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Spatial invasion patterns of alien birds
across continents:

Australia vs. Europe




Biotic invasions

A small number of species are successful
In many different places leading to

Biotic homogenization

Passer
domesticus
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DAISIE

Phil Hulme, Coordinator

DAISIE will deliver an Alien Species Gateway to act as a
“one-stop-shop” for information on biological invasions in Europe.




Aliens in Europe
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Shirley and Kark, 2006, PLoS Biology



Documentation of invasions

Amassing information Regional effort and
among multiple collaboration
sources between countries
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What factors shape bird introductions in Europe?

Francois Chiron, Susan Shirley and Salit Kark

Chiron, Shirley and Kark
Proceedings Royal Society 2009
Biological Conservation, 2010
Kark et al. DAISIE book, 2011



v A guantification of bird invasions in Europe

v' Study the main determinants of bird invasion
at regional scales

v" Behind the scenes...what is the role of

European politics In invasions?



Compiling introduction Data

Books
Journal articles
“Grey’” literature

Reports

Atlas Projects
Bird Guides and Checklists
Web-based sources

Avian introduction events between 1788 (the
First fleet) and 2000



Profile: Inventory of Dirc'SPECIES

7’7 successfull exotic bird species
breeding in Europe in 2008

= only 2% of all exotic
species in Europe but 15% of
the European avifauna!!




Introductions of bird species
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Distributions

Alien bird richness

= non-uniform distribution

UK

France




Determinants of exotic bird richns

Exotic bird
richness
at 50x50 km
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e Introduction(s) of bird species



Determinants of alien bird

Alien bird richness Number of species introduced
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5-8 11-20
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13-16 | I 31-40
17-23 o f 0

Chiron, Shirley and Kark 2009 Proceedings Royal Soc B 276: 47-53,
Chiron, Shirley and Kark 2010 Biological Conservation 143: 351-356.



Determinants of exotic bird richns

We combined exotic bird richness and

environmental data using GIS layers at the // / v
50 x 50 km scale for Europe. LT
We used hierachical partitioning to ////// 4
examine deviance '/’ / / '
Analysis of variance accounted for I
W

covariations among variables and
for spatial autocorrelation.

Human activity, especially the number of species
Introduced, shapes the distribution of exotic bird
richness in Europe at the regional scale

Chiron, Shirley and Kark 2009 Proceedings Royal Soc



Determinants of exotic bird rich

Natural characteristics Native bird richness
of the invaded Temperature (Min)

ecosystem Plant productivity
Habitat diversity

Human factors Number of species introduced

Human impact, acitivity

Traits of successful Species origin (intra or
Invaders inter-regional)

Chiron, Shirley and Kark 2009
Proceedings Rovyal Soc B 276: 47-53.
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The role of socio-economic factors In
shaping bird introductions in Europe

Francois Chiron, Susan Shirley and Salit Kark

The Biodiversity Research Group

Chiron, Shirley and Kark
Proceedings Royal Society
Biological Conservation
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Behind human activity...

What role do European politics play in
shaping the differences between Eastern

and Western Europe?

The “Cold War” hypothesis
(1949-1991)

Number of species introduced

1-10
11-20

21-30
31-40

4072




The Cold War hypothesis

Western
Europe

Before, during
and after the
Cold War,
alliances with
various
continents for
trade and
Immigration.

The Iron
curtain

Eastern
Europe

During the Cold
War, isolated
from most other
continents except
Eastern Europe,
Central and
South-East Asia.



The Cold War hypothesis

Variations in European (=) and Non-European (= - )
birds introduced:
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The Cold War hypothesis

European () and Non-European ( + -+
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During the Cold War,
more Iintroductions of a
large diversity of non- _
European alien birds ~
(mainly from North

America and Africa)

More introductions of
European alien birds
(e.g., partridges)

= Both the spatial and temporal patterns of exotic bird
Introductions in Europe were largely shaped by the Cold War
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Australia INVERSE project goals

Quantify and map bird invasions in Australia

Study main determinants of bird establishment

Compare to our previous studies in Europe

Use information for prioritisation of actions




Comparing invasion hypotheses

v Our results from Europe support the Human

Activity hypothesis (Chiron et al 2009 Proc Royal
Society, 2010 Biol Conservation, Pysk et al 2010
PNAS)

v Australia was more recently settled: provides
good test of the Rich Get Richer hypothesis




Compiling introduction Data

Books
Journal articles
“Grey’” literature

Reports

Atlas Projects
Bird Guides and Checklists
Web-based sources

Avian introduction events between 1788 (the
First fleet) and 2000



Australian introductions

Overall, 60 non-Australian bird species were
Introduced between 1788 and 2000
Over 600 spatially referenced introduction events

» 24 successfully established breeding species in Australia
by 2014

» Five of the 24 are also established in Europe

» Alien richness ranged from 0 to 18 per grid square with
native richness ranging from 0 to 401 (per 50 sq km)

15 birds were introduced in Tasmania, 14 established
Data of introduction events complemented by atlas data

YV VYV

McKinney and Kark, Diversity and Distribution 2017



Adding atlas data

v' >950,000 records of aliens

v’ Total ~9,000 grid squares 50X50 km across Australia
(including near shore islands: Tasmania, Kangaroo Island
and Tiwi Islands etc)

v" The literature-based historical data was complemented to
map introduction events and their outcomes

McKinney and Kark, Diversity and Distribution 2017



Alien Bird Species Richness:
Europe vs. Australia

Non-Australian alien bird richness
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Predictors of alien bird richness

Natural characteristics Native bird richness

of the Invaded Temperature (Min)
ecosystem Plant productivity

Habitat diversity
Human-activity Number of species introduced
related factors Human impact, activity
Traits of successful Species origin (intra or
invaders Inter-regional)

McKinney and Kark, Diversity and Distribution 2017



Hierarchical Partitioning Results
Human-related
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Global establishment patterns of alien birds
show similar results and a combination of

human-related and environmental determinants

Dyer, Blackburn and
partners, 2017 PLoS Biology




Total number of species introduced at the country level
between 1500-2000
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Dyer EE, Cassey P, Redding DW, Collen B, Franks V, et al. (2017) The Global
Distribution and Drivers of Alien Bird Species Richness. PLOS Biology 15(1):
e2000942. doi:10.1371/journal.pbio.2000942 ot
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Global map of alien bird species richness

Dyer EE, Cassey P, Redding DW, Collen B, Franks V, et al. (2017) The Global Distribution
and Drivers of Alien Bird Species Richness. PLOS Biology 15(1): €2000942.

@PLOS ‘ BIOLOGY




1500 - 1903 AD

Locations of origin and introduction for bird species with
Introduced populations

Locations of origin

Locations of introduction
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Dyer et al. (2017) The Global Distribution and Drivers of Alien Bird Species
Richness. PLOS Biology 15(1): e2000942. doi:10.1371/journal.pbio.2000942

@PLOS ‘ BIOLOGY



1500 - 1903 AD

1983 - 2000 AD

Locations of origin and introduction for bird species with
Introduced populations

Locations of origin Locations of introduction

Dyer et al. (2017) The Global Distribution and Drivers of Alien Bird Species
Richness. PLOS Biology 15(1): e2000942. doi:10.1371/journal.pbio.2000942

@PLOS ‘ BIOLOGY



Some thoughts and ideas for future collaborations

» Factors shaping Australian aliens richness are
different to Europe

» Global and European alien richness show strong
links to socio-political factors

» Impacts are unigue (interactions work, cavity
nesting birds)

>  Effect of survey effort (number of unique survey
records per quadrat)

» Australian native richness (honeyeaters and
parrots)

Australian birds are very aggressive (why?)

Opens many questions for future work
and collaborations

YV VY




The coinvasion of alien birds
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Ploceus Introduced birds in Israel:
Increase In the past decades

Many of the
Introductions are In

the past 20 years

FO e

Acridotheres
burmannicus
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Holzapfel et al 2006, Sandgrouse



Distribution of the
& 31-100 a Common Myna
oLy / . - in Israel
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o 6-10
o 1-5
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Individuals
per
site

. 1 Satellite image souce:

| NASA Geocover 1990,

i | https://zulu.ssc.nasa.gov

/mrsid

Holzapfel et al., 2006



Common
myna
range In
Israel
based on
Garden
Birds
counts up
to 2017,
created by
Assaf
Shwartz
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Rose-
ringed
parakeet
range In
Israel
based on
Garden

Birds
counts up
to 2017,
created by
Assaf
Shwartz
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The Yarkon Park

Israel (~262 ha)

In

The largest urban park




¢ Point sampling
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Assaf Shwartz, Yotam
- Orchan and many birders
and volunteers -



Invasional meltdown "n>nn"

Simberloff and von Holle




Positive interactions of nonindigenous species: invasional meltdown?

Daniel Simberloff* & Betsy Von Holle

An invasional meltdown process:

“the process by which a group of nonindigenous
species facilitate one another’ s invasion in
various ways, increasing the likelihood of survival
and/or of ecological impact... Thus, there Is an
accelerating accumulation of introduced species.”

Much work has been done on two species,
less at a whole community or guild level



Vinous-breasted myna Acridotheres
burmannicus

Vinous-breasted
Myna

Vinous observations

The Yarkon Park g:
=3

Vinous distribution E [19 A Kilometers;




Secondary cavity
nesters

Great tit, house sparrow,
Scops owl, common myna,
vinous-breasted starling

Weak Natural
excavator cavities

Rose-ringed
parakeet
Primary
excavator
Syrian

woodpecker



Figure of Yarkon Park cavity nesters web
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"inous-breasted starling
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(37)

House Sparmrow

(59)

Natural cavities (n=92)

Jrr

Rose-ringed parakeet

(53)

Syrian woodpecker
(100 cavities excavated)

Eucalyptus, poplar, tamarisk, other trees

Secondary cavity
nesters

Weak excavator

Primary excavator



T

Rose ringed
parakeet

Orchan et al.
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Orchan Y., Chiron F., Shwartz A. and Kark S. 2013. The complex
Interaction network among multiple invasive bird species Iin a

cavity-nesting community. Biological Invasions 15: 429-445

Charter, M., Izhaki, 1., Mocha, Y.B. and Kark, S. 2016. Nest-site
competition between invasive and native cavity nesting birds and
Its implication for conservation. Journal of Environmental
Management 181: 129-134.




Sustainability

| S

UQis installing wildlife nesting boxes like the one In this tree to increase wildlife
habitat on campus. Working with UQ Conservation scientists, more than 120 wildiife
nesting boxes have been instalied at the St Lucia and Gatton Campuses and at the
University's Long Pocketand Pinjarra Hills sites,

A range of native species, from birds and mammals to reptiles and Insects, depend
on the natural hollows that develop in trees for breeding, roosting and sheltering. In
urban spaces that have been subject to widespread Clearing of large, old native
trees, nesting boxes provide an important supplement to naturally occurring
hollows. These nesting boxes also allow UQ researchers to study the behaviour and
ecology of cavity users to help advance their ‘conservation.

Over a dozen native species, including birds such as rainbow lorikeets, pale-headed
rosellas, scaly-breasted lorikeets and mammals, such as squirrel gliders and
Possums, use the nesting boxes in this area,

THE UNIVERSITY
W OF QUEENSLAND

AUSTRALIA







Interactions




Interactions
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Interactions
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I\/Iore Info here: KarkGrour_) org



More 1nfo: KarkGroup.org

Orchan et al. 2013, Charter et al. 2016



Species interactions around nest boxes and
natural hollows




Known knowns, Unknown knowns, and unknown

unknowns
Publishgd Niche overlap: Niche overlap:
interactions full model strong overlap

N: 1 ‘

Yellow- 3 nightjar

Blu




vV VY

Some thoughts and ideas for future collaborations

Factors shaping aliens richness are different across
continents

Global and European alien richness show strong
links to socio-political factors Complex interactions
determine establishment outomes

o

Impacts are unigue (interactions work, cavity
nesting birds)

Management and cross boundary coordination

Opens many questions for future work
and collaborations

e



Thanks 77n
Biodiversity Research Group students and postdocs
Andrea Griffin and Francoise Lermite
Research partners in Europe, Israel and Australia
The Australian Research Council

Photo: Salit Kark

Read more: www.KarkGroup.org



Common Mynas
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Common Mynas

Period of First Invasion

g 1825-1970
Darwin o 1970-1975
: 1975-1980
1980-1985
1985-1990
1990-1995
1995-2000

_ 2000-2005
S Lownsvilc 2005-2008

"8 Cairns
o,

. 2008-2010

i B 2010-2012
I 2012-Present

Alice Springs
°

u
) ..’:'Newcastle
Adelaide ™, E 'f by
- B chucer,, .* 73 . =, Wollongong

l-‘E:\.. o g '! Canberra
Il

l!-l

Common Myna Introduction Time Framé"*"-

Source: Atlas of Living Australia
www.ala.org.au

Accessed 10/10/2013

Map Created by Matt McKinney
21/05/2014




European Starlings
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European Starlings

Period of First Invasion
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Quantifying the impacts of the
invasive common myna in Australia

Andrew Rogers,
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Common Myna: Distribution




Known knowns, Unknown knowns, and unknown

unknowns
Publishgd Niche overlap: Niche overlap:
interactions full model strong overlap

N: 1 ‘

Yellow- 3 nightjar
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An island continent

* 313 species in Australia depend on hollows
* Birds — 114 species, ~31%

* No woodpeckers
* No birds create hollows in living wood

* Natural tree hollows are a limited resources in
transormed landscapes due to the loss of big
old trees

e Should lead to increased competition around
remaining nest sites

* Despite this, some cavity breeding species do
very well in urban habitats.

Human population density

Population per square kilometre

I oe than 8000
I 5000 - 8000

[ 500- 2000 Kilometres

Less than 500
Source: Census of Poputation and Housing 2011,
I o popuiation © Commonwealth of Australia, 2014

Bird species richness

]
[ 2000- 5000 [} 500 1,000 F
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Invasional meltdown "n>nn"

Simberloff and von Holle




Positive interactions of nonindigenous species: invasional meltdown?

Daniel Simberloff* & Betsy Von Holle

An invasional meltdown process:

“the process by which a group of nonindigenous
species facilitate one another’ s invasion in
various ways, increasing the likelihood of survival
and/or of ecological impact... Thus, there Is an
accelerating accumulation of introduced species.”

Almost all work has been done on two species,
very little at a whole community or guild level



Main goals

v Examine the factors affecting establishment of
alien birds during an ongoing invasion process

v Examine interactions between cavity nesting birds

v Examine the interactions among the different alien
birds and their effect on establishment

v Examine the interaction network among both
aliens and natives within a whole community




7w qnoin NTIAY
N

NTAYNA [NIX DN
7 n'w?20 Y"1 N

7N
18

n

17N [1an




YAV NINYH MOSVN

D'2'NN NN 7Y AXI9SNA DINNNA 770 71 ' 177D 7IXD

NINNN 2PV 710 72V NIRIYN NIF?'7¢ DIYOSWN 'TAIIAN 'TT?
[12'70 1IN 7V e

'TANIAN 'TITN 7W nW790 DK NU'RN N'TIAN N1'ANY PN
D719 DN [AWNA NP'70'7 7' 1At ,0DNNN DT

7X17 1’01 D'Min 0 Y (1R N 9'oINT 21pwh X
TIVI D'TAY' 112V D0 DN 7WUNnY?)

In 27N T 7V NI7XINN NIAY0N NVY NIX N'N9N7 Y'min
(NI71TA NINWTNA [12D) D'W719N D1'NN

Acridotheres

burmannicus

Psittacula krameri
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Thank you for your attention
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Why Birds?

Good records on both successful and failed introductions

Conservation importance



Alien Bird Species Richness:
Europe vs. Australia

Non-Australian alien bird richness
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Alien Bird Species Richness:
U ASENUERIE

Exotic bird richness at 50x50 km




Determinants of alien bird richness

Natural characteristics Native bird richness

of the invaded Temperature (Min)
ecosystem Plant productivity

Habitat diversity

Human-activity Number of species introduced

related factors Human impact, acitivity

Traits of successful Species origin (intra or
invaders Inter-regional)



Ploceus Introduced birds in Israel:
Increase Iin the past decade

At least 24 aliens of
which 58% are recent

Acridotheres
burmannicus




Introduced bird species in Israel

Number of introduced bird species
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Holzapfel et al 2006, Sandgrouse



Distribution of the
& 31-100 a Common Myna
oLy / . - in Israel
(@] - : ST \
o 6-10
o 1-5
o *

Individuals
per
site

. 1 Satellite image souce:

| NASA Geocover 1990,

i | https://zulu.ssc.nasa.gov

/mrsid

Holzapfel et al., 2006



Vinous-breasted myna Acridotheres
burmannicus

Vinous-breasted
Myna

Vinous observations

The Yarkon Park g:
=3

Vinous distribution E [19 A Kilometers;
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Type

Source

Online database

Previous studies

Governmental agencies®

Citizen Science project*

Non-Government Organizations

Museums

Personal observations

Personal correspondence

Global Biodiversity Information Facility (GBIF)
(GBIF.org, 2015), VertNet (vertnet.org, 2015),
SABAP?2 (Brooks, 2017)

Holzapfel et al., 2006

Israel Nature and Park Authority (INPA)

Birders, schools, amateur birders

The Israeli Center for Yardbirds, HaMaarag —
Israel’s National Ecosystem Assessment Program,
Society for the Protection of Nature in Israel -
Israel Birding Portal [1]

The Steinhardt Museum of Natural History, Israel

Research team

C. Holzapfel

N © Data — Department of Information Systems, INPA
* In collaboration with The Israeli Center for Yardbirds

Table S1. Details of the resources used to collect species occurrence records used in this study.

Magory Cohen & Dor, in prep.



Human impact on biodiversity and what can we do about it?
Assaf Shwartz

TRt

Shwartz et al. 2008 Land. Urban Plan.




Urban adaptors
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The network of interactions between cavity nesters

= Established relationships

.......... 9 === = Uncertain or non-significant relationships
o.... .......... 0 ............. %,
a4 -
Vinous-breasted starling  |........o] Common myna s House sparrow Secondary cavity

0..
.

o..
CS
",
..
.
-
*e
.

g R"s"‘”“ﬂ:‘: parakeet Weak excavator
(53)

' Primary excavator
Syrian woodpecker
(100 cavities excavated)

(Shwartz et al. Diver. & Dist. 2009; Orchan et al. Biol. Invas. 2013)



The impacts of alien birds - after 14 years
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The impacts of alien birds - after 14 years

= Bird community
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The impacts of alien birds

Time frame Data collection Location
Study 1 2003 vs 2017 Standardized Yarkon p.ark,
protocol Tel Aviv
Study 2 2001-2017 | Standardized Ramat
protocol Hanadiv
nature racarve
Study 3 2006 - 2018 Citizen science All over Israel
program

Yarkon park, Tel Aviv

Ramat Hanadiv nature reserve

Legend
:I Boundries

Il standardized surveys
©  Winter backyard bird survey

District

[ ] Nortn
B +aita
[ central part

D Tel Aviv metropolis

[ Mountain area
[ soutn

0 15 30

JORDAN

. L

km N




The impacts of

alien on common local species

Scientific name

Yarkon Park survey —|LTER in Ramat Hanadiv| Backyard bird survey —

2003 & 2017

— 2001 to 2017

2006 to 2018

Yom-Tov et al. (2012) -
1930s to 2010

Common myna
Laughing dove
Rose-ringed parakeet
Monk parakeet
Eurasian blackbird
Eurasian hoopoe
Eurasian jay

Feral pigeon

Graceful prinia

Hooded crow
House sparrow

Palestine sunbird

Syrian woodpecker

White-spectacled bulbul

Alien
Alien
Alien
Alien
Native
Native
Native
Native
Native
Native
Native
Native

Native
Native

Native

0.58+0.08***
-0.0240.005***
0.18+0.03***
0.74+0.09***
0.001+0.004
0.001+0.007
0.01+0.004*
-0.19+0.16
-0.06+0.007***
0.02+0.004***
-0.25+0.06***
-0.32+0.05***
-0.008+0.006

0.000+£0.000

-0.14+0.02***

0.08+0.01***
0.04+0.04
0.03+0.01**
Not observed
0.23+0.08**
-0.04+0.01*
0.2740.04***
0.005+0.005
-0.04+0.11
-0.01+0.05
0.05+0.03
-0.03+0.01*
-0.07+0.05

-0.001+0.01

-0.38+£0.08***

0.30+0.02***
0.05+0.03***
0.13+0.03***
Not surveyed
-0.021£0.01***
-0.007+0.004*
-0.01+0.01
0.22+0.07***
-0.03+0.006***
-0.009+0.008
0.06+0.04**
-0.104+0.10 *
-0.05+0.01***

-0.01+0.003***

-0.09£0.01***

Introduced
Introduced
Introduced
Introduced
Increasing
Increasing
Increasing
Decreasing
Increasing
Increasing
Increasing
Increasing

Increasing
Increasing

Increasing



Summary

= What has changed in Israel in the last 14 yeas?

— Urbanization

—> Species invasions, which started in the Yarkon Park

= Common myna impact house sparrow and maybe other
common species through competition

Shwartz et al. 2009; Orchan et al. 2013; Charter et al. 2016; Berger 2017
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Summary

= What has changed in Israel in the last 14 yeas?
— Urbanization
— Species invasions, which started in the Yarkon Park

= Common myna is impact house sparrow and maybe other
common species through competition

= Biotic homogenization:

Sh\gmrlgz et al..2009; Orchan et al. 2013; Charter et al. 2016; Berger 2017
ew winners vs. many loosers

— Alien species > Common (generalist and P i O
Regional pool V' L O @) \ (O Generalist species

urban exploiters) species i @)
p ) p of species l\ ‘ ' > I <@ Specialist species with
S specific functional trait

‘---——‘

Human-induced Disturbance gradient

Locally
structured
communities
Complementarity
Functional homogenization

environmental filter

Clavel et al. 2011 Front Ecol Environ
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