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Global change & populations

» Distribution shifts
* Population declines and extinctions
 Fewinvasions

* inplants
* inanimals

" free-living

(metazoan) parasites?

Expected to be affected, but direction of change is unclear
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What can we learn from wildlife parasites?

Status of ecosystem health
An ecosystem rich in parasites is an 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)



Anthropogenic changes

Water eutrophication
Species invasions
Overfishing

Pollution

Nile perch
(Lates niloticus)

lISD ~ Experimental Ligkes Area ELA
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Lake Victoria

e African Great Lake
(~60°000 km?)

« Well studied system
(especially fishes)

* Good model for

anthropogenic impact on
wetlands:

human perturbations
since 1980s




parasites

Less fish species
different fish community
1 invasive predator



142 fishes

Before-after impact study,
using historical and recent
natural collections

13 cichlid fish species
screened for gill
macroparasites
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Lamproglena  Ergasilus
monodi lamellifer
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copepods
(crustaceans)

4 species new to science!

f (Gobbin et al. 2024)
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monogeneans
(flatworms)
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. parasites

Advantages of One Health research on gill parasites

Direct life cycle
High host specificity
Ethics

Infection parameters

Collection-based research

—> no confounding effects
- spillovers are meaningful
- not a threat to humans

- intensity, zero counts, prevalence,
co-infections, H-P network

—> cheap, large datasets,
1 host individual = 1 parasite community
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. % After ecosystem perturbations in Lake Victoria:
} * Fewer fish were infected
(prevalence decreased)
84 : :
§ * Fish were infected by a lower number of
Q . parasites
2 (intensity decreased)
= ; ) .
» Co-infections became less frequent
. (decreased occurrence of 22 parasite species on the same host
’ : individual)
- o  Parasite species infected less host species
9 > c ° (host range decreased)
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Are these changes in parasite infections really due to
human perturbations?

Lake Edward ®

* (almost) pristine ecosystem

* closeto Victoria

* harbouring cichlids from the
LVictoria radiation superflock

- Test for temporal changes in
parasitism in Lake Edward
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Lake Edward:
unchanged

—> changesin
parasitism in
LVictoria are
due to human
perturbations,
rather than to
natural
fluctuations



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

Lake Albert
* Naturally high predation

Lake George @
* Naturally eutrophic

* closeto Victoria
* harbouring cichlids from the
LVictoria radiation superflock




Lake Albert
* Naturally high predation

Lake George @
* Naturally eutrophic

* closeto Victoria
* harbouring cichlids from the
LVictoria radiation superflock

- Space-for-time approach

George:
naturally
eutrophic

or
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Ec_Iw.ard. >- — Albert:
«pristine» . < naturally high
predation
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Changesin
parasitism in Lake
George resemble to
changes in Lake
Victoria

—> Eutrophication
could have driven
observed changes
In parasitism in
Lake Victoria



__Disentangling the causes
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» Parasites intensity, prevalence, and co-infections decreased
after perturbations in Lake Victoria

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

* These changes are not due to natural fluctuations, but may
have been due to water eutrophication

Parasites as sentinels:
* to provide an early warning for host switches
* to monitor ecosystem health
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natural history collections

meta-analysis

historical data

1900 1960 now
temporal scale (years)

(Wood & Vanhove, 2022)

1000

taxonomic scope
(n of parasite species)

o

1 parasite community
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Lake Edward: unchanged

—> changes in parasite
infections in LVictoria are due
to human perturbations

(not to natural fluctuations)

Changes in parasitism in Lake
George resemble to changes
in Lake Victoria
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