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Common Names

• Snake Worms

• Crazy Worms

• Crazy Snake Worms

• Jumper Worms (Alabama Jumper, Georgia Jumper etc.)

• Jersey Wigglers

• Wood Alves

• Scientific name for this group of worms in the Megascolecidae family is
• Pheretimoids

• Species Present: Amynthas agrestis, Amynthas tokioensis, Metaphire hilgendorfi



One of the culprits: Amynthas agrestis on its loose castings



How to identify them and keep them apart 
from European earthworms?

• Their behavior is a give away: when picked up they wriggle like mad and 
even bounce out of your hand. Even the juveniles do this. Also they move 
in a serpentine-like fashion.

• They feel much stronger than their European counterparts.

• When adults (late August in woodlands, June in horticulture) they have a 
ring around their body which goes all the way around and contrasts with 
the color of their body.

• The three species of concern in Vermont look very similar but...



What are they? How many species?
How many in Vermont:

Three out of 21 species are 

pheretimoids

16 pheretimoid species in 

North America

Have an annular clitellum, 

which goes all around the 

circumference of the worm.

Move like a snake

Occur in 37 US States

Prohibited species in Wisconsin 

and New York. Listed as an 

invasive in Vermont.



Identification: simple key for Vermont/New England 
pheretimoids; but, may not work elsewhere in the same way

• Is the worm an adult? i.e., does it have a clitellum?
• Does the clitellum go all around the body? 

Yes, go to Pheretimoid
• No European earthworm

• Pheretimoids

• Is the worm shorter than 2 inches (5 cm) long and slim?
• Yes, Likely Amynthas tokioensis

• No, Is the worm longer than 4 inches (10 cm)?
• Does the worm have two clear, distinct genital markings several

segments in front of clitellum? (visible to naked eye). 

Yes, then Metaphire hilgendorfi

• Else, Amynthas agrestis.

For a more complete and precise key look at this paper:  
https://www.uvm.edu/~entlab/Forest%20IPM/Worms/Chang_et_al_2016_Zootaxa.pdf

https://www.uvm.edu/~entlab/Forest IPM/Worms/Chang_et_al_2016_Zootaxa.pdf


What is their life cycle?
• Annual worms

• Exist as worms from April to 
December

• Exist as cocoons year round!

•Make about 60 cocoons per worm 
per year from 

• ~July to December

• But abundance of adults 
matters, few in July, loads in 
September/October



Phenology of Pheretimoid Worms
in a South Burlington Woodland
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Cocoons survive drought and frost by dehydration

Embryos stop developing under dehydrated conditions, resume development in hydrated conditions



Cocoon presence and embryo development

Amynthas agrestis cocoons Embryo developmental stages

Source: Nouri-Aiin&Görres. 2019.

Cocoon bank?



History of Jumper Worm Invasion



Stephen C. Lougheed and Natalie Morrill

https://markgelbart.wordpress.com/2017/03/30/the-ghost-

boundary-of-the-last-glacial-maximum-ice-margin/

No earthworms after 

end of glaciation

All of North America has 

exotic earthworms now.

But at end of ice age, there 

were no earthworms north of 

the glacial extent.

First Wave: European 

earthworms (e.g. night 

crawler, red wigglers etc.).

Second wave: Asian 

earthworms (snake worms).

Last Ice Age



History and current 
extent of the second 
wave of the invasion 

Image: National Park Service



Japan gave 3,020 cherry blossom 

trees as a gift to the United States 

in 1912 to celebrate the nations' 

then-growing friendship, replacing 

an earlier gift of 2,000 trees which 

had to be destroyed in 1910 due 

to potential disease. These trees 

were planted in Sakura Park in 

Manhattan and line the shore of 

the Tidal Basin and the roadway in 

East Potomac Park in Washington, 

D.C. 
Wikipedia...

Image:  National Park Service

Did snake worms travel with the 

cherry trees?

Some were discovered in 

California (1860 ties) shortly 

after the opening of trade with 

Japan (1853)



Great Lakes Worm Watch

How do they move around North America, now?

https://collections.slsa.sa.gov.au/resource/PRG+1373/19/50

Artisanal Vermicompost



Many Gardens

Google maps neighborhood with worms

https://www.fs.usda.gov/detailfull/r4/fire-

aviation/?cid=fseprd526615&width=full

Forest edge…

Raised beds

Ms. Y. has a large vegetable garden in East Calais. Last 

year she purchased about 20 bags of “xxxxxx-compost” 
and spread them on the garden. She didn’t notice worms 
at the time. This year, her garden is full of large, 

aggressive worms that she believes are Amynthas agrestis 

from what she’s read on-line. She notes that they are 

very aggressive and seem to be very intelligent, too….and 
that they have the telltale “flick of the tail” feature. I 

asked if the light band completely circles the body and 

she wasn’t sure since she seems to have such an 
abundance of worms in different stages of life. Most 

disconcerting: Ms. Y opened an intact bag of xxxxxx-

compost left over from last year and found one of the 

large worms in it.

E-mail from UVM plant clinic about the trials and 

tribulations of Ms. Y.

Several Vermont composts have been 

reported by home owners as containing 

snake worms.



What is the distribution in eastern North America?

• Most south of 45th parallel. 

• One further north in Minnesota

• One collection in Southern Ontario 

(south of 45o N)

New Jersey in red circle... 

Image source: Jean-David Moore, Quebec 

direction de la recherche forestière



Can they survive in 
horticulture? Where is the 
evidence?
• Evidence that they might from

• Community gardens
• Home owners’ gardens
• Nurseries
• Greenhouses

• Have they been seen in agriculture in the 
USA?
• Not much on this at all... In the science literature, 

but ... we don’t know everything
• Some reports out of Massachusetts

• BUT if they were around they would be in high 
residue (cover crops), no-till systems ...

• Tillage reduces their chance of survival. Seedbed 
preparation in spring does not count (prior to 
hatching).



Why do we worry?

Image source: http://clipart-library.com



Anecdotal effects of jumper worms on 
horticultural crops
• Loose castings preventing proper anchoring of seedling roots

• Plants have little connection with the firm soil and some nursery workers 
report that they can detach their pot plants from the medium.

• Often drought symptoms are observed in potted plants (loss of the lower 
part of the potting medium)

• Turf grass becomes disconnected from the soil

• Exposure of roots



Effect on mulch and residue

Enzymes involved in the consumption of mulch
What happens

• Jumping worms produce more 
enzymes that are involved in 
lignin decomposition

• Increased mulch decomposition 
(and of other organic matter)

• Mulching effect (moisture) no 
longer effective. Water 
conservation....

P – Pine

S – Spruce

C – Cedar

Dark bar – Jumpers

Lighter bars – no 

worms



Most concern for forest 
ecosystems

Think sugarbush and deciduous forests





Forest Soil Modifications by A. agrestis

A Horizon

B Horizon

} 5 cm castings

B- Horizon

Diagnostic of pheretimoid

Invasions

Loose casting layer

European Earthworms



Forest Ecology

No Earthworms Earthworms 



Can they be controlled?



If you haven’t got them yet



Solarize everything: Prevent Invasion. 
Worms and cocoons don’t survive temperatures above 105 F

Cheap translucent painter’s 
plastic drop cloth

Nice sunny day in May will increase the temperatures in the solarization package to > 150 F, 

killing both cocoons and worms.

Downside, may also kill some of the microorganisms, but they should recover pretty quickly.

Compost/Mulch/Soil brought in
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8
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e

s

10 - 15 feet

The solarization package



Use bare root shrubs, grow from seed, 
propagate plants yourself



If you got them already

Don’t let them worm shame you!

https://www.seekpng.com/ima/u2e6w7y3y3r5o0y3/



1. Cultural Practices

• Most likely to discourage these worms:
• Rototilling   (kills the worms as they live mostly in 

the top 2 inches)

• However, it depends on when you till
• Tillage up to mid May (in Vermont) may not matter 

cause mostly cocoons present

• Till around peak worms (still juvenile)

• Tillage after mid-October (in Vermont) may not 
matter cause most cocoons have been produced

• Seed bed preparation? In spring should not matter 
to their survival ... Mostly cocoons

Peak worm season: Mid 

may to mid June, most 

years



2. Chemicals

• There are no chemicals that are currently certified as vermicides

• Some chemicals are clearly effective but can also harm plants and other 
organisms

• Vinegar kills the worms even at low concentrations 1:10 or 1 :20, but it also 
harms plants especially when they are still young (Nasturtium)

• Dish soap (low concentrations: one or two spritzers in 5 gallons) kills them but 
retards the growth of plants as well (Geranium experiment)

• Horticultural soaps don’t kill the worms, but damage the plants when applied to 
the soil (Cosmos experiment)

• Tea tree seed extract works really well and it can be purchased on-line 
(https://www.wlsunshine.com/products/Tea_Seed_Meal.html) but it is also not 
certified. It is used in the Far East to control snails in rice fields. Here it may harm 
fish if you apply it close to streams. This product was used in Ocean Organics, 
Early Bird fertilizer.

https://www.wlsunshine.com/products/Tea_Seed_Meal.html


3. Biological Control

• We don’t know of any effective predators of the worms

• Beauvaria bassiana (BotaniGard ES) kills the worms when a pure 
culture is used, right out of the bag it does not seem effective

• B. bassiana grown on millet and applied with the millet works really 
well.

• We are working on a way that allows the millet to be prepared in the 
kitchen.



How will plants fare when 
exposed to B. bassiana and 
soap solution?

Experiment with Geranium: Is there 
an effect of the treatment?

Greenhouse

• Caliope Geranium

• 9 Treatments, applied once

• Each replicated 15 times

135 pots....

Each pot received 7 juveniles worms...

Duration 3 months...

How did the worms and the plants do?



Beauvaria bassiana (Botanigard TM)



Adults
Most worms in the Millet treatments 

advance to adult (reproductive) form

No-Millet very few worms advance to 

reproductive stage

Millet probably is a resource

Mortality
No mortality where there is millet 

(need resources to survive) 

Greatest mortality: soap, almost all 

worms died

Botanigard increased mortality 

significantly over other treatments.



Effect on Plants

Root length 
greatest in no treatment

Lowest for soap

Biomass
Lowest for soap

Greatest for BotaniGard



Hope is eternal, so are invasive species ...

Questions ?
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