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Alien pet insects: invasion, risk assessment,
management and removal
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Abstract

Pet insects market in Taiwan is expanding now, more alien pet insects have
been imported to Taiwan in legal and illegal ways. From 2000 to now, the rapid
development of alien pet insects is even more alarming. In 2005, there are only 5
insect stores in Taiwan, up to now it increases to 86. Since 2011, this research to
collect and collate the alien pet insect information in Taiwan that includes importing,
keeping conditions and the impact of Taiwan. In this paper, based on quarantine pest
risk analysis to assess the potential risks of alien insects, and that it will serve as a
viable basis for effective management approach. The results indicates more than 33
species are rank to high risk species. The project also conducted field surveys to
understand the invasion of alien pet insects. Next year, an alien beetle Thaumastopeus
shangaicus will be the major species; this research will study its distribution, life
history, habits and the impact to ecology of Taiwan. This study may enhance the
importance of alien pet insects, and prevent its impact in ecological and economic.
Understanding of the alien species has been based on ecological and morphol ogical
characteristics, a'so helps to manage removal. In addition, this research also reminds

students and the general public should have the right attitude to keep alien pet insects.
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Table2 List of pet insectsin Taiwan

genus gz A b

Aegus
Aegus amplus 3
Aegus currani B
Aegus grandis B
Aegus insipidus R
Aegus lavicollis %
Aegus parallelus £ R
Aegus mindanaoensis EEH
Aegus philippinensis EEH
Aegus platyodon e

% EA4B
Allotopus mollenkampi Er R
babai
Allotopus moellenkampi B ka1
moel | enkampi
Allotopus rozenber gi £ R

Chiasognathus
Chiasognathus granti FA

fn b AR
Cyclommatus alagari Bk dy
Cyclommatus asahinai i
Cyclommatus elaphus Er R
Cyclommatus elephus S
Cyclommatus eximius AT I
Cyclommatus lunifer Er R
Cyclommatus imper ator B R

I mperator

Cyclommatus kaupi

Cyclommatus margaritae

Cyclommatus metalifer




Cyclommatus mniszechi

Cyclommatus pahangensis

Chiangmaiensis

Cyclommatus pulchellus

Cyclommatus speciosus

Cyclommatus tarandus

Cyclommatus vanrooni

Cyclommatus weinreichi

Dorcus alcides

Dorcus antaeus @
Dorcus antaeus F R
Dorcus arfakianus FTAPN &
Dorcus bucephalus e
Dorcus carinulatus o
Dorcus curvidens p A
binodulo

Dorcus curvidens ¥
formosanus

Dorcus curvidens Hopei Y
Dorcus curvidens curvidens | 3 &
Dorcus el egantults £ L
Dorcus eurycephalus N
Dorcus gracilicornis o
Dorcus grandis grandis p
Dorcus hyperion ;3
Dorcus japonicas P
Dorcus kyanrauensis %
Dorcus meeki Er R
Dorcus metacostatus p A




Dorcus miwai o
dorcus mochi zukii . o
Dorcus nepalensis Er R
Dorcus rama R
Dorcus rectus p A
Dorcusreichei clypeatus % 3
Dorcus ritsemae arryi £ R
Dorcus saiga £ R
Dor cus taiwanicus . o
Dorcus taurus taurus Er R
Dorcus titanus oy
Dorcus titanus daitonesis p A
Dorcus titanus mindanao EEH
Dorcus titanus palawanicus | 2 %
Dorcustitanus titanus £ R
Sumatra
Dorcustitanus titanus £ R
Dorcustityus B R
Dorcus yamadai % o

e Y
Figulus binodulus %
Figulus punctatus % o

R
Hexarthrius aduncus Er R
Hexarthrius bowringi B R
Hexarthrius buqueti B R
Hexarthrius davisoni B R
Hexarthrius forsteri ‘@ W
Kiyotamii
Hexarthrius howdeni EEH
Hexarthrius mandibularis £ L

mandibularis




Hexarthrius mandibularis

sumatranus

Hexarthrius melchioritis ‘@
Hexarthrius mniszechi =
Hexarthrius nigritus ?r £
Hexarthrius parryi & R
paradoxus

Hexarthrius parryi & R
Parryi

Hexarthrius parryi EF R
Deyrolle

Hexarthrius parryi B R
Elongates

Hexarthrius rhinoceros B R

Hexarthrius vitalis

Homoderus
Homoder us gladiator 2E
Homoderus mellyi 2t
ey
Lamprima adolphinae Er R
Lamprima aurata s o)
Lamprima micardi ;5 5!
Lamprima tasmaniae o
i LR
Lucanus cervus ER=)
Lucanus formosanus oo
Lucanus hayashii @
Lucanus hermani d R
Lucanus kanoi piceus o
Lucanus kraatz R &
Lucnus lunifer Rip

Lucanus maculifemoratus

P A




Lucanus mearesii S
Lucanus miwai . o
Lucanus ogakii % o
Lucanus swinhoei o
Lucanus taiwanus o
2 WM
Mesotopus regius o
Mesotopus tarandus 2E
P2
Neolucanus doro o
Neol ucanus eugeniae v
Neol ucanus perarmatus ¢ R
Neol ncanus swinhoei o
Neolucanus vendli il o
H B
Nigidius acutangulus % 3
Nigidius baeri i1
2
Odontolabis alces EEH
Odontolabis bellicose e
Odontolabis brookeana £ L
Odontolabis burmristeri B R
Odontolabis castelnaudi £ L
Odontolabis cuvera cuvera | & &
Odontolabis cuvera ¢ R
fallaciosa
Odontolabis dalmanni £ L
dalmanni
Odontolabis dalmanni EER
intermedia
Odontolabis femoralis B ke Iy
Odontolabisimperialis e
Odontolablisintermedia e




Odontolabis lacordairei

Odontolabis ludikingi B R
Odontolabis siva %
Odontolabis spectabilis B R
Odontolabis stevensi Er R
Odontolabis striata B R
cephalotes

Phalacrognathus
Phalacrognathus muelleri LR

4
Prismognathus piluensis ¥
Prismognathus davidis 4
cheni

E B
Prosopocoilus austerus % 3
Prosopocoil us astacoides o
Prosopocoilus biplagiatus j ik
Prosopocoilus bison B R
Prosopocoilus budda Er R
patricius
Prosopocoilus confucius ¢ R
Prosopocoilus dissimilis p A
dissimilis
Prosopocoilus dissimilis p A
elegans
Prosopocoilus dissimilis 2
makinoi
Prosopocoilus dosalis EEH

Prosopocoilus giraffa




Prosopocoilus fabricei

Prosopocoilus forceps
foreps

Prosopocoilus formosanus o
Prosopocoilus fruhstorferi £ R
Prosopocoilus gracilis AX 3
Prosopocoilus hasterti F AL
Prosopocoilus lateralis e
Prosopocoilus mirabiris 2
Prosopocoilus mohnikel £ R
Prosopocoilus motschulskyii | ~ &
Prosopocoilus natalensis oy R
Prosopocoilus romeoi B
Prosopocoilus savagei e
Prosopocoilus suturalis ? Y
Prosopocoilus umhangi e
Prosopocoilus wallcei Er R
Prosopocoilus zebra B R

A
Pseudor haetus concol or %
Pseudor haetus oberthueri A% 3
Pseudor haetus sinicus -y
sinicus

A& £ %

Rhaetul us crenatus crenatus




Rhaetulus crenatus kawanoi | 4% =
Rhaetulus crenatus L=
rubrifemoratus
Rhaetulus crenatus ? £
Speciosus
Rhaetulus didieri B ka &
Rhaetulus recticornis 2
Rhyssonotus
Rhyssonotus nebul osus PP
AN
Allomyrina
Allomyrina dichotoma %
Allomyrina pfeifferi Bk dy
celebensis
Ceratoryctoderus
Ceratoryctoderus candezei | g4 2 d
Chalcosoma
Chalcosoma atlas Er R
Chalcosoma caucasus Er R
Chalcosoma mollenkaupi B R
Dipelicus
Dipelicus cantori B R
Dynastes
Dynastes granti EN
Dynastes hyllus L
Dynastes Herculesbleuzeni | ® = % ' & H

Dynastes hercules hercules

I3 ENER

Dynastes hercules PaENER
morishimai

Dynastes hercules PaENER
occidentalis

Dynastes herculesreidi

D3 2R




Dynastes Satanas wAl L
Dynastes tityus ENN
Eupatorus
Eupatorus birmanicus @
Eupatorus gracilicornis :? &
Eupator us hardwickei @
Eupatorus siamensis 3 F
Golofa
Golofa eacus 2 %
Golofa pizzaro % F
Golofa claviger 2 #
Golofa porter 2 #
Golofa eacus %
Megasoma
Megasoma actaeon actaeon | = %
Megasoma actaeon janus EN N
Megasoma elephas elephas | 227
Megasoma joergenseni R REES
joergenseni
Megasoma mars A S
Megasoma occidentalis Lo B
Megasoma pachecoi LA
Megasoma thersites L
Strategus
Strategus aloeus julianus 2 %
Strategus aloeus ERR LR A
surinamensi
Trichogomphus
Trichogomphus hunicollis Bk dy
Trichogomphus simson £ R




Xylotrupes

kK -

Xylotrupes florensis Bk L

Xylotrupes gideon Er R

Xylotrupes pubescens EER
His £6F15
Dicaulocephalus

Dicaul ocephalus feae 2R
Fruhstorferia

Fruhstorferia dohertyi 3

Fruhstorferia nigromuelleri | % &k & &
Manticora

Manticora latipennis oy Ry
Mecynorhina

Mecynor hina kraatzi 2 F

Mecynor hina savagei 2B

Mecynorhina torquata 23R
Peperonota

Peperonota harringtoni :? &
Propomacrus

Propomacrus bimucronatus | * 2 #
Protaetia

Protaetia aeruginosa "o
HefgRpr A
kP
Blaptica

Blaptica dubia ? F M

Madagascan




Madagascan Giant Hissing
Roaches

2oy

Hg AP
Extatosoma
Extatosoma tiaratum Lo
Heteropteryx
Heteropteryx dilatata B ka dy
Peruphasma schultei
Peruphasma schultel i &
Pharnacia chiniensis
Pharnacia chiniensis B R
Phyllium
Phyllium celebicum E}
Phyllium pul chrifolium £ R
Phyllium siccifolium I
Phyllium hausleithneri I
Phyllium giganteum I
Phyllium bioculatum Bk dy
Eurycnema versirubra Bk dr
Ji 83
B Tl Hymenopus coronatus 5 ke I
Bt 1o i Idolomantis Diabolica oy R
B g Creoboter pictipennis R
B R F IR Ephestiasula pictipes R
E & FHipin Hestiasula brunneriana B R
B R LB BTN Crebroter elongata B R
3 BB PR sl Creobroter gemmatus 3 H
1 f- g Pseudocreobotra wahlbergii | & #-
7 % 1 LpER Decimiana bolivari 3 %
@ 2hg 2y (E B LE) Shbylla pretiosa 3 2t
B b Brae o B Polyspilota aeruginosa 5 i e B4
e Hymenoptera
ik I
EARE PRt Anochetusris Y
F R VPR~ Diacamma rugosun ¢ R




B W %k Gnamptogenys bicolor Y
L bR Cryptopone gigas ¢ R
BB 4% Har pegnathos venator ¢ R
PO fE % Leptogenys chinensis ¢ R
i AR Leptogenys diminuta ¢ R
TG IR o F ] Odontomachus circulus YR
B Rk Odontoponera transversa ¢ R
AR R Odontomachus honghe ¢ R
AR R Proceratium zhaoi Y
¥ KB fFLE Pachycondyla |uteipes Y
Z g B El Pachycondyla annamita PR
7| X Pachycondyla |eeuwen ¢ R
TR B IR AR Pachycondyla astuta ¢ R
o RR bk Pachycondyla rufipes ¢ R
(RSP RE R
- 2w bk Cerapachys longitarsus L
i APt Cerapachys fossulatus ¢ F
2 e & bR Cerapachys risii ¢ R
T de & ik Cerapachys sulcinodis ¢ R
fmE bk
LTS AT Leptogenys zhuangzii ¢ R
2 'mE bk Tetraponera nigr PR
= 2 mE bk Tertaponera rufonigra PR
< B
X Ep iR Pheidole nodus Y

+ R Rk Pheidole capellinii Y
1]~ B iR Pheidole spathifera "R
=L Ep iR Pheidole yeensis ¢ R
B 4 47 X FR R Pheidole wroughtoni PR
g N K EpR Pheidole smythiesit R
Lo R F S Ceratopheidole sinica ¢ R
IWHEF K Pheidologeton affinis v R
2R E R Pheidol ogeton diversus ¢ R
5 TR
E=3- N )] Polyrhachis dives Y
X%k Polyrhachisillaudata Y




£ % 1]k Polyrhachis lamellidens YR
=& 5k Polyrhachisillaudata Y
R U * ] Polyrhachis halidayi ¢ R
AV EE] Polyrhachis ratellata Y
2 I A U] Polyrhachis thompsoni ¢ R
Ty

(TR SR B F Aphaenogaster exasperata | *
B HF R Aphaenogaster beccarii ¢ R
vOp AR MRk Aphaenogaster japonica ¢ R
BN Lk Aphaenogaster feae PR
&5 47 bk Aphaenogaster schurri PR
Y

d F ik Myrmicaria brunnea Y
SR

T IR Oecophylla smaragdina ¢ R
£ %k Myrmoteras yrmoteras L
CERE Myrmoteras binghamii ¢ R
4 i bk Tetramorium caespitum ¢ R
BT B4 AE 4R Tetramorium bicarinatum | ¥ B
7 E R

¢ ENg e ik Meranopl us bicolor PR
5 FIRG

A E oLk Camponotus ligniperda W H
(GREFEN NN 3 Camponotus Argentina G REES
pAs Ak Camponotus japonicusMary | * &
A EE 5 Ak Camponotus singularis -y
RS Ak Camponotus pseudoirritans | » &
IR ¥ Camponotus parius ¢ R
T fed bk Camponotus mitis ¢ H
RgLe 5 oAbk Camponotus nicobaresis ¢ R
BR# 5k Camponotus herculeanus v R
T A ik Camponotus al bosparsus Y
EENE Y Camponotus huai Y
Tk ik

&L Tk Messor aciculatus ¢ B




T 4 T ik Messor barbarus )

7 R T ok Messor structor )

L2 p Hemiptera

pasw iF Lethocerus deyrolli P&

A= BRI LS

gt & - A b A& R
Xylotrupesgideon 4 % f4 2 H L4 e i 2R LR ARG
gideon VR RL L E T
Xylotrupes gideon T A

mni szechi FrLARPN T
Xylotrupes gideon AV A g A2
socrates -

Xylotrupes gideon
sumatrensis
Xylotrupes gideon
beckeri
Xylotrupes gideon
borneensis
Xylotrupes gideon
tonkinensis
Xylotrupes gideon
lorquini
Xylotrupes gideon
baumeisteri
Xylotrupes gideon
lamachus
Xylotrupes gideon
australicus
Xylotrupes gideon
ulysses
Xylotrupes gideon
szekessyi
Xylotrupes gideon
asperulus




Scapanes australis & i % B ke 4 w3 E T A
Strategus aloeus Z ¥k 2 AT Lo B mF 2 H e
alouse S i it T A
Strategus aloeus

julianus

Srategus simson

Strategus jugurtha

Oryctes boas Bk &b et K w3 EEHTH
Oryctesgun

Oryctes monoceros

Oryctes rhinoceros

Diloboderus [ REES ) R REEN AN O
abderus REHFTHTH
Chalcosomaatlas = *&+ %8 Laf 2R TR xS
Chalcosoma Rz F o] 2 A
Caucasus EHf 2 HF R
Chalcosoma T i R T2
mollenkapi e
Aegusacuminatus  ** & B384 4K L= Y F 4%
Aegus amplus el WME AP
Aegus r oo
mindanaoensis

Aegus

philippinensis

Aegus platyodon

Aegus currani

Aegus parallelus
Aegus insipidus

Lamprima S R =

adolphinae

Lamprimaaurata /2 £ 4§ b FHREFTA
Lamprimainsularis H # £4f

Lamprima micardi

Lamprima varians

Dorcuscurvidens  # B = 4f R ERAE E AL

hopei
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Dorcus curvidens
binodulus

P& <R

Lfa o Heplt i
LR
s AR AC

Dorcus titanus

Phyllium
siccifolium

Extatosoma
tiaratum

Pharnacia
chiniensis

PR RS

i,
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Peruphasma
schultel
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