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synthetic biology, ...
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Pathway trends — shipping container trade

Fig. 62 Seaborne Container trade 2030 (thousand TEU)

Source: M5l / LR
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Pathway trends - fourism between 2010 to 2030

UNWTO Tourism Towards 2030: Actual trend and forecast 1950-2030
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4 Source: Workd Teurism Organization (UNWTO) ©
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between 2015 to 2020

Retail e-commerce sales worldwide from 2014 to 2020 (in billion U.S.
dollars)
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1 /6th land surface = Highly Vulnerable to invasion

(a) Invasion threat

Threat

B VL

Future introductions (global trade etc.) + Disturbance = establishment (e.g. agric expansion, climate change etc.)

Early et al. 2015. Nature Comms
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Overlap with biodiversity hotspots

(a) Invasion threat

Early et al. 2015. Nature Comms
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National capacities to respond to emerging IAS

(a) Proactive capacity
2 = 7 s

No data
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8 Early et al. 2015. Nature Comms
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Gene drives and autocidal control

Use of eDNA for surveillance and
monitoring

Changing agricultural practices

Adaptation: genetics versus
epigenetics

Emergence of invasive microbial
pathogens

Rapid evolution of invasiveness

[ Biotechnological issues [ 1 Ecological issues

Species
uptake into
pathway
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Transport and
introduction

G
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population
established
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Geographic
spread
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Intercontinental trade agreements

Globalization of the Arctic

Invasion risk driven by geopolitical
conflict

Citizen science for early detection

Sociocultural resistance to
management

Invasive species denialism

Resolving conflicts in contested
invasions

[ sociopolitical issues

Trends in Ecology & Evolution

Figure 2. Horizon Scanning Topics and their Relevance to the Invasion Process and Impact.

Ricciardi et al. 2017. Trends in Ecology & Evolution



T9 Progress

" On track

— 3%

Insufficient

CONVENTION ON
BIOLOGICAL DIVERSITY

RSPB étal. 2016

T9: invasive alien species

Progress of national targets towards the Aichi Targets

0 25
% of reporting countries
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& INVASIVE ALIEN SPECIES

15 o

' Target 15.8:

s By 2020, introduce

1 69 Targets measures to prevent the
introduction and

2030 Agenda for
Sustainable Development:

significantly reduce the
1 IF-1g:Clfs1sll impact of invasive alien

species on land and
water ecosystems and
control or eradicate the
priority species

sive alien
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However,
can have significant negative

- native biodiversity,
- ecosystem services, and
- human well-being
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Global Invasive Species Database (GISD)
- established

Global Register of Introduced and Invasive Species (GRIIS)
— recently launched

Environmental Impact Classification of Alien Taxa (EICAT)

Island Biodiversity and Invasive Species database (IBIS)

Pathways Resource
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5 GLOBALINVASIVE SPECIES DATRBASE
!1'5:;.’31'“’5".,: HOME RBOUT THE GISD HOW TO USE CONTRCTS @ @
« >850 IAS

— Distribution
Animalia Chordata Actunoplerygii Percirormes Centropomidas
— Impacts

GENERAL DISTRIBUTION ‘ IMPACT

100 OF
THE WORST

Lates niloticus T 30| ER |

Kingdom Phylum Class

System : Freshwater

MANAGEMENT | BIBLIOGRAPHY CONTACT

— Management information
— Pathways of introduction

— New structure/search
functions

— CM R

£ SPECIES DESCRIPTION ¥ GENERAL IMPACTS

Large percn-ike predator Dorsal fin deeply notched, giving the The Mile perch is responsible hrough predation and compettion for
appearance of two separate fins, he first part completely SpINoUS, food for the decimation and passible disappearance of teo hundred or
third dorsal spine enlarged. Lataral line continuous. Pre-orbital and more specias of the uniguee flock of endemac haplochromine cichiids in
pre-apercular bones with spines, a large spine on aperculum Lake Victoria.

¢ LIFECYCLE STAGES & MANACEMENT INFD

In Lake Vicloria, male size atfirst maturity 50-55¢m TL (ca. 2 years), Eradication of the Nile perch in Lake Vicloria is impossibie in practice
females 67,5-85cm TL (2-4 years). Fify percent maturity at 60-74cm and is also not an option because of il economic success.

TL for males and 102-110cm TL for females. Maturity sizes strongly

decreasing in recent years.
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* GISD links to Red List
species impacted

 Red List links to GISD
threats to species

Y
Lates nitoticus &P Ir| [ iEple ir) System : Freshwater
Kingdom Phylum Class Order Family
Animaiia Chordata Actinopterygii Perciformes Centropomidas FULL ACCOUNT m

ON
GENERAL DISTRIBUTION IMPACT

MAMNAGEMENT BIBLIOGRAPHY | CONTACT

IMPRCT |NFORMATION

Tha Mile perch is responsible through predaton and competition for food for the decimation and possible disappearance of two hundrad
ar mara spacies of e unique Back of andemic haplechromine cichlids in Laka “ictonia.

@ anochromis welcommel VU @ TS LC @ aswmtotiapia piceatus CR

® Bagrus docmak LT ® Brycinus jacksoni EM ® Brycinws sadier LC
Haplochromis acidens DD @ Haplochromis aslocephaiis CR @ Haplochromis atigenis DD
Haplechromis antieter CR @ Haplochromis apogonoides CR Haplochromis arcanus DD

[ S -

Brycinus jacksonii
http:dx. doi.orgd0.2305NUCH. UK. 20056.ELTS TE0748A12404838 en

NOT DATA LEAST WEAR ERITICALLY
EVALUATED DEFICIENT COMCERN THREATENED R LI < ENDANGERED > ENDANGERED
NE ) Le NT wu

Summary || Classification Schemes || Images & External Links || Bibliography || Full Account

Classifications [top]

| Habitats Threats Actions In Place | Actions Meeded Research Meeded | Uses |

8. Invasive & other problematic species & genes —= B.1. Invasive non-native/alien species -= 8.1.2. Named
species [ (" Lates niloticus ]

« Iiming:Ongoing
» Stresses View species on the GISD

m 2 Species Stresses -= 2.1, Species mortality
» 2 Species Stresses -= 2.3 Indirect species effects -= 2.3 2. Competition

9. Pollution -= 8.3_ Agricultural & forestry efluents -= 9.3.2. Soil erosion, sedimentation
#* Uiming:Ongoing
» Stresses

= 1. Ecosystem stresses -= 1.2, Ecosystem degradation
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Standard categorization of pathways

* Developed by IUCN SSC ISSG within the GIASIP,
with support from CEH, CABI, CBD Secretariat

« Based on inputs from leading experts, and
most updated scientific literature

« Tested with GISD, DAISIE and GBNNSP
* Mapped toward CBD decisions
* Presented at SBSTTA and COP of CBD

« CBD COP decision includes invitation to ISSG to
“..continue and complete the work on pathway”

20




Invasive Species

Specialist Groy

HOME

GLOBAL INVASIVE SPECIES DRTABASE

ABOUTTHEGISD ~ HOWTOUSE  CONTACTS

. According to your search criteria results will be returned *

(\

v/ TAXONOMY

[ | LOCATION

| SYSTEM

™ PATHWAY

I IMPACT

| MANAGEMENT

4 [ Release
[ Release in nature for use
[ Biological control
Erosion controlf dune stabilization
[ Fishery in the wild
O] Hunting in the wild
O Landscape/flora/fauna improvement
O conservation introduction
[ other Intentional release
[ subclass Undefined
» O Escape

p [ Transport - Contaminant
» O Transport - Stowaway
¢ [ corridors

o LAST ADDED INVAS

L 1Y
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ANALYSIS OF PATHWAYS

b Freshwater species

Apcess Auly 15, 2015
Chverinew Artieles
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CBD mandated

GIASI Partnership®
product — led by I[UCN

Launched April 2016, to s i T —
be completed mid 2017~~~ o - =
Annotated & validated TN N N ——
country inventories . = = — - o
Starting point for building ' :

national strategies
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Basic stats
Category No.
Countries 195
Records 81 650
Verified records 33993 >40%
Species — all records included 22 582
|IAS — all 4 833
|AS with documented evidence 3638

of impact
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Seebens H, Blackburn TM, Dyer E, Genovesi P et al. (2017) No saturation in the
accumulation of alien species worldwide. Nature Communications, 1-9.
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Spatial distribution of the proportion of IAS-threatened species among
other threats.

Bellard, Genovesi, Jeschke 2016. Proc Royal Soc Lon B
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* [UCN SSC ISSG requested by CBD COP' to develop system for
classifying invasive alien species based on the nature and
maghnitude of their impacts e Zros

A Unified Classification of Alien Species Based on the
Magnitude of their Environmental Impacts

Tirm M. Blackburn™***, Franz Essl®, Thomas Evans®, Philip E. Hulme®, Jonathan M. Jeschke”,

 EICAT methods published 2014 & 2015 ;:*’.::f;?-",:'.-::';";:.iffx‘.:::::,ﬁ:::;::;'“*“"‘;“"'":r::::.;:f“v-".::::::f’"-

gnieszka Sendek®, Montserrat Vila', John R. U. Wilson'®"?, Marten Winter®, Piero Genovesi'®,

hhhhhhhhh

Odvearaty ad Er-drdedtiorn, Dy Oee & ) 2OYE)

framaworlr: and guidelines for
* To be incorporated into GISD oo Environmental Impact Classification for
Alien Taxa (EICAT)

Chardome L Haneloies', Sven Backer®, Franz Eal', Philip E Holme*,
Bexr sttt oy A Bestactblloe™* | Do Wi 5%, Saaborive Wonnrvesaclubelc™'",

Wollgarg Nemwig' ', Jan Pergl', Per Peick ™", Wallgarg Rabinach ™,

« EICAT Resolution at IUCN Congress P Gt 2 e

- IUCN wide consultation 2017
1COP XII Decision 17

27
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* Ranking invasive species by the magnitude of their impact (to

environment)
. B d . tt t t . E- T -.‘;lp;c:c;r;go_ﬂ;s_ S -i @
ased on semi-quantitative criteria  vassve ) t.
. — O |
* Follows RL in many respects Adequate data : B
I | -
I I =
1 Minor (MN 1B
- Global scale assessments  avien taxon  Minor (MN) A
== Minimal Concern (MC)
_ _ _ e e e  ©
* Developing socio-economic &veluated

Data Deficient (DD)

Impact scheme All species

No Alien Populations (NA)

Not Evaluated (NE)
28
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Rattus rattus LB BE S L F@d System : Terrestrial
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Kingdom Phylum Family

Animalia Chordata Mammalia Rodentia Muridag % FULL ACCOUNT [P

¢ Minimal

IMPACT

1
1
1
an}, European housa rat (Englsh), bush rat (English), blus rat (English), ship rat (English), : H o
1 1 k=3
1l | B
Mus raftiss , Linnaeus, 1756 Adequote doto - )
Mus alexamdrnus | Geoffroy, 1803 ' : E
]
Musculys frughorus , Rafinasgue, 1814 1 1 E'
A S AT 1
Mus novaszelandias , Buller, 1870 Alien E Minor (MN) V| E
i Minimal Concern (MC)
]
g —————————— 2
Evelugted
Data Deficient (DD}
All species . .
Mo Alien Populations (MA)
\ 2 The Global Invasive Species Databs Mot Evaluated (MNE)
- ' Group (1S53} of the ILCMN Species £
luc" '—, - S%( . %’G—,}-Q ISPR& ghoibal initiative on iMVBsive SEEGHE. .ww wp e ceome s e @ s ———
— g A bt e !__S_ (e I e for Envi al  [GISP), and has been redssigned in 2013 with support from the Abu Dhabi Environment
v St G Protection and Rescarch Agency, the Italian Ministry of Environment and ISPRA - the Institute for Environmental

Protection and Research, ltaly. Conditions of usea.
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Combining data on the most relevant pathways and on the most
harmful IAS can enhance prioritization of action

- Aggregating pathways and
invasive specie ranks can
enhance prioritization of
prevention and . |
management actions S e e g )

g e b Not Evaluated [NE)
= =

:
FEEE FEEZZEEERE FEELE E
BT THHIIIEE
EEEsiiilE F B agfE
L BRI B
R L LI
. :

8 1]
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- Emerging field and industry, with a growing number of
applications in the pharmaceutical, chemical, agricultural
and energy sectors.

* While it may propose solutions to some of the greatest
environmental challenges, such as climate change,
scarcity of clean water, the introduction of novel, synthetic
organisms may also pose a high risk for natural
ecosystems



N ST
IUCN 7 55C 155Gh/

) > 25

Invasion Science: A Horizon

Gene-editing tools, based on technologies L anerang Chalenges
(e.g.: CRISTPR-Cas9) that are relatively

Cheap and easy tO use Dt Bl W ubernd i

« Self-killing (autocidal) genes

* Blocking the possibility to spread diseases

* Can be used to create conditional lethality
or sterility, or to create synthetic selfish
genetic elements that drive genes into IAS
populations
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Can CRISPR-Cas9 gene drives curb malaria?

Luke Alphey

Gene drives in mosquitoes to reduce the spread of malaria move closer, though technical and regulatory hurdles remain.
TREE 2049 MNo. of Pages 2

Potential applications of gene drive:

Combating diseases such as malaria, dengue 7979
and the Zika virus, which account for more than 2575 .
17% of all infectious diseases, and cause more Zoomntes v
than 1 million deaths annually. Tremendous rosponse o :
costs: malaria alone is estimated to cost African (& me =

countries USD $12 billion a year.
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Control of invasive alien species for conservation purposes
being investigated: invasive mosquitoes in Hawaii,
European carp in Australia, removing the toxicity of Cane
toads in Australia...

Based on current progress, products ready for field testing
may be 5 years out.

Time to consider the important questions of regulation, risk
assessment, ethics, and engagement, and to prepare for
assessing an actual application.



