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The threat of invasive speaes
to island birds

Steffen Oppel
Senior Conservation Scientist




Islands host many unique species

world has around 465,000 islands that cover 5.3% of the
world’s land area

19% of all bird species (1947 species) occur only on
NERELE
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Tershy et al. 2015. BioScience 65: 592-597



Humans bring non-native species

humans have spread mammals, birds, reptiles and other
species for >1000 years

i ( d species establish
wild pop! 5‘ E==Mlive species

A

flecies on >90%



Invasive mammals threaten island birds

many endemic bird species are flightless and have no
natural defenses against mammals

invasives kill adults and chicks, and destroy habitats
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The 10 most detrimental vertebrates
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Islands with the most threatened birds

| birds on islands
%
@ 2-10
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Spatz-etal-2017.-Science Advances 3



Eradication of invasive species
pioneered by New Zealand in the 1970s

one of the most effective conservation management
actions worldwide

eradications successfully completed on >900 islands
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Global island restoration success
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Jones et al-2017. PNAS 113:4033-4038




Ascension R

0

5 Kilometres

E::l‘,l-'[)él~n|'|'n'|e. BB [ PR ATl B B e o i Bl Bl




500 -

400

300 -

200

100

O_




St Agnes (Isles of Scilly) without rats

Manx Shearwater chicks
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Interactions of invasive mammals

many islands invaded by >1 alien species

eradication of just one alien species may
increase abundance of other alien species

need to understand influence of different alien
species before an eradication




Cats and rats on Corvo (Azores)

removing rats may increase negative effect of cats
cats and rats need to be eradicated simultaneously

cat eradication very contentious on an inhabited
island with domestic cats

Hervias et al. 2013. Biological Invasions 15: 143-155






Cat control altered rodent abundance
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Benefits of cat control differ by habitat

| semi-desert pasture

Oppel-et al. 2014. J-Applied Ecol. 52: 1246—1254






Prioritising the work ahead

invasive species affect highly threatened birds on 1279
islands worldwide

we cannhot eradicate all invasives from all islands — so we
need to prioritise the islands that we can restore

islands where the most threatened species could be
saved by eradications are top priority




The highest priority islands worldwide
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... in the United Kingdom
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What is ‘biosecurity’?

preventing invasive species from getting to islands is
more efficient than removing them

biosecurity = rigorous measures to prevent invasive
species getting to or establishing on islands

Rat FFree
Isiar

No Rat Infested
Ships Allowed




Backup plan to detect (re)invasions

invasions generally involve few individuals

Low Density

High density
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Conclusions

protect what you have by improving biosecurity and
rapid response plans

restore islands where invasive species can be eradicated
and where threatened native species will benefit

consider biological interactions prior to eradication
planning unless all invasive species can be eradicated
simultaneously
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“spea  Rateradication from
Berlenga Island

2015 - 2018
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Preparing the eradication

* The biggest populations of several seabirds in Continental Portugal, namely Cory’s
shearwater Calonectris borealis, Band-rumped storm-petrel Hydrobates castro, Shag
Phalacrocorax aristotelis, Yellow-legged gull Larus michahellis. The native vegetation
includes three endemic species of conservation concern

 The presence of IAS in Berlengas (Black-rat Rattus rattus) is considered to have a
significant impact on several seabird species and on the island vegetation. It is also
thought that it prevents colonization of the main island by prospecting Band-rumped
storm-petrels that are often registered there

 The Blackrat is one of the most distributed and diffused rodents, and considered one of
the main causes of the decline and extirpation of various species of plants mainly by
seeds depletion, and of seabirds by predation of eggs and chicks.



Berlengas archipelago

Figure 1 — Berlenga Island and the position of Farilhdes
islets in the top and Estelas islets in the left.



« Berlenga is the main island of Berlengas archipelago located about 10 km
off Peniche, Continental Portugal

 The island has an area of 78.8 ha and a maximum altitude of 92 m and Is
the only island with a population of Black rat

« Atypical Atlantic influence is noted in the north and west cliffs and a
Mediterranean in the south and east cliffs

* The climate is seasonal with a wet winter followed by a dry long season,
from spring to late autumn



Baseline Studies

« Capture of Black-rats occurred from January to December 2015 using
Sherman® XLF15 live traps

* Traps were set in 3 grids 5x6m, and spaced by 50m within each grid

 Grid position was chosen in order to sample the main type of habitats
present on Berlenga Island

« Each grid was sampled once (2 days of pre-baiting plus 4 days of
trapping) every other month using peanut butter as bait

« A unigue numbered mark was placed in the ear of each trapped rat
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Figure 2 — Measuring and marking a captured Black-rat in
the left image, and a ear mark in the right image.



Results (Distribution and abundance)

*Density of rats was estimated using Spatially Explicit
Capture-Recapture models (SECR).

= The presence of rats on the small islets located
near Berlenga (>1km) was assessed 3 times (July
2014, April and September 2015) using wax-blocks
mixing peanut butter and paraffin. No sign of rats
were detected.



Capture-recapture
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Figura 3 — Nimero de individuos capturados e recapturados em cada més com a respetiva
grelha onde foi efetuada a amostragem (A- llha Velha; C- Berlenga).



Grid Density (ind/ha) SE IC 95% Detection function AIC

A 40.15 16.52  18.49-87.18 Expontential 555.0*
38.06 15.36 17.78-81.48 Half-normal 556.34
41.42 18.35  18.06 - 94.97 Hazard rate 556.46

B 36.36 9.64 21.82 - 60.59 Expontential 725.37*
30.43 6.99 19.51 - 47.47 Half-normal 726.93
35.85 23.72 11.00- 116.80 Hazard rate 730.29

Table 1 — Results of the SECR models. * indicate the best models based
on the smaller AIC value.

2800 > Berlengas < 3100 Rats!
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Figura 8 — Proporcdo de cada grupo de itens encontrados nos conteldos estomacais e intestinais.



Ana

Rattus rattus

19 amostras de ratazana-preta capturadas na ilha Berlenga
Grande antecederam a campanha de erradicagdo.
Extracgcdo de ADN genomico para PCR (Polymerase Chain
Reaction) de marcadores moleculares adequados

Foram seleccionados 2 marcadores moleculares
mitocondriais — citocromo b e d-loop, para avaliar a origem
da colonizagdo de determinada populagdo de uma
determinada espécie em ilhas/arquipélagos assim como
evidenciar a diferenciagéo de populagoes.

ise Genéetica (Mith of relic species!)

As sequéncias foram truncadas a 700 pares de bases
Uma unica sequéncia para a ilha Berlenga que
apresentava total redunddncia/identidade com
sequéncias publicadas provenientes de:

Espanha, Franga, Itdlia, Tunisia, ilhas Candrias
(Tenerife, La Palma, El Hierro, La Gomera, Gran
Canaria, Lanzarote), Senegal e Benim

Esta auséncia de diferenciacdo genética ao longo de
dreas geogrdficas bastante vastas é coerente

com uma colonizagdo recente (do ponto de vista
evolutivo).
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Knock-down phase

e 400 Kg of Talon block pellets and 100Kg of Racumin grain pellets
calculated necessary

* A grid of 1000 baiting stations spaced 25x25m covered the entire
island.

* Each station was baited with 4 cereal pellets containing 0.005% of
anticoagulant Brodifacoum (branded as Talon).

e Extra stations were set around and inside the main building areas
(fortress, lighthouse and fishermen houses).
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Baiting Operations

* Figure 3 — Baiting station view at top images. Pellet consumed by Black-rats at top left. Field team at top right.







Bait distribution methodology

* All baiting stations were visited twice a week
and pellets were replaced when needed.

* Additionally, paper bags filled with 4-6 pellets
were used to bait inaccessible cliffs, caves,
ground cavities and walls.



Period Date (from - to) N of people Main tasks
Setting traps and

1 21/09 - 22/09 17 _
bait replacement
2 24/09 - 25/09 17 Bait replacement
Bait replacement (2
3 28/09 - 29/09 17 Hrep (
pellets)
Bait replacement (2
4 02/10 - 14/10 6 Hrep (
pellets)
Bait replacement (2
5 27/10- 09/11 4 P (
pellets)
Bait removal and
6 10/11-07/12 6 changed by peanut
buter wax-blocks
Setting snap-traps
and bait stations
7 09/12 - 13/12 6 ,
with cereal pellets
in strategical places
8 12/01 - 22/06 6-8 Monitoring phase

Table 2 — Knock-down phase from September 21st to December 22nd, 2016 (period 1 to 7). Period
8 correspond to the Mop-up phase and occurred in 2017. Number of people involved in each
period is also presented.



Mop-up phase

* The last sign of presence of Black-rat was recorded during the 5th
monitoring period (November 2016).

 Mop-up phase started after 2 monitoring periods with no recorded signs
of Black-rats. Cereal pellets were totally removed and replaced by 2 wax-
blocks (mixture of peanut butter and paraffin).

 Mop-up phase lasted 6 months (corresponding to period 8). Baiting
stations were visit once per trimester. If a possible sign of rat was
detected, wax-blocks were immediately replaced by cereal pellets in that
baiting station and in the surrounding ones, until the next visit.

e 10 snap-traps covered with a metal mesh were strategically placed in sites
where rats were known to be more abundant or harder to eradicate.



* Figure 4 — Evolution of bait consumption along the monitoring

periods.
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20/Set 24/Set 28/Set 2/10

27/0ut 10/Nov 9/Dez

NEEREIRE - consumo total; Earanjalescliro - consumo >50%; Laranja claro - consumo <50%; Amarelo - vestigios de rato; [EElae - Sem consumo; Preto - Sem informacéo visitada



Period 1 — 20 Set
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Period 2 — 24 Set
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Period 4 — 2 Oct
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No consumption

Medium
@ No data
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Low
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Monitoring Phase - Biosecurity
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main entrance points

5 Lines of 10 Snap
traps (n=50)
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Habitat restored for birds and plants!




* Life Berlengas project (LIFE13NAT/PT/000458) is co-funded by the LIFE
programme of European Commission and by the Portuguese National
Fund for Conservation of Nature and Biodiversity. We greatly
appreciate the support of each member of the field teams (including
ICNF wardens, volunteers and SPEA colleagues). To our amazing cooks
who so well feed our stomachs and moods during field work. To the
“Associacao Amigos da Berlenga” and the National Maritime
Authority for the logistical support. To ICNF for all the necessary

licenses.



Co-funded by the LIFE program of European Commission

Thank You!
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Removing Carpobrotus from Berlenga Island.
How difficult to achieve this objective?
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Ana Isabel Fagundes, Nuno Oliveira, Eduardo Mourato, Paulo Crisostomo, Pedro Geraldes, Joana Andrade




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Carpobrotus in Berlengas

® Introduced in the fishermen’s village in the

1950s

® Quickly spread throughout several slopes of

the island

® |In 2014 the area occupied was almost 4 ha

1986 _Author unknown
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Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Threats to Native Vegetation

« 3 endemic plants present on Berlenga Island
» Berlengas Thrift (Armeria berlengensis) CR
« Berlengas Rupturewort (Herniaria berlengiana) VU

« Berlengas Fleabane (Pulicaria microcephala) VU

; - '.(i <!
© Débora Marujo




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Removing Carpobrotus

® Manual removal along the contour lines
delimiting strips to prevent soil erosion.

® Use of a brush cutter to cut the upper part of

the strip.

® The material removed is rolled and left to dry
on top of the Carpobrotus mat immediately
below.

® Strips with 2-4 meters wide. Removal of the

remaining strips in two or three passages.




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Removing Carpobrotus

® \Works carried out especially outside the
summer season

® Annually is necessary to check the strips

and remove resprouts | © Miguel Lecog
® |n the most inaccessible places, it is
necessary to abseil to reach the Carpobrotus

patches

© Fotojonic












Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Results

® From October 2014 to December 2017 the
project team removed 30.826 m? of

Carpobrotus (~80%).

Total Removed
Hours |Man-hours| area (m?)
2014 58 313 8,528
2015 66 415
2016 80 622 15.138
2017 150 984 30.826
TOTAL 354 2334

Necessary 95 man-day to remove 1 ha
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Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Monitoring

® Monitoring areas show a rapidly increase of

Carpobrotus growth

100
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April 2016 March 2017
.Area sowed . Area not sowed

Average percentage of Carpobrotus coverage in the monitoring strips




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Monitoring

® The vegetation recover is very slow

April 2016 March 2017

'/5,?

| Carpobrotus

[ Native vegetation [ Bare soil

Average percentage of vegetation coverage in the strip that was sowed
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Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Problems found




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Problems found




Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?

Problems found

® Some rock falls were observed on the path
to the beach which required the use of

coconut blankets



Removing Carpobrotus from Berlenga Island. How difficult to achieve this
objective?
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MAP OF THE TALK

 Madeira, biodiversity and natural

WORKSHOP

history
 Vertebrate Invasive Species in
Madeira
DE 29 A 31 JANEIRO DE 2018 ) )
e Eradication and control of IAS
 The future:
e Are we facing the end?

e Are we all going to jail?

Habitat restoration and IAS management:
Which are the new challenges? The Madeira case study
s .

. Paulo Oliveira
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MADEIRA: ISLANDS, SMALL ISLANDS AND ISLETS
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MADEIRA: BIODIVERSITY AND NATURAL HISTORY

e Diversity of habitats

e 7571 taxa (2008)
e 1419 taxa are endemic (20%)

* Many vulnerable or in danger due to the threat of IAS




“INVASIVE ALLIEN SPECIES ARE
A MAJOR DRIVER OF BIODIVERSITY LOSS”




Invasive vertebrate species 1990

Island/islet

Madeira
Porto Santo
Deserta Gr
Bugio
Selvagem Gr.
Ilhéu da Cal*
Ilhéu de Ferro
Ilhéu Chao
Ilhéu de Cima
I. da metade

Selvagem Pq.

Human  Size (ha)/
Altitude (m)
280.000 74175/1862

4000 4043/517

(*) 1028/479
321/388
(*) 241/163
(*) 140/178
25/130
(*) 43/100
(*) 31/124
(*) 20/ 98

20/49 <

Vertebrate Invasive species in 1990

IAS DISTRIBUTION

Goat Pig Rabbit Rats(sp) Mice Cat Ferret
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Invasive vertebrate species 2018

Island/islet Human  size (ha)/
Altitude (m)
Madeira #£280.000  74175/1862
Porto Santo 4000 4043/517
Deserta Gr # (%) 1028/479
Bugio # 321/388
Selvagem Gr. g (%) 241/163
llhéu da Cal* ¥ () 140/178
Ilhéu de Ferros 25/130
Ilhéu Chdo 4 () 43/100
Ilhéu de Cima# (%) 31/124
l. da metade 4 (*) 20/ 98
Selvagem Pq. 20/49

Goat

IAS DISTRIBUTION

Vertebrate Invasive species 2018

Pig

Rabbit

¥ XK XX

x

Rats (sp) Mice Cat Ferret
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ERADICATION PROJECTS
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RESULTS

Abundancia dos tixones alvo de predagdo
s e Rt (2017}
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Land snails in I. Baixo ADURGANGIA OS TAXONES AIVO de Predagao
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RESULTS

Geckos in Selvagem Grande

2002 (Jul.) 2002 (Nov.) 2003 (May) ~ 2004 (Mar.) 2005 (Apr.)

Year (Month)




“INVASIVE ALLIEN SPECIES MANAGEMENT IS A KEY MEASURE
TO ENSURE CONCRETE, EFFECTIVE AND LONG LASTING RESULTS
IN TERMS OF NATURE CONSERVATION”




THE PRESENT CHALLENGES

e Legislation conflict and lack of specific legislation

* EU Regulation 1143/2014
On the prevention and management of the
introduction and spread of invasive alien species

e EU Regulation 528/2012
Concerning the making available on the market and use
of biocidal products

e Biodiversity is mentioned only 2 times!
* Nature conservation is not mentioned!




THE PRESENT CHALLENGES

e Legislation conflict and lack of specific legislation

* National legislation
e Types of use
* Professional, non professional, industrial,
domestic, etc

 Rodenticide list of DGS and DGAV
e 110 products

TP 14
(rodenticida)
Uso
Profissional -
dentro de

TP 14
(rodenticida)
Uso Nao
profissional -
Interiores e
exteriores (em
torno de
edificios).

casa. fora de

casa (soa

volta dos

edificios) e em

esgotos.

Biocida de Uso Veteninario. Rodenticida para Difenacume 0,005%, excipientes q.b.p.
controlo de ratos e ratazanas nas instalacbes  [100%

pecuarias (TP14).

by Sipen (2] Mt = gl WIS 3§ porkhe Ve covemss BFEEn




THE PRESENT CHALLENGES

e Legislation conflict and lack of specific legislation

* National legislation
* Shooting
* Legally what we do is “density control” of
cinegetic species!




THE PRESENT CHALLENGES

e Legislation conflict and lack of specific legislation

* National legislation
* Feral/wild cat control
e Euthanasia can only be performed by a vet.
(only one)

= 2 hours
minutes . — CAT
walking
by car
Phone call to
Vet
%
Vet Phone call to
leaves coordinator
the office - -\
Send me
declaration to
sign



THE PRESENT CHALLENGES

e Lack of communication skills
* Extreme Animal Lovers/Rights Movements

‘*- -
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FINAL THOUGHT

Invasive vertebrate species 2018

Island/islet ~ Human  Size (ha)/ Vertebrate Invasive species 2018
Altitude (m)

Goat Pig Rabbit Rats(sp) Mice Cat Ferret
Madeira 280.000 74175/1862 p p p p P P P
Porto Santo 4000  4043/517 p ) p P P )
Deserta Gr (*) 1028/479 P - P i} P i
Bugio - 321/388 p ) p i P ) )
Selvagem Gr. (*) 241/163 - - P _ p i _
Ilhéu da Cal* (*) 140/178 B} B} p B} P - B}
llhéu de Ferro - 25/130 ) i} p B} - -
Ilhéu Chio (*) 43/100 - - - _ p i _
Ilhéu de Cima (*) 31/124 - - P - - _
I. da metade (*) 20/98 - - - P p P _
Selvagem Pq. - 20/49 - - - i - - _
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THANK YOU

WORKSHOP

e OVERCOME THE LEGISLATION CONFLICT
i e PROMOTE SPECIFIC LEGISLATION
« IMPROVE COMMUNICATION WITH

PUBLIC

Habitat restoration and IAS management:
Which are the new challenges? The Madeira case study

Paulo Oliveira



Operational and technical skills
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THANK YOU

Invasive Alien

Species (IAS)

| iy |
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Eradication and control of vertebrate IAS in
Madeira Archipelago: a short review

Paulo Oliveira



MADEIRA: PROTECTED AREAS

Protected Areas and Natura 2000 sites

7 Protected areas

18 Natura 2000 Sites

75 % of the territory




‘Crypto-ecology and ecosystems: overlooked
interactions and their importance in the restoration
ecology of islands’

Manuel Nogales, Félix M. Medina & Marta Lopez-Darias
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Ecological network
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U Island Ecology and Evolution e

_capipo Research Group (IPNA, CSIC) %ﬁﬂé




Invasive species on islands

Food and
reproduction as
basic
requirements for a
new establishment

Specially drastic effects
on oceanic islands

We often have to
restore insular habitats
that have been invaded

by exotic species

INVASIVE
SPECIES

Pl BIOLOGICAL
PR INVASIONS

Invasive
flien Species




Introduced mammals

INTRODUCED
MAMMALS
OF THE WORLD

Mammals have caused

: o numerous impacts on island

~ w9 = ecosystems but especially
& TN carnivores and rodents ...




e.g. Direct impacts of feral cats on islands: predation

(Flannery & Schouten 2001)

Groups  EX CR EN WU Teml b -
Fopties 2 10 & 7 26 | @ Monmaks

Byas 2 3B M w3 © negs
Mommaes & 3 7 @ r4
Total 3 38 47 &7 175 | @ Fegties

- —

. - o v mn W e ~n e N r -1 -y - e er - v

Groups EX EW CR EN VU Total
Reptiles 2 - 10 6 4 25
Birds 20 2 25 34 42 123
Mammals 9 . 3 7 8 27
Total 31 2 38 47 56 175

(Medina et al. 2011)

When a species disappears, its

interactions also disappear and also _ .
therefore its ecological role ... Medina et al. (2011). Glob. Chang. Biol.



Affected ecological processes

Competition with native biota

Introduction of
parasites
and diseases

Gurnell et al. (2004)

Tompkins et al. (2003)

Disruption of plant-animal

Hybridization interactions

-

Domestic cat Felis s. silvestris

Felis silvestris catus Scotland
Driscoll et al. (2007) Kitchener et al. (2007)

Traveset & Richardson (2006). TREE




The main ‘animal-plant’ interactions

Herbivory

Mutualisms

I T

Pollination (e.g. Galapagos) Seed dispersal (e.g. Canaries)




Pollination network (plants-birds) in the Galapagos islands

19 bird spp.

12 islands

420 interactions (in 5 years)

n:

106 plant species (29% exotics)

(adding 20 times more interactions than
those previously known on the Galapagos)

Traveset et al. (2013). Proc. R. Soc. B.



Galapagos archipelago: pollination by birds

Generalization was the
main pattern (no
modularity):

A probable massive
ecological response of
the bird communities to a
poorly used food
resource. We call this:

“Interaction release”

Traveset et al. (2015). Nat. Comm,



Galapagos: integration and settlement of introduced plants

Number of partners
(species)

degree

Lantana camara

(invasive)

specialization d’

Specialization degree
(availability of partners)

04

03

02

o1

Lantana peduncularis

(endemic)

‘Community level

importance’
..'E .
(O
c -
o
4(7) ~
N «
Q -
O .
QJ »
o 2
(V)] ¥ '4 :
D;;vn Natra
We did not find
differences in

interaction patterns
between native and
introduced plants, and
the latter are fully
integrated in the
community ...




Galapagos archipelago: ‘Pollination effectiveness’

Waltheria ovata Hervias et al. in prep.



The Barbary Ground Squirrel and disruption
of native seed dispersal systems

Canary Archipé'f‘.:i :

4

Fuerteventura .
Island ¥ 454

£ s
e N

1,660 km?2, max. alt. 807 m a.s.l.
100 km from Africa

Island emerged 22-11.8 M yrs ago
< 100-300 mm annual rainfall
20°C annual mean temperature

Lopez-Darias & Nogales (2009). J. Arid Environ.



Seasonal availability of fleshy fruits

This ground squirrel is totally omnivorous

and apart from terrestrial molluscs, fleshy

fruits constitute a yearly food resource of
great importance on this xeric island

(®))
o
1

Asparagus

(&)
o
T

EN
o
T

N
o
T

Availability of ripe fruits (%)
S

Opuntia

g

Winter Spring Summer Autumn
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Four seed dispersal systems on Fuerteventura Island

Native spp.

N

Larus cachinnans Corvus corax

\égbi Wrdticosa

'''''

-
..‘ 5 - ! i ..! . [ ! _ _
x Oryctolagus cuniculus /

Y Atlantoxerus getulus

Exotic spp.

(Nogales et al. 2005. Funct. Ecol.)



Fruit consumption (mouth treatment and its seed damage)

Year
Plant species (Plant siatus) Dispetsers Mca:: d:g r:::?l:zagcd ‘m'?:.“,f‘:x) l'otal ::jda:xagcd % F uwm:;ragul % F :;Tgcd Io(z:l n:«;pgngs
@ Rubia fruticosa (N} Guliotia atlontica 1.35£2.60 018 1712 9431 ® ;5 1272
Atlantoxerus getuwlus 027117 0-18 367 50,35 @ 463 1359
Oryetolagus cuniculits 0.17+ .69 0-7 224 041 @ 5959 1284
@ [ycium intricatum (N) Gallotia atlantica 0.264 148 0-29 333 791 @ 203 1272
Atlantxerus getulus 0.03£0.23 0-3 3 1051 @ $949 1359
Orvatolagus cunicudus - - 0,00 ® |10.m [ 284
® Asparagus pastorianus {N) Gallotia atlantica 0.10 £ 0.35 0-1 128 93.10 @ oW 1272
Atlantoxerus getuius 0,01 +0,05 -1 2 1.32 @ YsON 1359
Orvetolagus enmicadus 0.04 4,22 -1 52 3710 @ 6240 1284
@ Opuntia maxima (1) Gallotla alantica 0.26 4 0.88 0-8 333 78.42 @® 58 1272
Atlantoxerus getulus 0.61 = .69 h-15 824 76,90 @ 210 1359
Oryetolagus crniculits 0,10+ 0.44 0-6 132 57.32 @ 268 1284

T Lizards

1 Ground Squirrels

t Ground Squirrel
Melt-down effect?



Percentage of seedling emergence

80 r

E Control
* ® Gallotia
70 F * * 8 Atlantoxerus

B Oryctolagus

60 1

50

40 |

Germinated seeds (%)

30 1

20 f

10 f

Rubia fruticosa Lycium intricatum Asparagus pastorianus



Seedling emergence (“germination speed?”)

Accumulated frequency

Accumulated

—_
N
o

—
N
o

N
o
o

160 r

140
120
3100
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O
L6
40
20

i , 120
Rubia _
Gallotia 100
<
(5]
Control ;{ 80
D 60
Atlantoxerus 2
R
Oryctolagus 3
/ < 20
J . 0
15 20 25 30 35 40 45 50 55
Time (days) 35
[ Asparagus Contol 30
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i 825
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5 )
= 20
- =}
o
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5 10 15 20 25 30 35 0

Time (days)
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Gallotia

Control

Atlantoxerus
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Time (days)
Opuntia
Atlantoxerus Again, a
melt-down
effect ?7 ...
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;
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. antro! .

5 10 15 20 25
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Ecological processes in disruption of seed dispersal
systems by feral cats

*

Pisos de Vegetacion R I Frugivorous
® lizards
Legemmsiad o% Aty mastelte = 160
o p— ’
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TF temperate forest, LF lnurel torest, PF pine farest
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Seed dispersal systems affected by feral cats

Table 2, Number of seeds and frequency of occurrences of each plant species observed in the scat analysis of feral cats Felis catus
in the Canary Islands. Data from xerophytic scrub on Tenerife and from the juniper forest on El Hierro (between brackets).

No. 0 % seeds % occurrence
Plant species (n = 8) seeds damaged
® Plocama pendula 194 I ® 75
® Rubia fruticosa 12 (61) (=) ® j5(65)
® Sulla haemorrhoidalis 4 - 1.0
® Neochamaelea pulverulenta ] - 1.5
® Withania aristata 14 A 1.5
® Opuntia dilfenii 66 15.2 ® |90
® Opuntia ficus-barbarica (1) (-) (0.4)
® Juniperus phoenicea (71) 14 ® (69)

Gallotia galloti Plocama pendula Opuntia dillenii
Nogales et al. (2006). Ecography



Seed coat thickness and gut effect after cat digestion

300,00+

5200.00’*
=
100,00~ A4
b
= i
0,00+
Ppenduie R fticoss . tubinsts O, dient
Species
b) 5000 "
@ At Audcosy
A [ Acans pancira
40,00~ T
] 8 :
e . ‘ A cat after predating an
3 I i iguana in the Galapagos
£ 20,00- | -
l | Using sausages as
10,00 ‘ . J
I pseudo-lizards’ ...

¢S ¥ A W oo containing seeds
Opuntla dlllenu “'" Nogales et al. (2015). Biol. Invas.



Percentage of seed viability and emergence after cat digestion

Percentage

20

100
80
60
40

Percentage

20 +

Plocama pendula

——y

e L

Contral Gallotia Fells Galloha+Felis
Juniperus turbinata
@ ’ ‘ @
Controf Galicta Falis Gelloha+Felis
Treatments

®Damage 0OViability ®Germination

100 —
80 -
80 1
40 -

20 -

100

80
80
40 -
20

Rubia fruticosa

Seed coat
I | thickness
, - I.-

Controf Galleta Folis Gallotia+Felis

Opuntia dillenii

e.g. How do exotic plants
become established and then
invasives ...

@ .J @

° t Seed coat
thickness

l EE N -
Control Gallotia Felis Gallotia+Felis
Treatments

®Damage [Viability WGermination

Nogales et al. (2015). Biol. Invas



Take-home message

1) Native vertebrates are basically legitimate mutualistic
organisms for the reproduction and dispersal of many native
Insular angiosperms, whose evolutionary history has been
clearly favoured by these ecological interactions.

2) Some introduced plants, insects and mammals function as
disruptors of ecological processes, in which native plants and
animals have successfully evolved for a long time,
independently of the presence of these invasive animals.

3) An initial knowledge of native mutualistic interactions, basically
using ecological networks, provides a basic idea of ecosystem
structure. It can also identify keystone species crucial to
restoring ecological interactions in island environments.

4) Lastly, it is recommended that island restoration tasks have to be
focussed on the long-term self-functioning of these habitats.



Muito obrigado pela sua atencao...

Manuel Nogales Marta Lopez-Darias

b

Félix M. Medina . . .
To our institutions ...
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Dr Karen Varnham .

RSPB Seabird Island Restoration Project
Restoration of Island Ecosystems WorkshOp e
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So what do we mean by island
restoration?

Often used as a synonym for eradication of
Invasive species

But simply removing invasives will not
‘restore’ an ecosystem to its pre-invaded state

May also involve translocations of lost species,
or ecological analogues

Also includes biosecurity — preventing invasive
species returning, or reaching new islands



Eradication!

* Big, exciting projects

* Quick and highly effective

 Helico pte rs! (sometimes)

More birds!

Number of Manx shearwaters on Ramsey Island

4000

3000

2000

1000

0
1995

2000

2005

2010

2015




Biosecurity

* Long term commitment

* Nothing happens for years

* Difficult to fund

* Why is it so important anyway?

Number of rat sightings



Because rat invasions occur all the time!

* Noises Islands, NZ, 2.2km offshore, invaded six
times in 20 yrs

e UK—1In 2017 there were known or suspected
incursions on Coquet, Inchmickery, Copeland,
Craigleith & Puffin Islands and these are just
the ones we know about

Most of the time we don’t know because
we’re just not looking!






Shipwrecks in the seas surroundmg e o, W
Britain and Ireland > j
as researched and presented by .

Shipwrecks UK Ltd :
www.shipwrecks.uk.com

g
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The Seabird Island Restoration Project

* Beganin 2013, now extended to 2019
* Aims
— develop a strategy for UK eradication/ biosecurity
work, based on agreed priority islands

— ensure all projects are carried out to international
best practice standards (Best Practice Toolkit)

— build capacity for rat eradication and biosecurity
work — well trained and motivated staff

— Share with and learn from other organisations



SIRP in a nutshell...

Choosing the ‘best’ sites

(most to gain/ most to lose)

+

Best practice methods

+
Well trained, well-informed people

Greatest conservation gains
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Biosecurity planning

* ‘Eradication mindset’” g

a1

‘Biosecurity mindset’

BUT




Biosecurity planning

1. PREVENTION Risk species and pathways —
what could arrive and how? Put multiple
obstacles along these pathways

2. DETECTION Routine surveillance - network of
monitoring tools specifically designed for the
island and suite of invasives expected

3. RESPONSE Incursion response — detailed and
well-resourced plans for responding rapidly
and effectively to signs of key invasive species



Surveillance & incursion response tools




Roseate Tern LIFE Project — aims to protect and
enhance roseate tern populations in UK & ROI

Working with island managers we’ve written
biosecurity plans for key islands

Inchmickery & Fidra, Scotland
Blue Circle & Swan, N. Ireland
Rockabill, Republic of Ireland

NATURA 2000

’]1 Skerries, Wales
' Ynys Feurig, Wales
Coquet, England
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What do biosecurity plans look like?

* Site description, pathway analysis, detailed,
bespoke plans for surveillance and incursion
response, list of equipment needed

* |sland staff encouraged to get necessary
training, store necessary equipment know
where more can be bought, know exactly who
to contact for permissions and advice

* Get as much in place as possible beforehand —
aim to launch response within 48 hours



Incursion response methods

* Responding to probable/ definite signs of rats

e Use a grid of poison bait stations supported
with a range of monitoring tools

* Train incursion response teams!




Who needs biosecurity?

Feb 2017 —rat confirmedon | =
8ha Coquet Island T e
Draft biosecurity plan - ‘% ~
implemented b o e e

SIRP staff able to go and help
with training and incursion
response (great learning
opportunity)

Rat caught in March. Phew!



Wider biosecurity training
 Under the Shiants LIFE project, able to extend
training to reach wider audiences

e 4 x 2 day biosecurity courses for people and
organisations involved in island management

* Nature conservation organisations, local
government, landowners, community groups etc




Overseas work

* SIRP officially only covers UK and Crown
Dependencies, but keen to take opportunities
to work on - and learn from - other projects

* E.g. Yelkouan LIFE project in Malta, Darwin-
funded Iguana conservation project in Turks &

Caicos Islands (post-hurricane redevelopment, rat assessment)




Other activities

Training in safe and effective
rodenticide handling — meet new
EU requirements

Planning trials of new trap types
— Goodnature A24

Develop more incursion response
nubs

Develop use of indicator dogs
Continue education and training




Conclusions

On any given island, invasive
species (re)invasion is unlikely
but given enough islands over
enough time, unlikely events
become probable

MS Oliva hits Nightingale Island,
Tristan da Cunha, 2011

Fortunately no rats came ashore



Conservationists need to
shift their thinking from
‘it probably won’t
happen’ to ‘what if it
did?’

And to share information
about what they find




We need ongoing surveillance, robust incursion
response plans, and a team of highly motivated,
trained people to implement them
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Bagaud Island: a wildlife sanctuary — since 2007

R

Port-Cros National Park =

Bagaud Island: 58 ha e




Bagaud Island: a wildlife sanctuary — since 2007

Port-Cros National Park

Bagaud Island: 58 ha

Orobanche sanguinea




Bagaud Island: a wildlife sanctuary — since 2007

Shearwater .
Port-Cros National Park

Bagaud Island: 58 ha
= Stable population of rats
= 1.6 hainvaded by iceplants




Invasive species eradication on islands is feasible!

= complete removal of all individuals of a
distinct population
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Number of vertebrate eradication attempts Status of all completed eradication attempts

(1630-2012)

Data from DIISE http://eradicationsdb.fos.auckland.ac.nz/ 22Sept.2013



The issues with black rat — Rattus rattus
&
S§GM

Irvosive Species I|
Spemriolist Grm.

Hydrobates pelagicus

Ruffino et al. 2009 Biol. Invasions

Pimelia criba
Palmer & Pons 1996 Acta Oecol.

Podarcis lilfordi

Pérez-Mellado V., unpublished



The issues with iceplant — Carpobrotus sp.

Several repreductive strategies: 30 1 s
= Pollinaters + autegamy. 25 7
= 6501600 seeds/inuit: B 204 o
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The issues with the combination of both

Potential for invasional meltdown!

» Up to 260 seeds/feces
» Upto 115m dispersal

Bourgeois et al. 2005 Ecoscience

» Up to 47% in assimilated diet
Ruffino et al. 2011 Pop. Ecol.




Leaf-toed gecko

Orobanche sanguinea

Port-Cros National Park

Bagaud Island: 58 ha

Eradication/Restoration: Long-term program

- increase chances of success

- ensure better restoration of the ecosystem

. -reduce the cost of management operations
s Learn something in the process -> science

Storm petrel
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Bagaud Island: a wildlife sanctuary /ihoe et
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0 Torau

Puffinus yelkouan

Port-Cros National Par
Bagaud Island: 58 ha ,q‘

h. Eradication/Restoration: Long-term program
- increase chances of success

- ensure better restoration of the ecosystem

- reduce the cost of management operations

- Learn something in the process -> science

Storm petrel

Orobanche sanguinea

2006 2009 2010 2011 2012 2019

planning pre-monitoring . post-monitoring
) Rat eradication . :
& trials biosecurity

Iceplant eradication



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)




Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)

Sampling

C. 6 x 2 depths 9 x 3 depths
acinaciformis - 0-5cm Litter

inland 5-10 cm 0-5cm
5-10 cm

C. edulis — 6 x 2 depths 9 x 2 depths
coast 0-5cm Litter
5-10 cm 0-5cm

(shallow soils)

Chenot et al. 2014



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)
= Seed bank, particularly in Carpobrotus patches

Results

in Carpobrotus
patches

Chenot et al. 2014



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)
= Seed bank, particularly in Carpobrotus patches

Results

in Carpobrotus
patches

- remove Carpobrotus + litter?

Chenot et al. 2014



Pre-monitoring (2010-2011)

Plants = Island-wide inventory

= Mapping of rare plants

= Long-term monitoring (27 16m?2-plots)
Seed bank, particularly in Carpobrotus patches

Results
In the litter
More Carpobrotus
seeds on the coast
e
G
2 3
1]
58 Q
3 & ===
%0 -
E Taking Not taking Taking Not taking
E - Carpobrotus Carpobrotus Carpobrotus Carpobrolus
c seeds into seeds into seeds into seads into
E account account account account
=
Inland Carpobrotus Coastal Carpobrotus
patches patches

maxT = 3.03, p=0.012 Chenot et al. 2014



Pre-monitoring (2010-2011)

Plants = Island-wide inventory

= Mapping of rare plants

= Long-term monitoring (27 16m?2-plots)
Seed bank, particularly in Carpobrotus patches

Results
In the litter
More Carpobrotus
seeds on the coast
e
G
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58 Q
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%0 |
E Taking Not taking Taking Not taking
E - Carpobrotus Carpobrotus Carpobrotus Carpobrolus
c seeds into seeds into seeds into seads into
E account account account account
=
Inland Carpobrotus Coastal Carpobrotus
patches patches

maxT = 3.03, p=0.012 Chenot et al. 2014



(2010)

Removal of Carpobrotus mat only

ials
Carpobrotus mat + litter
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Carpobrotus eradication trials (2010)

< |Lower box

< > Carpobrotus | Slope
A patch . up
2m 0 ’ /
| | < Vegetation monitoring :
| im :
) < Treatment: Carpobrotus removal
(+litter) or no removal

. v ,
, € Upper box : v
’ I 50 cm Carpobrotus strip | down

|

Chenot et al. 2018



Carpobrotus eradication trials (2010)

|

= |
— 800+ ;
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upper lower | upper: lower® | upper lower
[N=E) (M=5} | (N=B) (N=E) {MN=E} [N=E)
Carpobrotus Carpobrofus Carpobrotus
presence removal and litter
(control) removal

maxT =4.07, p=0.001

Chenot et al. 2018



Carpobrotus eradication trials (2010)

In the short-term (< 1 yr study)
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In the long-term, may lead to higher follow-up cost (removing germinations)

Chenot et al. 2018



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)
= Plant phenology (germination and flowering)




When? - eradication planning

PARAMETER SEASON

SPRING SUMMER AUTUMN WINTER

Native plant FI / Fr of important perennial sp. NN

species Annual germination and dvpt N

Ruffino et al. 2015



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)

Arthropods ®* Ground arthrop.
= Litter arthrop.
= Flying arthrop.



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)

Arthropods ®* Ground arthrop.
= Litter arthrop.
= Flying arthrop.

Reptiles ®* Transects
= Quadrats
= Rocky areas/buildings
= “Shelter plates”



Pre-monitoring (2010-2011)

Plants = Island-wide inventory
= Mapping of rare plants
= Long-term monitoring (27 16m?2-plots)

Arthropods ®* Ground arthrop.
= Litter arthrop.
= Flying arthrop.

Reptiles ®* Transects
= Quadrats
= Rocky areas/buildings
= “Shelter plates”

Birds = Calling —singing contacts
= Monitoring of seabird burrows




When? = eradication planning

Native plant
species

Rats

Food resources

Native species of
animals

PARAMETER

SEASON

SPRING

SUMMER AUTUMN WINTER

FI / Fr of important perennial sp. NG

Annual germination and dvpt L

Low density
Low survival

Low reproduction

Resource depletion

Absence of gulls
Absence of shearwaters

Absence of breeding passerines

H|'|'|‘

Ruffino et al. 2015



Rat eradication



Rat eradication — choose the method

Cost estimation in EUROS per HECTARE of island treated during the period of rat eradication

Material (including bait)
Boat expenses

Staff

Opening vegetation paths
Helicopter

TOTAL

(not including post-monitoring studies)

Trapping + ground
poisonning
This study
600
130
1,163
0.51

1,893

Aerial baiting

Other studies*
164
127
720
722
1,733 +90%0

* Samaniego-Herrera et al. J.Appl.Ecol. 2013 Eradication of black rats from a Mexican Island (80ha)



Rat eradication — site preparation
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Rat eradication —2011/2012

Step 1:
Trapping

Cumulated
# captures

300

200 - o

100

0 10 20 Time (days)

Modified from Pascal et al. 2006 Biol. Invasions

{

Up to 85% of
resident population



Step 2:
Step 1. Poisonning
Trappin
PRING Bromadiolone 50ppm
(anticoagulant)
Cumulated Bait intake
# captures
300 1007
200 - o’ 66
100 ° 33 - 0
I I I - 2 I
0 10 20 Time (days) 10-15 20 30 Time (days)

Modified from Pascal et al. 2006 Biol. Invasions

{

Up to 85% of
resident population

Limited amount of toxic baits
(reduced by >90%)

—> 150Kkg toxic baits instead of 1,200kg (10kg/ha x 2)



Rat eradication —2011/2012

trap + toxic bait
stations

:  with 886 traps + toxic bait
stations

£ RERE  first trappingin sept. 2011
i * Toxic bait used until no more
consumption

......



Trapping

Rat eradication: results

Cumulated # captures

S 4

2000 - .
15%
(§= 1]
<— 28%

1000+ < s53%
500 {#<— 599

] e . e —— — . e . P i e n s aniil e d

05 Sept. 18 Sept. 01 Oct.

Ruffino et al. 2015



Rat eradication: results

Cumulated # captures — : .
Beginning of poisoning

lllll

Trapping

‘L A ) 2+
1921 rats F-------mmmmm e o e pna - .o x
P\-'o". .b
L5430 " 'O '.. :
) .
1000 '
o 5
500 33 rats/ha o ‘.:-. .
“ll- ® ¢
YO
n . v s N amtadril e [ & ..'q' ‘
05 Sept. 18 Sept. 01 Oct. e ‘. | '.‘.....
Daily # poisoned baits eaten : b
200 - o
e
.
160 - :
120 -
80 - :
40 :
0 : . /\"
19 Sept. 04 Oct. 12 Oct.-14 Dec. ﬁs - June 2012

DAILY CHECK

WEEKLY

MONTHLY

Poisonning

Ruffino et al. 2015



Rat eradication: results

23-30 Py e

captures/ha

-:.i-:'.:'-::" o
B ey b il
PR B P
I '
R0 trap + toxic bait {(
ASATS stations . , :
Rt R * with 886 traps + toxic bait ‘oo
L RONRA 'Z::.'I . |
L EE stations §
e * first trapping in sept. 2011 g
Q BB * Toxic bait used until no more ‘)*'m\,
FEI consumption -
Tk I
;

A Result
L * 1921 captured rats
e * 33 captures/ha
4y * no more bait consumption in ‘
June 2012

68-75
captures/ha

Ruffino et al. 2015



Rat eradication: results

.‘ -
NI IAONIE oA
IS PP ".:'.'-'.
B SERRE ISR
: ... '::. » {'_ .
. A : >
. trap + toxic bait

stations

:.&'\ permanent stations

23-30
captures/ha

* with 886 traps + toxic bait
stations

* first trapping in sept. 2011

* Toxic bait used until no more
consumption

Result

* 1921 captured rats

* 33 captures/ha

* no more bait consumption in
June 2012

Presence of 31 permanent bait stations all around and in the island

to detect a reinvasion

-

68-75
captures/ha

Ruffino et al. 2015



Rat eradication: results

23-30 * n gy, o~

captures/ha

trap + toxic bait

_ stations * with 886 traps + toxic bait

L stations 4
i « first trapping in sept. 2011
: ;"?j;".f'.f'i_ * Toxic bait used until no more =
R ' consumption | kg
S *' :-::5..";'.:". |
A Result :
R 1921 captured rats

'.g\ * 33 captures/ha _
s permanent stations - AN ‘

| * no more bait consumption in L |
June 2012

68-75
captures/ha

Presence of 31 permanent bait stations all around and in the island
to detect a reinvasion
Unfortunately, traces of bait consumption were detected in summer 2016



lceplant eradication

* manual uprooting

« 2011: initial uprooting on inland sites .

* 2012:initial uprooting on cliff sites /

* 2012-2019: uprooting every new germinated plant /
— exhaust seed bank

BEFORE

Ruffino et al. 2015



lceplant eradication: results

* manual uprooting

* 2011: initial uprooting on inland sites \

* 2012:initial uprooting on cliff sites !

* 2012-2019: uprooting every new germinated plant s
— exhaust seed bank 7

L4

Results of initial uprooting cliff

* 40 tons total

< inland
‘ sites

* 2011: 1ha oninland sites -
* 2012: more than 0.8ha on cliff sites ? .

- sites
{
9

Ruffino et al. 2015



lceplant eradication: results

* manual uprooting

* 2011:initial uprooting on inland sites

« 2012: initial uprooting on cliff sites

* 2012-2019: uprooting every new germinated plant
— exhaust seed bank

Results of initial uprooting
* 2011: 1ha oninland sites

 2012: more than o0.8ha on cliff sites

Results of control uprooting on test sites

sept. 2012 oct. 2013
Total ind. removal 1878 _~7 30979
Nb seedlings 1230 27062
Nb resprouts 648 3917
% seedlings 65 / 87
% individuals 35 \ 13

cliff
sites

inland
sites




Changes detected on flora

Positive and
visible effects



Changes detected on flora

Positive and
visible effects

Percent cover of vegetation al coasial sites (%)
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Changes detected on flora
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Changes detected on flora

Axe 2:16.7%

&

Axe 1: 21%

Y

Reference plant
commubhities

Myrtus communis

- e Senecio leucanthemifolius
Rosmarinus officinalis

Sonchus asper

, , i up horbia ch alr acias Atriplex prostrata
Q : Tlstus. monspeliensis Catapodium loliaceum
: eucrium marum Hordeum murinum

Lonicera implexa
P Plantago coronopus

Beta vulgaris

CA with Carpobrotus plots (from 2010 to 2014) and indigenous vegetation plots



Changes detected on flora

Axe 2:16.7%

&

Carpobrotus inland site
before eradication

)

Carpobrotus sp.
Sonchus asper

Y

glaucescens
Euphorbia pithyusa Axe 1: 21%
L e AX€ L 2070
Reference plant
r Es commupltles
£ 4 Myrtus communis Senecio leucanthemifolius
- Rosmar/r.ws off/cu?alls Sonchus asper
; ' Euphorbia characias Atriplex prostrata
Q Cistus monspeliensis Catapodium loliaceum
: Teucrium marum Hordeum murinum

Lonicera implexa
P Plantago coronopus

Beta vulgaris

CA with Carpobrotus plots (from 2010 to 2014) and indigenous vegetation plots



Changes detected on flora

Axe 2: 16.7% !
&\ 2012
Carpobrotus inland site ﬁ
before eradication 1\j
Carpobrotus sp. i
Sonchus asper !
glaucescens !
Euphorbia pithyusa i Axe 1t 21%
| . i xel:ll7 |
Reference plant
r Es commupltles
R \ 3 Myrtus .commu‘ni.s ] Senecio leucanthemifolius
- Rosmarinus officinalis Sonchus asper

; _, i up horbia ch alr acias Atriplex prostrata
Q 5 TIS tus monspeliensis Catapodium loliaceum
‘ eucrium marum Hordeum murinum

Lonicera implexa Plantago coronopus
Beta vulgaris

CA with Carpobrotus plots (from 2010 to 2014) and indigenous vegetation plots



Changes detected on flora

Axe 2:16.7%

(.\ £ 20112

Carpobrotus inland site
before eradication

o

o

e 2013 Carpobrotus inland site
2017 2 and 5 yrs after eradication

I

Carpobrotus sp.

Sonchus asper Lotus cytisoides

glaucescens Orobanche sanguinea
Euphorbia pithyusa Fumaria bicolor Axe 1: 21%
. 0
Reference plant
p B commupltles
£ : Myrtus communis Senecio leucanthemifolius
. Rosmarinus officinalis Sonchus asper

; ) Eup horbia char acias Atriplex prostrata
Q 5 Cistus monspeliensis Catapodium loliaceum
' Teut.:r um .m arum Hordeum murinum
; Lonicera implexa Plantago coronopus
Beta vulgaris

CA with Carpobrotus plots (from 2010 to 2014) and indigenous vegetation plots



Changes deteCtEd on arth rOpOdS — preliminary results

Poly-traps — flying insects
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Changes detected on bird populations

Passerine like birds

RATS: potential predation of eggs and 200

juveniles
180
Monitoring by PAl: abundance indexby
number of breeding pairs
140
120
100
80
60
40
20
0
2010 2011 2012 2013 2014 2015 2017
B Caprimulgus europaeus B Sylvia atricapilla M Sylvia melanocephala
B Apus pallidus B Turdus merula B Monticola solitarius
B Columba palumbus M Fringilla coelebs W Luscinia megarhynchos

W Streptopelia turtur



Changes detected on bird populations

RATS: potential predation of eggs and
juveniles

Monitoring by PAI: abundance index by
number of breeding pairs

Sylvia.melanocephala

Abundance: +49% btw 2010 - 14

Abundance: -20% btw 2014 - 15

Abundance: +16% btw 2015 - 17

200

180

160

140

120

100

8

o

6

o

4

o

2

o

0

Passerine like birds

2010 2011 2012 2013 2014 2015 2017
B Caprimulgus europaeus B Sylvia atricapilla M Sylvia melanocephala
B Apus pallidus B Turdus merula B Monticola solitarius
B Columba palumbus M Fringilla coelebs W Luscinia megarhynchos

W Streptopelia turtur



Changes detected on bird populations

Passerine like birds

RATS: potential predation of eggs and 200
juveniles

Monitoring by PAI: abundance index by
number of breeding pairs

140
3 new species
. . . 120
N 100
W ; s
6
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Changes detected on bird populations

Other birds
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Changes on reptile populations

Malpolon monspessulanus
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Changes on reptile populations

Podarcis muralis
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Changes on reptile populations

Euleptes
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Changes on reptile populations

Euleptes europaea. *

Krebs et al. 2015
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Working hours and costs
Rat eradication (Sept. 2011- June 2012)

Pre-monitoring studies
Opening vegetation paths
Setting of trapping grid
Trapping (step 1)
Poisonning (step 2)

TOTAL

# WORKING HOURS

To be evaluated

1,408 hours (44 days — 4 pers)
624 hours (13 days- 6 pers)
810 hours (8 days — 18 pers)
637 hours (6 days -14 pers)

3,479 WORKING HOURS

COSTin €

255,000




Working hours and costs
Rat eradication (Sept. 2011- June 2012)

# WORKING HOURS COST in €
Pre-monitoring studies To be evaluated

Opening vegetation paths 1,408 hours (44 days — 4 pers)

Setting of trapping grid 624 hours (13 days- 6 pers)

Trapping (step 1) 810 hours (8 days — 18 pers)

Poisonning (step 2) 637 hours (6 days -14 pers)

TOTAL 3,479 WORKING HOURS 255,000

Carpobrotus eradication (Nov. 2011 — Dec. 2012)

# WORKING HOURS COST in €
Carpobrotus inland (2011) 408 hours (52 days — 1 pers) 12,300 euro
Carpobrotus on cliffs (2012) 1,400 hours (50 days- 3.5 people) 101,200 euro

TOTAL 1,808 WORKING HOURS 113,500



What now?

Long term biocontrol / monitoring

POISONNING STATIONS

Until Dec. 2012.............. Poison line kept as a "barrier”
2012-2019........covvvvennn. 20 permanent poisonning stations
Sept. 2014.................... Large scale trapping (340 stations)
Sept. 2014-2016........... Regular controls of bait stations

Sept. 2016........ccccceeees Large scale trapping (340 stations)
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POISONNING STATIONS

Until Dec. 2012.............. Poison line kept as a "barrier”
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What now?

Long term biocontrol / monitoring

POISONNING STATIONS

Until Dec. 2012.............. Poison line kept as a "barrier”

2012-2019......cccceeeven. 20 permanent poisonning stations " &
Sept. 2014.................... Large scale trapping (340 stations)

Sept. 2014-2016........... Regular controls of bait stations

Dec. 2015 ........... First traces of rats in Regular controls of bait stations !!!

- 2016 toxic bait stations every month
+ March 2016 — 25 traps for 3 nights — no catch
+ Sept. 2016 — 52 traps for 3 nights — 1 catch




What now? A
Long term biocontrol / monitoring - 2017 | (= j B
. )
{

POISONNING STATIONS ;_*,*”"?Jx’ . /

- 2017 toxic bait stations every 3 weeks sl f,f%:-’-/;f_::

control date  05/04 27/04  17/05 C O\ (//
# controlled TN\ R P]
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of rats 58 28 43 ,;;.,:5;{" AN hh
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What now?

Long term biocontrol / monitoring - 2018

POISONNING STATIONS
—> 2018 toxic bait stations every months + a few good nature traps

- After summer 2018 - Large scale trapping (340 stations)
GENETIC SAMPLES: survivors or invaders?

Bagaud A

Port-Cros
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Genetic samples from black rats on nearby Port Cros Island and islets



Financial partners

SONDATION Overall Scientific
TOTAL coordination framework
) .
Conservatoire ﬂ'@ m'm
du littoral N =

ort-Cros =

R —

i L% TR -—-—-ﬁlm
3, -

T SCIENCE & IMPACT

Technical partners for
Technical partners for management operations
scientific monitoring

_,,°' ort-Cros  Porquerolles
. . bR rrpiesatvsdoe
; ‘ " ort-Cros
\,v . e y h

Domaine du Rayol

Research on Global Changes=> elise.buisson@imbe.fr



mailto:elise.buisson@imbe.fr

The LIFE Isles of Scilly Seabird Recovery
Project, UK

Paul St Pierre
RSPB Conservation Officer/Project Supervisor

There have been many island restoration projects carried out globally to date,
but few removing rats successfully with a community of the size of St Agnes and
Gugh. This project provides a successful case study and we hope will inspire
other island communities in tackling invasive species threatening their wildlife
heritage.

The purpose of this talk is to set out how the project engaged and communicated
with the community through the various stages of the project, and how the
communities views were collected and used in the design and delivery of the
project to establish and maintain community support. There is a summary of key
outcomes at the end.
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LOTTERY FUNDED

Project partners:
Co-ordinating beneficiary RSPB.

Associated beneficiary Isles of Scilly Wildlife Trust (IloSWT) who manage most of the
seabird colonies on the Isles of Scilly as nature reserves.

Co-financiers: Duchy, Natural England (NE), Isles of Scilly Area of Outstanding Natural
Beauty (loS AONB), Isles of Scilly Bird Group (ISBG).

Main Funding partners: LIFE Nature and the Lottery Fund.
| would especially like to mention both Jaclyn Pearson the Project Manager and

Elizabeth Bell the rat removal contractor (Wildlife Management International Ltd
[WMIL]) for providing much of the information and pictures in this talk.



Located 45 km of the south west tip of Cornwall, UK



Focus of work was on two inhabited islands St Agnes and Gugh (142 ha) which
have around 85 residents

Main habitats are farmland, ponds, maritime heathland and grassland, rocky
shores and sandy beaches.

There is one pub, a Post Office and shop, two cafes, campsite, two community
halls and a number of farms.

Brown rats were accidentally introduced to the Isles of Scilly from shipwrecks
in the 1700’s, and were widespread and abundant across both islands
(McCann 2005).



The two key beneficiaries or species were Manx shearwater and European storm
petrel



Project Selection

Species assemblage total Isles of Scilly
1969-2006 Seabird Conservation Strategy
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Background to the ‘Isles of Scilly Seabird Recovery Project’

The seabirds on the Isles of Scilly have been monitored for a long time and this work has highlighted their
importance. This:

* resulted in their designation as an SPA, part of the Natura 2000 network in 1999
* Also highlighted a worrying decline of over 20% in 25 years

A group of organisations concerned about these declines decided to write a seabird strategy highlighting
the key issues and identifying potential actions to try and improve the seabirds status.

* The main driver for many species was thought to be changes in food source available at sea, however
for burrow-nesters the distribution of breeding birds was being controlled by rats, which was
something that could be potentially addressed locally on the islands.

The strategy, highlighted the previous work that had been carried out to remove brown rats on some of
the uninhabited islands and the problems of maintaining some of them as rat-free due to incursions from
the inhabited islands. Rats appearing on Annet, the most important seabird island within the Isles of
Scilly, identified the potential scale of the threat. The need to assess the potential to remove brown rats
from inhabited islands was identified as a key action and St Agnes and Gugh was identified as being
potentially the best place to start because:

* They had an existing tide swept, deep water channel of over 1.1km providing significant natural
biosecurity

* It removed the threat from rats re-invading Annet, the most important seabird island, which had an
incursion in 2004

* Provided the opportunity for Manx shearwaters and storm petrels to breed successfully on the cleared
inhabited islands because of the existing otherwise suitable habitat.



Project Development phase

As this would be one of the largest community-based island restoration projects for rats ever attempted
at the time, support and involvement of all the community on St Agnes and Gugh would be critical:

In 2010 there was a workshop facilitated by the 10S AONB, on the main inhabited island of St Mary’s,
to initially sound out the views of key residents. They agreed that a feasibility study should be
commissioned and they helped identify the various questions or issues that need to be addressed.

WMIL were commissioned to carry out a feasibility assessment and produce an operational plan. This
required the inclusion of a social and economic evaluation (via interview questionnaires) to identify
the level of community support for the project, the operational requirements, including identifying
information on dissemination requirements and community, contractor and project staff activities
required to deliver a successful project.

Keys findings were:

It was feasible to remove the brown rats and this needed to be done using a ground-based operation
using rodenticide

Rats were having a significant impact on the community and businesses on theses islands

There was 100% collective support from he community for the project to seek funding, not solely for
seabirds but also for benefits to people

The community wanted people working on the project to be easily identifiable (orange hats), bespoke
training on waste management, involvement in various elements of the project including the school,
wanted regular updates during the project e.g. through face-to-face contact and newsletters as well as
updates on funding schemes beforehand

The community also identified two main risks which were that economic benefits may take time and
only apply to some community members, and that inconvenience may reduce the support for the
delivery phase due to the intrusive nature of the work.

Poisoning non-target species, particularly pets was one of the main concerns and operational
measures to remove these risks were thoroughly explained.



Project Design phase

Between the end of the feasibility phase (summer 2011) and project start
(January 2013) two key strands of work were undertaken:

1.

Making a successful funding bid which was achieved by establishing a formal
project management structure and nominating a lead partner to make the
bid, which was the RSPB. The funding processes required further targeted
engagement with key audiences providing the community further input into
design and giving the project a clear idea of how we were going to engage
with the community though the key phases of the project, and what
dissemination activities would be required.

Maintaining communication with the islanders on St Agnes and Gugh was
achieved through an interim communications plan with a few press releases
sent, information was placed on websites, and the RSPB and AONB delivered
education activities to maintain face-to-face contact with the community.

St Agnes Representative’ (a resident and Councillor) Richard McCarthy who
became a member of the steering group was a key person during this period,
helping to communicate with the islanders on a more personal level and getting
islanders to sign up to the project.



Implementation phase -

e’
WMIL

At the start of the project a range of preparatory, public awareness and
dissemination actions were carried out:

- RSPB started employing project staff and suitable contractors (WMIL), who
were required to have excellent communication skills as they would provide
the essential face-to-face contact with the community



A website was produced and a Facebook page started

Logo’s, leaflets and newsletters were designed and produced (project logo
design was selected by the school children)

Signs we located at the quay, the shop, and the campsite on St Agnes as well
as on other islands.



* Awareness raising events for visitors started promoting the project including
RSPB Date with Nature, the Wednesday afternoon loSWT wildlife trip with St
Agnes Boating and as well as guided walks and talks carried out by project
staff and supporters

* Complimentary actions supported by Lottery Funding targeting young people
began, including regular activities with the school. This included annual
events to celebrate NATURA 2000 day

11



Community conservation actions to reduce food and harbourage for rats in
preparation for eradication included:

* Beach cleans were supported by the project

* The ‘apple day’ activity was a great success, helping remove a potential food source
for rats and winning a LIFE photographic competition

* Bonfire night celebrations were supported by the project and removed much
harbourage, the last main community event before baiting started.

12



Bespoke waste management advice and support was provided by the project
which provided many residents with rat proof bins and composters reducing
food for rats during the eradication

Sheds, livestock pens and paddocks were cleared or adapted by farmers to
ensure access in and around buildings to provide full baiting tunnel coverage.
work not completed was carried out by WMIL and IOSSRP personnel the
month before the eradication.

13



* The project delivered talks about biosecurity risks from boats to all community
members regarding and the Harbour Users Group (for all boat users on Scilly).

* Details were collected on any access restrictions for land and properties to

help maintain community support through then most intrusive phase of the
project.

14



Eradication and short-term monitoring phase

The eradication and short term monitoring phase followed.
* WMIIL recruited staff and volunteers to carry out operation.
* The ratters wore orange hats to identify themselves. They provided daily face-to-

face contact with the islanders during the removal operation and were introduced via
meetings and newsletters.

15
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WMIL use GIS technology to monitor real time bait take which was a useful way
of disseminating the operational progress to the community and beyond.

WMIL started on 8 November and the last rat sign was 22 days later on 30
November.
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30™ November
2013

There was no rat-sign after three and a half weeks.

WMIL trained IOSSRP personnel and the initial group of community members so
they could be involved in the remaining project phases.
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Post eradication monitoring and final-check phase

o

Post eradication monitoring and final check phase

During this phase:

IOSSRP personnel trained 12 community members to assist checking the
permanent monitoring stations and surveillance from ‘rat on a rat’ (ROAR)
calls. (a 24 hour hotline based at IOSWT where anyone can report potential rat

sign).

There were 28 ROAR'’s during this project phase, the community members
assisted the IOSSRP team

The community was continually updated through face book, newsletters and
face-to-face meetings

27



Community members also joined IOSSRP personnel to assist Manx shearwater
and storm petrel breeding surveys and ‘evening chick-check walks’.

During this time monitoring of the key species showed breeding success for the
first time in living memory post eradication for both Manx shearwater and
European storm-petrel

28



and numbers of the endemic Scilly shrew increased on these islands.

29



At the end of two years WMIL came back for three months to carry out the final and St
Agnes and Gugh at the end of which these two islands were declared rat-free. This was
celebrated with the community by holding a Rat free party.

30



The community was again interviewed by WMIL and project staff at this stage to identify if there had been
any changes in the views of the community now that the main phases of the project had been completed.
A questionnaire was completed by WMIL and IOSSRP staff using semi-structured interviews and compared
to the results in 2012.

The findings included:

There was a 47% increase in the number of residents feeling sympathetic towards seabirds and none
of the community felt that the removal had any negative impact on species.

100% of the community were happy with the project procedures and methods. When asked if it was
helpful having WMIL team members assisting ‘rat removal ready’ action ‘shed clearance’ one person
said “it generated goodwill in the community and got everyone on board with the project”.

100% of the community felt that the communication methods were right. Common themes were,
‘clear explanation of what we needed to do and when’, ‘involved everyone and engagement with all
children at the school’, ‘the team was passionate about the cause’, ‘we felt listened to, as things were
altered if we asked them to be’.

100% of the community felt the project had positively affected their day-to-day life. A strong theme
was they no longer need to worry about rats.

One theme that stood out was that ‘the community was united and not divided in any way, it was a
community project’.

100% of the population felt the project had benefited the local economy with most of this benefit to
certain sectors; agricultural, fishing and particularly tourism and that the benefits had potential to
increase.

68% of the community felt that their businesses had benefited from the project.

17% of the community had developed new products, a farmer explained that ‘Apple day had been the
catalyst to a new apple juice product and cider products he developed’

Publicity generated by the project was also highlighted as an additional benefit particularly for the
tourism industry. One community member explained that ‘Visitors on his ‘wildlife trips’ had increased
as there has been high publicity of the project combined with interpretation resources so he could offer
improved tours”.
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Rat free-status had been successfully achieved however the project working with
the community has put in place a range of measures to maintain the islands as
rat free into the future.

* A total of 32 community members signed up to carry out the ongoing
biosecurity monitoring

* There tasks include checking permanent monitoring stations once a month,
maintaining biosecurity on boats and freight, checking on any potential rats
signs and assisting the mainland rat response team if a rat is found.

* These would be supported by the loSWT and RSPB.

* A group of RSPB volunteers were recruited and trained on the mainland to act
as a rapid response team in case rats ever reappeared.
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gﬂ 58 dgnes and Gugh residents involved o project, the entide community
EE% of the commuznity felt that husinesses had hanefited fram project.

4?% increase in the nomber of residents feeling more sympatheti o sealicds and the
challenges they face

8 Million peopte read shout the project

6 Million viewers saw the project on TV,

1,'5Dﬂ WUNE people engaged In seabind actwities,

300 volurtsers contributed 24,000 hours

360 community members fram other inbabited slands attended talks, walks and activities.

3 2 ‘Seaiird Heritage Yolunteers' continuing blo-security and tasked with keaping the island
Tt frer” for the fature,

113 Manix shearwater and 1 5 storm petrel chacks fledped, the fiest in living menany
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There were a number of factors that made this project successful, including:

* Support built over a long period of time

* Good project planning and delivery

* Good communication and community involvement through the various stages
of the project development and delivery

* Positive, flexible and approachable staff, contractors and volunteers

34



Thank you

“WWW.i0s-seabirds.org.uk
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The eradication of Carpobrotus spp. on
the Island of Giannutri (Tuscan

Archipelago, Italy): insights and first
results from a low-impact approach

Lorenzo Lazzaro?!, Giulio Ferretti!, Renato Benesperi!, Bruno Foggi!, Francesca
Giannini?, Paolo Sposimo3, Michele Giunti3

! Department of Biology, University of Florence, Via La Pira 4, 50121 Firenze, Italy.

2 National Park of the Tuscan Archipelago, Portoferraio, Italy
3 Nature and Environment Management Operators s.r.l., Piazza M. D’Azeglio 11, 50121 Firenze, Italy.
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Island conservation in
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CALL2013: LIFE+ Nature: project developed on
NATURE2000 sites focused on habitat or species
listed in EU directives.

Broad-spectrum approach: EUR 3,123.67 million

The project aims the re-naturalization of complex
systems altered in part by human intervention, so
as to protect sea birds and avifauna; endemic
reptiles and typical Mediterranean habitats
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GIANNUTRI

* Eradication of Carpobrotus spp.

e Control of Mesembryanthemum cordifolium, Senecio
angulatus, Opuntia monacantha

* Restoration of habitats covered by the thick mat of
Carpobrotus planting native species such as Euphorbia
dendroides, Juniperus phoenicea subsp. turbinata and
Pistacia lentiscus

* Dealing with resident and seasonal population

Increasing public awareness,
Suggest/Provide alternative ornamental plant species



Carpobrotus spp. on Giannutri: 5 sites of invasion

Ay 1. Pta S.Francesco (4800 m?)
2. Cala Spalmatoio (ca 1000 m?)
3. Cala Maestra — P.ta Scaletta
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Carpobrotus spp. on Giannutri: 5 sites of invasion




Carpobrotus spp. on Giannutri: 5 sites of invasion




Treatment trials in 2012

Treatment trials:
= Chemical treatment with various
concentrations of:
*Gliphosate
Triclopyr (+ Fluoroxipir)
*Picloram
Manual removal

Covering with mulching sheets




Treatment trials in 2012

Landscape fabric mulching
sheets resulted more effective
and more resistant than
common black nylon mulching
sheets




The final plan for the eradication

2014 — approval of the EU Life project “RESTO con LIFE”

2015 — accurate survey of Carpobrotus presence on the
Island and preparation of the eradication plan

Choice of 2 different treatments (manual removal and

covering with mulching sheets), mainly basing on :

* Inclination of the substratum

* Presence of non-target species (especially if
conservational interest)

e Carpobrotus spp. stand surface and cover ~100%

About 14000 square meters of Carpobrotus mats

- Mostly treated with mulching sheets (about 90 %)
- Remaining 10 % manually treated, and mostly
accumulated under the mulching sheets






Covering with mulching sheets - spring/summer 2016




Covering with mulching sheets — spring/summer 2016
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September 2016 — removing the mulching sheets

Due to a rainy season the sheets we removed after 4 months
instead of only 2 months
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November 2016 — removing the mulching sheets
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May 2017 — removing the mulching sheets
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May 2017 - looking for seedlings and resprouts

In may 2017 we found ONLY
about 100 seedlings, almost only
in the areas manually treated.
Few more in June 2017

Next survey in may 2018




A breakdown of time and costs

Main intervention :
e 11-20 may + 25 may to 1 June — 18 days
 4to5 people (80 pp*days)
Monitoring of the mulching sheets
* Further 2 days in June and July — 4 pp*days
Removing the mulching sheets
e September 2016 — 3 pp * 5 days — 15 pp*days
Plantation of demonstrative native plants in the settlement
November 2016 — 4 pp * 3 days — 12 pp*days

INCLUDING FURTHER INSPECTION ON THE ISLAND TO MONITOR THE
RESULTS AND TO LOOK FOR RESPROUTS AND SEEDLINGS
TOT 140 pp*days

TOTAL COST ABOUT 100.000 Euros
MEAN COST OF ABOUT 7 EUROS PER SQUARE METER



Monitoring the effects of the treatments

Manual
Removal

Mulching

Rocky cliffs Sheets

Control

Mulching
Sheets

Loose soil
Control




Monitoring the effects of the treatments

TREATMENT Recover of species on loose
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Pistacia lentiscus
Euphorbia dendroides 72

Juniperus phoenicia 48

Proportion of survived transplants

0.6
0.5
0.4
0.3
0.2

0.1

Euphorbia dendroides Juniperus phoenicia Pistacia lentiscus

B Ex-Carpobortus B Contral



350 plant transplanted in the
site with loose soil

Further 350 are going to be
transplanted in autumn 2018




Increasing Public Awareness

1)

2)

3)

Meetings with the resident
population to explain the action

Plantation of ~100 individuals
of native species to substitute
Carpobrotus in the settlement

Further meetings, with the
dissemination of a list of
suggested species to replace
alien invasive species toward a
“green gardening” in Giannutri

Inkandd comaseraation in

TUstany, sestarng habitay
not oaly for birds
wew, tehban et e o,

wresto

LISTA DI SPECIZ PER GIARDINAGGIO CONSAPEVOLE A GIANNUTRI

Dipartimento 4 Bologta | BI0) - Unmercna sagh Studl d) Firenge
V2 G, L3 Pra, 4 -1 50021 Firenae

PROGETTO UFETS NaT I/ 00071
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Introduction
Human agency in biological invasions: Old and New Plant Hunters

Human agency in biological invasions: Key stakeholders

LIFE ASAP: Education, Communication and Codes of Conduct
LIFE PUFFINUS: Education, Communication, Flag Eradication

LIFE IAP-RISK: Prevention through Prioritisation and Risk Analysis
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Who cares about (invasive) alien plants?
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If a genie (coming out of a magic bottle)
granted you ONE wish right now, what
would you wish for?

(please do not ask for more wishes)
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2013

Eurcpean
Commission

Flash Eurobarometer 379

Q7. For each of the aspects from the following fist, please tell me f you think ¢ threatens biodiversity.

Potaton o i, water (e, e e, ) | = S - 7 [ |
I~ fres i e o
ammts, elC) vm | ) . v | . 9

Plants and animais introduced info our ecosysiems _ o | - -
(that are not normatly found in our regon or country) . A 1%

B8 = G|

To some extent Not very much Not at al

http://data.europa.eu/euodp/en/data/dataset/S2091 83 4 436 ENG
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2007

Land use change and development
(roads, housing, industry, etc.)

Alien plants and animals :I
introduced in our ecosystems

Intensification of agriculture,
deforestation and overfishing

Climate change

Man made disasters |
(oils spills and industrial accidents)

Pollution of air/water |

0 5 10 15 20 25 30
Respondents (%)

Figure 5: Perceptions of the major threats to biodiversity held by European citizens. Data from Gallup Organisation
(2007).
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Who benefits from (invasive) alien plants?
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http //dlscovermgegypt com/anaent egypt|an klngs queens/hatshepsut/

Hatshepsut The Woman Who Was King 1473-1458 BC

Musgrave T, Gardener C, Musgrave W (2000) The Plant Hunters: Two Hundred years of Adventure and Discovery Around
the World. The Orion Publishing Group.
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The plant hunters: Adventurers who
transformed our gardens would put
Indiana Jones to shame

During his travels in eastern Asia, Robert Fortune set
the standards for future plant hunters who were to
follow in his footsteps. His success in sending living
plants to Europe and North America, moreover, was
greatly increased by his use of the Wardian case,
which had been invented by a London physician,
Nathaniel Ward, shortly before Fortune's departure
for China in 1843. RF cut his hair in the local style and
traveled incognito, eventually smuggling out no fewer

http://pamelakelt.weebly.com/secret-life-of-plant-hunters.html tha n 20’000 p I ants.

Spongberg SA (1993) Exploration and introduction of ornamental and landscape plants from eastern Asia. p. 140-147. In: J. Janick and J.E. Simon (eds.), New crops. Wiley,
New York. - Sarah Hayden Reichard and Peter White (2011) Horticulture as a Pathway of Invasive Plant Introductions in the United States. BioScience 51 (2): 103-113.
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Human agency in biological invasions: Pathways of Introduction
and Spread: A plethora of reasons, mechanisms and vectors

SUBSIDIARY BODY ON SCIENTIFK

LT P
i
IH;H\‘KI.U \:’nmﬂxm"(-“-“ AD\ICE I3 sgsi
1l
il

140 Releuse __ Ewcepe - Transpon- ~ Transpant. n
Contaminant Stowayway g
120 §
100
= v 80 |
® @ § !
UNEP B0 T
40 1 N ": | l
E;\.‘\IFR\L 20 -r'x: T - = 3 j.‘"" - 11 .
Convention on UNEP/CBD SBSTTA/189/Add | o ‘ ‘ i m =i ‘_JU” u, M I
Biological Diversity s g i g
ORIGINAL: ENGLISH ‘E E |
B

Ehtecuth meetin
Momtreal, 2528 Jume 2014

bem £ 2 of the provisoual agenda®

PATHWAYS OF INTRODUCTION OF INVASIVE SPECIES, THEIR PRIORITIZATION |
AND MANAGEMENT

Other means of transport

Interconnected

Hitchhikers in or on plane |

Level 2 categories

Figure 1b. Frequencies of introduction pathways of known cases of mtroduction of over 500 invasive
alien species profiled m the Global Invasive Species Database (GISD): level 2 categones

- B uniss

Giuseppe Brundu — 315t January 2018 — Peniche (PT) — Social implications of IAS




= e g3 y A : (34 e
#: | J wnoosusientaL. = BRICNF I8 perilhe Jccswon  propymeses Bl

HIGH

Conflict-
generating
species

Inconsequential Beneficial
species species

LOW

LOW HIGH

Impacts associated with alien tree species

Benefits associated with alien tree species

Redrawn from van Wilgen & Richardson (2014).
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Neofota 35: 1-34 (2017)

1B97/noobioea.15.1 1909 Q NecoBiota

doir 10,
htp//necbiota.penscftnet ANICG (AT A B Srviaie e WA S
Potential threats
+  Spreading
+ Inappropriate or missing management
: = Loas of bicdiversity
Conflict « Loss of cultural value
* Loss of availability for public

« Conservation value of adjacent habitats: natural
(forast ¥ nan-forest), urbanfindustrial, agranan

* Blodiversity within Robinva slands

+ Cultural / recreational / economic value

+ Cost-beneft analysis

« Current management

* Long term monitering
YES
Change of the management
Fast eradication \ \
Step by step conversion by
Long-term conversion by
n n
Chahge of maragement natural succession
(no immediate eradication)

_ Standard management

Figure |. Decision framework for selecting suitable Rodinda management. Width of arrows indicate im-
portance of the management. Shading indicares the number of porential sites covered (white — relarively
few occurrences, black — mosrt of the sites). Dara come from the reviewed literarure and project reports.
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Can we stop the process?.
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ARTICLE
Received 16 Feb 2016 | Accepted 28 Dac 2016 | Published 15 Feb 2017 OPEN

No saturation in the accumulation of alien species
worldwide

Hanno Seebens et al.”

Although research on human-mediated exchanges of species has substantially intensified
during the last centuries, we know surprisingly little about temporal dynamics of alien species
accumulations across regions and taxa. Using a novel database of 45,813 first records of
16,926 established alien species, we show that the annual rate of first records worldwide has
increased during the last 200 years, with 37% of all first records reported most recently
(1970-2014). Inter-continental and inter-taxonomic variation can be largely attributed to the
diaspora of European settlers in the nineteenth century and to the acceleration in trade in the
twentieth century. For all taxonomic groups, the increase in numbers of alien species does not
show any sign of saturation and most taxa even show increases in the rate of first records
over time. This highlights that past efforts to mitigate invasions have not been effective

enough to keep up with increasing globalization.
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ARTICLE

Received 2 Sep 2005 | Accepted 7 Jul 2016 | Published 23 Auwg 2016

OPEN

Global threats from invasive alien species in the
twenty-first century and national response

capacities

Regan Early! Bethany A Eura:lle',.rz, leffrey 5. Dukesa'"’, loshua 1. La:qw.-'n.rIErE'r Julian D. Olden® Dana M. Blumenthal '-",
Patrick Gonzalez®®, Edwin D. Grosholz'®, Ines Ibafiez", Luke P. Miller'?, Cascade J.B. Sorte®

& Andrew ). Tatem'41316

Invasive alien species [1AS) threaten human livelihoods and biodiversity globally. Increasing
globalizatson facilitates 145 arrival, and ervironmental changes, includng climale change,
facilitzte (45 establishment Here we provide the first global, spatial analysis of the terrestrial
threal from 185 in light of twenty-first century globalization and environmental change, and
evaluate national capacities to prevent and manage species invasions. We find that one=sixth
of the glabal land surface is highly vulnerable to invasion, including substantial areas in
developing economies and biodiversity hotspols. The dominant invasion vectors differ
between high-income countries (imports, particularly of plants and pets) and low-income
countries (air travel), Uniting data on the causes of introduction and establishment can
improve earky-waming and eradication schemes. Most countries have limited capacity to act
against invasions. In particular, we reveal a clear nead for proactive invasion strategies in

areas with high poverty levels, high biodiversily and low historical bevels of invasion

Most
Countries
have limited
capacity to act
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Biol Invasions (2016) 18:299-3 14
DOI 10.1007/510530-015-1013-1 CrossMark
PERSPECTIVES AND PARADIGMS

Prioritizing species, pathways, and sites to achieve
conservation targets for biological invasion

Meclodie A, McGeoch * Piero Genovesi « Peter J. Bellingham -
Mark J. Costello * Chris McGrannachan + Andy Sheppard

Target 5 Combat Invasive Allen Species

Pathways By 2020, Invasive Allen Species (IAS) and their pathways
are [dentified and prioritised, priority species are controfled
or eradicated, and pathways are managed to prevent the
introduction and establishment of new [AS.

Action 15 Strengthen the EU Plant and Animal Health
Regimes
15) The Commission will integrate additional blodhersity

concerns inta the Mant and Animal Health Regimes
by 2012,

Action 16 Establish a dedicated legislative instrument
on Invasive Allen Species

Species x Sites i ; :
s fotadl Faiy e 16} The Commission will fill policy gaps in combating IAS by

invasive vertebrate predators [spedies) developing a dedicated legislative instrument by 2012,

Species Sites
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A conceptual framework for prioritization
of invasive alien species for management
according to their impact

Sabrina Kumschick', Sven Bacher?, Wayne Dawson?, Jaakko Heikkilit,
Agnieszka Sendek®, Therese Pluess?, Tamara B, Robinson', Ingolf Kiithn®

Society detects invaders

Decision maker needs to set priorities
+

1) Decision maker
selects
stakeholders

3| Stakeholders
value impa
categories

Decisiohmmaking
__prioritizing species according to their final overall impact scores

Figure |. Schematic overview of the conceprual framework to assess change in different impacr catego-
ries for each species, capture stakeholders” interests and weigh stakeholders and calculate a final impact
score for each species, see chapter “framework for impact evaluation” of TAS for a brief and the following
chapters for detailed explanation.
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COP 6 Decision VI/23

Sixth Meeting of the Conference of the Parties to the Convention on Biological Diversity
the Hague, Netherlands
7 - 19 April 2002

Alien species that threaten ecosystems, habitats or species

The Guiding Principles are:

Precautionary approach;

Three-stage hierarchical approach;
Ecosystem approach;

The role of States;

Research and monitoring;

Education and public awareness;

Border control and quarantine measures;
Exchange of information;

Cooperation, including capacity-building;
Intentional introduction;

Unintentional introduction;

Mitigation of impacts;

Eradication;

Containment; and

Control.
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« Information )
« [Self)regulation
Prevention and Jegislation
« Quarantine
= measures
= =
= _—
B Cel
« Interception
‘ - - - - 2 '
: Ealy  +Monitoring and Impacts of biological invasions: what's
detecticn surveillance
g o what and the way forward
« Remova
-‘g_ Daniel Simberloff', Jean-Louis Martin®, Piero Genovesi®, Virginie Maris”,
] David A. Wardle®, James Aronson®®, Franck Courchamp®, Bella Galil’,
et Emili Garcia-Berthou®, Michel Pascal®, Petr Pysek'™'", Ronaldo Sousa'*"?,
g Eric Tabacchi'!, and Montserrat Vila'®"
@
é‘ + Eradication
Management .« Containment

« Control

TRENDS in Ecology & Evolution

Figure 1. Management strategy against invasive species. The optimal strategy
avolves with time since introduction, with management efficiency decreasing and
management costs increasing with time since introduction.

Trends in Ecology & Evolution January 2013, Vol. 28, No. 1
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ournal of Environmental Management 205 (2018) 285247

Contents lists available at ScienceDirect

Journal of Environmental Management

| SFVIER journal homepage: www.elsevier.com/locate/jenvman

Research article

A framework for engaging stakeholders on the management of alien @Cmsm
species

Ana Novoa * ™", Ross Shackleton ?, Susan Canavan *°, Cathleen Cybele ™,
Sarah |. Davies ?, Katharina Dehnen-Schmutz ', Jana Fried ', Mirijam Gaertner * %,
Sjirk Geerts ", Charles L. Griffiths “J, Haylee Kaplan °, Sabrina Kumschick * &,
David C. Le Maitre ¥, G. John Measey , Ana L. Nunes *"', David M. Richardson ?,
Tamara B. Robinson *, Julia Touza ™, John R.U. Wilson *”
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1. Searching for new species and varieties, germplasm collection, conservation of species
and genetic resources;

2. Production on large scale, breeding (including the creation of new hybrids or varieties),
research and development, GM;

3. Trade and vectors, packing and packaging;
4. Retailers;
5. Consumers, including Public Administration;

6. Virtualisation of floricultural supply chains and internet trade (e-commerce).

COST Action TD1209 — Workshop — 8-9 March 2016 — Prihonice, Czech Republic — Brundu, Brunel & Tanner.
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24 Journal of Applied Ecology HULME et AL
]
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=
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FIGURE 2 Schematic illustration of the ornamental nursery supply chain identifying the route of alien germplasm from import, through
propagation, to retail and subsequent use. The size and shading of the arrows represent the relative magnitude of the flows between each
component and are based on financial data from Great Britain (Barney, 2014). The domain of four major policy instruments across the supply
chain is also depicted

Revedwed: 23 March 2097 | Accepied 7 hw 2017

DOV 10 33 11/1365- 2654 12953
R
POLICY DIRECTION h-udwwl-.-."-

Integrating invasive species policies across ornamental
horticulture supply chains to prevent plant invasions
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(b) Post-border policy integration

I Accept l

Weed risk assessment

N

Uncertain '

“Green risk”
labelling

Species Species
widespread localised
Voluntary Voluntary Legislated
sales ban sales ban sales ban
“Amber risk” “Red risk” Consumer
labelling labelling education
Monitoring/ Containment Eradication
surveillance programme programme
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THATS AN INTERESTING
QUESTION. CERTANNLY, PRECISE
DETERMINATION OF CURRENT
TEMPORAL STATE (S OF UTMOST
PRACTICAL MPORTANCE, WHILE
(T 1S NOT POSSBLE TO PROVIDE
DEFINITE ANSWERS WITHIN THE
PRESENT CONTEXT, FUTURE
WORK WILL...

YA MEAN You
DON'T kKNow
THE TIME?

Are scientists
hopeless at
communicating?

https://www.nature.com/scitable/ebooks/english-communication-for-scientists-14053993/communicating-as-a-scientist-14238273
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2016 | Radu Guias Mon-native Species and Their Bole i the Environment: The Nesd for a bt booksandjormals, brillonline com/ content hooks/ 97890
Bioader Perspective. Brill Ouline (Bioloey e-boaks) 47426154
2006 | Torah Fachur Comservatiosists debate "invasive specees’ vs. 'non=native’ labels. Canadian | btpsdwwow cheocaiees technology conservatiomste=debates
Broadeasting Cotporshion (CBC) News: Technology & Science. March 3. myasivesspecissvenen-naiive-labels-1, 3474200
e 15 1
200G | Ercn Goods Invasive, bot pot always wawanted, New York Tunes (March [, 2016): D1 hitpe S wrwwe pytimes cony 201 S 030 1 saience Invasive-
species. itml?_r=0
2006 | Lisda Rodriguez Hitmades nsake a mess, bar dovasive species gef the blans. Boston Globe. litips: Swwow bostonglobe eoandideas 200 &1 12T unans-
MicRobbie Movember 27, 2016 make=mess=but-anvasives-species-gets
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2016 | Febekah Whire S0 shoot me, WNew Zealand Geographic, Tesue 141 (Nov-Dec 20163 Iitips: Sworw nzges comy stoTies so=shoot-me!
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Slimbun (Japan), October 24, 2016
2006 | Fred Pearce & Tao | A vew book at invasive species. Viewpowts Radie, May 22, 2016, littpes: e wpsanisradio wordpress cond 201008221 6-21-
Cinen, misrviswed segnient= | =Irvnsive-species/
by Grary Price
20le | G Booanno Alieq species: 1o remove of not o remove? Thar is e question.
Environmental Sciewce & Policy 59 (20168 67-7.
=0E6 | Peter Chapmam Benefits of ivasive species, Manne Pollubon Bullstin 107: 1-2

The exponential growth of invasive species
denialism

Ricciardi, A. & Ryan, R. Biol Invasions (2017). https://doi.org/10.1007/s10530-017-1561-7
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LIFE ASAP: Education, Communic‘étion and
Codes of Conduct
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http://www.lifeasap.eu/en/media-en/press-review/file/2017-03-31-
Rassegna-stampa%252Epdf

NATIONAL

GEOGRAPHIC

ITALIA
Specie invasive: presto una black-list
italiana

Piante e animali esotict hanne causato quasi il 60% delle estinzioni animali conosciute e
costane al'Europa 12 miliardi 'anno. Oggi il progetto ASAP mira a individuare le specie
piu pericolose per lMtalia e a sensibilizzare 'opinione pubblica

di Federico Formica

N UL TR

L'invasione aliena & una realta.
Piante, insetti e pesci: natura in

Una macro del capo del punteruol rosso 8Sa0c0 mmgriscacco
Tepi 3 Fonza, gamber! defls Luniana & pante esotiche. 580 speck introdatto
doll verms causana tdannt sl ambiente

1 Plants, insett! ¢ posch.
LEwropa & Vitalls n
particalare 3ome otto

rattaceo di oltre
tremila specie sliane
the strivane dal canaie
@i Swet o attraverso gll
sarel, £ cost in
blodiversita,
patrimonss unico det

| Delparse & 2 rschio.
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The LIFE ASAP project seeks to limit the spread and impact of IAS 1n Italy
through public awareness and participation. Specific objectives are:

e To translate into Italian the European voluntary codes of conduct and
guidelines for managing IAS and circulate this material to key stakeholder
groups that can help prevent the spread of TAS (e.g. florists, horticulturists,
landscape architects, pet shops, aquarists, anglers and hunters);

eTo train personnel from public administrations in how to support the
implementation of the new EU Regulation on IAS;

eTo draft a national IAS blacklist in collaboration with the Italian scientific
community and propose a set of priorities for the Italian government; and

eTo train knowledge multipliers (teachers, conservation professionals, zoos,

botanical gardens) about IAS and with their input to develop an information
campaign focused on schools and the general public. The awareness
campaign will make use of a range of media channels, including information
displays in zoos, botanical gardens, national parks and airports, online
activities (social media, website etc.) and cifizen science acfivities using

apps.
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Publications

European Code of Conduct on International Travel and Invasive Alien Species (2017)
CONVENTION DE BERNE
BERN CONVENTION

European Code of Conduct for Invasive Alien Trees (2017)
European Code of Conduct on Horticulture and Invasive Alien Plants (2008) - lllustrated version (2011)
European Code of Conduct on Pets and IAS (2011) - lllustrated version (2016)

European Code of Conduct for Botanic Gardens on Invasive Alien Species (2012)

European Code of Conduct on Zoological Gardens and Aquaria and IAS (2012) - lllustrated version (2016)
European Caode of Conduct on Hunting and IAS (2013) - lllustrated version (2016)

European Guidelines on Protected Areas and IAS (2013) - lllustrated version (2014)

European Code of Conduct on Recreational Fishing and IAS (2014)

European Code of Conduct on Recreational Boating and IAS (2016)

European Strategy on Invasive Alien Species (2003) - lllustrated version (2011)

000000

Methaods to control and eradicate non-native terrestrial vertebrate species (Nature and environment No, 118)
(2001)

Introductions of non-native organisms into the natural environment {Nature and Environment No. 73) (1998)

Introduction of non-native plants into the natural environment (Nature and Environment No. 87) (1998)

Recommendations . 2
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Training at the Botanic Garden of Catania (IT)
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Expected results: The project expects to achieve the following results:

e Adoption of codes of conduct and voluntary practices by the different
stakeholders and target groups (500 hunters and at least one national
hunting association, 500 anglers and at least one national angling
association, 500 nature professionals (foresters, agronomists. landscape
architects, biologists and veterinarians), 200 relevant businesses (hatcheries,
aquaculture companies, pet shops. florists and garden centres), and
adoption of guidelines on IAS management in at least four protected areas:

o115 representatives of public administrations trained to apply the IAS
Regulation;

e At least 50 scientists involved in drafting a national IAS blacklist and a
horizon scanning/priority setting proposal for the Italian government;

e Training of at least 100 IAS knowledge multipliers from zoos. botanical
gardens, aquariums and museums, and a further 300 knowledge multipliers
among teachers, academics and nature professionals: and

e 800 pupils and members of the public will have taken part in IAS
information activities.
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TAVOLARA

AW CaNCe

TAVOLARNA

BENEFICIARIO COORDINATORE

120 AN VDL MaGe 3
J OFFSET FLATES WITHOUT CHEMICAL SOLVINTS ADURA ¥ AGFA

Comune i Olbaa

Via Dante n” 1 « 07026 Olbia (OT)
Tel. 0789 52000 - Fax 0769 52369
www.comune.olbia.ol.it
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]
! BENEFICIARIO ASSOCIATO
g Area Marina Protetta

£2 di Tavolara « Punta Coda Cavallo
fi Via Dante n® 1 - 07026 Ofbia (OT)

.g Tel, 0789 203013 - Fax 0789 204514
www.amptavolara.it
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3 NEMO srl - Plnu M. D'Auﬂo n" 11
50121 Firenze (FT)

Tel. 055 2466002 « Fax 055 243718
www.nemoambiente.com

http://www.lifepuffinustavolara.it/?lang=en
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Area Marina

Protetta di Tavolara
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COSTO DEL PROGETTO
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DURATA DEL PROGETTO

glio . 2013

novembre 2017
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APdffinus

TAVOLARA

Diraw inspiration from nsueal habltats 1o design
your Medierransan garden, Local speces are eashks
fa manage, snce they have evolved under #e same
chmasic conditions and will sequire

r\'*'
U™

Il giardino mediterraneo The Mediterranean garden
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!LI FE IAP-RISK
Bulletin OEPP/EPPO Bulletin (2016) 46 (3), 603-617 ISSN 0250-8052. DOI: 10.1111/epp.12336

A prioritization process for invasive alien plant species incorporating
the requirements of EU Regulation no. 1143/2014

E. Branquart', G. Brundu?, S. Buholzer®, D. Chapman?, P. Ehret®, G. Fried®, U. Starfinger”,
J. van Valkenburg® and R. Tanner”

'Invasive Species Unit, Service Public de Wallonie, Gembloux (Belgium); e-mail: etienne.branquart@spw.wallonie.be
2Universit_v of Sassari, Sassari (Italy)

*Agroscope Institute for Sustainability Sciences, Zurich (Switzerland)

*NERC Centre for Ecology and Hydrology, Edinburgh (UK)

SMinistr_v of Agriculture, National Plant Protection Organization, Montpellier Cedex 2 (France)

®Anses, Laboratoire de la Santé des Végétaux, Unité Entomologie et Plantes Invasives, Montferrier-sur-Lez Cedex (France)

" Julius Kiihn Institut (JKI), Federal Research Centre for Cultivated Plants, Institute for National and International Plant Health,
Braunschweig (Germany)

National Plant Protection Organization, Wageningen (The Netherlands)

’European and Mediterranean Plant Protection Organization, Paris, France

http://www.iap-risk.eu/
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NeoBiota 35:87-118 (2017) o T
dol: 10.3897/neobiota.35.12366 RESEARCH ARTICLE % NEQB 10Ta
htrp:/fnecbiota pensoft.net Arteancing ressarzh v silen tpecies and Aiingicel ivarizen

The prioritisation of a short list of alien plants for risk
analysis within the framework of the Regulation (EU)
No. 1143/2014

Rob Tanner', Etienne Branquart?, Giuseppe Brundu?®, Serge Buholzer?,
Daniel Chapman?®, Pierre Ehret®, Guillaume Fried’,
Uwe Starhinger®, Johan van Valkenburg’

http://www.iap-risk.eu/
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EUROPEAN AND MEDITERRANEAN PLANT PROTECTION ORGANIZATION
ORGANISATION EUROPEENNE ET MEDITERRANEENNE POUR LA PROTECTION DES PLANTES

17-23149

Pest Risk Analysis for

Pistia stratiotes PRA - PM / 9

BuSetin QEFFEPPD Buiwhn (2017) 47 (3), 526530 ISEN 0250-8052. DO 10. 111 opp. 12427

European and Mediterransan Plant Protecton Organization
Organisation Europdenne el Madilerrandsnne pour ia Prolection des Plantas

Data sheels on pests recommended for regulation
Fiches informatives sur les organismes recommandés pour reglementation

Cardiospermum grandiflorum
http://www.iap-risk.eu/
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Attribution-NonCommercial-ShareAlike
4.0 International (CC BY-NC-SA 4.0)

https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
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Soil and Water Iines stabilization using natural enineering
techniques. The case study in Sao Miguel Island on the
scope of the project Life+ Terras do Priolo.
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SPEH Portuguese Society for Study of Birds

Priolo (Pyrrhula murina)

® The Azores bullfinch is an endemic
passerine species from the east of S&o
Miguel island

® \ery small and localized distribution

S3o Miguel

® In 1996, the estimate was of 60-200
breeding couples

HOT DATA LEAST HEAR CRITIGALLY EXTINGT
EVALUATED DEFICIENT CAONCERN THREATENED VULNERABLE ENDANGERED R i IN THE WILD EXTIHCT
NE oo LE NT VU EN &R EW EX

Main Reasons — Loss of Habitat

Degradation of the remaining natural
habitats by Invasive Alien Species




Distribution of land occupation in S. Miguel Island

41.91%

21,54%

5.55%

0.56%

Urbane  Industrial  Agricola  Pastagem Florestal  Vepstacdn  Amas  Lagoas
Matural Descobartas
Figure — percentage of land occupation on the island of S. Miguel

(COS-Acores , 2007)




Site of Community Importance Area Serra da
Tronqueira/Planalto dos Graminhais
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Humid Laurel
Forests

Mesic Laurel
Forests
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Global Invasive Species Database (IUCN)




Monitoring Humid Laurel Forest

Friceo arorka L'Ell
15%
VV.'A,..l)'J
2o~ N\
Myrsine o
1 g i@ ! 2
e hsei Varce infum cyfindraceun  Density (n® / m2]
B Fepeneration/Seadhng

AN 5%
W Sapling/Tree

Wiburnum
el

16% "l

e
4 Interveened
200782008~

Clethro arboves
16%

Viburnum trifeose/
a%

Viburrmaery
triwasel
AN

Cethra arbores
5%



G-l Problems with high density of invasive
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Slope reprofiling with drainage ditches




Drainage ditches with plantation of native species

and aplication of hydroseeding




) '

spea Slope reprofiling after 3 years of implementation
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Crib wall Constructlon the base of the




)'SPEH Crib wall construction




Crib wall construction with the help of the
backoe
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Drainage ditches in the crib wall
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Aplication of the hydrosseding in
the crib wall video







Vegetation grid




Vegetation grid




Vegetacion grid




>'spea Vegetacion grid with dranaige
ditches




)'spea Vegetacion grid ater 3 years




)Epea Dranaige ditches construction







> Other construcions: Micro weirs
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)'spea Rolls of plant material (Sphagunum




"gpea Slope reprofiling with drain ditches
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Micropropagation and seed germination
of endemic plants
from Berlengas Archipelago

Inés A. Franco, Teresa Mouga and Clélia Afonso

MARE — Marine and Environmental Sciences Centre, ESTM, Instituto
Politécnico de Leiria, 2520-641 Peniche, Portugal
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s ¥ Pulicaria microcephala

© % Armeria berlengensis

‘") Herniaria berlengiana




Introduction Objectives Methodology %?Ssgllgs?gr? W

N

Establishment of protocols that
allow the multiplication of the
endemic species of Berlengas

NS



Results and

Introduction Obijectives Methodology Discussion

Pulicaria
microcephala -
- Vulnerable
species
Q

Fig. 1 Map indicating the distribution of Pulicaria microcephala.
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Armeria
berlengensis
- Vulnerable @ :
species >. )
. ...
‘e
Fig. 2 Map indicating the distribution of Armeria berlengensis.
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Herniaria
berlengiana
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Fig. 3 Map indicating the distribution of Herniaria berlengiana.
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Component
(@) distilled water
(b) Ethanol
(c) Sodium hypochlorite
(d) Fungicide
(e) 4x4min Sterilized distilled water




Introduction Objectives Methodology %?;g lljtg S?(;I ,?

- Table I. Best disinfection process used in
Pulicaria microcephala seeds.

Process 6

1min Ethanol 96%
~ Sodium hypochlorite <5%,
20min
20%
_ Mancozebe 64%,
1min
2,59/L
_ Tirame 80%,
1 min
0.2g/L
Ax4min Sterilized distilled water

Fig. 4 Pulicaria microcephala seed (a)

SUCCESS Rate 730% seedling and seed sowing (b) seedling

two weeks after germination (c).
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A

Fig. 5 Fruiting heads (a); flowers (b);
Ovarie (c); Seed (d)

Table II. Total number and means for the number of fruiing heads of
Armeria berlengensis and characterization of the flowers that compose
them.

UEERRYEUES

[fruiting head

Fuiting heads analysed 98 -

total number flowers 4791 48173
analyzed

total number seeds
collected




Introduction Objectives Methodology %?SS gﬂtgs?gr? W

- Table Ill. Best disinfection process used in Armeria
bernlengensis seeds.

Submerged in

- 2 hours .
distilled water

1 min Ethanol 96% 1 min Ethanol 70%

Sodium Sodium
: hypochlorite . hypochlorite
20 min <5%, 5 min <5%.
10% 10% Fig. 6 Seddling of Armeria

4x4min Sterilized disw berlengensis.

Success Rate: 20.0%
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Pulicaria microcephala

O O ONON®

(a) Ethanol

(b) Sodium hypochlorite

(c) Mancozebe

(d) 4x4min Sterilized distilled water
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- Table IV. Best disinfection process used
in Pulicaria microcephala explants.

Process 1

1min Ethanol 96%
~ Sodium hypochlorite <5%,
20min
20%
_ Mancozebe 64%,
1min
2,59/L

4x4min Sterilized distilled water

Fig. 7 Pulicaria microcephala in in vitro

Success Rate: 24.4% “**
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Combination of growth regulators:

* Kinetin (Kin) and
1-Naphthaleneacetic acid (NAA)

» Kinetin and Indole-3-acetic acid
(IAA)

 Kinetin and Indole-3-butyric acid

(IBA)

Different
concentrations of

Disinfection :
two combined

growth regulators

Control: Basal
Shoots with medium without the

0.5-1cm long addition of any
growth regulators




Results and

Introduction Obijectives Methodology Discussion

Kin and NAA Kin and IAA Kin and IBA

Fig. 8 Examples of the shoot behavior under Control, Kin and NAA, Kin and IAA and also Kin ans IBA treatments after two in in-vitro
culture



Results and
Discussion

Introduction Objectives Methodology

Fig. 9 Acclimatization process: one month plants (a), plants in pots (b), first six holes (c), fourth week of acclimatization (d), fifth week
of acclimatization (e), final step in acclimatization with poor plastic coverage (f), acclimatized plants (g)
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m Success rate of vegetative micropropagation plants from disinfected plants

B Success rate of plants that germinated in the lab
100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

Viability rate (%)

Acclimatization

Fig. 10 Percentage values of the viability of the acclimatization process. The green bar
corresponds to a pot that just contained plants from vegetative propagation of sterilized
plants and initially kept in the laboratory (MV), the grey bar shows the first Seed generated
plants (PGS) (germinated during the Germination trials).

Results and
Discussion

Fig. 11 Examples of the initial
length of the acclimatized plants
from seed germination (a) and from
micropropagation of the disinfected
Berlengas plants (b).



Results and

Introduction Objectives Methodology Discussion

Fig. 12 Acclimatization process with differences in the value of Luminance (Lux ): 789 Lux (a), 1088 Lux (b), 3650 Lux (c), 5640 Lux
(d), 5790 Lux (e), No controlled luminance (f).
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Discussion

Introduction Objectives Methodology

Fig. 13 Examples of the final length of the acclimatized plants from seed germination (a) and from micropropagation of the
disinfected Berlengas plants in he lab (b) and on the rooftop (c).
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Armeria berlengensis

Component
(a) Ethanol
(b) Sodium hypochlorite
(c) Mancozebe
(d) 4x4min Sterilized distilled water
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- Table V. Best disinfection process used in Armeria Viasiiyrate u Inviabilty rate
berlengensis explants. 100,00 -
90,00
Proce Process 6 S 7000
eq_; 60,00
1 1 ™ 5000 -
40,00
_ Ethanol 96% _ Ethanol 96% 30,00 -
min min 20,00 -
10,00 -
. . 0,00
Sodium Sodium
20 20 Code number of the disinfection processed applled to the
. . explants
hypochlorite <5% ~ hypochlorite <5%, . Viabilty rate ~ w Inviabilty rate

rate (%)

min min 100,00 -
20% | 20% o
1 Hydrogen EEEE I
min  Peroxide 10% ) :3}33:
4x4min Sterilized di?ﬂ'lW ?EEE

Code number ofthe disinfection processed applied
to the leafs

Success Rate for stems: 15.79% . 1s rercentage vaiues ot viasiy

rates (green color) and Inviability rates

Success Rate for leaf: 33.33% o nmloa o soueral At

berlengensis plants (a) and leafs (b).
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Discussion

Introduction Objectives Methodology

= Viability rate B |nviability rate

100 -
90 -
80 -
70 4
60 -

50 -

rate (%)

40

30 -

20 -

10 -

Small Big

conditions of the plants

Fig. 16 Big (a) and small (b) Armeria Fig. 17 Percentage values of Viability rates (green color) and Inviability rates (gray color) for

berlengensis to aclimatize and an the various conditions (size) of Armeria berlengensis that were acclimatized.
acclimatized Armeria berlengensis (c)
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Herniaria berlengiana
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Component
(a) Ethanol
(b) Sodium hypochlorite
(c) Tirame
(d) 4x4min Sterilized distilled water




- Table VI. Best disinfection process used in

Herniaria berlengiana explants.

O\

Process 2

Process 3

5
. Ethanol 96% . Ethanol 70%
min .min
Sodium Sodium
20 _ 20 :
min hypochlorite <5%, | i hypochlorite <5%,
20% 20%
1 Tirame 80%
min 0.2g/L

4x4min Stefilized distilled water

\/

Results and ‘
Discussion ‘

Fig. 18 Herniaria bernlengiana in

in-vitro culture.

Success Rate Process 2: 17.14%
Success Rate Process 3: 18.18%
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- .

Micropropagation is an adequate strategy to achieve
the successful conservation of the three endemic
species.

-

Seed germination

 Pulicaria microcephala - high success rate
« Armeria berlengensis - low success rate

Herniaria berlengiana is very difficult to find and to
successfully adapt to in-vitro culture.
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TAVOLARA

The Marine Protected Area (MPA) Tavolara -
Punta Coda Cavallo hosts 9,991-13,424 pairs of
Yelkouan shearwaters (Puffinus yelkouan),
between 1/3 and 2/3 of the global population,
estimated in 15,337-30,519 pairs.
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| Vulnerable at global level

and listed in Ann. | of EU
Birds Directive. Its
protection is therefore one

of the main goals of the MPA
K3
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APiiffinus

TAVOLARA

Main threat: predation by Black rats Rattus
rattus was recorded on 100 % of examined

nests of Yelkouan shearwater on both
Islands, with the exceptions of single caves
of Tavolara and of exceptional years with
very low density of rat populations




APiffinus

TAVOLARA

Rat eradication is the solution! But the islands are large and, especially Tavolara,

the topography is steep and rugged ... the aerial distribution of bait appears to be
the best or the only feasible option

Molara hosts 300-600 pairs of Yelkouan

“ shearwaters, Tavolara > 10.000

2008: rat eradication with
aerial distribution, the first in
Italy and in Mediterranean
region, had been
successfully completed on
Molara.
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APiffinus

TAVOLARA

Now a new rat population (as confirmed by genetic analysis) is present,
probably an intentional introduction by man

For the shearwaters, even considering s, 2
rat recolonization, we believe that ours o
has been a significant conservation '
action: 3 years of high productivity,

estimated cost = 100 €/chick fledged

Propedeutic for larger island
eradications .... acquisition of bucket and
GPS control system and experience for
our staff




APiffinus

TAVOLARA

OPTIONS FOR THE FUTURE

* New eradication on MOLARA => important
(but opposition of one of the new owners...)

* Eradication on TAVOLARA => difficult but by
far the priority for Yelkouan shearwater
conservation at global level

7
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A proposal submitted to the EU for the 2012 LIFE call was
approved and co-financed

TAVOLARA

NATURA 2000



APdffinus

TAVOLARA

The project includes:
Introduced Rodents eradication on Tavolara and surrounding islets
and other actions more or less related:

- Control of the feral goats population (capture and translocation)
- Eradication of Carpobrotus sp. on Tavolara
- Communication and dissemination activities
- Monitoring of effects on target and non-target species




APiffinus

TAVOLARA

Rodents (Black rat and House mouse) eradication

Scheduled in October 2015, delayed for 2 years due to authorization
difficulties (unclear Health Ministery ordinance, now according with an
EU regulation a specific authorization is needed)

Authorization obtained in March 2017!!!

Instruments, and experiences, from Molara and
Montecristo

|
.
- ”
- ] - T
Y

f:’:{‘?'. <.2'- -
."., - - ..;
GPS-based distribution control system




APdffinus

TAVOLARA

Main (technical) difficulties:

« Extremely steep morphology, with caves (inhabited by rats) in high
cliffs, with consequent risks that some rat habitats remain unbaited
* integration with hand distribution along parts of the island’s coastline




APiiffinus

TAVOLARA

Not so easy to explore: a problem during
preliminary surveys







APiiffinus

TAVOLARA

Military base with network of cables running up to the pylons located on
the area’s highest peaks (up to 400 m above ground level)




APiiffinus

TAVOLARA

Feral goats (that have an high impact on vegetation) assume pellets, increasing
the risk of poisoning scavenger birds and of eradication’s failure, by removing
pellets potentially from relatively large areas

House mouse!



TAVOLARA

Risk of mortality for non te
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TAVOLARA

Eraticatisn Plan of smtrodsced Rodeats so the istand of Tavelara
{Sardisia)

After 2 years of preliminar rveys, including rodent

monitoring, field tests on ba&sum-ption pyrodents and
on bait disappearance, a peer-reviewed eradication plan

(Collaboration with Island Conservation);Shearwaters
monitoring ...
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... and 2 years for the authorization
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APiiffinus

TAVOLARA
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-24%-25 October 2017: first aerial bait distribution

2 expert pilots from Island Conservation to support the
Italian pilot, but we discovered that we had a very

skilled pilot!

ISLAND CONSERVATION




APdffinus

TAVOLARA

First drop 7’
Aerial distribution above the cable net //
Additional drops in coastal areas, cliffs and caves /&?:‘;
Ground-based distribution in inhabited areas P iy \
Complete coverage of the island surface Y,
10.660 kg of bait (~15 kg/ha) o

B 2 Additional distribution
W E | o Bait-stations




APiiffinus

TAVOLARA

2nd distribution: 17" November 2017: 7060 kg (9,8 kg/ha), apparently optimal
coverage of the island




APdffinus

TAVOLARA

Extimation of quantity of bait into the sea and monitoring of presence of
brodifacoum residuals in coastal fish

R =¥
iti ., Al
Very good results: small quantities e & L o
of pellets fell into the sea in 11 out ‘9‘ | -
P .~

of 12 points. Absence of E e
observation of bait consumption by ¥, |
fish and of residuals of brodifacoum ' :




APiiffinus

TAVOLARA

We have done a good job and we have been lucky: good weather, great pilot
and great staff, very few technical problems




APdffinus

TAVOLARA

The eradication of Rodents on Tavolara appeared to be one of the most effective
conservation action for seabirds that could realistically be implemented in Italy and

in all Mediterranean Sea

 Currently at global level there are 1000-1500 pairs of Yelkouan shearwaters
breeding in islands without rats. The eradication of rats from Tavolara will increase
this number up to 10 times (90 % of Italian population without rats), probably
causing a substantial change in the species’ conservation status (currently
Vulnerable).

*Negative effects appears to be of a relevance incomparable with conservation
benefits

2 years without signs of rodents presence are necessary, in the meanwhile we
have to work in bio-security activities
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Rodent control at seabird colonies in Malta

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater Puffinus yelkouan

Paulo Lago Barreiro
J. S Santiago Cabello, Martin Austad and Karen Varnham

Restoration of Island Ecosystems Workshop
Peniche —January 2018
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Yelkouan Shearwater (Garnija) Puffinus yelkouan
» 1500-2000 pairs (7% global pop.)
» Steep cliffs and islets

« Breeding: February to July

Scopoli’s Shearwater Calonectris diomedea
* 4500-5000 pairs

» Steep cliffs and islets

» Breeding: March to October

Mediterranean Storm Petrel

Hydrobates pelagicus melitensis

« 5000 — 8000 pairs (50% global pop.)

* On rat-free Filfla islet & a few sea caves
» Breeding: April to October

. =
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Yelkouan Shearwater (Garnija) - Puffinus yelkouan

Maltese Yelkouan Shearwater colonies

P - Colony areas (bprs)
> [:J Seaward extension buffer (7km)
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LIFE Arcipelagu Garnija project (2015-2020)

* Closing gaps on knowledge of colony sites

» Number of breeding pairs N
» Reproductive output G3
- -:‘.—"_' e '_1 s
- P -~ I’ o ’
4 '.Lb
!i--.’:"f:ej“ v o
«| Identifying prevalent terrestrial threats W g
> MTO

> Predation 2 »

. MT

. . "By @
» Light pollution (from land and sea) MT24
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» Disturbance (from land and sea) N
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Rdum tal-Madonna (RM): 11 years of rat control

Main Yelkouan Shearwater colony in Malta: 500 pairs

Late 1990s, early 2000s: very low breeding success — high rat predation

2007: a seasonal rodent control program was established
LIFE Yelkouan shearwater project (2006-2010)

Public awareness actions to reduce littering

o
XArres n

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater



Rdum tal-Madonna (RM): 11 years of rat control

Main Yelkouan Shearwater colony in Malta: 500 pairs

Late 1990s, early 2000s: very low breeding success — high rat predation

2007: a seasonal rodent control program was established
LIFE Yelkouan shearwater project (2006-2010)

Public awareness actions to reduce littering
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Rat control program at RM

e Eradication not possible

* 90 closed plastic bait stations: two blocks of anticoagulant rodenticide each -
brodifacoum 0.005% (2007-2015) and bromadiolone 0.005% (2016-2017)

* Covering around 25ha on top of cliffs and in lower parts
* Baiting 1-3 times per month between February and July

* Signs of rodents and other fauna on the bait (teeth marks) recorded every time

D §

Malta

O Rait Stabons
0 240 Meters
 I—

3 Colony perimeter
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Rat control program at RM: Results

Yelkouan Shearwater Reproductive Success

No. of Reproductive

Year nests sSUuccess
2007 6 83%
2008 12 92%
2009 11 91%
2012 16 94%
2013 32 88%
2014 25 88%
2016 24 88%
2017 38 84%

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater — yirr4 :;.T‘i




Rat control program at RM: Results

Reproductive Success at RM compared with two other colonies
with rat presence

Colony Year No. of nests Reproductive success
RM 2016 24 88%
St. Paul's island 2016 9 67%
Majjistral 2016 12 33%
RM 2017 38 84%
St. Paul's Island 2017 9 11%
Majjistral 2017 11 55%

. o
LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater — ¥iroiA 2441
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Rat control program at RM: Lessons learnt

e Seasonal rat control where eradication is not possible is effective at
increasing sea bird breeding success

* Allows for establishment of other species — Mediterranean Storm Petrel
now establishing at RM

* Reduce littering by visitors through raising awareness and working for
efficient waste collection

* Possible to expand rat control to other seabird colonies

-4
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Rat assessment at Yelkouan Shearwater colonies
2016-2017

Direct observation
e Dead/Live rats

* Rat signs:
* Footprints
* Faeces

Predation:
e On eggs and/or pulli
e Other species:

Scopoli’s Shearwater

Storm Petrels, etc.

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater  ¥itu a4 2411



Rat assessment at Yelkouan Shearwater colonies

Trap lines
Site . Density (captures per 100
Kemmuna 06-08/05/2016  60.95
Kemmunett 05/05/2016 23.26
Migra I-Ferha  24/05/2017 0
Majjistral NHP  16-18/05/17 5.17

Non-toxic wax blocks

sitecode | sitename | Rat Marks on wax biocys
MT19 Fungus Rock No

L-Irdum tal-Madonna  No
Cumnija Yes
Filfla No
Hal Far Yes

Nlll'llllli

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater



Rat assessment at Yelkouan Shearwater colonies

Camera traps

Number of Total Camera
Site Code Colony name Camera traps trap days Rats counted Rats/day

MT17 Comino

MT17 Cominotto 5 214 29 O. 14

- St. Paul's 2
MT22 Islands 148 29 0.20
- L-Irdum tal 16
MTO09 Madonna 914 3 0.00

MT24 Majjistral NHP 10 716 13 0.02
MT24 Cumnija 1 18 0 0

R et aroce 06-01-2017 00:16:28

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater — ¥iro 14 :.ﬁ



Rat assessment 2016-2017: Results

e Rat presence was confirmed at 12 of the 16
colonies (and sub-colonies) that were assessed:

e Rat-free: Filfla and probably Fungus Rock

* Where unconfirmed, requires more monitoring, but probably
low presence/impact

e Resulting in operational plans for rat control at 7

colonies chosen by:

* colony size & impact by predation;
e accessibility and feasibility;
* human resources and budget.

* Biosecurity measures for Filfla and Fungus Rock




Yelkouan Shearwater (Garnija) - Puffinus yelkouan

Maltese Yelkouan Shearwater colonies

P - Colony areas (bprs)
> [:J Seaward extension buffer (7km)
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Test of ‘E2/A24 Goodnature’ traps in
Yelkouan colonies (2017)

SNIFF SNIFF KAPOW! AUTO-RESET SNIFF SNIFF...

Targeted long life Rats move the Thetrapclearsand  The long life lure

lure attracts rats trigger to get to the resets immediately continues to attract

into the trap. lure firing the trap. after an A-Class rats for constant
humane Kill. control.

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater  yiru1 Fﬁﬁ



Test of ‘E2/A24 Goodnature’ traps in
Yelkouan colonies (2017)

Colony Trap | Duration (days) Counter strikes Rats found Rats killed/day

Majjistral 1 39 1 1 0.026

Majjistral 2 39 1 1 0.026

St. Pauls Island 1 34 5 5 0.147

St. Pauls Island 2 34 2 2 0.059

Rdum tal-Madonna 1 40 0 0 0

Cominotto 1 41 15 1 (plus 5 skinks and | 0.024-0.219
1 lizard)

Cominotto 2 41 12 2 (plus 1 lizard) 0.049-0.268

Cominotto 3 41 8 1 0.024-0.219

t¢
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Test of ‘E2/A24 Goodnature’ traps:
Conclusions

* Good performance

* Great for sites hard to access or
dependent on sea conditions:
remote edges and caves where
Yelkouans nest

* Not suitable for sites with
reptiles that could be attracted
to ants eating the bait

* Could be use in combination with
anticoagulant baiting

* Need to test for every
environment

LWARCIPELAGL
N SGARNIJA
XATURA 2000
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Operational plans for rat control in 2018

- Seasonal control with bait stations/A24-E2 traps
* Low intensity baiting along cliff top
* Baiting and/or E2 traps on nesting ledges

» Comino and Cominotto islands

» Rrdum tal-Madonna > Ta’ Isopu (Gozo) AFM base

» Cumnija > Majjistral NHP

%ﬁ[\/laintolony

-

0 250 500 m [7 S'ub-colony
G N
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Operational plans for rat control in 2018

- Eradication on St. Paul’s Islands

* 30 — 60 pairs of Yelkouan Shearwater

* 100m from mainland Malta
* Eradicate — monitor — eradicate
* If rats return every year — switch to annual control

LIFE Arcipelagu Garnija (LIFE14 NAT/MT/991) Securing the Maltese Islands for the Yelkouan Shearwater — §¥iroi4 2411



Biosecurity in rat free-islands

* Filfla : 4.5km from main land Malta
e Largest known Storm Petrel colony in the Mediterranean

* Fungus Rock: 38m from mainland Gozo
* Scopoli’s and possibly Yelkouan Shearwater colony

1. Preventing the arrival of rodents and other non-native species
* Checking equipment and boat before arrival

2. Early detection of invasive species: routine surveillance
* Monitoring stations with non-toxic wax blocks
* Inspection for visual signs of rats

3. Responding to invasive species: incursion response
 Start baiting with anti-coagulant poison within 48hours of detection

-4
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Out of sight, out of mind?

Preliminary findings on the biology and control of
the Argentine ant in Madeira archipelago

Mario Boieiro, Candida Ramos,

Isamberto Silva, Nadia Coelho, Dilia Menezes e Carla Rego



The Argentine ant, L/inepithema humile

—Native species from South America;

—Introduced in all continents and in many oceanic islands;
—Associated to human activities and human-disturbed areas;
—Considered one of the 100 worst invasive species.

I’G L & >

Adapted from Wetterer et al., 2009



The Argentine ant, reasons to its succcess

Opportunistic and generalist;
Polygynous species;
Capacity to form supercolonies;

Engage in mutualistic interactions with many hemipteran species
(including other invasive species)



The impacts

-Predation and competition with native ants and other
Invertebrates

Attacking the Madeira endemic
ground beetle Nesarpalus gregarius.




The impacts

—Predation of bird nestlings, nuisance and depletion of
resources of vertebrates

Predation of nestlings of the Dark-eyed Population decline of the Coastal
Junco (Suarez et al. 2005) Horned Lizard (Fisher et al. 2002)



The impacts

—Interferes with native biotic interactions affecting
ecological processes

POLLINATION

Lower visitation by pollinators resulted in lower fruit and seed
set (Blancafort and Gomez, 2005)

SEED DISPERSAL

Low transport in invaded areas and lower seedling emergence
(Gomez et al., 2003)



Brief history of the Argentine ant in Madeira

—-Detected in Madeira by the end of the 19th century (Schmitz, 1896);
however present there since the 1840s.

—Reports from the early XXth century say that the species is “a severe
nuisance in Funchal and its surroundings”.

—Later, the Argentine ant was considered “the most serious problem for
agriculture and perhaps the most serious problem for the whole
economic life of Madeira” (Schultze-Rhonhof, 1947).

—The reports from urban areas led to speculations concerning its impact on the
natural communities and some authors refered that native ants “had been
completely exterminated”.



Brief history of the Argentine ant in Madeira

- In 2002, two myrmecologists visited Madeira and Porto
Santo and concluded that the ant is mostly restricted to
disturbed places in coastal areas, occupying ~10%0 land
surface.

— They hypothesized that it could have been responsible for the
extinction of some terrestrial invertebrates, but concluded that
IS no longer a major threat.



In recent years two important findings made us question
their conclusion:

1) A study on the biodiversity of terrestrial arthropods identified areas
where the Argentine ant was extremely abundant.

No or only few native ants were found there.

2) Several reports of predation on bird nestlings by the Argentine ant
were reported from those areas.

Four bird species are known to be prey of the Argentine ant:

Bulweria bulwerii, Sterna hirundo, Larus michahellis and Serinus canaria



SO, our aim was to

1) Assess the potential impact of the Argentine ant on the
native biodiversity by studying its diet and trophic -

Interactions; ; |
oA
",

P
2) Know the distribution of the Argentine ant at fine scale %

and perform some preliminary assays for its population
control
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| -High abundance of the Argentine ant;
~ Size, topography and vegetation-type favour tt
e
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. —Natural co UNIES aveago”bdeo erva
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- —Several number of endemics.




Diet and trophic interactions

— Observations of 10 minutes at different nest entrances

— The items transported by ants were taken and ID at lab
— Most items were terrestrial arthropods

Beetles

Arachnids

Vegetal

Other

arthropods Bugs

Solid diet

Larvae

Caterpillars
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B Native
B Introduced
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So, it is important to stress...

The collection of biological information on the target species and
communities is critical to carry effective control and to anticipate
community changes

— In Hawaii the control of an invasive ant species (S. geminata) led to
the increase of another invasive species (A. gracilipes) which

severely impacted the seabird fauna _
Plentovich et al., 2009; 2017



Distribution

We used sugar baits (sucrose 25%) on plastic cards
Baits were set along paralel transects spaced by 10m é
Baits were later checked for the presence of the ant 3% “
This (and other) data was recorded using a GPS to »
produce a map




Argentine ant control

Main difficulties

Small size, have many queen and larvae (hidden!),
form supercolonies, ... they are everywhere !

Main advantages

We can use their well-organized social
system in our benefit!

Recruitment and trophallaxis may ensure a
generalised insecticide spread (delayed action).




Argentine ant control

Our population control protocol consisted in four phases:

1) Baiting and check recruitment
2) Delivery of the insecticide

3) Monitoring the intake E‘ E—)

4) Removal of the station
10m



Conclusions

The collection of biological information at species and

community level is critical to carry effective control and to
anticipate community changes.

The use of specific insecticides (formicides) is crucial for ant
control, but their application must be done with care.
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