


Wildlife parasites are fascinating and… important for ecosystems!

Substantial part of the biomass

Kuris et al., 2008



Substantial part of the biomass

Provide many ecosystem services:
• Increasing biodiversity
• Regulating of host populations
• Reducing impact of toxic 

pollutants

Sures & Siddal, 2003
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Substantial part of the biomass

Provide many ecosystem services:
• Increasing biodiversity
• Regulating of host populations
• Reducing impact of toxic 

pollutants
• Linking food webs

(75% of the links)

Wildlife parasites 
contribute to ecosystem 
robustness and resilience

Wildlife parasites are fascinating and… important for ecosystems!



What can we learn from wildlife parasites?
• Status of ecosystem health

An ecosystem rich in parasites is a healthy ecosystem

• Link between habitat degradation and 
spillovers
If an ecosystem changes, then host-parasite 
interactions change too

Not only human-nature direct contact, but also 
human activities 
(main predictor of spillovers: change in land use)



Animals as 
potential threat
rabies risk from raccoons, 
wildlife reservoirs of pathogens

Barrier approach
quarantine, avoidance behaviours,
vector/reservoir population control

“us versus them”

Rabinowitz et al., 2008



Animals as 
potential threat

Animals as 
sentinels

rabies risk from raccoons, 
wildlife reservoirs of pathogens

Barrier approach
quarantine, avoidance behaviours,
vector/reservoir population control

Human–animal–environment 
disease relationships

Dancing cats provided early warning 
on methyl-mercury pollution

“us versus them” “shared risk”

including wildlife
parasites!

change in 
perspective

Rabinowitz et al., 2008



This is particularly relevant in the 
context of global change:

How global change affects parasites?

• Are wildlife parasites declining?

• If so, can we mitigate this?



Lake Victoria

• African Great Lake 
(~60’000 km2)

• Well studied system
(especially fishes)

• Good model for 
anthropogenic impact on 
wetlands: 
human perturbations 
since 1980s



Nile perch
(Lates niloticus)

Anthropogenic changes
• Water eutrophication
• Species invasions
• Overfishing
• Pollution

IISD – Experimental Lakes Area ELA 
C d



cichlids
non-cichlids

Nile perch

parasites?

Less fish species
Different fish community
1 invasive predator



13 cichlid fish species
screened for gill 
macroparasites

Before-after impact study, 
using historical and recent
collections

gills

before perturbations

1980

after perturbations
142 fishes 194 fishes

1 host individual = 1 parasite community
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Hurdle model, GLM

After ecosystem perturbations in Lake Victoria:
• Fewer fish were infected

(prevalence decreased)

• Fish were infected by a lower number of 
parasites
(intensity decreased)

• Co-infections became less frequent
(decreased occurrence of ≥2 parasite species on the same host
individual) 

• Parasite species infected less host species
(host range decreased)

• Parasite species infected different host species
(result not shown here)



Are these changes in parasite infections really due to 
human perturbations?

Edward Victoria

Lake Edward
• (almost) pristine ecosystem
• Close to Victoria
• Harbouring cichlids from the 

LVictoria radiation superflock

 Test for temporal changes in 
parasitism in Lake Edward



Lake Edward: 
unchanged

 changes in 
parasitism in 
Lake Victoria 
are due to 
human 
perturbations, 
rather than to 
natural 
fluctuations

N= 140   199     135   144 N= 125   139       92     93 N= 125   139       92     93N= 125   139       92     93

*** *** *** ***n.s. n.s. n.s. n.s.



What are the causes of the changes in parasitism in Lake Victoria?

Edward Victoria

George

Albert

Lake Albert
• Naturally high predation
Lake George
• Naturally eutrophic

• Close to Victoria
• Harbouring cichlids from the 

LVictoria radiation superflock

 space-for-time approach



• Parasites intensity, prevalence, and co-infections
decreased after perturbations in Lake Victoria

• Ecosystem perturbations can favor spillovers:
parasites infected fewer and different host species

Parasites as sentinels:
• to provide an early warning for host switches
• to monitor ecosystem health

 Need to monitor changes in abundance:
Are wildlife parasites threatened by extinction?



Extinction of wildlife parasite species is not good news!

Wildlife parasites

• Provide many ecosystem services 
regulating host populations
linking food webs 
reducing impact of toxic pollutants
contributing to biodiversity

• Have an intrinsic value
are part of genetic and species diversity
represent a (large) portion of evolutionary history



Wildlife parasites are probably more endangered than their hosts 
Carlson et al., 2017

Estimations based on habitat loss

14 spp. 18 spp. 25 spp. 141 spp.

147 spp. 5 spp. 67 spp. 40 spp.



IUCN Parasite Specialist Group
Red List to assess conservation status of species 
(parasites are across many taxon groups)
Raise awareness, contribute to action plans

Wildlife parasites:
Excluding parasites of humans

and of domestic animals !

IUCN = International Union for Conservation of Nature



Californian condor
(Gymnogyps californianus)

Black rhinoceros
(Diceros bicornis)

Gopher tortoise 
(Gopherus polyphemus)

Commonly, (species-specific) parasites are intentionally 
removed during conservation actions targeting their hosts California condor louse

(Colpocephalum californici)

Gophertortoise tick 
(Amblyomma tuberculatum)

Amblyomma personatum
Dermacentor rhinocerinus

 increases the extinction risk of parasites
 conservation-induced extinction



Protect endangered free-living species at 
the risk of causing parasite 
decline/extinction?

OR

Protect endangered parasite species at 
the risk of  decreasing host fitness?

Dougherty et al., 2015



Dougherty et al., 2015

Conservation of one species 
should NOT hamper 

the conservation of other species!



European weatherfish (Misgurnus fossilis)

Decreased in large parts of its native range  endangered
(habitat loss, pollution, invasion of two Asian congeners)

Pyrzanowski et al., 2021



Belgium: critically endangered (few small populations left)



Ex-situ breeding 
• to restock existing Flemish populations 
• to establish new ones in suitable habitats 

Belgium: critically endangered (few small populations left)
Since 2021: protection plan in Flanders



What about their parasites?

18 fish from 2024 (9 adults + 9 juveniles) 
9 fish from 1881-1973 (9 adults)



Gyrodactylus fossilis
(Gyrodactylidea)

Actinocleidus cruciatus
(Dactylogyridea)

Gyrodactylus misgurni
(Gyrodactylidea)

Native to Belgium



(unofficial) extinction risk in Czech Republic & Slovakia

Baruš et al., 1997



Normally, under moderate abundance, flatworms do not kill 
their hosts (instead: breeding populations)
 not necessary to actively remove them during host 

conservation actions

Dougherty et al., 2015

Without parasite removal, conservation actions 
for hosts can benefit parasites, too!
 Integrate parasitological assessments into 

conservation good practices

 Collaborate with (host) conservation experts



You protect what you like, and you like what you understand
 Raise awareness on the importance of wildlife parasites

To better communicate with the public, we need to know

• what people like about wildlife parasites
 take advantage of this

• what people don’t like about wildlife parasites
work to change this



https://tinyurl.com/wasp-parasite

WASP-P
World Archives of Species Perception of Parasites

https://tinyurl.com/wasp-parasite


tiziana.gobbin@uhasselt.be
https://tizianapaolagobbin.wordpress.com

Thank you
Aquatic Biodiversity lab @ Hasselt University (B)
Royal Museum for Central Africa (B)
Royal Belgian Institute of Natural Sciences (B)
Naturalis Biodiversity Center (NL)
EAWAG, Swiss Federal Institute of Aquatic Science and Technology (CH)



https://tinyurl.com/wasp-parasite

WASP-P
World Archives of Species 
Perception of Parasites

Take the survey =)

https://tinyurl.com/wasp-parasite
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