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Parasite Cookbook Recipe for Risk

Ingredients:
Meningeal worm+ Deer
Snails/ slugs
Sheep/Goat/Alpaca
Pasture

Cook Time
Spring- Fall

Makes Enough For:
One upset farmer

Instructions:
Combine all ingredients 
together.



Background

• Parelaphostrongylus tenuis (P. tenuis; 
Meningeal Worm; brainworm)
• White-tailed deer are definitive hosts.
• Gastropods are intermediate hosts.
• “Dead end” hosts face clinical disease 

or death.
• Diagnostic issues
• Economic & emotional effects



Caribou Elk
Moose

Sheep Goats

Alpacas 
Llamas

Horses

Guinea Pig

Dead-end Hosts
Bighorn
Sheep



X[ Photo: Dr. Steve Purdy, P. tenuis on alpaca spinal cord; Cycle: University of Pennsylvania]

Symptoms
Ataxia (drunken stagger)
Circling
Head tilt
Hind end weakness
Blindness



Methods



Methods: Prevention & Control
Integrated Pest Management (IPM)

“An ounce of prevention is worth a pound of cure.”



Results: Gastropod Collection & Population Trend
• 2,639 gastropods collected 

(2,553 snails, 86 slugs)
• Population of gastropods and 

larvae are variable over time. 

• Farm gastropod populations 
differ greatly.
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Collection Date
Larvae Farm A Farm B Farm C Farm D Farm E Farm F

Total larvae vs. gastropods by farm, May 20-Sept.1, 2021. 



• 110 out of 2639  gastropods evaluated 
contained larvae (4%)

• Individual farms vary

Farm # Gastropods Infection rate 
(%)

Mean Larva 
Intensity

Farm A 1277 5 1.6

Farm B 204 2 1.2

Farm C 15 7 1

Farm D 65 10 4.7

Farm E 8 0 -

Farm F 1067 3 1.8

Results- Larval Infection Rate by Farm

4% Average



Results: Prevention- Mowing

Mean gastropod population box 
and whisker plot of mow vs. 
control (no mow) treatments. 
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p-value=0.015

P-value=0.0000747

June (T1) & July (T2) significant effects: 
P=0.015 and P<0.01



Results: Prevention- Pastured Poultry
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Mean gastropod population box and whisker plot of 
before and after poultry treatment. N= 24 replications. 

Before After

Mean difference p-value = 0.00007873



Conclusion • Pastured poultry exposure across gastropod abundant areas 
can lower snail and slug populations. 

• Incorporate active, pasture- hardy breeds
• Poultry exposure to pasture before small ruminants.
• 2021 study: duck willingly eat snails & 25% of the larvae 
expelled.

Recommendations



Conclusion
• Mowing  showed significant 

impacts on gastropod 
abundance.

• Repeated mowing over a 
grazing season, or two then, 
introduce livestock.

• Combined effort of pastured 
poultry and mowing.

Recommendations



Other Findings

Myxozoa? (Actinospore)

Microplastics
Top: Digested snails
Bottom: Deer fecal

Leucochloridium paradoxum
green-banded broodsac
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