Risk analysis of the
Vinous-throated Parrotbill
in The Netherlands

R. Lensink
T.M. van der Have

A‘ Bureau Waardenburg bv
w Consultants for environment & ecology







Risk analysis of the Vinous-throated Parrotbill in The Netherlands

R. Lensink
T.M. van der Have

A@ Bureau Waardenburg bv
Adviseurs voor ecologie & milieu
Postbus 365 4100 AJ Culemborg

Telefoon 0345 51 27 10, Fax 0345 51 98 49
info@buwa.nl www.buwa.nl

Commissioned by: Netherlands Food and Consumer Product Safety Authority Office for Risk
Assessment and Research

30 September 2013

Report nr 13-029



Status: final report

Report nr.: 13-029
Date of publication: 30 September 2013
Title: Risk analysis of the Vinous-throated Parrotbill in The Netherlands
Foto omslag: Landscapes (R. Lensink), Vinous-throated Parrotbill (R. Schols)
Authors: drs. ing. R. Lensink
dr. T.M. van der Have
Number of pages incl. appendices: 042
Project nr: 13-376
Project manager: drs. ing. R. Lensink
Name & address client: Ministry of Economic Affairs, Netherlands Food and Consumer

Product Safety Authority (NVWA), Office for Risk Assessment and
Research (BuRO),
Postbus 43006, 3540 AA Utrecht

Reference client: 29 October 2009, TRCPD 2009 3082

Signed for publication: Bureau Waardenburg bv
drs. T.J. Boudewijn
Teamleider vogelecologie

Initials:

/

-

Bureau Waardenburg bv is not liable for any resulting damage, nor for damage which results from applying results of work
or other data obtained from Bureau Waardenburg bv; client indemnifies Bureau Waardenburg bv against third-party
liability in relation to these applications.

© Bureau Waardenburg bv / Ministry of Economic Affairs, Netherlands Food and Consumer Product Safety Authority
(NVWA).

This report is produced at the request of the client mentioned above and is his property. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system, transmitted and/or publicized in any form or by any means,
electronic, electrical, chemical, mechanical, optical, photocopying, recording or otherwise, without prior written permission
of the client mentioned above and Bureau Waardenburg bv, nor may it without such a permission be used for any other
purpose than for which it has been produced.

The Quality Management System of Bureau Waardenburg bv has been certified by CERTIKED according to ISO 9001:2000.

Bureau Waardenburg bv

Adviseurs voor ecologie & milieu

Postbus 365 4100 AJ Culemborg
Telefoon 0345 51 27 10, Fax 0345 51 98 49
info@buwa.nl www.buwa.nl



Preface

Around 1997 a species of Parrotbill Paradoxornis sp. seems to have bred in the south of
the Netherlands. In recent years it became clear that after 15 years of nearly complete
silence, these birds had continued to breed, had increased in number and had expanded
their range. Furthermore, all available evidence pointed to one specific species: the
Vinous-throated Parrotbill Paradoxornis webbianus. In its native distribution range this
species inhabits a variety of habitats and is also elsewhere in the world known as a cage
bird. In order to understand the success of this species and any possible ecological,
economical and social impacts it causes, Office of risk-assessment and research (BuRO)
has commissioned Bureau Waardenburg to carry out a risk analysis.

This risk analysis was carried out by:

drs. ing. R. Lensink project management and report;
dr. T.M. van der Have report
drs. T.J. Boudewijn internal check.

drs. A.A.J. Smolders, BURO (NVWA), supervised this study. The authors thank all who
contributed.

We want to thank the following foreign expert for providing information on the status of
the Parrotbills in their country: Federice Luoni (Italy).
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Summary

Parrotbills (Conostoma (1 species) and Paradoxornis (19 species)) are native to East Asia.
Most of these species do have specific habitat requirements and live in small tranges. The
Vinous-throated Parrotbill Paradoxornis webbianus is the one with the largest, natural
geographical range stretching from Manchuria in the north to Vietnam in the south and
inhabiting a variety of habitats (Del Hoyo et al. 2007).

Around 1997 a species of Parrotbill Paradoxornis sp. was suspected to have bred in the
south of the Netherland (Hustings et al. 2006). In recent years it became clear that after
15 years of absence of observations, these birds had continued to breed, had increased
in number and had expanded their range. Furthermore, all available evidence pointed to
one specific species: the Vinous-throated Parrotbill Paradoxornis webbianus (Lensink et
al. 2013b).

In early 1995 in northern Italy more than 150 Parrotbills were released into the wild
(Boto et al. 2009)) which subsequently settled in a marsh nearby. This introduction led
to the establishment of a free-living population, which increased up to 5.000 individuals
in the period 1995-2008 and expanded their distribution (Luoni 2008, Boto et al. 2009).
Most birds showed characters of Paradoxornis webbianus and some of Paradoxornis
alphonsianus (Luoni 2008). Now they are considered to be one species P. webbianus on
the basis of an extensive DNA-analysis (Crottini et al. 2010).

Vinous-throated Parrotbills in Italy and The Netherlands inhabit wetlands and their
habitat choice (extensive reed beds) partly overlaps with that of the Bearded Tit Panurus
biarmicus and other bird species of high conservation value.

These three aspects do raise questions on the ecological, economic and social impact of
this invasive species. This technical-scientific report contains the results of an analysis on
the impact of the Vinous-throated Parrotbill on biodiversity and economy and possible
management scenarios.

The species has a broad habitat preference and is a food generalist feeding on seeds
year-round and during the summer period also on insects. Climatch, a web application
for estimating climatic tolerance from the geographical distribution of a species, shows a
nearly perfect fit between the climates in the range of origin and the introduction sites in
Europe.

According to the Australian Bomford risk analysis method the Vinous-throated Parrotbill
has no risk for public health, has an extreme risk to become established after
introduction in a new area and has no risk of becoming a pest. The combination of these
three outcomes ranks the Vinous-throated Parrotbill in the category of serious risk.



According to the Belgian ISEIA method, the species has a high dispersal and colonization
potential, but the impact on native species and ecosystems is low to moderate (as far as
we know at the moment), placing the species on the ISEIA watch list.

Eradication in the wild seems to be feasible since the numbers in the Netherlands are still
low, occur in a restricted area and the species is quite easy to catch alive. Preventing new
introductions is considered useful to prevent further spreading and population increase,
in particular if it would be decided to eradicate the species from the wild.



Nederlandse samenvatting

De familie van de diksnavelmezen (Conostoma (1 soort) en Paradoxornis (19 soorten))
komt van nature voor in Oost-Azié. De meeste van deze soorten hebben een nauwe
habitatkeus en kennen een relatief klein verspreidingsgebied. De bruinkopdiksnavelmees
Paradoxornis webbianus heeft een zeer groot verspreidingsgebied dat reikt van
Mantsjoerije in het noorden tot in het noorden van Vietnam in het zuiden. Deze soort
komt in een sterk uiteenlopende range van habitats voor (Del Hoyo et al. 2007).

In 1997-1999 is een diksnavelmees Paradoxornis spec. in de nabijheid van Weert
vastgesteld (Hustings et al. 2007). In de jaren daarna ontbreken waarnemingen van deze
soort. De afgelopen twee jaar is duidelijk geworden dat deze soort vermoedelijk sinds de
eerste waarnemingen jaarlijks in dit gebied heeft gebroed. Daarnaast is het aantal
vermoedelijk toegenomen en is de verspreiding ruimer geworden. Alle gegevens
tezamen duiden op het voorkomen van de bruinkopdiksnavelmees Paradoxornis
webbianus (Lensink et al. 2013b). Onder vogelhouders en handelaren is de soort ook
bekend als kaneelmees.

In het begin van 1995 zijn in Noord-Italié (Lake Varese) door een handelaar meer dan
150 diksnavelmezen vrijgelaten (Boto et al. 2009). Deze vogels hebben zich in een
nabijgelegen moeras gevestigd. Dit was het begin van een succesvolle vestiging die in de
periode 1995-2008 is uitgegroeid tot meer dan 5.000 vogels waarbij het
verspreidingsgebied ook is uitgebreid (Luoni 2008, Boto et al. 2009). De meeste vogels
hebben kenmerken van Paradoxornis webbianus en enkele van Paradoxornis
alphonsianus (Luoni 2008). Een recente DNA studie heeft laten zien dat Paradoxornis
webbianus en Paradoxornis alphonsianus deel uitmaken van een en dezelfde soort P.
webbianus (Crottini et al. 2011).

In Nederland en Italié komen diksnavelmezen in moerasachtige gebieden voor. Hier
bewonen en gebruiken ze onder meer rietvelden (voedsel). Daarmee kennen zij een
overlap in habitatkeuze met kwetsbare soorten moerasvogels zoals het baardmannetje.

Op grond van het bovenstaande rijst de vraag welke ecologische en sociaal-economische
effecten van vestiging en uitbreiding van bruinkopdiksnavelmezen zijn te verwachten. In
deze risicoanalyse worden deze effecten in beeld gebracht (voor zover dat met de
huidige kennis kan) en wordt ingegaan op nut en noodzaak van maatregelen in relatie
tot risico’s.

De bruinkopdiksnavelmees heeft een brede habitatkeus en is een generalist in
voedselkeus (zaden en in de zomer ook insecten). Climatch, een web appllicatie om de
klimaattolerantie te bepalen op basis van het verspreidingsgebied van een soort, laat zien
dat er een grote overeenkomst is tussen het klimaat in het natuurlijke
verspreidingsgebied en grote delen van West-Europa.
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Voor de soort zijn twee risicoprofielen opgesteld. Op basis van de Australische Bomford-
methodiek vormt de soort geen gevaar voor de volksgezondheid, kent de soort een
grote kans op toename en uitbreiding als zij zich eenmaal heeft gevestigd en kent ze een
kleine kans om tot een plaagsoort uit te groeien die veel schade veroorzaakt. De
resulterende score voor de mate van bedreiging van de soort wordt omschreven als
“serieus risico”. Volgens de ISEIA-methodiek heeft de soort een groot vermogen tot
toename en uitbreiding. De gevolgen voor inheemse systemen en soorten laten zich
moeilijk schatten maar lijken op het eerste gezicht beperkt. De soort komt daarmee op
de zogenaamde ‘watch-list' van het protocol.

Het is mogelijk om de bruinkopdiksnavelmees populatie te elimineren in het wild. Het
huidige aantal is beperkt, de soort komt voor in een klein gebied en laat zich makkelijk
vangen.

Figure 0.1 Vinous-throated Parrotbill, 1 June 2012, De Krang (L) (Ran Schols).



1.1

Introduction

Around 1997 a species of Parrotbill Paradoxornis sp. was found breeding in the south of
the Netherlands (Hustings et al. 2007). After 15 years of nearly complete absence of
observations, perhaps due to its secretive behaviour, it became clear that these birds had
continued to breed in the same area in recent years, had increased in number and
expanded their range. Furthermore, all available evidence suggested one specific species:
the Vinous-throated Parrotbill Paradoxornis webbianus (figure 0.1, Lensink et al.
2013b). This species is native to East Asia and in the wild inhabits a variety of habitats
(Del Hoyo et al. 2007) and it is (well-)known as a cage bird. Since this species in the
Netherlands increases and expands, it might qualify for being an invasive alien species
(Lensink et al. 2013a). In The Netherlands this species is called Bruinkopdiksnavelmees
and in the bird trade and among bird keepers also known as “Kaneelmees” (“cinnamon
tit").

In about the same period, halfway the nineties, more than 150 Parrotbills were released
into the wild in Northern Italy (Boto et al. 2009)). These birds settled in a nearby marsh
and this introduction led to the establishment of a free-living population, which
increased in number up to 5.000 individuals in recent years and expanded their
distribution (Luoni 2008, Boto et al. 2009). Most birds were assumed to belong to
Paradoxornis webbianus and some to Paradoxornis alphonsianus based on plumage
characters (Luoni 2008).

The genera Panurus (1 species), Conostoma (1 species) and Paradoxornis (19 species)
are the only three in the family Paradoxornithidea (Del Hoyo et al. 2007). Therefore, the
Parrotbill taxonomic group is related to the Bearded Tit Panurus biarmicus which is
native to the Netherlands. Furthermore, the species of parrotbill breeding in Italy and the
Netherlands inhabits wetlands and their habitat choice (extensive reed beds) is partly the
same is that of the Bearded Tit and other marshland species of conservation value (e.g.,
Reed Warbler, Reed Bunting).

These aspects do raise questions on the ecological, economic and social impact of this
alien species. This technical-scientific report contains the results of a risk analysis of the
impact of the Vinous-throated Parrotbill on biodiversity and economy and presents
possible future management scenarios.

Goals and terms of reference

This project aims to conduct a detailed risk assessment of the presence of the Vinous-
throated Parrotbill in The Netherlands, including economic, social and ecological risks.
The risk assessment will be based on the hypothetical situation that no preventive,
counteractive or management measures are taken against this species; hence the
eventual risks will be evaluated in case the species can spread without being managed.

11
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1.2

According to the requirements, the following sections will also be discussed in this report:
1. Risk assessment:

1a Probability of introduction;

1b Probability of establishment;

1c Probability of spreading;

1d Vulnerable areas;
1e Impact;
1f Risk assessment score (according to the ISEIA and the Bomford risk

analysis protocols).
2. Risk management:

2a Prevention;
2b Eradication;
2c Management.

In order to gain insight in these above-mentioned areas of interest, a literature review
was conducted and experts and locally involved parties were consulted.

Methods

The risk analysis relied to a large extent on the consultation of scientific, peer-reviewed
publications. This was mainly done through IS/ Web of Science, Google Scholar and
Scopus, but other non-peer reviewed published material of Dutch and foreign origin was
also consulted.

Vinous-throated Parrotbill numbers and trends in The Netherlands were analysed based
on data provided by waarneming.nl.

Information on Vinous-throated Parrotbill outside The Netherlands was collected from
published sources and for the most recent figures by personal communication with local
experts.

Climate match

Alien species have a greater chance of establishing if they are introduced to an area with
a climate that closely matches that of their original range. The Climatch web application
(http://www.brs.gov.au/Climatch) provides an interface for comparing climate
characteristics between regions. It matches the climate of user-selected regions around
the world to the climate of other selected regions. The potential range of a species is
predicted by matching climate data from weather stations at or adjacent to known
locations where the species occurs in a source region to climate data from weather
stations in a nominated target region. We have run the model with some available
parameters active (figure 1.1).



1.3

Varlables:
™ Annual Mean Temperature M Mean annual rainfall

™ Temp - coldest month # Rainfall - wettest month

™ Temp - warmest month # Rainfall - driest month

# Annual temperature range # Coefficent of variation - rain
M Temp - coldest quarter ™ Rainfall - wettest quarter
M Temp - warmest quarter ™ Rainfall - driest quarter

M Temp - wettest quarter M Rainfall - coolest quarter
™ Temp - driest quarter M Rainfall - warmest quarter

Figure 1.1 Available parameters in the web application Climatch.

Structure of the report

Chapter 1 provides an introduction, including information on goals, terms of reference
and methods used. In chapter 2, an extensive overview of the current knowledge of the
biology and ecology of the Vinous-throated Parrotbill is given. Chapter 3 illustrates the
development of the non-native populations established in Europe, with emphasis on the
situation in The Netherlands. Besides relying on the information presented in chapter 2
and chapter 3, expert judgement was used to formulate the risk analysis and risk
management possibilities presented in chapter 4. Finally, conclusions and
recommendations are given in chapter 5 and the list of literature used in chapter 6.

13



14



2.1

2.2

221

Biology and ecology

Introduction

Parrotbills (Conostoma and Paradoxornis) are native to East Asia. Most species do have
specific habitat requirements and live in small geographical ranges. The Vinous-throated
Parrotbill is the one with the largest natural distribution range stretching from Manchuria
in the north to the north of Vietnam in the south (Del Hoyo et al. 2007).

Parrotbills have complex taxonomic relationships, which not all have been revealed so far
(Crottini et al. 2010, Yeung et al. 2011). As the name suggests, the Great Parrotbill
Conostoma aemodium is the largest one (28 cm, 90-110 g). The Vinous-throated
Parrotbill P. webbianus and the Ashy-throated Parrotbill P. alphonsiana belong tot a
group of smaller sized (11-15 cm) and lighter weighted (6-13 g) species (Penhallurick &
Robson 2009).

The Vinous-throated Parrotbill is a small species with both sexes alike in plumage. As in
other Parrotbills, the species is characterized by a relative thick, sturdy beak. The
plumage of juveniles is more dull than in adults. Vinous-throated and Ashy-throated
Parrotbill can be distinguished in the coloration of head and wing, which are more
orange brown and more pronounced in Ashy-throated Parrotbill.

Until recent the Vinous-throated Parrotbill P. webbianus and the Ashy-throated Parrotbill
P. alphonsiana haven been treated as separated species (e.g. Del Hoyo et al. 2007).
Based on the observations of birds with characteristics of both plumages, as
intermediates as well, a recent DNA based study has revealed that both taxa should be
considered as one species (Crottini et al. 2010) with Ashy-throated Parrotbill as one of
the many subspecies within the taxon P. webbianus. In the following paragraphs both
species are mentioned; there P. alphonsiana should be read as P. w. alphonsiana.

Currently, a DNA study is carried out on samples collected in The Netherlands.

Biology and ecology in Asia
Distribution

The Vinous-throated Parrotbill is native to East Asia with a natural range from Manchuria
in the north, northern Vietnam in the south, Taiwan in the east and the fringes of
Tibetian Plateaux in the west (Del Hoyo et al. 2007). Within this range six subspecies are
described:

P. w. mantschuricus in extreme Southeast-Russia and adjacent China;

P. w. fulvicauda in East-China and Korea;

P. w. suffusus in Central- and Southeast-China and the northern fringe of Vietnam;

P. w. webbianus some coastal areas of East-China;

15
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P. w. elisabethae extreme south of China and the adjacent parts of Vietnam;
P. w. bulomachus in Taiwan.

The Ashy-throated Parrotbill is native to Central- and South-China and the northern
parts of Vietnam (Del Hoyo et al. 2007). Its natural distribution borders with that of the
Vinous-throated Parrotbill with some overlap. Within this range four subspecies are
described; from north to south:

P. a. alphonsianus in Sichuan in Central China;

P. a. ganluoensis Galuo in Sichuan;

P. a. stresemanni in Southcentral-China;

P. a. yunnanensis in extreme South-China and adjacent Vietnam.

Although P. webbianus and P. alphonsianus partly overlap in range there are only few
reports of inter-breeding (Del Hoyo et al. 2007, Penhallurick & Robson 2009).
Therefore, both species are treated as separated species by many authors; but a recent
DNA study has shown that they are so closely related that they should be treated as one
species (Crottini et al. 2010).

For Vinous-throated Parrotbill its natural range stretches from the boreal zone in the
north to the tropical zone in the south (Del Hoyo et al. 2007). On the mainland breeding
occurs mainly below 1.000 m elevation; in some areas at higher elevations. On Taiwan
breeding occurs at higher elevations, up to 3.100 m. On the mainland (Sichuan) the
Ashy-throated Parrotbill is recorded at 350-2.350 m, locally up to 2.750 m. Here, at
higher elevations it seems to replace Vinous-throated Parrotbill (Del Hoyo et al. 2007). In
Vietnam the latter species is breeding at 1.100-1.500 m.

Both species are sedentary in their natural range. The northern subspecies of Vinous-
throated Parrotbill P. w. mantschuricus shows some cold weather movements when
leaving the mountain regions during winter.

To conclude: Vinous-throated Parrotbill has a very large geographical distribution range
reaching over different climate regions and is largely sedentary, while the Ashy-throated
Parrotbill second has a smaller range but is also sedentary.

Breeding biology

Breeding habitat

The Vinous-throated Parrotbill breeds in a wide range of habitats: scrub, thickets,
secondary forest growth, forest edges, early up to late successional stages in woodlands,
hedge rows, bamboo forest, reed beds, marshes, tea plantations, nurseries, etc. (Del
Hoyo et al. 2007). In addition, it inhabits a wide range of climates: from the near-arctic
to the near-tropics.

The Ashy-throated Parrotbill is found breeding in shrub, grass, thickets, tea plantations
and forest edges (Del Hoyo et al. 2007 and references therein). In its native range it is
not known to breed in marshes, at least, no evidence was found for this.



Nesting site

In Vinous-throated Parrotbill nests are build 0,3-3 m above the ground, mostly between
0,5 and 1 m. The nest is fixed to grasses, small bamboos, reeds, nettles (Urtica) or in the
fork of a bush or small tree. In Ashy-throated Parrotbill nests are placed in a fork of a
small tree or bush, or in a clump of bamboo or grass.

Breeding behaviour

Vinous-throated Parrotbill is multi-brooded with often two broods during one season
(April-August, Del Hoyo et al. 2007). The species is monogamous within the season.
Duties during breeding are more or less equally shared between the two sexes. Clutch
size 3-7 eggs; usually in Korea 5-6 and in China and Taiwan 4-5 eggs. Clear dimorphism
in egg colouration: blue eggs or white eggs. Incubation lasts 13-15 days, typically 14
days. Young leaving nest after 9-10 days, having reached about 80% of adult weight
and 60% of adult wing length.

Ashy-throated Parrotbill has nests with 2-6 eggs, usually 3-5 eggs; multi-brooded.
Further details about breeding are lacking.

The egg colour dimorphism of Vinous-throated parrotbill is supposed to be a strategy
against nest-parasites (Kim et al. 1995). Common Cuckoo Cuculus canorus is known to
parasitize nests of parrotbills. It is successful in nests with blue eggs (matching the colour
of their own eggs), but nearly always unsuccessful in nests with white eggs.

Young
After hatching young stay with their parents in a family group. After becoming
independent birds tend to stay close to their natal area.

Dispersal

No specific information was found on dispersal rates. Studies of the Vinous-throated
Parrotbill populations on Taiwan showed limited dispersal in connection with habitat loss
(Severinghaus 1992). Most dispersal will probably occur in autumn (Luoni 2008).

Survival

Survival rates have been published in Severinghaus (1992). After their third year the
survival rate was found to be very low. Some did survive into their seventh year, but the
majority died before their fifth year. Juvenile survival tot sexual maturity was high
compared with mortality levels of older individuals.

To conclude: The Vinous-throated Parrotbill inhabits a wide range of breeding habitats
and nesting sites and the Ashy-throated Parrotbill a somewhat smaller range, both
species mostly build nests shortly above the ground. Both species are multi-brooded
with a breeding season from April until August .

17
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Habitat, diet and feeding behaviour

The Vinous-throated and Ashy-throated Parrotbill feed in a wide range of vegetation
types; from grasses, bamboos and reeds to bushes, forests and woods. For both species
seeds form the main food source supplemented with insects in the summer period.
Young are mainly fed with insects.

Vinous-throated Parrotbill lives in flocks, which vary in size during the year: small in
April-July and large in October-January and intermediate in between. The behaviour in
flocks is comparable with that of tits. Ashy-throated Parrotbill has a similar behaviour of
living and feeding in flocks, although flock size seems to be smaller. Mixed flocks of both
species are known from the natural range in Central China.

During winter flock size is relative constant, although membership of a certain flock
might vary in time (Kim et al. 1992). Flocks might consist of the members of one family,
but also of exclusively non-relatives.

Predators, diseases and other causes of death

Demographic patterns of the Vinous-Throated Parrotbill have been studied in a
population on Taiwan (Severinghaus 1992). Predators on juvenile and adult birds in
Taiwan include the brown Shrike Lanius cristatus, feral domestic cats en even the Golden
Web Spider Nephila maculata. The large webs of this spider are so strong that parrotbills
are unable to break free from them.

History as a pest species

No information.
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Established introduced populations

As far as we know at this moment, outside the native range:
* in Italy Vinous-throated Parrotbill has established a self-sustaining population
together with or mixed with Ashy-throated Parrotbill (Luoni 2008);
* in the Netherlands the Vinous-throated Parrotbill has established a self-
sustaining population (Lensink et al. 2013 a,b).
* in Hong Kong the Vinous-throated Parrotbill has established a self-sustaining
population (Leven & Corlett 2004).
Both European settlements are the result of an introduction by releasing intentionally or
unintenionally cage birds, presumable both from nearby traders or trade centres (Lensink
et al. 2013a,b, Luoni 2008. In Hong Kong the most likely source are escapes of caged
birds (Leven & Corlett 2004).

Italy
Distribution

In Italy in 1995 an animal trader released 150 parrotbills into the wild near Lake Varese.
Shortly after, those birds were found in the Brabbia Marshes, just south of Lake Varese.
From 1998 and onwards they were mist-netted and described. In the first years birds
with grey throats were caught (cf. Ashy-throated Parrotbill). Later also birds with red
throats were mistnetted (cf. Vinous-throated Parrotbill) and birds with intermediate
coloration.

In a study on the morphology of the Parrotbills in Italy, it was concluded that there are
no differences in measurements between different birds with different colour patterns
(i.c. between Ashy-throated and Vinous-throated Parrotbill) (Galimberti 2006).

Around 2005 population estimates based on mark — release — recapture methods
reached a total number of 2.500-5.000 birds in the area; without any proper idea about
the number of breeding pairs (Luoni 2008). Although these were rough figures, it
became clear that in a period of ten years the number of Parrotbills had increased
substantially. Based on this figures the increase was about 30% per year, which suggests
that the increase was exponential.

In the first years after the release observations were restricted to the Brabbia Marshes. In
2003, during a parrotbill census, birds were seen outside this area, at a maximum of 10
km from the marshes mentioned (Luoni 2008). So, their distribution range had become
wider, but not substantially.
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Breeding biology

Parrotbills in the Brabbia Marshes are multi-brooded, with two broods each year (Luoni
2008).

Habitat, diet and feeding behaviour

Parrotbills in Italy almost exclusively inhabit wetlands. The Brabbia marshes are
dominated by reed beds. Birds are mainly found in the parts of the marsh were shrubs
are the next step in the marsh succession. In spring (breeding) habitat choice is mainly
restricted to the shrub dominated parts. In winter they widen their habitat choice to the
reed beds.

Parrotbills are omnivorous (Del Hoyo et al. 2007). Analyses in Italy have shown that in
spring till autumn the majority of their diet consists of animals like insects (Luoni 2008).
In winter they shift to predominantly seeds and fruits (common reed Phragmites
australis, pokeweed Phytolacca, elder Sambucus). In winter, insects form a minority in
their diet.

In the Brabbia Marshes 19 birds have been followed for several months by radio-tracking
(Luoni 2008). In autumn and winter home ranges were found to be large, on average 25
ha in both periods. In spring they were found to be much smaller, on average 4,5 ha.
The species uses roosts, which might be located within the home range or close to it. In
winter they explore profitable sites in one chosen direction, whereas during breeding in
spring they use the surroundings of the nest site more randomly.

Interference

A study in Italy (Luoni 2008) has revealed an overlap in diet (40 — 70%) with some other
marsh inhabiting species: Willow Warbler Phylloscopus trochilus, Reed Warbler
Acrocephalus scirpaceus, Reed Bunting Emberiza schoeniclus and Blackcap Sylvia
atricapilla. Except for Reed Bunting, the other three species are migratory. So, the
overlap in diet concerns the summer half year, and therefore mainly refers to the
insectivorous part of the diet. This overlap in diet could result in competition with native
species during periods of food shortage.

The Netherlands
Distribution

In the Netherlands parrotbills are known from the vicinity of Weert in the Province
Limburg. The first records are in 1997 - 1999 with regular one to five birds seen in the
area and a nest found in 1999 (Hustings et al. 2006). Thereafter, the species was
observed again (a pair) in 2006 during a large scale census of breeding birds in Limburg
(www.provlimburg.nl). Observations are lacking in subsequent years perhaps due to
their secretive behaviour outside the breeding season. A flock of 10 individuals was seen



in 2010 and in spring 2011 parrotbills were observed at three different locations. In 2012
the species was noticed in the same area several times (source: waarneming.nl). In
summary, in 2011 and 2012 parrotbills were observed on different locations in three
interconnected 5x5 km squares. All observations together lead to the conclusion (based
on expert judgement) that despite two severe winters (2010/11, 2011/12) the species
has reproduced successfully and expanded its range since it was first observed in 1997.
Nevertheless, the total number of birds involved and number of breeding pairs is still
unknown.
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Figure 3.1 Distribution of the Parrotbill observations near Weert, The Netherlands, based on

accidental observations in recent years (source: waarneming.nl); location of first
observations in 1997 (Hustings et al. 2006). One dot in one year could represent
up to five observations!

In Hustings et al. 2006 the parrotbill observations in 1997-99 were supposed to refer to
P. fulvifrons and those in 2006 to P. ruficeps. Both species live in mountain regions in
Southeast Asia in bamboo forests and have a small distribution range and a narrow
habitat choice (Del Hoyo et al. 2007). In Europe both these species are not known as
cage birds. On the contrary P. webbianus has a much wider habitat choice, probably one
of the broadest of all bird species (Del Hoyo et al. 2007). Furthermore, this species is
known as a cage bird and there is some trade in this species, even in Europe. For this, it
is reasonable that all observations of parrotbills in the Netherlands refer to Vinous-
throated Parrotbill P. webbianus. In Asia this species lives in a range of climate zones
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from arctic to near tropical (Del Hoyo et al. 2007). Therefore, it is reasonable that the
climatic conditions in The Netherlands fit the requirements of the species very well. This
is also one of the factors contributing to the success of the species in Northern Italy
where it breeds annually after a release in 1995 of around 150 birds (Crottini et al. 2010,
Luoni 2008).

Population

During the breeding season of 2013 the species has been observed without any
systematic census effort at six different locations. During the breeding season the
parrotbill has small home ranges of around 5 ha (Luoni 2008). Based on the distance
between the different locations the observations in 2013 could be considered as six
different home ranges. This leads to an estimate of at least six breeding pairs in the
region with a total of 25-50 birds in the non-breeding period.

If all observations from the last three years are included, the species is seen at around ten
locations; this leads to an total estimate of 10 pairs (i.c., 40 - 100 birds). A systematically
organized census is needed for more accurate estimates of population size and
distribution range.

Breeding biology

No detailed information is yet available from the population in The Netherlands. We only
can conclude that is has bred successfully in The Netherlands.

Habitat, diet and feeding behaviour

In The Netherlands most observations come from the valley of a brook, the Leukerbeek,
and adjacent wet areas in former heath land. Here, species like common reed Phragmites
australis, Grey willow Salix and Alder Alnus glutinosa are abundant. Some observations
come from more dryer places nearby the more wet locations (see pictures on cover and
figure 3.2).

Hong-Kong
Distribution

Vinous-throated Parrotbills were first recorded in Hong Kong in 1960 and a population
has become established above 600 m elevation on the mainland since 1980 (Carey et al.
2001). This population is assumed to derive from escapes of captive birds (Leven &
Corlett 2004).

Before the British colonisation the territory of Hong Kong has been largely deforested
after which many forest bird species became extinct in the region (Leven & Corlett
2004). Since a few decades many parts are overgrown with forest again, and forest
species subsequently returning and colonizing the area again. Although Vinous-throated



Parrotbill might have belonged to the local native avifauna in former times, today
breeding is linked to the release or escapes of caged birds. In addition, the natural range
is nowadays too far away to consider colonisation of the Hong Kong area by the
Parrotbill by natural dispersal.

Figure 3.2 Part of De Krang, west of the Noodbeek (side stream of the Leukerbeek) 5
September 2013).
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Risk analysis

Risk assessment
Probability of introduction

Since the species is now breeding in The Netherlands, the probability of introduction can
be considered high.

Based on records of Vinous-throated Parrotbill on the internet (www.vogelcafe.nl,
www.vogelspeciaalclub.nl). The species is kept in captivity at several locations in The
Netherlands. General information on how to keep the species can be found on the
internet (www .allevogels.nl). Furthermore, the first indications that the species had been
kept in the Netherlands are from several years ago (www.vogelspeciaalclub.nl).

The species is kept in Europe in at least one zoo (Pilzen, Czech Republic)
(http://ibc.lynxeds.com/).

No information on the number of birds involved in the cage bird trade is currently
available. Based on the number of records of birds kept in captivity, trade in and around
Europe it is assumed to be small.

Probability of establishment

In ltaly the species has established a self-sustaining population. One of the factors in the
success has most likely been the large number involved in the release at the time of
introduction (cf. Green 1997). Furthermore, the number of birds has increased shortly
after first settlement (Luoni 2008).

In Hong Kong the species has established itself due to escape from captivity (cage birds,
trade). Here, it is seen as re-colonization of a former distribution range and where it was
absent for more than a hundred years, due to deforestation (Leven & Corlett 2004).

In the Netherlands the species is know to occur for more than 15 years. Population
development is mainly unknown. Since the maximum life span of the species is probably
small (several years, based on survival rates estimated by Severinghaus 1992), birds must
have had successful reproduction regularly in the past fifteen years (expert judgement).

Climate match

The success of an alien species is positively correlated with the similarity between the
climate in the range of origin and the place of settlement (Blackburn et al. 2009). The
winter period in Europe is a critical period for many alien bird species. In winter insect
abundance is low as well as other food resources. Therefore, temperature and rainfall in
winter might be limiting factors. The Vinous-throated parrotbills in The Netherlandshave
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survived the two cold winters of 2011/12 en 2012/13, which suggests it is a cold-
resistant species.

Table 4.1 Number of stations (within the program Climatch) for three different regions in
NW Europe, (see figures 4.1) with a certain similarity in climate with the natural
range; similarity ranging from O (no similarity) to 10 (complete similarity). T, =
annual mean temperature, T, = temperature coldest quarter, R, = mean annual
rainfall, R_ = rainfall coldest quarter.

------------- The Netherlands N-Italy NW-Europe
similarity T, T Ra R: T & R, Ta T Ra R: T & R, T. &R,
0 0 0 0 0 0 0 0 0 0 0 4
1 0 0 0 0 0 0 0 0 0 0 2
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 1
5 0 0 0 0 0 0 0 0 1 0 3
6 0 0 0 0 0 0 0 0 0 0 3
7 0 0 0 0 2 0 0 0 1 2 47
8 0 0 0 0 20 0 0 0 0 8 157
9 30 27 28 13 8 31 31 32 14 22 298
10 0 3 2 17 0 1 1 0 16 0 0

wtlve Pninals (O
Durews o6 Pural Sciences 2006

Figure 4.1 Climate match between China (229 selected weather stations in red) and N-Italy
(32 stations), the Netherlands (30 stations) en NW-Europa (515 stations). See
voor de the number of stations per class of similarity table 4.1). Calculated with
Climatch (http://adl.brs.gov.au:8080/Climatch/).
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In Northern Italy the cold winter of 2004-2005 led to the local extinction of Cetti's
Warbler Cettia cetti; and had a serious impact on parrotbill populations too (Luoni
2008). In the Netherlands Cetti's Warbler is also known as a species that suffers from
cold winters, sometimes leading to complete extinction in this country (Sovon 2002).
Therefore, the importance of winter temperatures as a limiting factor for Vinous-
throated Parrotbill has been analysed with the web application Climatch.

For the Netherlands as well as for Northern Italy, the similarity with climate factors in
China is very large (Table 4.1). The similarity stays large if China is separated in a
northern and a southern half. Even with the Korean peninsula the resemblance in climate
is large (data not shown). At the larger scale of NW Europa, there is a great similarity
over a large range concerning mean annual temperature and rainfall together.

Probability of spreading

The successful settlement in Italy is a good example for the probability of spreading.
Here, after more than ten years, the main establishment is still limited to the Brabbia
Marshes where the first settlements took place. However, some birds have colonized
new sites, with similar habitat near Lake Maggiore at 15 km distance and some other
sites nearby. The velocity of expansion of this population seems to be low, whereas the
rate of population increase seems to be high (>30 %).

In the Netherlands the species occurs in the vicinity of the town of Weert. All known
observations are situated within a range of 5 km. Although systematically sampled
information is still lacking, one might conclude that the velocity of expansion is also low.

Vulnerable areas

In the Netherlands, in the vicinity of Weert, Parrotbills are observed in a wooded area
with high ground water tables and marshy elements (this report). In Italy Parrotbills
mainly live in wooded parts of a marsh (willow, alder, elderberry, Luoni 2008)). In the
native range the species lives in a wide range of habitats, even in urban environments
(Del Hoyo et al. 2007).

Therefore, it is likely that in Europe the species can potentially occur in a wide range of
habitats as well. To date, available observations point towards a preference for the lower
parts in a landscape with higher a ground water table. In the eastern parts of the
Netherlands many stream or brook valleys occur, as well as (former) peat moors. In the
western half of the country and along larger rivers, an abundance of suitable habitat is
available.

In the vicinity of todays distribution range some Natura 2000-areas are situated:
*  Weerter- en Budelerbergen & Ringselven (at 5 km);
e Sarsven & de Banen (at 5 km);
* Grote Peel (at 10 km).
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In all three areas habitat similar to the one that is occupied nowadays occurs. Therefore,
it can be expected that Vinous-throated Parrotbill will settle in those areas in due time,
perhaps within several years time. Only in the Grote Peel some bird species with
preference for marshy habitat are mentioned in the Natura 2000 nature goals for this
area. With Bluethroat Luscinia svecica there could be some overlap in habitat choice and
food (expert judgement, also based on Luoni 2008).

Impact

Ecological impact
The negative ecological impact of introductions on native species may occur in the form
of:

hybridization;

competition for food;
competition for nesting sites;
introduction of diseases.

A W N

The Vinous-throated Parrotbill is known to interbreed with closely related Ashy-throated
Parrotbill (Crottini et al. 2010). Hybrids are known from the breeding grounds in China
(Del Hoyo et al. 2007). There, the Ashy-throated Parrotbill replaces the Vinous-throated
Parrotbill. In the range of overlap hybrids can be found. In Italy both species were found
in the introduction area. Some birds show characteristics of both species, e.g. those are
hybrids. So far, no hybridization with other, more distance related species are known.

Parrotbills feed year-round on seeds in the summer period supplemented by a large
amount of insects. In winter seeds of common reed are regularly mentioned as a main
feeding source. For this, interference with other species feeding on common reed is
possible like bearded tit and reed bunting.

Parrotbills nest in the undergrowth and lower shrub layer of brush, edges of reed
marshes, forest; etc. No indications of competition with other species with a similar
habitat choice are yet known.

There is no information available about the prevalence of diseases in this species.
Economic impact

To date, no economic impact has been reported, nor in Italy nor in China; based on the
size, behaviour and habitat choice, an economic impact seems to be highly unlikely.

Social impact
So far no social impact; based on the size, behaviour and habitat choice, a social impact

seems to be highly unlikely.

To conclude: habitat choice and behaviour point towards interference with native
species depending on common reed. It is uncertain if this will lead to competition with
native species. Indications of a negative effect on local ecosystems are lacking, and
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scientific evidence is scarce, mainly due to the lack of long-term and experimental
studies.

Risk-assessment score by the Bomford and the ISEIA method

Two risk assessment methods have been applied to reach a semi-qualitative threat score.

The Bomford method (Bomford 2003, 2006, 2008) is a numerical system developed and
widely applied in Australia to assess the risks of invasive alien vertebrates including
species not yet introduced. The score incorporates the potential distribution of a certain
species, based on climate models and further attributes relevant to the species biology,
potential economic, environmental and social damage as well management possibilities.

The Invasive Species Environmental Impact Assessment (ISEIA) protocol is an initiative of
the Belgian Forum on Invasive Species (Branquart 2007). It refers to a protocol that
allocates invasive alien species to a category based on a two dimensional ordination of
invasion stage and environmental hazard. Currently it is limited to species already
established in Belgium.

The first method is strong in detail and in assessing risk of entries (establishment risk
score, category B). The second method is strong in assessing risks of ecological effects,
but refers only to species that already have established populations in the wild. The
Bomford method includes an assessment of social and economic impact, which the
ISEIA-method currently lacks, but will be added in due time. Another difference is how
missing information is scored: if no information is available for a certain category a
maximum score is given on the basis of the precautionary principle in the Bomford
method (= high risk). The ISEIA protocol gives no points in this case. (= low risk)

In this report, the Bomford and ISEIA methods were used in their original form.

Bomford method

The method developed by Bomford (2003, 2006, 2008) is more comprehensive than the
method of the ISEIA but focuses largely on the risk of introductions (related to the insular
character of Australia). Due to the extensive character of the analysis, the outcome is
reported in Appendix 1 and in table 4.2 only an overview of the outcome is presented.
The Vertebrate Pest Committee (VPC) Threat Category is determined from a
combination of three calculated risk scores: risk to public safety, the risk to establish a
wild population and the risk to become a pest.
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Table 4.2 Overview of the risk assessment conform the Bomford method, see
appendix 1 for details.

Category Explanation Score Outcome

A. Public safety Risk Score 0 = not dangerous 0 not dangerous
1 = moderately dangerous
2 = highly dangerous

B. Establishment Risk Score <6 = low 14 high risk
7-11 = moderate
12-13 = high
>14 = extreme

C. Pest Risk Score <9 = low 6 low risk
9-14 = moderate
15-19 = high

>19 = extreme

VPC threat category A+B+C serious  risk

According to our analysis, the VPC-threat category is “serious” for the Vinous-throated
Parrotbill. The Australian Vertebrate Pest Committee recommends that such species
should not be allowed to enter, nor be kept in anywhere in the country. If, however,
once escaped, specimens should be immediately re-exported, subjected to humane
destruction or, in exceptional circumstances, transfer to an established and approved
collection of the species. As the Vinous-throated Parrotbill has already settled in two
regions in Europe, prevention is less relevant, but new settlements could be prevented.
However, mitigation measures to prevent further spread of the species in Europe may be
considered.

ISEIA method

The outcome of the ISEIA method (described in detail in App. 2) is summarized in table
4.3, with the following reasoning:
» Dispersal potential: All bird species fall into the category of high dispersal
potential;
* Colonization of natural habitats: Vinous-throated Parrotbills inhabit habitats like
marshland, shrub en forest edges, usually of high conservational value;
* Impact on native species: competition with native species of high conservation
value, such as Bearded Tit cannot be excluded;
* Impact on ecosystems: assumed to be unlikely.

The outcome of this method is a threat score of 9 putting the species into category B:
watch list. The watch list contain species that have a moderate impact. According to its
invasion stage in The Netherlands, Vinous-throated Parrotbills can be considered as an
isolated population, and hence the final categorization of the species is B1. This result
suggests that according to the ISEIA protocol no immediate management actions are
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considered necessary but further developments should be followed carefully. Since the
actual number is low, it is still possible to eliminate the species from the field at low costs.

Table 4.3 ISEIA of the Vinous-throated Parrotbill. Abbreviations indicate: L=low,
M=moderate, H= high (score 1-3).

category estimate score
1. dispersal potential H 3

2. colonization of natural habitats H 3

3. impact on native species M 2

4. impact on ecosystems L 1
total score 9
category B2

impact (1-3) 2 moderate

invasion stage (0-3) 2 isolated populations

To conclude:

* according to the Australian Bomford method, the species does not form a risk
to the public safety, has an extreme risk to establish after entering a new area
with suitable habitat but has no risk of becoming a pest. The combination of
these three outcomes ranks the Vinous-throated Parrotbill in the threat category
of serious risk (cf. Italy).

* According to the ISEIA method, the species has a high dispersal and
colonization potential, but the impact on native species and ecosystems is
moderate or low (as far as we know at the moment), placing the species on the
watch list.

Risk management

Prevention

The Vinous-throated Parrotbill populations in Italy and The Netherlands are, respectively,
known or assumed to origin from captivity. The species is known to be a cage bird in
The Netherlands, but the actual numbers are yet unknown. Two management options
could be implemented: (1) to inform bird traders and bird keepers about the risks of
releasing the birds into the wild or (2) if escapes occur regularly or continue to occur, a
trade and possession ban could be implemented. However, these management options
become more important if it would be decided to eradicate the Dutch population in the
wild. But it would also be useful to prevent further introductions as the success of
introduction highly depends on the number of individuals (in the context of introduction
also known as propagules) involved in introductions.
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Eradication in the wild

Vinous-throated Parrotbills are small and highly social birds, in particular in the non-
breeding season. They also tend to forage in dense vegetation and low shrubs. These
habits make them relatively easy to catch with mist nets, which work best in dense
vegetation and with birds, which forage in the undergrowth in small family groups. In
addition, the Dutch population is still small and seems to be limited to only one locality.
These factors are favourable to capture all birds in the wild and take them into captivity.



Conclusions

Vinous-throated Parrotbills have been introduced in two sites in Europe, Italy and the
Netherlands. The most likely source of these introductions are birds from the trade in
cage birds from southern China. The amount of birds kept in captivity and in the trade is
currently unknown.

In both countries the species subsequently established itself successfully in marshland
areas. Several factors contributed to the successful settlement: (1) complete climate
match with native range; (2) omnivorous diet; (3) wide habitat preference; (4) suitable
habitat close to introduction point; (5) large number of birds involved in introduction
(Italy).

Vinous-throated Parrotbill has a broad habitat preference and an omnivorous diet of
mainly seeds and insects. In both introduction areas the Vinous-throated Parrotbill
inhabits wetland areas and their habitat preference for extensive reed beds overlaps with
that of Bearded Tit and other bird species of high conservation value. The climate in the
two introduction areas in Europe matches perfectly with the climate in the native range
in China. The successful establishment, further spread and potential impact of the
Vinous-throated implies that it can be considered an invasive alien species.

No management actions were implemented in Italy after the population was found in
the wild. Subsequent studies showed that the population has grown nearly
exponentially, while the geographic spread was relatively limited. To date, no further
management actions were implemented after the impact studies.

Two risk assessment methods were applied: the Australian Bomford method and the
Belgian ISEIA protocol. These methods generate scores for the risks of introduction,
settlement, spread and ecological, economic and social impact. The score combined give
a threat score. Based on the risk assessment it seems likely that the Vinous-throated
Parrotbill has established itself in The Netherlands. Further spread is likely, potentially
into several Natura 2000 areas close to the introduction area (10-15 km). On the long
term successful establishment in many Natura 2000 areas cannot be excluded, because
the preferred habitat is common in many Natura 2000 areas including wetlands. The
Bomford method ranks the Vinous-throated Parrotbill as “serious risk", the ISEIA
method puts the species on the ISEIA watch list. The Bomford method implies direct
management action, the ISEIA method implies further impact studies.

Currently available information about ecological impact is too limited to evaluate the
potential impact on biodiversity in general and Natura 2000 areas specifically. The threat
scores generated by both methods suggest that management actions should be
considered. It should be noted that the implementation of the Precautionary Principle is
different in these methods, being present in the Bomford method, but lacking in the
ISEIA protocol.
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Two types of prevention are relevant: (1) raising risk awareness of persons involved in
bird trade and suggest voluntarily measures, or if new introductions continue to occur (2)
impose a ban on trade of keeping of the species. These measures are important to
prevent new introductions and further spread and they become more important if
eradication would be implemented.

Eradication is feasible because Vinous-throated Parrotbills are relatively easy to catch
with mist nets, This method works best in dense vegetation and with birds, which forage
in the undergrowth in small family groups, like parrotbills. In addition, the Dutch
population is still small and seems to be limited to only one locality. These factors are
favourable to a successful eradication in the wild of the Dutch population.

Management is possible by regularly catching birds with mist nets and taking them in
captivity. This action might prevent the population to grow exponentially. The relevance
of this management option depends highly on the decisions with respect to prevention
and/or eradication.
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APPENDIX 1 Risk analysis cf. Bomford

Stage A: Risks posed by captive or
released individuals

o

moderate, 4 = severe/fatal, 5 = extreme risk (many
fatalities)

A1 Risk to people from individual escapes (O- o only relates to aggressive behaviour Not Dangerous
2
A2. Risk to public safety from individual about the irrisponsible use of products obtained from [n.a.
captive animals (0-2) captive individuals of the species (e.g. Toxins)
A. Public safety Risk Score Not Dangerous
Stage B: Porbability escaped or realeased
individuals will blish a free-living
B1 Climate match score (1-6) The match of the natural geographic region and the [The situation in Europe suggests that climate is not
region of assessment, based on 16 climate really a restriction. In its natural range it breeds
parameters of temperature and rainfall. The climate [between the northern tropics and the boreal zone.
match score is 1 (low) up to 6 (exteme). From this point large parts of Europe are suitable.
Succesfull reproduction in Northern Italy and The
6 Netherlands is a second point.
B2 Established exotic populations Score (0-4) 0 = none, 2 = on island <50.000 square km, 4 = Nowadays established in Norhern Italy, The
4 established on large islands or on a continent Netherlands.
B3 Taxanomic class score (0-1) 0 0 = bird, 7= mammal, reptile or amphibian Mammals, reptiles and amphibians have a Targer
potention to cause negative effects.
B4 Migratory score (0-1) 0 = migratory 1 = non-migratory In the native range mainly resident; where as northern
1 populations partly migrate. In Italy and the
Netherlands resident as well
B5 Diet score (0-1) 110 = specialist, T = generalist Mainly seeds, in summer also many insects
B6 Habitat score (0-1) 0 = undisturbed habitat, 1 = including human Found in undisturbed and human disturbed habitats.
disturbed habitats
B7 Range size score (0-2) 1{In million km2: 0 =0-1, 1 =2-69, 2 = 270 Natural distribution is more than 3 million km2
B. Establishment Risk Score 1 Low = <6; moderate = 7-11; serious = 12-13; Serious risk
Extreme 214
Stage C: Probability an established exotic
| or bird will become a pest.
C1 Taxanomic group (0-4) 0 = none, 1 = known to hybridise, 2 = within the Bomford (2003, 2006, 2009) mentioned the
0|group that cause agricultural damage taxanomic groups belonging to the scores. None is
applicable to the VT Parrotbill
Cc2 Range (0-2) 0 in million km2: 0 = <10, 1 = 10-30, 2 = >30 Natural distribution is more than 3 million km2
(including range unknown)
c3 Diet and feeding (0-3) 0 = not a herbivorous mammal or a mammal, 1 =
non strict carnivorous mammal, 2 = carnivorous
0|mammal, 3 = herbivorous or carnivore an arboreal
mammal
C4 Competition with native fauna for nesting 0 = no competition, 1 = minor competition, 2 = No signs for competition in Europe
space (0-2) 0|strong competition (breeding in tree hollows, less
abundant breeding space)
C5 Pest status (0-3) 1 = minor pest, 2 = moderate pest, 3 = major pest no indication for being a pest; nor in the nativ range,
(uncluding species with unknown pest status) nor in Europe
1
[«3 Match to areas with susceptible native Identify any native animal or plant species or’ Overlap with the natural distribution of several other
species or communities (0-5) communities that could be susceptible to harm by marsh species, with the bearded tit as most
the sacred ibis. Compare the geographic distribution |pronounced. Uncertain if this leads to competion or
3|of this susceptible species with the possible what so ever
distribution of the VT Parrotbill (0-5). From 0 (no
overlap) to 5 (complete overlap with vulnerable
species or community).
Cc7 Primary production pest status (0-3) o 0 = no damage to crops, 1 = minor, 2 = moderate, 3 |[Is not reported to damage crops; nor any closely
= major related sepcies.
Cc8 Match with susceptible primary production Assess potential commodity impact score for each No reports of any damage to primary production.
(0-5) primary production commodity.
c9 Spread disease (1-2) 1 = amphibians and reptiles, 2 = all birds and All'birds and mammals can play a role as a vector of
2[mammals diseases/parasites and thus can be a risk for livestock
or other domestic animals.
C10 Harm to property (0-3) damage to e.d. Buildings, vehicles, fences, road,
0|ornamental gardens. 0 = $0, 1 = $1.000-$10 million,
2 = $11-$50 million, 3 = > $50 million
c11 Harm to people 0 = nill risk, 1 = low risk, 2 = injuries (minor), 3 =

C. Pest Risk Score = Som C1-C11 (1-37)

o

<9 Low, 9-14 Moderate, 15-19 Serious, >19
Extreme

Low

A. 0 = not dangerous, 1 = moderately

Not Dangerous

0]
dangerous, =2 = highly dangerous
B. <6 =low, 7-11 = moderate, 12-13 = 14 extreme risk to establishing a wild population
serious, =14 = extreme
C. <9 =low, 9-14 moderate, 15-19 = 6 Low risk to become a pest

serious, >19 = extreme
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APPENDIX 2 Risk analysis cf. ISEIA method

category estimate score remarks
5.1 dispersal potential high 3 bird species
colonisation of natural habitat marshes, shrub, forest edges;
habitats of high conservation
5.2 high 3 values
5.3  impact on native species 2
predation low to small
competition probably with native species,
medium e.g. bearded tit
spread of disease low unknown
hyridisation low with other Parrotbills
5.4 impact on ecosystems 1
nutrient circle low no
physical alterations low no
natural succesions low no
food webs low ?
total score 9
list B2
impact moderate

invasion stage

isolated populations
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Guidelines for environmental impact assessment and list
classification of non-native organisms in Belgium.
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Version 2.6 (07/12/2009)

1. Introduction

Harmonia is an information system on non-native invasive
species in Belgium, which is developed at the initiative of
scientists gathered within the Belgian Forum on Invasive
Species (http://ias.biodiversity.be). This system aims at
collecting standardised information on exotic species
which are assumed to be detrimental to native biodiversity
in Belgium. It aims to include a high diversity of taxonomic
groups from terrestrial, freshwater and marine
environments.

Species included in the system are allocated to different
list categories based on a simplified environmental impact
assessment protocol (ISEIA), and geographic distribution
in Belgium (species invasion stage). Such categorisation
offers a scientific background to prioritise actions to
prevent introduction and mitigate the impact of invasive
species, including the improvement of the legislative
framework at the federal and the regional levels. This
standard provides detailed instructions about the
methodology used for this categorisation.
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Figure 1 - List system proposed by the Belgian Forum on Invasive
Species to identify organisms of most concern for preventive and
mitigation actions.

2. Data source

Information is provided to the system by scientists involved
in the Belgian Forum on Invasive Species. As much as
possible, data entered in the database refers to the
available published literature, which include peer-reviewed
journals, books, grey sources (reports, etc.) and on-line
databases dedicated to invasive species in Europe. Data
from field surveys are also used as they provide important
information about the naturalisation of new exotic species
in Belgium and their habitat preferences.

Scientific nomenclature refers either to national (e.g. Flora
of Belgium and neighbour areas) or international standards
(e.g. Fishbase).

3. Species classification in the BFIS list system

A list system designed as a two dimensional ordination
(environmental impact x invasion stage) is used to
categorise non-native alien species found in Belgium and
in neighbour areas, based on the guidelines proposed by
the CBD decision VI/7 and the European strategy on
Invasive Alien Species (figure 1).

Environmental impact and invasion stage are assessed for
each species by different scientists, based on the
methodology described hereafter. Results are discussed
afterwards within the group to find a consensus before
being published on the internet.

4. Species screening

Not all non-native species are considered to be integrated
in the Harmonia information system. Only organisms that
are already established in Belgium or in neighbour areas
characterised by similar eco-climatic conditions (hereafter
Western Europe) are taken in consideration. Atlantic and
Continental biogeographical regions in Europe (EEA 2005)
and hardiness zones 7 and 8 sensu USDA definitions,
based on the ability of a species to withstand the minimum
temperatures of the zone (Cathey 1990) are taken as a
reference area. It includes Denmark, Western Germany,
Ireland, Luxembourg, Netherlands, Northern France,
Southern Sweden, Western Switzerland and UK (see
figure 2)".

A species is considered as established or naturalised as
soon as it is able to reproduce consistently in the wild and
sustain populations over several life-cycles through sexual
or asexual modes without direct intervention by man (=
self-perpetuating populations).

Among the non-native species established in Western
Europe, a special attention is given to:

(i) Non-native species that are known to cause adverse
impacts on  biodiversity and/or  ecosystem
functioning, including those that already colonised
most of their potential habitats;

1Non-native species for which there is no evidence of
establishment in Western Europe should be evaluated using
additional criteria to assess likelihood of introduction and
establishment in this area (see e.g. Baker et al. 2005 and EPPO
2006).

a\' ISEIA guidelines, Harmonia information system (version 2.5) Page 1



(i) Species that recently expanded their geographic
range, for which an adverse impact on biodiversity
and/or ecosystem functioning is likely.

NETHKER-
LAN

Figure 2 — The reference area used in the ISEIA protocol
covers the Atlantic and Continental biogeographical regions
(map A after EEA 2005) and the USDA hardiness zones 7 and
8 in Europe (map B after Cathey 1990).

5. Methodology for environmental hazard
assessment

A simplified hazard assessment methodology referred to
as the Invasive Species Environmental Impact
Assessment (ISEIA) was developed to classify non-native
species into the BFIS list system and to identify those of
most concern for preventive and mitigation actions.

This protocol is intended to allocate non-native species
within the different hazard categories of the Harmonia
information system, as an attempt to minimise the use of
subjective opinions and to warrant the transparency and
the repeatability of the assessment process (Daehler et al.
2004). The ISEIA protocol consists of four sections
matching the last steps of the invasion process, i.e.
potential for spread, colonisation of natural habitats and
adverse ecological impacts on native species and
ecosystems. It has to be noted that this protocol aims to
assess environmental risks only and that direct impacts of
non-native species on human interests (public health, plant
protection, etc.) are not explicitly taken in consideration in
the Harmonia system, even if adverse ecological impacts
frequently induce economic damages in the long term.

Contrary to predictive pest risk assessment protocols
mainly based on species’ intrinsic attributes for evaluating

invasion likelihood (e.g. EPA, EPPO and IPCC standards),
the ISEIA approach favours the use of documented
invasion histories in previously invaded areas of Western
Europe to assess properly their potential to cause adverse
ecological effects on the Belgian territory (non native
species are likely to cause significant impacts on native
species and ecosystems in Belgium if they already proved
to do so in neighbour areas).

The ISEIA protocol allows to allocate species in one of the
three following risk categories:

- Category A (black list): includes species with a high
environmental risk;

- Category B (watch list): includes species with a
moderate environmental risk on the basis of current
knowledge;

- Category C: includes other non-native species, that
are not considered as a threat for native biodiversity
and ecosystems (low environmental risk).

Scoring system

A three point scale is selected for the assessment as it is
felt to provide an adequate balance between resolution
and simplicity. Providing that information exists and is well
documented in the literature (low level of uncertainty), the
following scores are used as much as possible for the
different parameters,:

- L = low, score = 1
- M = medium, score = 2
- H = high, score = 3

When the parameter is only poorly documented, leading
assessment to be based only on expert judgement and
field observations, the scoring system is adapted as
follows:

- Unlikely, score = 1
- Likely, score = 2

At last, when nothing can be said about the parameter (no
information):

- DD = deficient data, no score.

5.1 Dispersion potential or invasiveness

This section addresses the potential of an organism
(individuals, seeds, propagules, etc.) to spread in the
environment by natural means and/or by human
assistance, as a function of dispersal mode, reproduction
potential and human commensalism.

The three following situations are recognised:

Low risk. The species doesn’t spread in the environment
because of poor dispersal capacities and a low
reproduction potential. Examples: Aesculus
hippocastanum, Zea mays.

Medium risk. Except when assisted by man, the species
doesn’t colonise remote places. Natural dispersal rarely
exceeds more than 1 km per year. The species can
however become locally invasive because of a strong
reproduction potential. Examples: Ameiurus nebulosus,
Arion lusitanicus, Robinia pseudacacia, Tamias sibiricus.

High risk. The species is highly fecund, can easily disperse
through active or passive means over distances > 1
km/year and initiate new populations. Are to be considered
here plant species that take advantage of anemochory
(Senecio inaequidens), hydrochory (Ludwigia grandiflora)
and zoochory (Prunus serotina), insects like Harmonia
axyridis or Cameraria ohridella and all the bird species.

o\
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5.2 Colonisation of high conservation value habitats

This addresses the potential for an exotic species to
colonise habitats with a high conservation value
(irrespective of its dispersal capacities), based on habitat
preference information from native and invaded areas.
This potential is mainly limited by the ability of the new
species to establish in habitats with specific abiotic
conditions and to outcompete native species that are
already present (‘biotic resistance’).

Habitats with a high conservation value are those where
disturbance by man is minimal, thus allowing specific
natural communities and threatened native species to
occur. Natural forests, dry grasslands, natural rock
outcrops, sand dunes, heathlands, peat bogs, marshes,
rivers and ponds provided with natural banks and
estuaries (see e.g. the list of natural habitats in the Annex
1 of the 92/43/EEC Directive) are considered as habitats
with a high conservation value. Parks, orchards, planted
forests, fallow lands, road embankments are habitats with
an intermediate value. At last, man-made habitats like
channels, farmlands or urban areas are classified as sites
with a low conservation value.

Scoring system (adapted from the invasive categories of
Cronk & Fuller 1995):

Low risk. Populations of the non-native species are
restricted to man-made habitats (low conservation value).
Examples: Linepithema humile, Setaria verticillata;

Medium risk. Populations of the non-native species are
usually confined to habitats with a low or a medium
conservation value and may occasionally colonise high
conservation value habitats. Examples: Lepomis gibbosus,
Sander lucioperca, Solidago gigantea;

High risk. The non-native species often colonises high
conservation value habitats (i.e. most of the sites of a
given habitat are likely to be readily colonised by the
species when source populations are present in the
vicinity) and makes therefore a potential threat for red-
listed species. Examples: Ludwigia grandiflora, Lysichiton
americanus, Procyon lotor, Spartina townsendii, Umbra
pygmaea.

pressure leading to abundance decrease of native species
(Branta canadensis, Nysius huttoni), moderate competition
with native species (Pimephales promelas, Senecio
inaequidens);

High risk. The development of the non-native species often
cause local severe (> 80%) population declines and the
reduction of local species richness®. At a regional scale, it
and can be considered as a factor precipitating (rare)
species decline. Those non-native species form long-
standing populations and their impacts on native
biodiversity are considered as hardly reversible. Examples:
strong interspecific competition in plant communities
mediated by allelopathic chemicals (Fallopia japonica,
Prunus serotina, Solidago spp., etc.), intraguild predation
leading to local extinction of native species
(Dikerogammarus spp., Harmonia axyridis, Neogobius
melanostomus, Rana catesbeiana), transmission of new
lethal diseases to native species (Pacifastacus leniusculus,
Pseudorasbora parva, Rana catesbeiana, Sciurus
carolinensis).

Species impact score = maximal score recorded for
predation/herbivory, competition, disease and genetic
interaction sections.

5.3 Adverse impacts on native species

This section addresses the potential of exotic species to
cause species replacement through different mechanisms.
Impacts may include (i) predation/herbivory, (ii)
interference and exploitation competition (including
competition for plant pollinators), (iii) transmission of
diseases to native species (parasites, pest organisms or
pathogens) and (iv) genetic effects such as hybridisation
or introgression with native species. Such interactions may
lead to change in native population abundance or in local
extinction. They should be documented from invasion
histories within Belgium or other regions characterised by
similar eco-climatic conditions.

Exotic species that act as generalist predators or those
which have native congeners showing similar eco-
morphological traits are especially on target. The different
types of interactions are considered separately for each
non-native species. Their severity is scored as follows:

Low risk. Data from invasion histories suggest that the
negative impact on native populations is negligible;

Medium risk. The non-native species is known to cause
local changes (< 80%) in population abundance, growth or
distribution of one or several native species, especially
among common and ruderal species. This effect is usually
considered as reversible. Examples: transmission of
sublethal diseases to native species (Crassostrea gigas,
Mustela vison, Sander lucioperca), predation/herbivory

5.4 Alteration of ecosystem functions

This section addresses the potential of an exotic species
to alter native ecosystem processes and structures in ways
that significantly decrease native species ability to survive
and reproduce. Ecosystem impacts may include (i)
modifications of nutrient cycling or resources pools (e.g.
eutrophication), (ii) physical modifications of the habitat
(changes or hydrologic regimes, increase of water
turbidity, light interception, alteration of river banks,
destruction of fish nursery areas, etc.), (iii) modifications of
natural successions and (iv) disruption of food webs, i.e. a
modification of lower trophic levels through herbivory or
predation (top-down regulation) leading to ecosystem
imbalance.

Scoring system:

Low risk. The impact on ecosystem processes and
structures is considered as negligible.

Medium risk. The impact on ecosystem processes and
structures is moderate and considered as easily reversible.
Examples: temporary modification of soil or water
properties (Lemna spp.), decrease or increase of the rate
of colonisation of open habitats by shrubs and trees (Pinus
nigra);

High risk. The impact on ecosystem processes and
structures is strong and difficult to reverse. Examples:
alteration of physico-chemical properties of water by
invasive aquatic plants (Hydrocotyle randunculoides,
Ludwigia spp., Myriophyllum aquaticum), facilitation of river
bank erosion (Impatiens glandulifera), prevention of
natural regeneration of trees (Lonicera japonica, Prunus
serotina, Rhododendron ponticum), destruction of river
banks, reed beds and/or fish nursery areas (Eriocheir
sinensis, Myocastor coypus, Ondatra zibethicus), food web
disruption (Crassostrea gigas, Lates niloticus).

Ecosystem impact score = maximal score recorded for
nutrient cycling, physical alteration, natural successions
and food web sections.

Note: When impact is strongly dependent on the type of
ecosystem, one should consider the worst case scenario,
with a special focus on vulnerable ecosystems.

2 Exotic plants that are known to often form large and dense
monospecific stands are considered as a high risk for native plant
communities when the potential for species replacement is poorly
documented.

L.
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5.5 Global environmental risk

Consistent with other risk assessment standards, equal
weight is assigned to each of the four sections, i.e.
dispersion potential, colonisation of natural habitats,
species and ecosystem impacts. The global ISEIA score is
the sum of risk rating scores from the four previous
sections (global score is between 4 and 12). It is used to
allocate species to the different risk categories (see table).

ISEIA score List category
11-12 A (black list)
9-10 B (watch list)
4-8 C

Contributors: Sonia Vanderhoeven, Wouter Van Landuyt,
Fabienne Van Rossum, Filip Verloove (vascular plants);
Nancy Fockedey; Francis Kerckhof (marine organisms),
Tim Adriaens, Patrick De Clercq, Wouter Dekoninck, Jean-
Claude Grégoire (insects); Dieter Anseeuw, Francois
Lieffrig, Jean-Claude Micha, Denis Parkinson, Jean-
Claude Philippart, Hugo Verreycken (fishes), Anny Anselin,
Diederik Strubbe, Anne Weiserbs (birds), Margo D’aes,
Benoit Manet, Grégory Motte, Vinciane Schockert, Jan
Stuyck (mammals).

6. Invasion stage in Belgium

In addition to species classification in risk categories,
invasion stage is also taken in consideration in the list
system as it provides important information to prioritise
actions in the field, especially for invasive species which
are highly detrimental.

As illustrated in figure 1, a distinction is made between:

(i) Alert list species: species that are not yet naturalised in
Belgium but are invasive in neighbour areas. Note that
only species with a high environmental impact among
non established species are taken in consideration,
e.g. organisms from the list of worst invasive alien
species threatening biodiversity in Europe (SEBI 2010)
or from the priority list of invasive alien plants to be
managed in EPPO member countries. Importation and
trade regulation are the adequate tools to avoid
intentional introduction of alert list species in our
country;

(ii) Species under naturalisation (isolated populations):
species that are at the prime stage of the invasion
process in Belgium, that only form recent and small
isolated populations located in the immediate vicinity of
their introduction points, resulting in a non contagious
or random distribution of the observations. These
species only colonised few of their potential habitats in
the country and can still be eradicated at a national
scale at a very low cost corresponding to the damage
they can cause in the future if no action is undertaken;

(iii) Naturalised species with a restricted range: species
whose populations are in strong expansion in the wild
and form new populations far away from their
introduction points after an active dispersion phase,
but whose distribution is still limited to some
biogeographic areas in Belgium. Those species are
likely to be contained in some regions of the country
providing that active control measures are undertaken;

(iv) Widespread naturalised species: species that are
widely distributed in the country and that already
colonised most of suitable sites for their establishment.

7. List of contributors

Co-ordinator: Etienne Branquart, Belgian Biodiversity
Platform.
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