease invasive habitat quality

B
{HPEFHURERFAES L LRA

c AFDAREITTERCLIBARLE A
O-5%F/
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08& M2t »BRFAIZBLEE TR L3 KA
2009 revised version of index
P78 & & metric number H
# 78 EEEL [ &4 | AFEF | (RERK) | pms
= Management | Invasive | Biology/ BAL E 3 R
Animal groups priority | potential | ecology
g#¥fady (7 2 2 4 5 |(25%) [ m=Es
58 10-85 | % ¥
invertebrate
A3 fish 4 5 13 |[(225%) | 1,35
22-110
% #4F amphibian 4 5 17 |(@6%) [ 1,35
26-130
e 17 3¢ reptile 6 4 10 | (205 ) | ™A~
0-100 | ¥*#
£ 4 bird 4 5 11 | (20%) |m=#
20-100 | ¥

% R FBRIEIE R R

2009 evaluation results of invasive fishes

B B ## - F LR
Scoring % | Species | Management priority
>70% 8 & g4 high
60~70% 12 = # L median
<60% 10 ¥ low
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BRLASE 4

2009 high management priority for invasive fish
EENTRCS S H g

13 | 25 | 63 | 101 80.8

13 25 | 63 | 101 80.8

13 | 23 | 63 [ 99 79.2

13 21 | 57 91 72.8

13 23 | 55 91 72.8

11 23 | 55 89 71.2

11 23 | 55 89 71.2

15 21 | 53 89 71.2

kA ’%‘;KF/%@W "’E’_ﬁ"‘r"p p'g‘

2009 evaluation results of invasive amphibian

BA f6dc B g
Scoring % species M anagement
priority
> 60% 6 & B4 high
40 - 60% 5 = L median
< 40% 2 i low
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B A RJIE A R4
2009 high management priority for invasive amphibian
R H 2

» N EEEE S R

$ & B BF (4.4 /135)
A i iA 21 | 69 | 103 | 76.3
234 19 | 65 | 97 [ 719
LRy 23 | 67 | 97 | 719
I M4k 13 | 67 | 93 | 689
5w b AR 19 | 61 | 89 [ 659
=3 L 17 | 50 | 82 | 60.7

b % T (TR IR E B3R %

2009 evaluation results of invasive reptile

B B 18 ¥ o3 g B
species M anagement
priority
> 60% 7 & B4 high
50 ~ 60% 12 = L median
< 50% 11 ¥ low
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v Ve
1 Y-S ]

2009 high management priority for invasivereptile

=GR g
2 Eae iz | 25 B w51 (%)

i L ;’z %Q ;%r ? (2.4 /130)

R B E W 17 | 16 | 57 90 69.2
A E W 17 | 15 | 55 87 66.9
FAl % A 16 | 22 | 49 87 66.9
A aF s98 18 | 17 | 50 85 65.4
5 e Ut 12 | 16 | 57 85 65.4
ZIa L 16 | 18 | 48 82 63.1
Ll 16 | 12 | 53 81 62.3

PREFRILER TS S

2009 evaluation results of invasive bird

BA 16 4 AR B
species M anagement
priority
>80% 5 & B4 high
60 - 79% 19 = L median
< 60% 8 ¥4 low
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Ve 2 4 ;L‘
BRI E K
2009 high management priority for invasive bird
PR H

1 ARE [ r& 2% | 83 5 (%)
— B | FL | #F (44 /130)

12 | 25 | 47 84 84

23 | 49 84 84

23 | 45 82 82

21 | 49 82 82

21 | 49 82 82

d

—

M

98# ¢ » ¢ ket AILIER P ¢
2009 public hearing for governmental agencies

and NGO for index

o 78 2p ¥HkiFH FEF (July 2)
c AFA vp ERBPAIFFA CET EAR
IR
CRERLARE B RO A RS
Bl ~ B2s s A BT BIRE S 4p 0 X

v &3 28 iTIE 2 4 A RWE D

R £ 464 22 ¢
agencies, 4 NGO, total 46 per sons)
s BERFHPP -~ AU -SRI R
B ERE AP RGLER T
fdnth, o BB A BEFR

12 A
I

(28 gover nment

A2t k2 FangTe S
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08 & » Bk hde i RITIE B P €

¢ -3k conclusion
c BRRAFE TRIE: » REFFBERTR L

Bag o I TF R 2 BR %GR A, BT
& e R f’iiﬁrﬁ‘ﬁ‘é‘.—ﬁ o
c Hrod ¢ L H B LL PRETRALY
TEWIERTE A S REBRLE ]
AR SECFERBENE  RERRESY
BT AT S 2 BAERE
o Jrikd 3 Aﬁféﬂ ’;M"ﬁ '&‘Qﬁ%fﬁ?'{
P BFREfTES S
o A THAMEFIHT, > Mol Zxidn
JETeRBr RSt | BRI 2
RHAREET 37 add TELAE

3&':,_"1 gg?-/;w\ = 5\: '4‘: é.: )

%i

m
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99 & ﬁé%%?ﬁﬁé%.&iﬁéiﬁ—‘ﬁi & R
EE o FEARES » RPEEL
B2 A

2010 meeting inviting scientists and field

workersfor dividing invasive organisms

into 3 levels of management priority

invertebrate
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B3 TR T

« §E®PFT 199#6% 8p (Junes, 2010)
o_llv'_'_‘"g&ﬁ .
LACED ST MG R
ipife-,_;j}.;,?*i‘r}p"‘ﬂ.uﬁﬁﬂgfé
PR 340 25T A ARE
4% F T phgl i
CRERE R TR
G R R

B ?\g== 2_3Fiz 38 P
evaluation metrics

w5

P

ix (B E

R N
P.?f'l BB L

Pt

SHRE AR

i

]

oy |FERIP A

B 274 (1) B2 TBEpS (2) AFA PRI LA GRS
BJE | R

*» BEFF LR (Z10E>14 5 <5#—104)

R R (R—148 5 3—104)

g |~ BE BT 2 (314 5 5 >54)

B RFIRHEHEB L S AR (K1 5 F>58)

BEe@3E 28844 (F=3 b %—208)

3+ (5-504)
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T RERIFERAED (K)

—,}F\mt
=

4 | RFEERAFBEL (5= h %—>54)
,f LEEH S RIEHT (§=5 b %6—>10%)

3|23 feRifaed (L=3 b %—50)

g | REEEFBHS RS (AR R AFLAZIRG
ES —15%)

2 LAY (SRR T AE s
|2t (5-504)

i

N
55 5%

» S (5-504)

$ 3 £ (5-504)

s N
R

(10 - 1004")

3 management priority groupsfor invasive

invertebrate
E fow A
ranking Management status Species
A &L &d2 high 9% (1148)
B # 3 £ ? median 44
Ch BLRIEL low 18 #&
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Ao b S fb ¥ LRI (9#H)
A group of invasiveinvertebrate : high priority ( 11 species)

e gt vt P& 5
,:\mpullariida Pomacea canaliculata | 45 & 4%
Achatinidae | Achatina fulica ESURE B
Mytilidae Limnoperna fortunei P RE
Cambaridae | Procambarus clarkii o X Rl
Parastacidae | Cherax spp. gﬁ' ok ds

A r 4 kfil ¥ H0aE 0 BAAIL (9§ )

A group of invasive invertebrate : high priority ( 11 species)

e gt v gt iy
. . Meghimatium B R ~ T
Philomycidae 0D é’éﬁl « AbiR s ,]
Dreissenidae | Mytilopsissallei | i & F &

Ariophantidae

Macrochlamys
hippocastaneum

Agriolimacida
e

Deroceras spp.

BiLig S R R
:Lé-ié-.]
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Ba » et hfhm 4 fasf t HHT R (448)

B group of invasive invertebrate : median priority (4 species)

e %t et pe ¥

Ampullariidae Pomacea scalaris | 151 4 & 4%

Rathouisiidae Rathouisia sp. Falls- g

Veronicellidae Vaginulus plebeius | 7% % &iéi%]

Pomacea

Ampullariidae .
insularum

b eind

Coar e kfiam ¥ fasg: s (18f)

C group of invasive invertebrate : low priority (18 species)

'~ N ?,.-:
I ndoennea bicolor Physa acuta Macrobrachium dacqueti
§ Wi

Parmarion martensi Pontoscolex corethrurus
B AT aRs * Fif 4Tl
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PREE R R - AN

Expert meeting for invasive fish

RS g B ()
o ERPFR 1 00E59 21p 14:00~16:00
. ;»':sg A ﬁ :
EE R & BHECT 8 B
FAFE L F AL BB
RazEz2FEFEa R 2Z/mR
2 FEPHER BB ERR G5 TH)
cREFBR AR RFEAT I FPRG
s FH N R EHH
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AR Rh R (5 )
« £HMPER 1996 3p 10:00~12:00
. gﬁsg A ﬁ :
L R &SI R &R
FRAEABEREI ST TR R KL
R FEX 82 P8 Y Tk
oD EBPFETETY EPENFE
LI PRIAR e LR AL T
=z RiFg~FER
- REFE I ARRRELR §HH §3R3
s HHAN IR EHSG

=¥ > 2L

IRV Ty
8]
A e
* g?
7 ¥t
Pl eene

PERF A B (/%)

FEiIEP A ¥
A[E33FIASRAMLEL HASFRE | E5A 314
% £/ AHREE(E EXARAEGT) KE54 /el 4
I
% I3 (2-10)
NI 54 %1~
Elpeanziisprenn fa ag) BATSL AT
¢ 13 (2-10)
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EREHLERAD ()

FERA AN B5A /1A
ERA R A (R KR A i) B56 1A
AR ®54 /& 1A
B AT PR FE R 354/ 1m1e

;3 (4-20)

= e

A2 B4 (2-10)

> 2 ¢ (2-10)

3§ T (4-20)
384 (8-40)

Ll N

EREREB T &

99# 5% 21p 99# 6% 3p

BREFFAEIFEH L EHR HRhAIREHRE
£
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3 management priority groupsfor invasive fish

%5 fe 1645
rankin Management ecies
9  gsatus s
Az & &2 high 1148
B #F 3 £ p median 1248
Cax BERTE low A%

A » zeh 346 4 3F @ BLAIE (1148)
A group of invasivefish : high priority (11 species)

#F g ¢ Vit
#i# 44 Ambassidae Parambassisranga &=l
ger:tréarﬁm dae Micropterus salmoides EM AR
A Channidae Channa micropeltes ALl AR
# 4 Channidae Channa striata ?Tx M
%M Cichlidae Amphilophus citrinellus k2Y, 3
EM# Cichlidae Cichla océdllaris 2=/
&M #* Cichlidae Cichlasoma managuense ~ %3k 5
¥4 4 Clariidae Clarias batrachus ?]} REE &
#4 Cyprinidae Barbodes pierrei BT R4
% #* Eleotridae Oxyeleotris marmorata i A (LS« )
¥ 7 gAf Loricariidae Hypostomusplecostomus  #F & 4
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B » B¢k kfh g 5 - F= g el (121;@_)
B group of invasive fish : median priority (12 species)

# % g ¢ LA
#BAHEF Anguillidae Anguilla australis B (R BHE)
#BAEA Anguillidae Anguilla reinhardtii o1 ( 3 it A
%# # Cichlidae Oreochromis mossambicus ImA
Z# # Cichlidae Tilapia zllii T &M
%ﬂféﬁcggrinidae Qprinus carpif) 'icﬁ'.ﬁ_(‘ﬁ <)
Opivonemidee  Fichogmde tichopeus = 4114
7 #F Pimelodidae hemioliopterus S By
# 4.7 Pimelodidae Pseudoplatystoma fasciatum 8L
% 4 #* Plecoglossidae Plecoglossus altivelis Eh(FA)
Pefl b Poeciliidae Gambusia affinis L3R4 (F )
2opl- b L Poeciliidae Poecilia reticulata PTEA
#:42 Salmonidae Oncorhynchus mykiss [R 4

Cor et R AN P BBTR (448)

C group of invasivefish : low priority (4 species)

Osteoglossidae

£ % g ¢ Vit
#4L Cyprinidae Carassius auratus auratus #ra (4~ 4)
- Megalobrama

31 X e
#f* Cyprinidae amblycephala ;oA
z S1
’ T\lijpteridae Chitala ornata =~ 37

£ 5L
LR Arapaima gigas % &
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‘b kAl FE K — B e

questionnairefor
amphibian and reptile experts

Al RBE REE
guestionnaire for

amphibian and reptile experts
o BPEG JpER 1 09EGY 17

o HHbL R (BRAHE- AiiT) ¢
CHFRAFERERR s L AR R FREEL
BGER L S d 2 GIHB e J=F ¥
tEReF T R~ SREEFRRG
R p RPERPFEY > RREE 12
PELAFS FARRE ABALFH A
Pk g BT R - RS >
EALECFPRIopI R~ 7

o * ¥ wyz : 15/16 (received 15/16)
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dRRAHFE ISP F
guestionnaire content for

amphibian and reptile experts

ey A ERREN - BEEEMNEAZHER Y - BT IMREAERRTHE
E - MBRTERECAGERER - R A0 - UhER  FEF —tEEE
B/ - E—EIER - RFESFEMNNERTFE S B BRI FIEANNE - B
BETEHEFFELEN MBREEEESNERE2ETETER - FEEE X
HE—E - FEBE S EEEHER - EERFEAEIENERTAS
5 MEmEAFEERE - EEFNMEIEEEE - T ARSme Tt 15 -
EREFHTERREENAR  IREREERR A EEREsm E—ER o
BFBEIENRR BTG - HHSNEES TR LEEWRR - R
EEA L EN R FEEE 1000 T - HEEEEEE —HEEeEEER email B -
HEEZ(02)2931-2904 - HFRFIEVN L - -
HEERA EFE

=
FRIRNERETA - EU T AGRREE FRST AR AR IEF (B R
% ARFRLEE)  WEETRSESFTIL - IR FEEEHERF 2RSS -
BRI - MR EGR L AR - BRI ENGE - -

ARRHGGEFEMF (F)
guestionnaire content for
amphibian and reptile experts

WO N | EER M
®IER-
SMREE |- o
,ﬁ%@ @ @
if:ﬁa o @
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S r A REL T SR (RULEA)

result of expert questionnaire

L ENE R AR AR R | R F R FE| M| o
A || B R | A R R B R R ]

N RS S - N B I Pfé‘—_tl'i*ﬁﬁv“'%‘i B
I 7 4
. 212133 |2l3]1]1]|2|2]1|3]|3]|2]|207
ﬁ‘gﬁ*ﬁ3141231331321132.13
wit | 4|3)2]4a|3lal2|2]alalalsz|2]|2]a]313
290 |1]4alal2|1|1lal3]2]3|1]ala]|a|1]|260

> el TRk RSE | A

TME | Al | F A 0E | AR
i
r &R 1 1 1 5
e BHIRR 3 5 1 5
1 EEX 3 3 5 3
BN ]
BT A 3 1 1 3
TR
R 10(2) | 10(2) 8 (4) 16 (1)
= RER 2.07 3.13 2.60 2.13
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30f8.% kb £ » B2 AJEE R
management priority of 30 invasive and potential
invasive species

E fan 32
ranking Management status
A i &2 high

(#4£18)
#F 3 £ p median
Ba& (> BHFF=
0.6)
BR=5 low
Ca (> BFFIL<
0.6)

LS
Species

1444

34

1316

Al r Boh 34873 a7 ¢ BAAIE (1448)

A group of invasive amphibian : high priority (14 species)

e g P gt

i Mantella viridis EEa
Mantellidae

i A Mantella Bt $244
Mantellidee  madagascariensis
4 #4441 |Phyllobates lugubris E R
Dendrobatidae
+ 4 3£ Dendrobatestinctorius |% ¢ # # i
Dendrobatidae
4 4 3£41  Dendrobates auratus CR TS
Dendrobatidae
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A~ B4 kfE3 437 ¢ BLAIE (1446)

A group of invasive amphibian : high priority (14 species)
& gt vrigt E 5

HES T o Dendrobatesleucomelas | ¥ % 4 43 “p

Dendrobatidae

#4354 |Dendrobates azu greus EHd
Dendrobatidae

LESEE o Dendrobates E-RtiE S
Dendr obatidae yentrimaculatus

LESEE Dendrobates pumilio i H3i

Dendrobatidae

#4344  Dendrobatesreticulatus =% § F 3+
Dendrobatidae

Ao r Z7h k85 137 BA AR (1448)
A group of invasive amphibian : high priority (14 species)

e gt vt i
CEFTE E pipedobates tricolor ¥

Dendrobatidae

LESEE Epipedobates trivittatus [=  # # 3
Dendrobatidae

WE 1 Bufo marinus 7 b i
Bufonidae

Smik g L Eleutherodactylus coqui it % % # #ii:
L eptodactylidae
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B » &b k465 4oig - #FF TR (34)

B group of invasive amphibian : median priority (3 species)

e i i %7
g Xenopus laevis EETENT
Pipidae

ok 3 AL L epidobatrachus laevis A
L eptodactylidae

WHE L Hylidaelitoria caerulea £ AERE

Com» izt X7 i | BTk (1348)
C group of invasive amphibian : low priority (13 species)
# 2, 7 7 P gt %7
AR Dyscophus guineti S A
Microhylidae

v agft  Scaphiophrynegottiebel | + %3t
Microhylidae

BEfL Boophis marojezensis |5 if 4c #74c 3%
Mantellidae

s Mantella laevigata EFaviid
Mantellidae

B Mantella aurantiaca &4 3+
M antellidae

64



i1 0ubbngoooooobuogoad

Corizet kfda B4 - BBT6 (1348)

C group of invasive amphibian : low priority (13 species)

P £z "G ¢
3 b B L Ceratophrys 3% b %
L eptodactylidae |cranwelli
i L epidobatrachus 3 kit
L eptodactylidae  ||lanensis

i Bombinaorientalis [k * 3
Bombinatoridae
WiE L Hylidae Phrynohyas S -

resinifictrix

Ci o % 4ha i : RBF=H (1348)
C group of invasive amphibian : low priority (13 species)

| #tz gz Pt e
WA IAmbystoma >4 BAY

Salamandridae  |mexicanum

R f Cynops orientalis L 13

Salamandridae

A L Ambystoma A R

Salamandridae  |mavortium

AR A Cynops pyrrhogaster (B & %

Salamandridae
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PRABF AR

o F 3 P@,g_ﬂi]—’ﬁ 09E B~ 17’3?‘?30’3
*REALH G
Bk s HRAR CMBRMAT MG
%“QL‘“éi‘ﬁﬁw‘igﬂ\#
%iﬁ‘; ’H‘ﬁfﬁ 55?? ‘%":i;ﬁmﬁ"ﬁ‘l‘ib‘/:f—‘
L RuE s HRETR

c REHEL YR I FNI6HEE w15

KA LA B — R
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PRBRFSH R

FIRATE SRR > 7ERAT AR RENLEIRR SRR A R R IEFF (e BV
% ﬂﬁﬁ@+hﬁ)ﬁ%@ﬂ%ﬂﬁ%ﬁ%ﬁ ﬂ%nﬁ?%ﬁﬁ?ﬁ&h@m'
SEEEGH - IR i AaE A RmERR - SRR

e & ¥ | REEL BB
BIEF
ErE
e L
K B iy

3 management priority groupsfor invasivereptile

£ feu 2 1685
ranking Management Species
status
A% &L &2 high 2f4
Ba& #F 3 £ p median 174
Cx B2 low Afd
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2 3 1 e S 4= 7= 5 2 .
LB Feh kAt (TR LA
3 management priority groupsfor invasivereptile

#ot - I Yo Bm

%4 U
Polychrotidae

#2453+ # Scincidae Mabuya multifasciata Samalr A

Anolis sagrei

Trachemys scripta

% & #* Emydidae dlegans R B
E ¥ Varanidae Varanus niloticus REEY C
E ¥ Varanidae Varanus salvator FE YT C
e g ; - U PR &L
Alligatoridae Caiman crocodiles . C
e o, , hon molurus .

¥ # Pythonidae kF))i)\//tittatus B bF C

(BY ER T PHE
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€HPFR 199262 7p 14:00~16:00

I
LRNER F & AR E
£ AR S BRf o #4
ﬁ%??é?iﬁ %

e B iAo ERT
FASS R EHSG

b AL =N
ABARILE FIH 4 (O &
%%Wf?iWﬁﬁvﬂ%)

gﬁ%?% Ak

BEYRBFEHf (> &
FRApHARE & EHFY
| X DR
CHRRmRFA (» R 3
5 1741 LR 5 ] 2 R

p—g

69
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3 management priority groups for invasive bird

£ 3 o 2 ik S
rankin Management species
91 status P
A & L B2 high 0f
B #* 3 & ] median 1246
Ch B2 low 1544

+ 3646

Ao v kg 6 3 0 BRI (978)

A group of invasive bird : high priority (9 species)

# & Family & % Scientific Name # % {% .CommonName | 2HAIZE &
Threskiornithidae (% ¥ #) Threskiornis aethiopicus %3 M A
Phasianidae (##*) Pavo cristatus rREME A
Phasianidae (##%) Phasianus colchicus karpowi B RAE(&FEH) A
Corvidae (7§ #*) Urocissa erythrorhyncha R EH/ RES A
Muscicapidae (# + F3§7%) Copsychus malabaricus 2L 3 A
Columbidae (g4 #*) Geopelia striata w5 g A
Ploceidae ($ # * & ) Ploceus cucullatus REREE A
Viduidae (i § ) Vidua macroura Hragh/ick A
Sturnidae (% % #) Acridotheres burmannicus PEaRSE A

70
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Bia » &b kA5 47 1 FFER (1248)
B group of invasive bird : median priority (12 s

pecies)

A & Family # 2.Scientific Name ¥ % {# #.Common Name | #Z#HRAIER 5
Sturnidae (1 & #*) Gracupica nigricollis E4RE B
Sturnidae (1% § #) Acridotheres tristis ) B
Sturnidae (1 & #*) Aplonis panayensis iy & B
Sturnidae (1% % #*) Acridotheres fuscus HAR B
Sturnidae (1 & ) Acridotheres javanicus 6 EANR B
Sturnidae (1% & #*) Sturnus malabarius AEHE B
Timaliidae (% & ) Garrulax chinensis 2k h B
Timaliidae (% & #) Garrulax canorus %R B
Estrildidae (1 1= ¢ #*) Lonchura malabarica FRAY Lo § B
Estrildidae (1% 7= & ) Lonchura atricapilla FH LE/ZEE B
Corvidae (§#*) Cyanopica cyana R B
Estrildidae (% = % #*) Lonchura maja 6EEY & B

Coa it kfa k&

C group of invasive bird : low priority (15 species)

TREER (5

# & Family & 2 Scientific Name ¢ ¥ % ZCommonName | #HAIEE 5
Muscicapidae (8§4*) Copsychus saularis g C
Pycnonotidae (4§4+) Pycnonotus jocosus le B g C
Sturnidae (1% 5 #*) Gracula religiosa 175 C
Emberizidae (z§$*) Paroaria coronata 7% C
Estrildidae (1 1 & ) Padda oryzivora ek g C
Timaliidae (% /& ) Garrulax sannio i §RA C
Estrildidae (1# & & ) Estrilda astrild o C
Estrildidae (1 1= ¢ ) Estrilda melpoda BEWEEE C
Fringillidae (£ ) Serinus mozambicus TRENE/EHR C
Cacatuidae (% 5 884 F) Cacatua galerita R p g C
Cacatuidae (% 5 B8 4L) Cacatua alba ~ 6 IR/~ C
Cacatuidae (} #F 888 F) Cacatua goffini SRy C
Cacatuidae (4 57 B8##) Cacatua moluccensis 2 BN C
Psittacidae (g#g#L) Trichoglossus haematodus QYA RENED C
Psittacidae (#g#g#+) Eos bornea A d X FMgRE/ A C
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Thanks you for your attention

LRI E
25 ErE

Dr. Shih-hsiung Liang

Professor

Dept. of Biotechnology

National Kaohsiung Normal University
shliang@nknucc.nknu.edu.tw
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Lp HAIBE | G IUCISSC Tnvasive Species Specialist Gren..
-
-
UGN
5P
1SSGY Invasive Species Specialist Group
A
155G Home ISSG aims to reduce threats to natural ecosystems and the native species they contain by
AS increasing awareness of invasive alien species, and of ways to prevent, control or eradicate
them.

tha Chaie

ISSG ! Y Global Invasive Species Database(GISD)

Al T TS

100 of the World's Warst Daspite the urgancy to take action against invasions, public awarenass on the issue is inadequats. We hops that the
Irnasive Alien Spocios - calsbraban of Hay 22nd will make the mtamational commundy realise the high costs tat we are 3 paying to the
Boaoklet in English globahz l|||||| of ¢ lllrmlrll s, and at kst convinee deasson ma ll’l s to implement the pnnoples that were agreed under
{Fronch) the € on Riological Diversity (ilp: /e <ot Eop Pl =T 157), bt never hully appheed.

(Spanish}
B 185G is ready to do its bit for supparting global action toward biclogical invasions: our network of leading specialists

gl provide technical advice to polcy makers, and, 155G disseminates the most current and reliable information on
nvagve spees ecology, thew mpacts on beological diversty and ways to prevent and control ther spread.

Expen Workshop on Live
Animal Imparts . .
Piero Genovesi
The imagses Problem Chalr IUCN S5C Invasive Specles Speclalist Group
Global Invasive Species
Programema

(ither Wahaitas
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P ‘? e auckland ac.nz MERIENS | |-

EFE WED BEY BOEEW TAO B
o BIRR | E img Dutabases Contact... | 9 issg Database: Manage... | G1SD CHINESE & Global Invasive Sp... X

dard Search Site Index

pecies name

WELCOME Td

LATEST ADDITIONS

Taiwan
ifs Libaribacter africanus

Diaphadina it Ehytochthora ginifolin
Condidatus Liberibacter americanus Condidatus Liberibacter asinticus Ageratum convzoides
Zeabesryon vamicillatum Dysdera crocets Rsarva purchasi

tive prevenizon s manageent actvities. It 1 managed by the invassve
ive on invasive spacies led by the
Reseasch, the Cri

bt mvasive aliem spssies and b facilitate
lorld Conservarion Usize. The G180 was drveloped 25 past of the plobal it
! Bialagiea! Infarmarisn Tnfrascruerurs, W fanaatd Whema.Lan:

The Clotal levasive Species Database (GISD) smms
Sprcie %M Sroup ([858) o m;»m Survival Commission of the TL
Gloh “rm sppored thrsngh parnerships witk the
S Pmrmt-p Fumd the Universiry of Auckland ssd private dosatices

I that buodivensaty and covers all tanomoesic grovps from Sscro-organisms to animals and plants m all
o revteed by st i fram the world login, As the das: ey propetatec th sprecoes
updates. See the site indes for more informarion. [f vom Bave questions or comments akout the

The Glotal [nvasive Speaies Database (oo
eanysbems, Spaciss miormatim s sither supplied
information, please check Back on a reular by

e conmar

ebrating the Past d Loaking to the Future: The USGS National Ssstopcal nfommation Infastrctuce s [UCN Speces Sunvival Commasion's lnvasns Spesies Specait Group are
O sollabortion s ety lanced (b il ovas s Speies Db, i s quadiupied he s of s speies il and s 0

prescts mchuding the

C
celébrating &
sasier Lo wie,

Tt has alsa sopponted a sumbes

' P Y .

Jil

7N\
[N
~—~
w
—

GISD f[17; ?ﬁﬂj\ﬁ"‘rﬂﬂ 126

@ iv | B suckland acnz w vy K 2=
EER e By BHR®e RO REa
o BRI 25 - dssg Database: Contact... | vsg Dutabese: Munage... | 8 GISD CHINESE

Coantry o focatian Hatitat

aaraan

You searched for invasive species in talwan: L1

128 invasive species found

Mien Spacies 59 ﬁ‘ﬂ'ﬂ I: Iﬁ

1. Acacia famesiana {tree, shrub) 22 11

ies for ifs bark, gum, seed and wood
e of it seanfe oars, Th . i

it ocours 0N WAlBrCoLr3es on ra '|ge fna ana farming Imi ng 8coess to waler. it nas aisp become an mvasie :,,ec-es i Py, Frengh

Palynagia, New Caledonia, Solomon Islands, and Vansuatu

Commaon Names: acacia jaune BIoma, roma. Bromo, sweet acadia, ban babur. carambucy, cashia. cassie. debena, Ellington curse, esping blance.
[ aromria, klu, Klu, ki bugh, kolu, kolu, m rumasa bugh, neodie

ma, vaivai

he dulce. k;

bush. oki, cpoponax, popinac. pnplnae rayo. Small's acacia. swest acaia i I akaria
Synonyms: Asaca deculings Humb & Bonpl ox Willd | Acacu darsfo (Ao ox -“rn.llll(,my Acsie vefubs Humb. & Bangl ex Willd
Acacia famesiana [L.) Willd. var. pedunculals (Willd | Kuntze, Acacia feros M. Martens & Galactti, Acacis indica (Pers.) Dasy

o F Muell., Acaca m M.Jenes) Beauchamp subsp. de @ (Alex. ex Bmall) Beauchamp, Acaca pedunculata Willd,
Isely. Famesia cdora Gasp., Mimosa acicwlans Pair., Mimosa famesiana L. Mmess aciculans (Humb. & Banpl. ex Wild. ) Pair
Mimasa pedunculata (Willd.) Poir

(L) Wight & Am var Fpiss

74



i1 0ubbngoooooobuogoad

: 5]
.I' " . p =

i -
@; 4% @) hip: +1vve anckland acnz 1 L 1 1=se v ||| 2€
R WE e BRTw LR R
o BATRE 5 - @ sy Datsbose: Contact,.. | €3 sssg Database: Minage... | €8 GISD CHINESE @ Glohal Tnvasive Sp... X

Bicstatus not specified

1. Acanthophora spicifera (alga) & II _T\

Acanrhq,h:ra spicifera is & red algae which is ibuwn in maost tropical or subtropical seas of the wond, Its plastic mophofogy affows it fo adapt fo 8
o | e vt @ chibesr range s e Hiwau, 1 1 amongst the

ion, whene it may modify nalive commuﬂ'l’ss and cn’npem with nafive algae.
Common Names: bulung tombang bedeng, culet. red aiga, spiny aiga. spiny seawesd
Synonyme: Acanthephans sntilam Montagna ax Kitzing 1865, Crouan, e acientalis ) Agardh 1663,
Acanthophors onenialis var. wighti (J. Agardh) Sonder 1379, Acanthophora spicifera i crentalis (J..ﬂgnr\ﬁ]\n'zbewm Bosse 1923, Acanthophara
sprenfara | wghln () Agardh) Woborvan Basse 1923, Avardbaphors sperdon var. oo . Agardh) Zaneveld 1956, Asanibaphor B | gracsds
P.L Crouan & H.W. Crouan 1875, Acanthephora thismyi J.V. Lamouroux 1813, Acanihaphora wightii J. Agardh 1883, Ghondria acanthophorara ©
Agardh 1822 hjuu\.. anthophars J V. Lamouroux 1805, Fusus spcder M Vahl 1802

4 ke meect thal hag become a senous pes! of eastern bemiock and Carsling hemiock. The most obucus sgn of

infastation is the prasence of whits, woolly egg Masses on the undersics of hemieck nesdies. ted eastem Noth Amencan hemlocks defoliate

prematurely and will eventually die if leff untreated. A, tsugae iz a aifficu’t insect fo conirol 83 the white waxy secrefion profects it from pesficides. [t is

disparsed fo now habitats though the Aursery frade and i by wind, birds, mammals and humans, Memlsek tras provide impartant habitats far

many wildlife species and A, fsugae has severe adverss scologica impacts which will become mare severe 83 ifs diafbulion expands.

Camman Narmes: hemlack woally sdelgid

3. Adenanthers pavoning (re) B

A mdum-sized toe up b 15m hgh, Adenanthorg pave

an omamental and has become nafuralised in many cou:

quickly form lamge colonies.

Comman Names: arthre callier, boad tran, hais de condod. bois nair de Bawrbon, bois noir rauge, caralina. colales, coral bean tree. culalis, false wili

wili, falac-zandalo, kaikes, kolales, kulsles, kulakis, |3'aulopa, lera, lerendamu. lopa, metekam, metkam m!lk:am miwethwem, olho-de-pavio, paina,

piscnck fowerlinee. peacock oo, pilyibo, pomea, red sandabsood tree
i Synonyme: Adsnanthers gerseni Scheflar, Adenanthera poiita Mig

4. Alexancrienn it (alg)
Alsxandrium minufum & & small dincflagelate that forms algal blooms in many coastal regions around the wadd. If was onginally described from & red
r h gongenirabons by e sngle-celed orgamams are reaponsible for many glabal cases of

paralytic shelifish peisoning (PSF in humans. Toxing may also affect other components of the ecosyster including mammals, birds, fish and
zoaplanktgn.
Common Namues: rid tide dne

rg 15 ratwve lo Indva and Malayg, It has been planted exlensvely throughout the lropics a8
itnes. It invades intact, undisiurbed hardwood forests as well as disturbed sifes and can

wman

gllate, red tide phytoplankian

Sunnnwme: dlsvandriim ihammim F Ralarh 1985 Alsvandaim hisianicm Ralarh Alevandsiom minidum Halim 1980 NIMPIS. M08 Puosrfinim

ancklind ac.nz ¥ 4 | XK R~
WCD TR R0 BERYEEW TAD RAEW
r AT 5o - g Database: Contact... | 9 issg Database: Manage... | ¥ G15D CHINESE ¥ Global Invasive Sp... X
-
Native Species o4 1 z
48%5 R T BRI
1. Acaeia confuss free, sheb)
Acacia confusa, a native o{nmmm Philigpines, has been infreduced to many places froughout Asia and the Pacific. Being well suifed to warm
mos! ervaronments if has become nvas cluding Hawar's and the Northem Lar, Il nd Shows
potential fo become invasive in others, including Micronesia and Palay, It would probably be wise not fo introduce this species fo islands whers if is
rest alrvady progar)
Common Names: acacia petit feuille, boiffuring, boiffuring, formosa acacia, formoza koa, ianangi |, isndngi, mimosza, pilampwoia, shashigi, shoshigl,
small Philippine acacia. soschahi, sosigi sosiqi sesugi sosugi yanang
Synonyms: Acacia richil auct. Non A Gray. Racogperma confusum (Merr ) Pedley
2. Agrilus planipennis (insact)
Agnlus plangens, commanly knonm a3 the emerald ash borer (EAB), 15 an naect from & family of beeties generally referred to a3 melalle wood-
boning beetes. A planigenais is natve fo .ﬂa-a and eastem Russia, and is only & mingr ,.,es: in its natve range. The beelle was discovered in Michigan
aned Ondane, Carad in 2002, Dospde qua alicriss ar atian attempls mekds o numbers of miestod ines, A
pan\,.orms continues i spread. [t is now cresen, neis, Indiana, Mardland, Mc-’hgaﬂ Misscun, Ohig, Pennsylva rginia, Wisconsin, West
of G coforzes and aah froes e gonus Fra g heralthy ash fnees i wrban and ‘mmﬁwf.mnn\. it o
MMsrans mars than eight billian ash irees in the confinental Unifed States. Thiz ha@ had significant ecological and economic effects. Similar damage
1 mo ctenng an P egin of Maseow, Rugsia which ciuses senous soneem for Eunpe o if contnus o spmad
Common Names: smerald ash barer
3. Albizia julilvrizsin {tve)
Albizig julibriasin is commaenly used as an omamental free because of its appeaiing fragrance, showy flowers and low mainfenance requirement. [f has
escaped from the uban landscape and comgetes with native plants in disturbed habitats and eccasionally in foresied areas. Typical disturDed habital
may include readsides, vacani lots and panan areas. Albizia julibrissin prefers full sunlight but is salf and drought éolerant and can thrve in a wmde
range of 5o fypes.
Common Names: mimosa. povderpull teee. silk o siky acacia
4. Altemanthera sessilis (harb)
Alfen ihorn sessls & o weed thal inhabis many amas of the word, | occupes mos! smas and can b found from sea livel fo over 2000m.
Altemanithers sessilis is 5 pest of sugarcane, & weed of rice (0 fropical areas, and an agnicwiural weed that invades disturbed wet aneas in tropical and
sublrapcal mgans, 1} has b wsrd mdaly dround the word for ds modenal uses, as woll g for food, The pland has Betn madly used for food parly
due fo its abundance.
Common Hames: bluanghar, biide chietlo, biedp embollags, commpn roasdsids woed. dwai coppareal, fisifana, gaki, harmg tyan-vai aysoed
lianzi cao, magloire, mata kura, okula , phak pet thai !esslle]omed I| wo so080ln
Synonyms: Achyranthes lneanfols Sw ax Wikstr  Achyranthes sessiis (| ]Da:f “Ex: Stoud, A triandvs Rexh villosa v
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') {1 A

' issg Database: Ecology of Aulacaspis yasnmatsui - Windows Internet Explorer

C i\) ) issg.ore v 2| X P~

CEER WEE SR BREe TEO S

L HEIEE 22 - @ ioss Datsbase:... | isag Database: .. | @3 GISD CHINESE | &3 Global Invssive... | @3 1SS Database:... | €8 issg Databas... X

CLOBAL INVASIVE SPECIES DATABASE [ one |

Standard Search Taxonomic Site Index

Species name Country or location Habitat Organism type

Aulacaspis yasumatsui (insect)

Wanagement Impact. References
i PRINTER VERSION.
Ecology | Distribution | = ‘ = | Jr— | Contasts

R =

T ic name: Aulacaspis } Takagi

Synonyms:

Common names: Asian cycad scale (Hawaii). cycad aulacaspis scale (CAS) (Florida, Guam), cycad scale {Hawaii), sago palm scale (Hawaii)
snow scale, Thai scale

Organism type: insect

Aulaeaspis yasumatsul (cycad aulacasols scale (CAS)) or the Asian cycad scale. is highly damaging to cycads. which include horficulturslly
important and endangered planit species. The cycad scale is an unusually difficult scale insect fo control, forming dense populations and

| <

Ll
G- e g ory o 4 ¢! [49 =i
EFE WED BEY BOEEW TAO B
p DR e - issg Dutabaser .. | 9 issg Datibase: ... M GISDICHINESE | @ Global Iuvasive... {9 155G Dutsbasec... | {3 1550 Datab... X

Standard Search Taxonomic Site Index

Species name. Country or location

Aulacaspis yasumartsul (insect)

HManspemess | impagi Balsrenoes
Evalogy Cairibution it Ity and Links oo )
on i i has been recorded for the following locations. Click on the location name for additional

information.

Back to main distribaution

Talwan

ion F0UrCe 0 o8
Taiean) Couniry wihin'or parlof Asta 88 g1 ChSG BLCONELY gt Not specified
Taitung Cycad Nature Reseree, Pratected Areafs 079 “";;‘;,2“'” COMM..  pepaned Align Ivasie
Taoyuan County, Lacation 58 JungTel chz?a?"'“""""' Reparted Alien [
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s @ - S ARTIET s e ———
BED WD HEY ESEe THED BEW
Lr ORE - @ isgData. | @ iseData. @ GISDCH.. @ Globalln. @ 1556 Dt M Aulacarpii.. @ issgDans.. | @ wmg.. X

Standard Search [ Site Index

pecies name Country or location

Tamvan

Quadrastichus erythrinae (insesct)

Managemens, moact. Baterences
Eoology | Cimibuilon e | u gty | Gonas saam it
Taxonomic name: Quadrastichus erthanas Kim
Synonyms:
Common names: endhima gall wasp, erylhring gall wasp [EGW)

Organism type: ingect

Unusual growths, caused by Enyth 880 (Quadrastichus e

efrais!

thiinag). on eaves and young shools of coral trees (Ent

g Spp). alerts b
5 @ rmarer 1 Smen and mary b spood | v

from infected Erythring specimens.

Description

Fumale Length 145-1 Bmm Dark brown wilth yellow markings Tha | pllerw, exeopl g Iy brown. The antenna ane sl brown
except scape postenory pale. Pronotum iz dark brown. The mid-lobe of mesoscutum is marked with 8 "™ shaped or inverted triangular dark
becwn area fram antericr margin, the remaindar yellow Seapula is yellaw Scutellum . axilla and dorsellum are brawn to light brown. Propodasm
dark brown. Gaster brown. Fore and hind coxse brown. Mid coxa simost pale. Femora mostly brown to light brown. Specimens from Mauritius are
genarally darker than those from Singapora. Cripostar sheath not protruding, short in dorsal view (Kam Dakare and La Salle 2004)

Male. Length 1.0-1.15mm. Pale colowation white 1o pale yellow a3 oppesed 1o yellow in kemale. Head and anterma pale. Pronatum dark bravwn
{but in lateral view, only upper half dark brown: kower half yellow to white). Scutellum and dorsallum paia brown. Axilla pale Pr:pndeum dark
browm G n antenos half pale, emandes dark brown Leges all |>.|I|- x'\||l|‘|| |II| 4 Iu|||( u‘i.l " \—lllmn‘ Ihl- \-hurl of

BV TR SRR o o L

WA 11 LT AR U1 TR I, LRI LI I B IR S | AN T3 S

@ spraad via the wind (Enhrina Gall Wasp 7nnﬁ. A

i animals flocal): Quadrasti

Management information

It detected very eady, it may be possible to ersdicate sn occumence of Eryihnna gall wasp (Jusdrasfichus erythnnss) on an island, but such
eﬁons have so far been unsuccessful. Eliminating or treating infested Eryifving trees growing near pors could help reduce the likeliheod of the
provacling [Erythima G i 2006}

Shost term conlrol aptians aee hnded. Exporimen

lh pruing hars nat b i, bu sischicadis appear

to b partly

? - e Thie Hawan Digiartmient of Agric ultus and the L y of ane carrying out searches in
Africa where the \\.asp is beligved Io have onginated. i effective biological control agents are identified, then host-range testing to ensure their

y wall hane b bie comglited bofare thiy can b r Lo cortrol b S I thee meantime & o imporant Lo o msang Erthr
Iea'.e! or stems from infested to uninfested places. The adult wasps are tiny (1-1.6mm) and extremely abundant around heaily infeated trees
(Erytheina Gall Wasg 2006)

Reproduction
A sngle femals Erythnna gall wasp (Quadrashichus enthnnae) cames on aversge approximately 320 eggs (Yang ef ai, 2004)

Lileeyele stages

Studies cond: bry the Hawas Dep.

adult) of abaul 20 days A ane-day okl feem

depositing zggs in vary young terminal leaves and stems. but nat mature Iea' 5pS not given an} Fond surt,e:l Inss than :I da)s |ma|es
76 d kil Ehassie preradd wath heniy Ived langer males o - 6 1 dinys) The sare ratio af ermerging

fum 29 da i k
wasps in Iab-mhe!t!d plants was T males to 1 femals (Heu of al. 2006
<iaiewed by: Gene-Sheng Tung Ferest Protection Division. Taiwsn Forestry Research Institute, Taip@

IUCHY:

Compi o

st S

p 1 Group (ISSG)

To contribute information, please contact $hvama Pagad

Last Modif;

: Wednesday, 26 Apnl 2006
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Memorandum of Understanding for a Cooperative Agreement between, the Invasive Species
Specialist Group (ISSG) of the Species Survival Commission (SSC) of the International Union for
Conservation of Nature (IUCN) and the Biodiversity Research Center, Academia Sinica in Taipei,
Taiwan.«

o

The Parfles fo this Memorandum of Understanding are the Biodiverity Resecrch Centfer,
Academia Sinica and the IUCN S3C Invasive Spedies Specialist Group of the Infernational Unicn
for Conservation of Nafure (IUCN]. The Biodiversity Research Cenfer, Academia Sinica, hereafter
called BRCAS, is located in Taipei, Taiwan. The IUCN SSC Invasive Species Specialist Group,
hereafter called 155G, based at ISPRA {Insfitute for Environmental Protection and Research), with
a Regional Office for the Pacific, based at the University of Auckland, New Zealand. «

Context

Invasive species are a global problem. Data from countries where a species has previously
invaded can provide wseful information on invasion rate and speed, land cover types prone fo
invasion, possible economic and ecological consequences, as well as approaches to
management. Information on distibution, invasivensss, or pathways of spread for species in
other countriss, for instance, can be crucial in prevenfion of new or secondary biological
invasiors.«

As part of its confribution to the fist phase of the Glaobal Invasive Species Programme (GISP), the
Intermational Union for Corservation of Natfure [IUCN) and the IUCN SSC Invasive Spedies
Specidlist Groug [ISSG) set out fo design and build the Global Invasive Species Database [(GISD)
fo provide a global, searchable, “first resource” for essential information on invasive dlien
specwes management, including informatfion requwred for early warning purposes. Hs information
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[The red-eared slider (<i>Trachemys scripta elegans</i>) is a freshwater turtle with distinctive red =~
flashes on the side of the head covering the tympanum.

I EARE EIUKER « FREFRR R EEEASR R AT

The carapace length of females is 28cm and males 12-13cm.

i FREER/\R - BESTENR -

The turtle has black and cream stripes on & green background on its dorsal scutes, and its entral
veiw scutes are marked with black mark 1n§ on a cream ha:kz&uund.

FREHEER L ERE  HEfh  MICHeER PREaR

The females shell is domed and the males relatively flat.

A AR EITEAR, » MUMEATHER AR -

The underside of the males is concauve and they have a much longer tail.

MR ERTE ] B R -

Hales have long claws on the front legs which are used in the mating ritual.

RS TURELR » DIFEETR »

<i>T. ramesissima</i> is a semi-deciduous, loeosely branched shrub or small to medium-sized tree.

<> 1. remosissimac/i> B—{BPHEHE - B BRI NS RO -

The branchlets are slender with minute, appressed scaly leaves.

branchlets ZHIEAVEHI/NY. FRISEIE -

The leaves are rhombic to ovate, sharply pointed to gradually tapering, and 8.5 - 3.0mm long.

ERFERSINA, AR, 0.53.0 m =

The I!;gll’ls of the leaves are thin, dry and membranacesus.

WOT MY, GEEEE -

Flowers are whitish or pinkish and borne on slender racemes 2-5cm long on the current year's

TEE ec-Bmo o [ (md [ZA4 [mi [Po L =@ 2 EEB S0 ks

087F @éél—L_E[—‘\ SR (R 2_3’:‘—55{ FL » = %H
PIERYRERR AL i
(a) Habitat Description %%}J”ll_
(b) Species Description ?Jﬁ:ﬁl_
(c) Nutrition &

(d) Reproduction * i

(e) Lifecycle Stages & Fﬂjj 1 — -
(f) Summary ff! RIS
(g) Management Info ET%'E%?* '

(h) Geographical Range £52£15]
(i) General Impacts — 4&fEHk

() Notes [iff+

(k) Uses #[[*']

(I) Principal Sources = EIE¥F
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BfEE—ETEREEE > EIEILEYE TENEEE SRR, -
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4. Coptotermes formosanus (5,588) L&
%E{@(Cﬂpmmwﬁfﬂf"”ﬂm’ﬁfﬂ) ETREETT R R T B o REERGIE R INER,  SITREH

3. Euglandina rosea (SrE2ghHn Ieifi-f ] s
E,srBe “[0Wa [EHR Bx o [, (1. [ ]
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FEW-- 1 HE LR 1Sk HEEER
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. Cinnamomum camphora (B7%) 18]
BEEEN A R - SNERTILE - BRERERETEERAE - E2E . BERERFELFENFHER
HEJi © fERETEE B ST E R EERIMEAYS iR BRI - AR B
AAiRE A BEESMT -
- Elaeagnus umbellata () <\ EdFFE T
NEEEFE T (Elacagnus @t EFa) BEBEEE - ARTHVIRENFENRES L ARG T RE - EREE
FRIBFENRETR0E - EAREEREHR  ERThETEENEFRNS - EEL@pilt HgETts
EiF o gL B frEBiuEeTHiL o EEERLEEEESE  EETHENER  SHEETEWE
FAEE— RN LAY - RARTIEA. e &5 R T (Elacagius ST FadtIREMME T HIEET °
;%i%ﬁ&m TETREFHFENE o TS EIFUEEED » /N EARE T (Elasagnus 075 Flara) T W RERRE — (ERRRIER
. Ligustrum sinense (&A) NERHE
B (Ligustrum sinense) R —TEREARER/IVERFEN ] - BF 0 EH > ERITARE  BHEED  HES
AEFREEEEL R ASREEEE o NEE (Ligusrum sinense) [BERTEHNEIR » IRIRIZE > IR RS
TRAIIRRRIRRY - R BRSSIRERERT AR © SERRIENIER - IR IRETE - TRGEEN - IER
H(Ligustrum sinense) EELI UM IFETER » TRFEESSHEF AR  BESWEIS D EXHIIRE » FFIESH
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Acacia farnesiana (BEF) S5
TRER RN SEEWSAEIEEE > IEBE B BTFIOR « BEEEEEERWEERE R
Fid o MEREHEEER  HRERTE - EREVEERCREIRARNEE  BREEREAR Rl
S RERREEY: » FEET EEER10004 AR AR iR GRS HHAE kR -
EWARIEE  EREEFEEE  #iELRE - RRMERR S o
_Acacia mangium (S7F) AZEEE
FEERBAcacia mangium) B—EHSERRRS » BETHEHT - ARWEIERKE - TREEEE - fEiEE
FHEAT M © B2 TR ) AR EEY -
4. Acacia mearnsii (FR) B
EFldcacia meansi) ESFHER(EER) © FEMNE  BESHEEEEEMNEERE  SSAH - B
ilﬁéﬁi@%ﬂﬁ  FAMERRAEDGS MRS R EN SR R IS I Rk Gt
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Acacia melanoxylon (BA) BAFEE

EAHEFEMEARTTREAD « (SR BA 0 miE SONNEE  CREETAEEREN  £RESEL
AR (AR R T F R » MISIBRIE Ll (ST - AR 5810 TEERIEE » SR v

E,srBe [0 [EHR Px o [, (B

¢ GISD CHINESE - Windows Internet Explorer
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SR FATFIREAT
B o BRI S A REREIUCN A SR RN FHE © B BEEHE
(GISD) fEESHE 2 A BHENIRETIEL — Bk Nati
Biological Information Infrastructure, Manaaki Whenua-Landeare Rey
Auckland IR B IRHE ©
EMEEENEEEN G T AR R ﬁ H Ij} g\l EEIJ

HROTES « MIEEAH A SR BRRMFES « A I: E [ }J 7_h E&}'ﬁ_ﬂﬁ _X

g LS E AR « MIREHCISDE (L MERER
[EFEREE « RERE | EEH EE RSN ERA -
FHSETIAIE T SR AR ERM ST SR G e LR TOE R Ry A ARG
EMETHE  WECITERRBER o ShF—BEREHE - BE TR WIEEH AHGlobal Invasive Species
Information System) »
FEHEFRRRTTEIRREES SMAEEEE  FRMERRED LR F 0 Invasive Species Specialist Group
(ISSG) HIEEE » HFTHS LA LI » R iRigsh » RI6SHEA REEMHIRE » FER20114E KDL
SEBTERR  ALFRAEEAT - BEREEE L o

&, B2 “|(Wa [EHR Px o [W
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EH8
5 %A’E’k?&%’llﬁf SRR o BRI » IR FEFRLRY © RS REE SRS
B &IETZE’J{&% Fo AT ARERTE © ERENEEEARIVARNSE  BEEENERS  BiRtER
EEEREIARET Y  BRNET I 0002 FATRZ B » TR RS JGE S Rt RER R « T
EEEE BB - AR - MRS SE -

2. Acacia nilotica (BF) W OS &8
EHERESE MR LIRS 1EAR RS FEA R R ETEEE RS o RN REEIEEY  FERIE
HEEE MR ENYE ) IR EE A - AR EEE AR E T EEE Y -
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s XAREREE RS SRoRERAERE 1S TR IR
B 1§iﬂr ”Tﬁﬁ*a‘ﬂf] e

_ _
Acaz farnesiana (JEA) &8

3¢ & fi# x| ¥ SR L

lartens & Galeotti; dcacia smallii Iseh Farnesia odora G'\sp Acacia fary

G :assie[?rench}. kol(Hawaiian), acacia jaune(French), kiu(English), sweet acacia(English), huisache dulce(Spanish), Small's acacia(English),

aromo(Spanish). esponjeira(Portuguese), carambuco(Spanish), mimosa(Spanish), Westindische akazie(German), esponja(Portugnese)

LE 1 2N
FIREFUEM AN SRS AL ANEE  fRERE - B BT « BIEEWESREREEAL G hE
EEREEE - AIANER T - HEYEEEARIHARNSE  BER B S SR Ems e B
BB E R 10004 KAVEIER - IR AR R E GRS R IR ERE - SHA SRR REEHERE
HEHEEREE - AR R AR B E -

| YRR

“EERER R R MRERARNESE AR EEE ERERE  BEREA A ISR i — TR (Rl

o InPIER » 2002) o “ESZESHEA | ER4-SHIIR » IR 10- 28R Eifsi 2 | S8 5 125 &8
TR 1SRRG T ERE §FW ) AEETN -15AS ) BERS  SERORER SRR lnmE B
W EERET . RN FETRE - TRlERY 0 W& “(Stone, 19704 PIER » 2003)( Paiva, 1999 H TRV REE)

w {H{blFE : 4cacia nilotica. Prosopis spp..

u R -

BB ania fumpciang)
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Acacia farnesiana (JEA) £&

£ B & 1 L& Eu SR L

" — R

FALTHEN | A Acaca famesiana) BIRBREME » HiKauhnant EPFERARG R EEEIARAAIRTFEMEED » Dr. Curds Dachler (UH
Botany)#i{T > $#t3f ERREHMATFEIE o AFABIHRE RIRIFH Pheloung $(1999) MEEERE » ERATEATHREM - HiEHE
Rl T L R BRI A TR B ERTEE ) WRA S8R » IERIREC MR ERTE
SR ELNENER SRS AR -

A L AR ER R TS “(EEARE R - 1997 « InPIER » 2002) - BERRHAE RRVENSYRIREETER ML - HETRER
WET TREEEF 7 (el 1985 c —ERUIEH  YEERNE  FEIGERERS  BRENET © SHE U
Farmesian) BRI BIES (E RIS IR e FEy— (ERmTE, » 1972 « [FiG » FERHWEIREAMER Haa el
SRBEREA » 1978) » HFMERNERE ER S A B AR BE  BFE 2 RENES SR e A B T
PR IE AR = RN ERR -

LB RS BEARERES RSB  Flbnewuon » EEPRIRET - ETLUESE LSRRG LA 4
D S /E RN i -

BESET AL AR A » B TR SR B A B 1997 PIER » 2002) ¢ R E IR BRREER
3> HETLUR AR 45 8T SMEE BRI 2 DRFEE AT o L BTN EA R B
B RS N R T GTRSA » 20028 ¢ ln PIER » 2000«

" EEEH A

»Marquesas Islands (EEIEFIEFEED

biodiversity in French Polynesia (Mever 1998). Mever (2000) lists this species as a dominant invader of drv sites.
[ e
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Acacia farnesiana (J&4) £ 5EL
£ B 5 i S - SHR B

RS

BB dcacia farnesiana) A LLESERE BEA R » (LR > 2001) « FEEEGE R ERAEIRE — L A
¥ TREFTEEE—EEE LIRIEN SRR AR HEREE » 2000 « BT AETIEIHY - REEERD ) SEESEEE
EEE TR EE

"R EE
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P IEHREE R EEZL RN SRR I EIT

([ ki R il
Acacia farnesiana (J8) £ &L !
£y & % E vE EEXE | m&
~

AT 30 FEEUR

uEEERSRL

1. Bontrager. O.E., Scifres. C.J. and Drawe, D.L. 1979, Huisache Control by Power Grubbing. Journal of Range Management, 32(3): 183-
188
%2 . Management information by Power Grubbing.
Available from: http://frm library arizona edu/data’1979/323/6bont pdf [Accessed 10 October 2002].

2. Daehler, C.C; Denslow, ].S; Ansari, § and Huang-Chi, K, 2004 A Risk-Assessment System for Screening Out Invasive Pest Plants from
Hawaii and Other Pacific Islands. Conservation Biology Volume 18 Issue 2 Page 360.
$#E5E | A studv on the use of a screening system to assess proposed plant introductions to Hawail or other Pacific Islands and to identify high-
risk species used in horticulture and forestry which would greatly reduce future pest-plant problems and allow entrv of most nonpests.

3. European and Mediterranean Plant Protection Organization (EPPO). 2006. Guidelines for the management of invasive alien plants or
potentially invasive alien plants which are intended for import or have been intentionally imported. EPPO Bulletin 36 (3), 417-418.

4. Land Protection, 2001. pest series Mimosa bush (Acacia farnesiang). The State of Queensland, Department of Natural Resources and
Mines. June 2001.
$#% | Drawings, description, distribution, impacts, herbicide control
Available from: http:/'www.nrm.qld gov.au factsheets'pdf pest PP3 3 pdf” [Accessed on 10 October 2002].

5. Le Houfgfou. Acacia farnesiana (L.) Wild. Grassland Index. UN FAO.
$#E2 | Drawings. description. common names. habitat. soil. propagation. distribution. erop management. products and uses. links. references.
photos.

6. Motooka, P., L. Castro, D. Nelson, G. Nagai and L. Ching . 2002. Weeds of pastures and natwral areas of Hawaii and their managsment. In &
press.
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Acacia farnesiana (J&4) £ 5EL
£ B 5 i B &y 2ER B &

B DT SRS A

1 Barthelat, Fabien (Office National des Foréts)
E-Mailfabien barthelat @ onf fr
it © ONF Jardin d'essais 97139 Abymes (Guadeloupe)
=L 06907619 88
2 Butaud, Jean Francois (Consultant privé)
E-Mail:jfbutaud @ hotmail com
fftdl- : BP 52832 - 98716 Pirae Tahiti Polynésie frangaise
Tt T (639) 26 14 55 ou (639) 45 67 17
3 Marchante, Prof. Adjunta Hélia (Departamento de Ciéncias Exactas e do Ambiente)
E-Mailhmarchante @mail esac_pt; hmarchante @ hotmail com
Hitditk  Sector de Biologia e Ecologia Escola Superior Agrdria de Coimbra Bencanta 3040-316 Coimbra Portugal
T 00351239802940
fEE © 00351239802979
4 Mever, Jean-Yves (Délégation a la Recherche)
E-Mail:jean-yves meyer @recherche gov.pf
fitdl: © Délégation a la Recherche, Gouvernement de Polvnésie frangaise. B.P. 20981, 98713 Papeete, Tahiti, Polynésie francaise
EES L 680472560
3 Tassin, J'\cques (Cem:re de coopération internationale en recherche agronomique pour le développement)

@ ﬁ‘_.‘v e biodiv.tw, o[ *| XK "‘I R~
BREE RED SR BEEEw TEO SWAE
e HAIRE | @ GISD CHINESE

GLOBAL INVASIVE SPECIES DATABASE ®IXABIEERE [ +owe |

X RERERMHEEZE PRARFEEDSBIETRRRILERIF

Solanum mauritianum
Solanum viarurn

WELCOME TO THE GLOBAL INVASIVE SPEQ i
FHOBIEENE (GISD) Sieits AMIEA IR ™ REREFETE AT

B o TR RS AR AU CN S R A R R IN(SSGA il =

(GISD) fERStE A SMIERIER T — HEWRAS
Biological Information Infrastructure, Manaaki Whenua-Landcare Res
Auckland BIE BLASBTFE ©

RIS &
Iﬁl‘J—TE[ S
S FEEHES SRS AR A
WAITES - ISR RSN ERRUESES - HIER

Bl EEFE &R - METHCEDETAMERER

[ElEREZ - REARR éé@li&’gnﬂ*ﬁ@lii%ﬁnﬂmﬁﬁéf*ﬁ L EE RS e RYHEER M B
TEFERITIARRF T SRR TR ERMNEEEULT A RNEEHESEABERE - B SWEEE
BRETIE ) WECEEEREA - S -REMREE - BE I WIEEH RIN(Global Invasive Species
Information System) o

FEREFERERTT AR SRS SMFE=E  TRIHAIREM SR A ME Invasive Species Specialist Group
(1SSG) GTES(E » HETHSCAUAYIIE » 5Epdaciiiged - B 1681 A R ETat =0 8iaE - FAEM20114E K CAT
REBTERR  ARREEET - BRERHIRR! o 3

EcBE (% (ma [BE (DL (PF (S 8
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Sofewsfs invicta (&%) ABRIKEE
- 5 i = &8 2ER i 45
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o= @

BB C Solenopsis invicta Buren, 1972

B [ERBSEE © Solonopsis wagier (Santschi). Solenopsis sasvissima var wagneri (Santschi)

B {4 : red imported fire ant (RIFA)(English). rote importierte Feuerameise(German). fourmi de feu(French)

R RE
MR —HEAMAREE  BENEEDEANEENN  BRAFEADHYENER - BINERERARIEEREER
— BT MR E LR R R o IR R MR R R R A R R R -

B R
Solencpsis TR THEH HHETZFNEY. {8 FIE 5 B0k Sy (L RN E T AR AL (Holway ar of. 2002) JKHREZERTIARS » 26408 B2
ERIIRG - B NERRELER - AEMERRER  BERISENANEREEER - 15 BEEEERN . 1F
@ﬁiﬁwﬂ'ﬁéﬂ'ﬂﬁﬁ  AERTERABROLGE S - SEETRENTEE - AR LSS R EER SRS -
BE AR BT TR T e, A AT AR Solenopsis ivicra) » AntWeb S TEBIRTERRH - 18 - WiEshinm
Zkﬁﬁhﬁk‘%ﬁﬂ’j Gl e IRERTBERT A — BRI comare: B8 JH  HEISAER -

S5 PDILCEEEWEERERRER WHRMEE A ASIASES BR8N E - v

r
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Solenopsis invicta (&) AELL kIR
£ B i = 8 2ER B 5

RS

B - “E’/Kﬁ?ﬁéﬂ?ﬁ%‘ s —ERABENERE - PR IR SRR T B AR S heEE
EAERIATHE ©

HHEETERER  BANET S oviceBiE— ST HIRIEERREY - EELERT » CEEiEEmR e » 3E
ABHER A A FRRAERR T ?E'@?iuﬁﬂafé » HEAET B (FD  HEMREELS  MTEEERTRE) » S wica
g sk £ TS ﬁiﬁf%@inﬁ{&é#@%iﬁ%iﬁﬁﬁ o MIREEEIE » SE EIHERE R R admE
TR SR ) o TSMEHER 0 SE > BRILIA > IR SR EN RS E - PIIEE TR
& HRRMES - IRaEnEs TEL S 2B AREh—EETEENT  EHELESFEAERE BN
CERERER SRR -

§ e D EEHEEIMEE S BRI E AT HEREREETE RS NEALEY © KH FUEEERIE
FREHBAERREE (McGlymn 1999) « E¥EMASHEASERERFES . CHRITREGE (- FRES Lnepidona
Tuomile)). {HETR Monomoriun £808 » HEIMTECIZHEERIEES A (Hobvay er 2/ 2002) F2220 » BEEHEHAEK

R HER - TIERTENY RS NEILE AR - BRFRITED o (Holway er ol 2002) TE22H] »
5‘ vicra$f AR © REERERT RN  EIRTHTIE R B SEER ES0fEER ﬁﬂﬁz‘%’ﬁ?ﬁﬁﬁ“{é * (Thompson e7 al. 1995,
Thompson and Jones 1996, in Morrison er ai2004).

S vicra MR ETEREMS B G « (TNEEE) o MMBITA  ME RIS SRS o A SFATERIR I 2 FEER S
RERNIE T E T o RITAREEEERE (PIIEHE it AESERTRRNELE  EERER A -
RS R RS R PR HEE » FIBEREEANITIE R T L o« 8288 S invicra?BRERIEH » IRIEEHE100/822 &
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Solenopsis invicta (FE&8) AERT
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B DT SRS A

1.Brown, Charles L. (United States Department of Agriculture, APHIS, PPQ)
E-Mail:charles. L brown@usda gov
i : USDA, APHIS, PPQ, 4700 River Road Unit 134, Riverdale, MD 20737 USA
EiE 0 1301 7344838
fHE [ +1301 7348584
2 Callcott, Anme-Marie (United States Department of Agriculture, APHIS, PPQ)
E-Mail-anne-marie_a callcott'@ aphis usda gov
Hitiik - USDA, APHIS, PPQ, CPHST, IFA, 3505 25th Ave  Bldg. 16, Gulfport, MS 39501 USA
EEh 1 +1228 8223100
fEE : +1228 8223102
3 Davis, Peter (Western Australia Department of Agriculture)
E-Mail:pdavis @ agric. wa gov.au
il © Entomology, Department of Agriculture, 3 Baron-Hav Cowrt, South Perth, Western Australia, Australia, 6151
EiE - 61893683232
fHH 1 +61 894742405
4 Keller. Laurent (University of Lausanne)
E-Maillaurent keller@ie-zea unil ch
Hftdik | University of Lausanne, Institute of Ecology, Batiment de Biologie, 1015 Lansanne SWITZERLAND
TG 1 41216924173

e |
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from Allozyme and MtDNA Sequence Analyses

M. Belabut Daicus®, Hei Sen Yong®, Ratanasate Wanichanon®,
Md. Mukhlesur Rahman Khan®, Djoko T. Iskandar”,
Midori Nishioka' and Masayuki Sumida'*
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em— L |
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(Padang, Payakumbu, Pantl) R
Ll (Palembang, Lampung, Jamai, Banyumas)

Lav

i LV (Jiadong-Taiwan]
[T

Fefervarya iskandari
— ).01 SUbStitutions/site

Bootstrap support values are listed in order for the ML/MP/NJ/BI analyses.

ZOOLOGICAL SCIENCE 27: 222233 (2010} © 2010 Zoological Sccisty of Japan

Genetic Divergence and Evolutionary Relationship in Fejervarya
cancrivora from Indonesia and Other Asian Countries Inferred

Nia Kurni 12, Mc d izul Islam’, Tjong Hon Djong™?, Takeshi Igawa’,

5.l {Palabuhan raty A, Makassar, Bons, Sinjal, Siwa) Pelabuhan ratu/Sulawesitype

Fig. 6. Maximum-likelihood tree based on a 388-bp segment of the mitechondrial 165 rRNA
gene, including 17 haplotypes from F. cancrivora and cne haplotype from F. iskandarn {outgroup)
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A RS T AR (1478)

= gt P
& Mantella viridis A4
Mantellidae
& Mantella madagascariensis |5 i 4c #7140 £33+
Mantellidae

T
Dendrobatidae

Phyllobates lugubris

LERET
Dendrobatidae

Dendrobates tinctorius

PN
Dendrobatidae

Dendrobates auratus

At e fEa 1248 0 BhAIZ (1

e

g2t

FERT
Dendrobatidae

Dendrobates leucomelas

FEyT
Dendrobatidae

Dendrobates azu greus

Py
Dendrobatidae

Dendrobates ventrimaculatus |%; & St & 3+

LES T Dendrobates pumilio FE R A
Dendrobatidae
LS = Dendrobates reticulatus S TE S

Dendrobatidae
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A RS T AR (1478)

E gt vt e 5
LS o Epipedobates tricolor d g H 3 0 "
Dendrobatidae

LS Epipedobates trivittatus | = & & 3+
Dendrobatidae

i ¥4 42 Bufonidae |Bufo marinus Mk

ok e L Eleutherodactylus coqui | % & 8 #H+

Leptodactylidae

Bt kim iy ¢ TR (348)

2 £+ P E R 7
A yEf Xenopus laevis LR g
Pipidae
G b b L Lepidobatrachus laevis A =

Leptodactylidae

B £ Hylidae |Litoria caerulea E g Ak
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0100 00 oouououood
Coaet kA it BTG (134)
ik gt ¢ gL
b o Dyscophus guineti it
Microhylidae
oo oagqd Scaphiophryne gottlebei 2+ 2z
Microhylidae
§ Boophis marojezensis §iE de B HE
Mantellidae
5 g fL Mantella laevigata R
Mantellidae
LI Mantella aurantiaca £9 %k
Mantellidae
S a0 """ =3 _'_
b RAES AT D BBRTR (13f8)
ik gt ¢ 2 gL
b 9 Ceratophrys cranwelli I TS
Leptodactylidae
Jm b B Lepidobatrachus llanensis |5 ¥ skt
Leptodactylidae
P Bombina orientalis [ o3
Bombinatoridae
A 4L Phrynohyas resinifictrix 2 ix
Hylidae
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Coavh KA 24 ﬁ’*’f"v (1372)

e gt ~ g

i Ambystoma mexicanum > b BAY
Salamandridae

i Cynops orientalis LR £
Salamandridae

B L Ambystoma mavortium A BLR
Salamandridae

bR L Cynops pyrrhogaster |2 N 3
Salamandridae
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BaFsy

AR
Pet Trade

B dEER
Zoo Escape
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RO NT:
Exotic bird

EBANEEEE LRI s

Invasive bird
species in
Taiwan

Monitoring
and
Management

5T BRI R
Species characteristics Compared with others

species in
Taiwan

P AT RE R

Exotic bird species in Taiwan
Family Escape Ratio (%) Breeding Ratio (%)
Sturnidaeti § 19/23 (82)** 8/19 (42.1)
Psittacidaegg#g 11/112 (9.8) 2/11 (18.2)
Estrildidaets 1= & \ 10/29 (34.5) 6/10 (60)**
Timaliidae® /& 7 8/14 (57.1)** 3/8(37.5)
Cacatuidaely 5 a7 7111 (63.6)** 4/7(57.1)

| Ploceidaeg # < § | 717 (100)** | 2/7(286)
Fringillidae 7/12 (58.3) 1/7 (14.3)

| Pycnonotidaesg | 4/5 (80 | 1/4(25)
M uscicapadiaegg 4/9 (44.4) 1/4(25)
CorvidaeZ§#* 2/3(66.7) 2 /2 (100)
Overall 95/290 (32.8)  35/95 (36.8)
Including identified subspecies
Not including zoo escape species and domesticated species
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PR S h AR
Invasive stages and species characteristics

Eu HPNEEY) BE 30
Imported . Introduced . Established .

R
Reproduction

17 & #LSturnidae

23 species 19 species 8 species
Ew ‘ (ENE ) 1 3
Imported Introduced Reproduction
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% & £ Timaliidae

14 species 8 species
ko ' 3l A (i)

3 species

A

Reproduction

b 2 g g # Cacatuidae

11 species 7 species
#£ o ‘ 3| A (2 3%)
Imported Introduced

4species
¥R

Reproduction

152




i1 0ubbngoooooobuogoad

cETRER

Exotic bird species in Taiwan

Familyf+ Escape Ratio (%) Breeding Ratio (%)
Sturnidaetr § #* 19/23 (82)** 8/19 (42.1)
Psittacidacsg#gf* 11/112 (9.8) 2/11 (18.2)
Estrildidaet# 7= 4 #* ‘ 10/29 (34.5) 6/10 (60)**
Timaliidaed & * 8/14 (57.1)** 3/8(37.5)
Cacatuidaely ¥ fgag 4+ 7111 (63.6)** 47 (57.1)
| Ploceidaeg # < § | 717 (100 | 2/7(286)
Fringillidae® #* 7/12 (58.3) 1/7(14.3)
| Pycnonotidaesg | 4/5 (80 | 1/4(25)

M uscicapadiaeggf* 4/9 (44.4) 1/4(25)
CorvidaeZ§#* 21/3(66.7) 2 /2 (100)
Overall 95/290 (32.8)  35/95 (36.8)

Including identified subspecies
Not including zoo escape species and domesticated species

I

=

ERg
Monitoring and Management

BEX YT TEN ‘\

[semmms| |wownns

HHUHBELFEH

(A Priority
ik g8 8

B Priority
LR E Ry
2 species

- o

FRLB R P

15 species

Modified from Wittenberg & Cock 2005
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<&

o

hu

m5 1

Invasive bird species in Taiwan

EREILE B RS
Family (# %) [Scientific Name % % M anagement Other Invasion Areas
Priority
Sturnidae (17 5 #*) IAcridotheres burmannicusi % %4 17 & A 1 d 7
Sturnidae (17 5 #*) IAplonis panayensis¥&-i & B
Sturnidae (17 5 #*) [Sturnus malabaricus & 17 % B
Sturnidae (17 5 #*) IGracupica nigricollisg 4 17 5 B DX
Sturnidae (47 5 #*) Acridotherestristis 7~ # B 2IE L
Sturnidae (17 5 #*) Acridotheres fuscustk ~ # B I p oA
Sturnidae (17 5 #*) IAcridotheresjavanicusy k& ~ B Friesl ~ 5 kd I
ISturnidae (1 & %) Gracularedligiosat ¢ & C B
Estrildidae (## i~ % #)  |Lonchuramajas & < 5 B R~ p oA
Estrildidae (1% i~ % #)  |Lonchura malabarica®” & 43 < & B TRAFEL SFEH WG
Estrildidae (1# i~ % #)  |Lonchuraatricapilla2  * % B TRAFEL P A
di G g ; ek IR I = A
Estrildidae (1 i~ 4 #%)  |Padda oryzivora'i =+ % C A
Estrildidae (1% 1= % %)  [Estrilda astrildi s 7= & C T57 FRLELE
Estrildidae (1 = % %)  [Estrilda melpodate 4 5 = & C TREAEL wme PR
L. o s EHRAEE 5 (R R
Family (#* =) EHETBNEE S & M. Priority [Other invasion areas
[Timaliidae (& & ) IGarrulax chinensis 2 v&#% / B 4k
i malii ' . EEREESEE
Timaliidae (% /& ) Garrulax canorus + F% /& B Y
C R g
[Timaliidae (& & ) Garrulax sannio ¢ % vk C Y
ICacatuidae (4 5 #8#84*) [Cacatuaalba + v }h £ 858 C [
ICacatuidae (5 Ff B8 F)  |Cacatua moluccensis #£¢ k 5 454§ C [
ICacatuidae (4 5 #8#84") [Cacatua galerita % -} £ 483§ C EREY
Cacatuidae (4 #f #§#84") |Cacatuagoffini * %= < b 5f 88§ C Gricst ~ 4B
Ploceidae (% # = & F) Ploceus cucullatus 2. 8¢ 5 # & A FRMEE 2 E g
IColumbidae (*§#§4*) IGeopelia striata 2.5 *§ A EX:)
ICorvidae (%84%) Urocissa erythrorhyncha = % 4§ A GRS )
ICorvidae (§4*) ICyanopica cyana * & #§ B
ENF T NN
M uscicapidae (484) ICopsychus malabaricus ¥ “&£§#4§ A é: %‘%;*E’ A
| P
M uscicapidae (8§44) ICopsychus saularis 54§ C R ]
iduidae (‘i § ) Vidua macroura ¢+ & ‘i % A [
=& NE
[Emberizidae (554*) Paroaria coronata = 5% C é < ‘;fﬁin E R
CwH b
ingillidae (% #* i icUS £ 3T 4 ERd B g e
Fringillidae (% 44) |Serinus mozambicus & % ¢ & c PN
Psittacidae (8924 74) [Trichoglossus haematodustr 45/ ¢ 3 & & 8§ c o d - BT s
Psittacidae (%549 7*) Eosbornea /= ¢ = & 554§ c 2
IEERET R
Pycnonotidae (4§7+) [Pycnonotus jocosus’c 2 4§ c R & - FRPLE B
9 5 8
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ERlEpE
Monitoring and Management
‘%k%ﬁﬂA

A Priority
[ VLR A

9 species

C Priority

B Priority BTG
EREE R 15 species
12 species

L% | [rzsn]

Modified from Wittenberg & Cock 2005

EoE Lo 8

Thanksfor Listening

DETELS
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- /?% b%i R #_ 4 (Channastriata)
siperdmd HF2 I

Food Composition and Reproductive Biology of
Invasive Channa striata in Southern Taiwan

N

v 25 MEA

BRI R DB PR

Channidae (snakehead)
() A
E 26 species in Asia (23, genus Channa)
and Africa (3, genus Parachanna)
E Air-breathing species (¥ §1* 3 § )
E Aggressive predator (F & )
E Nest-guarding, red or orange colored
young (GE& ~ =24 d % 4)
B Invasive site: Indo-pacific, Hawaii, USA
(»BFRLATEEREE£F)
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i]% F @ 4 (Channa striata)

B Habitat: ricefield, irrigration canals, ditch

E Biology: air-breathing, aggressive predator
tolerate high water temperature,
reproductive in high water level

(P f ~p @ atd okl BokemEl )

»
! -
e ;
Image 10. Side view of Channa atriata (GUMF uncat.) . .\. ‘

Canine-like teeth of northern
snakehead. (USGS)

C. Sriata 4 #g # #x — V-shape isthmus

d
Image 11. a - Channa striata (MUMF-Per/0032,164.8 mm SL), opercula stretche:
gachua (MUMF-Per/0004, 112.8 mmS$L) to show U-shaped isthmus
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e = 2

EE V13 R AoRE S HERE SR

BBl
EERALEINEER

F-Eepl A2 Gonadosomatic Index
(GSI) = (£ RE/ MWL) *x 100

0 iRl 3 R d N i ikd
(mepl Mg Oz |

30
25
20

§15 2
10
5 g
G323

% 00 22ay 20 ) 26 S5 74 Sg % 7 V% Sg log i e 3y 25 %
FREN

P

it

&2 2w

L& S

#E

60

72

13

145

97.9-99.3: # & 145 & » zzepvt %) 1(60) : 1.2 (72)
97.9-99. 3 total catch 145, sex ratio: male (60)/female (72): 1: 1.2
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3 RAL6 33 B M2 5 A

Bl | B E Tin | R
e | EERE 22 535 33.9 0.87
(60) (cm)
BE (9) 155 2140 581 46.26
i | EERE 23.1 55.5 34.8 0.73
(72) (cm)
WE (9) 180 2895 658.8 53.25

Pl B2 TSR BEWE AR EREPEH A £

wEREEHRE
standard length vs. body weight
e sp e R HW — ik ORR) —hk ()
3500
P y=34.8649°'°797x
3000 R®=0.8225 /‘
2500
@ 2000 i’&'.'t}. . y=38‘52eoA0758x . /‘
-l R? = 0.9106 _/ )
g 1500 -
1000 LA
500 _ =
0 | | | |
0.0 10.0 20.0 30.0 40.0 50.0 60.0
& 48 % (cm)
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E EER A B S P T hE T

BE I BLE | RS E = 5
(% > #)
;A £ (cm) 1.8 6.5 417 0.068
(145)
£ (cm) 1.5 7.4 411 0.084
3 £ (cm) 3.4 16 7.3 0.148
(145)
% (cm) 0.6 39 1.71 0.043
g £ (cm) 35 125 7.06 0.238
(68)
% (cm) 0.3 45 1.74 0.137
‘P (20) 5386 37121 16973 1877

> ﬁ],@_ﬁ[ig F\ g#
stom

ach content)

f

Pl D A R R kS

A Y

______
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PR & R & 2 GSldp BT F )
standard body length vs. GSI for female

5.0

40 | I
'\‘E‘ 3.0 o - -
8 2.0 . ° *s

o: .{ . .
10 I .:..0 ‘.. -
0.0 : AR AR, SdThbit S
0.0 10.0 20.0 30.0 40.0 50.0 60.0
¥ 1 £ (cm)

et b S #AE © 23.5cm ; minimum standard body
length of sexually maturefemale: 23.5 cm

PR 2 2GSl E 4 pe il
monthly GSI of female

4.5
4.0

3.0 .
# o5 = :

1.5
1.0

-

*

*

-

-

| LR X 2

. - -
0.5 . -

»
-

A4

3
s ¢ 3 4 7 ¢

PUEPY

0.0

‘ 9101112 1 2

9101112 1 2 3

2008 2009

2010

EVERHE S5 ) (P2 F

Bi-reproductive season (summer and Nov.-Feb.) or yearly

) PFELL-2F
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?f R 4 % ity

Reproductive cycle

Hatched .
o asizoostmm  Fig. 1. tife cycle of
58 nours S snakensad (Channa

mtrimta Sfoch).

Egg production of snakehead (Channa striata Bloch)
spawned using water level manipulation
( water depth increasefrom 15 cm to 45 cm)

Eggs pet
Egg Female Male gram body

spawned  Dead eggs Eggs Hatched weight weight weight
(no.) (no) (no.) (%) ) ) (no.)

9,500 130 9,300 97.9 800 600 116
4,792 1,706 3,086 64.4 617 523 7.8

B ok BB Pt F 65-98 % (Yaakob and Ali 1992)
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PEML R A 2 ¢ R

estimation of annual reproductive individuals

E Female reproductive once per year
(% & gn- =)

® Egg with 65 % hatched rate
(65% @r i F )

Hatched individuals (i @ ¥ #)
B Mean 17,000 egg/female * 0.65 = 11,050 / female
E minimum — maximum : 3,500 — 24,050/ female

 RALd 5k

2PE(1-2% ) 2 2 8K FHOF AL 0 ERN

3-10 7 3 i

EFRFENI-61 2R RRAFHLTHRE » 5 &
-i‘jt‘]:}f:%—‘ﬂ"’ ) T 2 e e B R

BV RS NATE P BRSO

ERBERLE (7-109) ¢ S ERFL
-;.‘z»é'a.%# FHEAWE RIS AAA S 2L F%
70 M3 f‘rgl'*’?

EERB R U T RO S R

EARE FILRAKT AR 5 150
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R A LM R F . b
¢ *E4g7§(Copsychus malabaricus)# % 3 &

IHRFLFEETE H4W
BIAPFIRT oHEETR FE T
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PR FE

" Guidelines for the Prevention of Biodiversity Loss

caused by Alien Invasive Species (IUCN 2000)

v g %'Cc.)psychus malabaricus

168



i1 0ubbngoooooobuogoad

169



i1 0ubbngoooooobuogoad

ERal

BOsRT T
sl | ERLEO
[ Hases
sh | Eree
L]
B
-
N

170



i1 0ubbngoooooobuogoad

2004~2005 (4) 2006 (15) 2007 (30)

» R4~ E)

.

* >
£ 00 g
HiclEtfa
207B% € 19 2008 (37) T HED R H
CELE T Tl R F (%)
, BA L b gl 29.45
|2 Y
Rg EreH 23.74
EE Bite p 12.88
»E}E'g ke p 1.01
FJ'E’} LR p 0.84
fﬁﬁ' i rep 0.59
: TEIN _
; ae o
A i g 0.19
< A 0.37
! EL_ Lk P 4.09
‘B 1 P 1.69
1;(.‘ L gp 0.19
RS A W 1F 13.93
+ 10.10
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KRR E
2009
a bk~ &5 A0 *L4§98(Copsychus malabaricus)¥t » % 24 4+ % ki
FoWAHypiFEy fgaEsr LM 38 o
al PR RAAP— EEFRE TR OF o p RIET ET] 67 o
= The Distribution and Abundance of the Alien Invasive White-rumped
Shama (Copsychus malabaricus) in Taiwan. Taiwania.
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W2009# 4 & FoR s oo e s
W3 surveys, 217 sites = s o0 o
Esingle season model i:‘*; :o% ' E J

msite-covariate = habitat type 1 o c E c

004
msample-covariate = weather Program PRESENCE 2.4

Start a new analysis by clicking File/New Project
Open an old analysis by clicking File/Open Project

model hypothesis
psi()p() RE& YR I RS R
psi(-p(t) FRhER F F o F AN A ERIF R
psi()p(weather) RS L LR -2 —
psi(land)p() ICRSE T STRILITET T T VR LY
psi(land)p(weather) 165 k5 % 2 » 7 Proteus S%USGS

psi(land)p(t) e b FR el gARE

P reaiiny o s Sk ek i e

Fe Yew Bm Took Hep

&| o &) «lA]

IMadel |AIC |demc |A11:wgt |M0del Uke'no.P‘ar. |—2'Logljke
T ToE e prasg ToaouT TOoT 2 ToZ i |

psil.).p(.weather) 198.43 1.60 01753 04433 3 192.4933

psi() p() 19873 184 01555 03985 4 190.7304

psifland),p(.) 198.79 1.80 01508 03867 3 192.7845

Lpoiiendipinontnon 00 om0 T O 40270

psiftand),p(f) 20062 278 00504 01548 5 190 62

D> 164 ik § % (¢)=0.1015+0.0276 » i i#] % (p)=0.4595+0.1012

>0+ 97 10% ik gkt L i &

OF 5 %Eg Rl tiE
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I AR b % BB R E s )

EData form 2007-2009

EMulti-season model
=3 surveys/season
m54 sites

msSite-covariate = re

mia ARG B2

Pooo7=0.4222+0.8083

¢ 2007:05925i07344 ¢ 2008=06144i06793
P20es=0.4722+0.9913

8| & Al

Masdal Imr : Ilnlrun Iu.—m.sn iy.a|1;n Bar |=2| aglike
psi(region),gammal).eps(region).plyear) 309.75 0.00 0.7697 1.0000 B8 293.75

e a. 1 L3 o {\ r{‘ } '}m_ﬁ‘l 'J_‘IQ n_-u:n: r\_g:wm e ] g_a:
psi(ragion).gammal). aps(ragion).p() 3457 482 0.0691 00898 & 30257
psi,gammal),eps().plregion) 32324 12.49 0.0009 0.0012 4 31524
psi.gamma(),eps().plregion+year) 32369 13.94 0.0007 0.0009 7 309,69
psi(region),gamma(),eps(region) p(regiontyear) 325.06 1531 0.0004 0.0005 8 300,06
psi{region).gamma(),eps(),p(f) 32518 15.44 0.0003 0.0004 13 23518
psi(.), gammal.), epsi.), pl.) 2753 17.78 0.0001 0.0001 4 31953
psil ). gammalyear).eps().p() 32875 19.00 0.0001 0.0001 5 31875
psi.gamma(region).sps().p() 32353 1978 0.0000 0.0001 5 31953
psif ) gammal).eps() plyear) 331.51 21.76 0.0000 0.0000 B 31851
psilregion),gammalregion),epsiregion) p() 352 21.77 0.0000 0.0000 7 752
psi(ragion). gamma(ragion) aps().p() 33159 2184 0.0000 0.0000 [ 21959
psi(region) gammalragion) eps{ragion) p(ysar) 33510 2535 0.0000 0.0000 g 317.10

b 2009=0.6944+0.3261
P100s=0.2494+0.8099
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Two species interaction model

B species interaction factor (SIF)

B SIF for occupancy: ¢ = "B/ pAb a8
s ¢ = 1: distributed independently
« @ > 1: tended to co-occur
« (¢ < 1: possible avoidance or competitive exclusion

B SIF for detection probability: § = rAB/rAbra8

Wab: 1_¢Ab_¢aB+¢AB

- “\P

EZiE Ei ik NG EEF
2007 & & & v v v \ X
2008 stk y X v X X
2008 & & g g V v AV
2008 B & \ \ i X y
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912 PEIE A TR T
I

W A% Bioa P Ao B %

2007 % % =& | ]
Meodel |AIC |deiIaAIC |AIngt |M0de| Lil'ino.Par. |»2°‘L0g1.ik
& (S).p(S).AS) 92087 000 04408 10000 6 90897
& (S)p(S)HS), & () 92231 184 02256 05117 7 908.31
@ 1(S), ¢ ().p(S).S) 92232 135 02244 05092 7 908 32
G(S). o ().p(S)AS).E() 92376 279 01092 02478 8 90776
b 2 A LFIPE Y 5 d 2
b S &)
7‘~;<T~E[Ef‘ﬁ)%ﬁ7mg?\3 j-«%\i
B 4% B AT e =1
X =
2007 d ¥ ¢ 2008 3k % 4 2008 & d 2008 B
psiA 0.681526 0.082005 0.698276 0.103078 0.473659 0.12212 0.655998 0.253391
psiB 0.897592 0.053299 0.776197 0.090289 0.764813 0.047506 0.696209 0.086513
(pl phi 1.016021 0.03251 0.951808 0.069946 0.988585 0.072089 0.955398 0.143385
pA 0.446556 0.114241 0.280491 0.097552 0.143056 0.091557 0.124667 0.085108
pB 0.255145 0.10528 0.289216 0.085455 0.50698 0.070361 0.321823 0.16097
A 0.281114 0.039092 0.328357 0.086743 0.206984 0.059145 0.140965 0.064401
rB 0.556042 0.033916 0.412026 0.086518 0.47028 0.081335 0.530533 0.075301
6| delta 0.975806 0.050723 1.05938 0.143132 0.846415 0.186442 0988882 0.076789
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