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Invasive alien species
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Invasive Alien Species

Direct driver of biodiversity loss
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Invasive Alien Species

reventing the intrecuction of invasive alien species and managing their impacts is
essential to halting biodiversity loss, This issue is also critical to human health,
food sscurty, livelihoods and economiss.

INVASIVE ALIEN SPECIES
AND THEIR CONTROL
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Invasive alien species as vectors/hosts
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Box 4 (B Invasive alien species as disease vectors or reservoir hosts.

Beyond the health impacts discussed in Box 4.15, many
invasive alien species can act as disease vectors (i.e.,
introducing parasites and pathogens to new regions along with
their host, passing diseases directly to humans), reservoir hosts
(where a disease can survive before a vector passes it onward),

or facilitators (i.e., helping the occurrence of pathogen or vector).

Global trade in livestock, wildlife and plants is a key driver
facilitating both intended and unintended introductions of
pathogens, hosts, and vectors to new land areas, increasing
the rate of disease emergence and health impacts on human
populations (Bezerra-Santos et al., 2021; Chinchio et al., 2020;
Fevre et al., 2006; Lounibos, 2002; Via et al., 2021).

Diseases such as the bubonic plague, caused by the flea-
and rat-borne bacterium Yersinia pestis (black death), have
caused traumatic social and political upheavals (Athni et

al., 2021; Kosoy & Bai, 2019; Wells et al., 2015). Mosguito
species such as Aedes aegypti (yellow fever mosquito) and
Aedes albopictus (Asian tiger mosquito) have spread since
the fifteenth century, largely due to shipping, air and road
transport and trade (Lounibos, 2002). These species have
exacerbated the spread of the lethal yellow fever, dengue fever,
chikungunya and Zika viruses, and other infectious diseases,
throughout the Americas, Asia and, more recently Europe
(Juliano & Lounibos, 2005; LaPointe, 2021; Romi et al., 2018).
Culex quinguefasciatus (southern house mosquito), a vector

for lymphatic filariasis, St. Louis Encephalitis virus, and West
Nile virus, has spread from West Africa, killing over a million
people a year (LaFointe, 2021; Lounibos, 2002; Romi et al.,
2018). Invasive mammals and birds can alter the epidemiology
of resident pathogens and become reservoir hosts, increasing
disease risk for humans (Capizzi et al., 2018). Most zoonotic
human diseases are known to originate from mammals: rodents
and bats are vectors for a high number of pathogens (Han

et al., 2016), and so are Nyctereutes procyonaoides (raccoon
dog), implicated in rabies and tapeworm transmission, and
Procyon lotor (raccoon), implicated in roundworm transmission
(Lojkic et al., 2021; Page et al., 2016). Introduced bird species,
in particular psittaciform (parrots), columbiform (pigecns) and
anseriform (duck) species, represent a hazard to good quality
of life. Main zoonoses include psittacosis, cryptococcosis,
listeriosis and salmonellosis, transmitted by direct contact or
via insect vectors (fleas, lice, ticks and mites). Some gallifcrm
species, introduced for hunting, can cause salmonellosis and
other gastroenteric diseases (Mori ef al., 2018).

The magnitude of risks and impacts arising from co-invasive
pathogens is difficult to discermn because few data exist on

the links among invasive dlien species, their parasites or
pathogen load and zoonotic diseases (Hulme, 2014). Robust
documentation of the prevalence and abundance of parasites,
pathogens, and vectors of human diseases associated with high-
risk alien hosts would be needed to initiate effective management.
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Figure 3. Geographical structure of the invasive biota studied. Sizes of bars indicate proportional contribution of world regions to the total number of invasive species
studied (n = 892) and to the total number of studies (n = 2670). The numbers of species/studies are at the tops of the bars. The classification of regions follows Weber [14].
The concentration of research effort in North America and Europe is obvious.

PysSek et al. (2008, Trends in Ecology and Evolution)



Figure 4 (P The incidence of invasive alien plants in Africa in 2004 and 2017. Data sources:
For 2004, Chenje et al. (2006) and for 2017, http//www.iucngisd.org/gisd/.
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SOURCE: CABI 2022. Oreochromis niloticus. In: Invasive Species ‘ Native range 7
Compendium. Wallingford, UK: CAB International. https://www.cabi.org/isc © Nile tilapia present
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Monogeneans?
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Monogeneans?
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Vanhove et al. (2024, Current Biology)



Do monogeneans even exist?
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Monogeneans?
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Vanhove et al. (2025, Trends in Parasitology)



The first day of
the rest of
your lives:
meet
Cichlidogyrus

- the most
species-rich
monogenean

flatworms of
cichlids!

Cruz-Laufer et al. (2022, Cladistics)






Deines et al. (2016, Rev. Fish. Sci. Aquac.)



What do we know, and what do we need to know?
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Cruz-Laufer et al. (2022, Ecology Letters)
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Democratic Repubilic of the
Congo (DRC)
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Need for species discovery
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Poulin et al. (2020, International Journal for Parasitology)



Journal of Helminthology, Page 1 of 21 doi:10.1017 /S0022149X17000712

© Cambridge University Press 2017

Diversity and host specificity of
monogenean gill parasites
(Platyhelminthes) of cichlid fishes in the
Bangweulu-Mweru ecoregion
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Six new dactylogyrid species (Platyhelminthes, Monogenea)
from the gills of cichlids (Teleostei, Cichliformes) from the Lower
Congo Basin

Michicl WP Jorissen'*", Antoine Pariselle’, Tine Huyse™, Emmanuel J. Vreven™, Jos Snocks™, Eva Deeru™,

. Az
Thomas Kusters'

, Soleil Wamuini Lunkayilakio®, Fidel Muterezi Bukinga®, Tom Artois’, and Maarten PM. Vanhove'*

Gerserts et al Parasites Veclors (2020} 13187 i
Witps:/idol.cag 10,1 186/513071-0203527-4 Parasites & Vectors

RESEARCH Open Access

Six new species of Cichlidogyrus Paperna, n
1960 (Platyhelminthes: Monogenea)

from the gills of cichlids (Teleostei: Cichliformes)
from the Lomami River Basin (DRC: Middle
Congo)

Mare Geraerts'”, Fidel Muterezi Buking
Auguste Chocha Mand a", Emmanuel Yreven™

faarten P M. Vanhove! >, Antoing Pariselle®,
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Monogeneans as threats
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Monogeneans as threats

A Oreochromis mweruensis  Coptodon tholloni

Upper Congo Lower Congo
C. cirratus
C- ha”’ T? YES NO No Institut de Recherche
pour le Développement
C. rognoni NO NO NO NO F R A ~§
C. sclerosus T? YES NO NO museum
C. thurstonae  NO NO NO NO AERIC?M
o . 7 ', .
C. tilapiae T? YES T? Jorissen et al. (2020,
S. longicornis NO NO NO NO Biological Invasions)
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Co-introduction? Transmission?

Coplodon tholloni o \
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x Captodon rendaii )
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Jorissen et al. (2020, Biological Invasions)



The historical ecology of parasitism
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Centenary Review

Cite this article: Wood CL, Leslie KL, Claar D,

How to use natural history collections to
resurrect information on historical
parasite abundances

C. L. Wood! (3, K. L. Leslie!, D. Claar?, N. Mastick!, W. Preisser?, M. P.M. Vanhove*
and R. Welicky®®

Leveraging Natural History Collections to Understand the Impacts of Global Change

Is the world wormier than it used to be? We'll never know

e Without natural history collections

Chelsea L. Wood @ | Maarten P. M. Vanhove?
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Natural History Collections in Infectious Disease Studies

Cody W. Thompson,*® (2 Kendra L. Phelps,© Marc W. Allard,4 Joseph A. Cook,® Jonathan L. Dunnum,® Adam W. Ferguson,’
Magnus Gelang 2" Faisal Ali Anwarali Khan,' Deborah L. Paul,/* DeeAnn M. Reeder,' Nancy B. Simmons,™ Maarten P. M. Vanhove,”
Paul W. Webala,® = Marcelo Weksler,? C. William Kilpatricks

Integrating Biodiversity Infrastructure into
Pathogen Discovery and Mitigation of Emerging
Infectious Diseases

JOSEPH A. COOK, SATORU ARAI, BLAS ARMIEN, JOHN BATES, CARLOS A. CARRION BONILLA, MARIA BEATRIZ
DE SOUZA CORTEZ, JONATHAN L. DUNNUM, ADAM W. FERGUSON, KARL M. JOHNSON, FAISAL ALI

ANWARALI KHAN, DEBORAH L. PAUL, DEEANN M. REEDER, MARCIA A, REVELEZ, NANCY B. SIMMONS,
BARBARA M. THIERS, CODY W. THOMPSON, NATHAN S. UPHAM, MAARTEN P M. VANHOVE, PAUL W. WEBALA,
MARCELO WEKSLER, RICHARD YANAGIHARA, AND PAMELA S. SOLTIS



THE CONVERSATION

De collecties in natuurhistorische musea kunnen

waardevol zijn om pandemieén te voorspellen. “Alleen
worden ze daarvoor nu te weinig benut”, zegt bioloog
Maarten Vanhove van de Universiteit Hasselt, die deel
uitmaakt van een daarvoor opgerichte taskforce .
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Barcoding to detect “"hidden” transmission

PARASITE SPILLOVER PARASITE SPILLBACK
- 'es C. tilapiae C. sp. ‘chloeae’ S. gravivaginus
1 sample
O O. niloticus /A3

@ C. guineensis
O C. rendalli

@ C. socolofi
@ H. fasciatus
O. aureus

© O. macrochir

il

@ O. cf. mortimeri

© 0. mossambicus

©® O. mweruensis

© O. niloticus x mweruensis
© P.lamenabe

@ P polleni

® P. oligacathus

® P omalonotus

O S. galilaeus

O S. melanotheron

@ T sparrmanii
[
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Geraerts et al. (2023,
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Monogeneans as tools
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Jorissen et al. (2025, Hydrobiologia)
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Monogeneans as tools
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Need for additional genomic resources

Residual value
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Poulin et al. (2019, International Journal for Parasitology)



Need for additional genomic resources
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Monogeneans as tools
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Monogeneans as tools

@ Cameroon
@ DRC
@ Zimbabwe
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Monogeneans as tools

Monogenean parasite fauna of:

MASARYK
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Limnothrissa miodon
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Monogeneans as tools

Monogenean parasite fauna of:
Limnothrissa miodon

Kapentagyrus

. limnotrissae
Lake Kivu

Lake Kariba CMK
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Monogeneans as tools

Monogenean parasite fauna of:
Limnothrissa miodon

LS

Kapentagyrus

. limnotrissae
Lake Kivu

|
|
|

... some larger specimens did find their way into the
containers.”

(Bell-Cross & Bell-Cross, 1971, Fish. Res. Bull. Zambia)

Lake Kariba
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Monogeneans as tools
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One Health in Nile tilapia parasitology? :

What is known regarding the implications of parasites on Nile tilapia health
and production, their role as indicators and potential for zoonosis?
Systematic literature search

+ Web of Science
+ PubMed

Up to November 2022

m Is the parasite being studied
explicitly as zoonotic?

Human health
\ (8/854 = 0.9%)
Is the study checking the

One Is the parasite an
actual effect of parasite(s) ‘  r— . environmental indicator?
on fish & production? Envmntal

(8/306 = 2.6%)

&

The figures in (%) show the proportion of the number of papers included out of those generated using search
terms on each topic
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Shigoley et al. (2025, Hydrobiologia)



Conclusions and perspectives *

e parasitology of major IAS requires a more integrative approach
(overlooks co-introduction & (zoonotic) transmission, bio-indication...)

e potential of historical collections for baseline infection data i
e potential of parasites as tags for IAS
e importance of morphology-based parasite taxonomy

® a way to promote biodiversity infrastructure in One Health? l
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Survey on
perception of
wildlife parasites
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What is this project?
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CUTe 'p Beﬂu"ful ‘) Dﬂngerous ') it an important driving force behind the mativation of society to conserve
biodiversicy. However, spart from popuar animals, such as the giant pands or the
tiger, scientists otill know very littie shout how indhiduals and sodety pereie the

. : . i ? ?
WASP: the World Archives of Species Perception ST P dangered o ety o bty ol
Important for the ecosystem ? The World Archives of Species Perception (WISP) project, intistec oy Hasselt
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conservation.

100,000 ~2,000

Observations Continents Animal species

We collect 3 minimum of 100,000 insight=: fram contributors in Eurspe, America,
Adrica, Asia 3nd Oceania and cover the perception for nearly 2,000 animal speces
Qur very first obsarvations are coiected in Belgium, then spread around the giobe.
Your contributinns are therefore crucial far the siccess of this project.

http://www.wasp-project.net

1. Give your perception for different species {via the OF cade below)
Share it with your famibes. friends, colleagues - help make gther propie’s
perception count, too!
In this pjecf. you will get ol el
Discover 3 diverse range of animal pictures
Rate each animal based on different trits, such 2s cuddiiness or beauty
Contribwute to scentific research inyour free times
Have 2 fun actity to.do by yoursel ar with other peopie
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Your perception matters !
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