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Seasonal variation and drivers of parasite prevalence in migratory Serengeti wildebeest
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Data overview:

* October 2022 to December 2024

* 58 individuals GPS collars

» 476 faecal egg count (FEC) samples

Field data: Remote sensing data:

« Calf Fire recentness

Calf : Cow NDVI anomaly (2001-2024 mean)
» Group size Woody cover




When and where are strongyle nematode infections highest in migratory wildebeest?




When and where are strongyle nematode infections highest in migratory wildebeest?
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When and where are strongyle nematode infections highest in migratory wildebeest?

Mixed effect model: negative binomial

FEC ~ Seasonal range + Days in Range + Calf + (1|Individual)
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When and where are strongyle nematode infections highest in migratory wildebeest?

1) Wildebeest have higher parasite infection levels during the wet season

2) Parasite infection levels increase while animals are more sedentary during the wet and dry season
3) Wildebeest with calves have higher parasite infection levels




Positive feedback



Positive feedback

1. Calving females aggregate

Dung (parasite egg)
inputs

Wildebeest density
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Parasite infection

. Calving causes
Immunosuppression

susceptibility

—

. Calving females aggregate

Positive feedback

Dung (parasite egg)
inputs

Wildebeest density
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Parasite infection

. Both calf presence &
parasite burden reduce
animal mobility

. Calving causes
Immunosuppression

susceptibility

Positive feedback
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Immune status

1. Calving females aggregate

Dung (parasite egg)
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Study animal
calf status:
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Study animal
calf status
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Evidence so far:

Wet season FEC > dry season FEC?

« Dense calving aggregations — support for “calving feedback”
* Immunosuppression likely — well-established in livestock

Movement effects — exacerbate feedback?

Habitat properties — effects on larval survival?

-« Wet/humid conditions favour survival
* Fires in dry season range kill larvae directly
and modify microclimate (hot and dry)

-



Evidence so far:
- Donaldson et al. 2023

Wet season FEC > dry season FEC? Journal of Animal Ecology
600

« Dense calving aggregations — support for “calving feedback”
* Immunosuppression likely — well-established in livestock

400
Movement effects — exacerbate feedback?

Nematode larvae/kg DM

Habitat properties — effects on larval survival?

-+ Wet/humid conditions favour survival
* Fires in dry season range kill larvae directly ; "
and modify microclimate (hot and dry) {

pre-fire post-fire




Integrated Step Selection Analysis
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Integrated Step Selection Analysis
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Integrated Step Selection Analysis
Habitat: NDVI anomaly + Fire recentness + Woody cover

Movement: Step length + log(Step length) + cos(Turning angle)

Use ~ Habitat + FEC:Habitat + Movement + FEC:Movement + Calf:Movement + (1|Individual)
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Habitat selection x FEC
NDVI anomaly:FEC
Fire recentness:FEC
Woody cover:FEC

Movement

Step length
log(Step length)
cos(Turning angle)

Movement x FEC
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FEC ~ NDVI anomaly + Fire recentness + Woody cover + (1|Individual)
(aII varlables quantlfled as mean over Iast 60 days)
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Okay, so how and why do parasite burdens in migratory Serengeti wildebeest vary seasonally?

Strong effect of calving — strengthens a positive feedback that manifests whenever herds spend
time in an area — strongest in the wet season, but persists into dry season

Migration itself has benefits of providing ‘migratory escape’ from areas where parasite burdens have e ;
built up to high levels S

Fire may play a role in reducing parasite burdens — likely in dry season range and transition areas
Many tricky time lags in
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Thank you!
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