
So what’s the trouble with worms?

Due to the fact that Wisconsin’s forests evolved without 
earthworms, these ecosystems depend upon the slow break 
down of organic matter to gradually release nutrients back into 
the soil for uptake by native plants. Healthy, undisturbed forests 
are typically dynamic ecosystems anchored in a very complex soil 
structure that teems with macro- and microscopic life. The key 
to health in our state’s forests resides in a fungal-based soil that 
slowly decomposes its organic matter. A healthy layer of leaf litter, 
also known as duff, in a northern forest is woven together with 
threads of fungi that binds the litter to the soil. 

The leaf litter in a forest is comparable to the skin on an animal. It 
retains moisture, protects the organs (roots), breathes, prevents 
erosion, deters pathogens (non-native plants), and promotes seed 
germination. A nutrient balance has evolved in this stable system 
between the vegetation above ground and below the leaf litter. When 
that system looses its leaf litter it is like puncturing your skin and 
the nutrients quickly bleed deep into the soil. Such disturbance soon 
exposes the soil, causing erosion, compaction, and increasing rainwater 
run-off, which would normally keep the soil moist. Disturbed soil also 
makes the forest vulnerable to non-native, invasive plants species. 
Together, the disturbed soil and invasive plants soon cause a decrease 
in the diversity of plant/animal relationships. This in turn begins a cycle 
of non-native invasions that compete for critical resources and create 
detrimental monoculture conditions.   

Earthworms are notorious disturbers of soil. Disturbance creates 
healthy conditions for farms and gardens, but unhealthy conditions 
for forests. Earthworms have voracious appetites. In one acre of 
land, earthworms can turn over five tons of organic matter a year. 
When a forest system becomes heavily infested with earthworms 
they consume most of the leaf litter in one season. By summer’s 
end the forest floor is depleted and the vulnerable soil becomes 
exposed to weathering and compaction. This rapid consumption 
and digestion of leaf litter releases the nutrients, which is like 
fertilizing the forest. Unfortunately, the nutrients are unavailable 
for the forest because trees are preparing for dormancy and are 
not able to take them up. 

While we don’t have a way of ridding the forests of worms 
once they are established, we can keep them from spreading 
to forests that are not yet invaded.
•	Don’t release live bait on land or in the water
•	Dispose of live worms in the trash.
•	Avoid introducing worms and their eggs (vermicomposting) 
	 to native landscapes.  Earthworm-free areas still exist.  
•	Wash your shoes and tire treads.

The earthworms we are all familiar with originated in Europe and were introduced by 
explorers and the first settlers, the problematic European and Asian worms arrived 
in agricultural and horticultural material. Similarly, anglers have facilitated the spread 
of earthworms sold by bait shops by dumping unused worms at the edge of wooded 
lakes and streams. Over the last fifteen thousand years, the forests north of the last 
glacial ice sheet evolved without earthworms. The glacier scoured the land down to 
bedrock, forcing all life forms to move south. There may  be native earthworms that 
survived the glacier in the southern driftless area of Wisconsin. 

How Did WORMS Get Here?

Types of WORMS

What YOU Can Do to HELP!

There are three broad ecological groups of earthworms Epigeic, Endogeic, and Anecic.

Epigeic Species - Eisenia fetida 

Common names: Red wiggler, Tiger worm

Epigeic  (litter feeder and dweller)
Epigeic earthworms are the type of earthworms used for composting as they are voracious 
eaters  These worms form no permanent burrows and live in the soil surface and uppermost 
mineral layer.  They feed on organic surface debris and are well adapted to the rapidly changing 
environment of the soil surface.  These types of worms thrive in a densely populated culture and 
are tolerant to a wide range of environmental conditions.

Endogeic Species - Lumbricus rubellus

Common names: Red worms, Leaf worms

Endogeic (soil feeder- topsoil dweller)
This category of worms typically lives throughout the deeper soil layers into 
the mineral horizon.  Endogeic worms build complex horizontal burrow 
systems. These worms rarely come to the surface; instead spending their 
lives in these burrow systems where they feed on decayed organic matter 
and bits of mineral soil. Further details of endogeic worm behavior are 
poorly known.  These types of earthworms are not composting worms.

Anecic Species - Lumbricus terrestris

Anecic (litter & soil feeder – soil dweller)
The most famous type of anecic earthworm is the Common Nightcrawler (Lumbricus 
terrestris). This category of earthworm forms semi-permanent, vertical burrows that extend 
from the soil surface down through the mineral soil layer. Anecic earthworms feed off of the 
decaying surface litter, pulling it down into its burrows to feed underground.  Anecic worms 
typically have a flattened “tail” bristled with tiny hairs, called setae, that can grip the burrow 
wall thus helping it to avoid being easily pulled out of the ground.  These worms also need a 
stable burrow environment in order to thrive and do not do well in dense populations as they 
take a long time to mature and multiply.   

“I doubt that there are any other animals which have played so important 
a part in the history of the world.”                           - Charles Darwin

Earthworms are pioneers in the colonization and 
preparation of the land, and pre-date the introduction 
of fungi, land plants, insects (400 to 500 million years), 
dinosaurs, mammals (200 million years), and hominids (4 
million years).  They are ubiquitous in all but the driest 
regions of the world and the present day distribution 
consists of roughly 4000 species in 18 families. 

Earthworm Biology

Earthworms are promiscuous, polygamous, 
hermaphrodites but some can reproduce 
parthenogenetically (develop an egg without 
fertilization.) Earthworm eggs are protected in cocoons 
which contain 4 to 12 hatchlings that may emerge in 3 
weeks to 6 months.

Middens
The Anecic species, Lumbricus terrestris, also known as nightcrawlers, form distinctive piles of 
cast material (earthworm poop) around the openings to their deep vertical burrows. The pile, 
called a midden, is usually about 2-5cm in diameter and 1-2cm in height with a burrow hole, 
2-4mm in diameter, near the center. The cast material is dark brown to black in color and has a 
distinctive smooth-globular texture, rather than the angular or crumb structure you would see 
in native soils. Because nightcrawlers drag whole leaves into their burrows, the opening of the 
midden will often be covered with a mat of leaf petioles (the leaf stem) and other fragments of 
leaves. Watch for these tell tale signs and once you develop an eye for them, you will find that 
middens are readily identifiable. If you simply want to know if nightcrawlers are present, look 
for these distinctive middens. 

Lumbricus terrestris is the only earthworm in our 
region that makes middens. If you want to estimate 
the relative abundance of nightcrawlers, use a plot 
sampling scheme to determine the average number of 
middens per unit area. There is one nightcrawler per 
burrow, so the presence and number of middens is a 
good estimate of the population of this species. 

Like many of the world’s most widespread species—
such as pigeons, rats and cockroaches - worms thrive 
under human dominated conditions, and are found 
wherever European settlers spread.

“All the fertile areas of this planet have at least once passed through the bodies 
of earthworms”                                       -  Charles Darwin, 1881

Garlic Mustard
The Menacing Mustard  
Garlic mustard is an exotic species introduced from Europe by early settlers as a 
culinary herb with medicinal properties. This cousin to the well known condiment 
takes advantage of areas devastated by earthworm invasions.  This “bully” of a plant 
is a prolific seed producer, easily spreading into forests where it can crowd out 
native wildflowers and inhibit tree seedling regeneration. It is widely distributed 
throughout most of the United States. In Wisconsin, the plant is currently 
concentrated in the southern and northeastern counties, although it is moving into 
the rest of the state.

The Mustard-Earthworm Connection  
Earthworm invasions often lead to garlic mustard invasions.   To determine the 
presence of earthworms, you can simply mix common mustard powder with water 
and pour the solution on the forest floor to extract earthworms.  Researchers 
often use this technique to monitor the impacts earthworms have on the forest 
and ground nesting birds, small mammals, amphibians, reptiles, insects and spiders... 
all important pieces of the forest puzzle.

Earthworm Functional 
Groups
   Epigeic - litter dweller
   Endogeic - topsoil dweller    
   Anecic - subsoil dweller

SPREAD THE WORD

CONTAIN YOUR CRAWLERS!
Keep Worms out of Wisconsin’s Woods! 

FOR MORE INFORMATION: 
dnr.wi.gov/invasives

Sampling of Worms:

Worm sampling is done in transects or quadrant tracks. A 1/3 cup 
of mustard powder mixed with 1 gallon of water is used to extract 
earthworms from each quadrant. Earthworms breathe through their skin 
and the diluted mustard water mixture irritates their skin and causes them 
to rise to the surface of the soil. They are then identified and classified. This 
type of field research allows for estimates on population and presence. 

Common names: Nightcrawlers

A forest infested with earthworms

What WORMS Do

A forest not infested with earthworms


