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What the research tells us so far...

Potential impacts to forest soils and plants when
non-native earthworms invade depend on forest type .

forest type

moist sugar maple/ moist mixed hardwood/ dry mixed conifer/
basswood forests conifer forests hardwood forests
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Greatest potential for large Smallest potential for large
earthworm impacts earthworm impacts

dry conifer forests




What the research tells us so far...

Loamy, moist soils support larger, more diverse earthworm
populations than sandy, dry solls .

soll type

moist sugar maple/ moist mixed hardwood/ dry mixed conifer/
basswood forests conifer forests hardwood forests
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Greatest potential for large and Smaller potential for large or
diverse earthworm populations diverse earthworm populations

dry conifer forests




What the research tells us so far...

Nutrient-rich litter supports larger, more diverse earthworm
populations than less palatable, nutrient-poor litter .

litter type

moist sugar maple/ moist mixed hardwood/ dry mixed conifer/
basswood forests conifer forests hardwood forests
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Greatest potential for large and Smaller potential for large or
diverse earthworm populations diverse earthworm populations

dry conifer forests




Plant indicators of earthworm-free or minimally
Impacted northern hardwood forests include:

Large Flowered Bellwort, Wild Oats Spikenard Grape Fern, Goblin Fern
(Uvularia grandiflora, U. sessilifolia (Aralia racemosa (Botrychiumspecies)

Sugar Maple seedlings Basswood seedlings Red Oak seedlings
(Acer saccharum (Tilia americang (Quercus rubra




Plant indicators of heavily earthworm-
Impacted northern hardwood forests include:

Pennsylvania Sedge  Jack-in-the-Pulpit
(Carex pensylvaniga (Arisaema triphyllum

Development of a nearly
unbroken sedge carpet >

“Terminally Invaded”




Total cover and diversity of understory plants
decrease dramatically in heavily impacted forests.




Other visual indicators of heavily earthworm-
Impacted northern hardwood forests include:

>

Exposure of root crowns

“Forest Gingivitis”




Changes in plant communities result from
loss of a thick litter layer and other changes in
soll structure and chemistry
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clitellum *

Strictly litter-dwelling species:

Dendrobaena octaedra




Litter- and upper-
soll-dwelling species
(epigeic):

Lumbricus rubellus

leaf worm, beaver tail




Soil-dwelling
species (endogeic):
angle worm

Aporrectodea spp.
Octolasion spp.




* Deep-burrowing species
(anecic):
nightcrawler Lumbricus terrestris

midden
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5 - 7 species < 1 species
3 - 4 ecological groups ¢ 1 ecological group

(Holdsworth et al. 2007, Ecological Applications)




As numbers of earthworm species increase,
so do earthworm ecological groups and impacts.

Strictly litter-, Strictly litter- Strictly litter-
upper- and deeper- and upper- and and upper-soil-
soil-dwellers, plus deeper-soil-dwelling dwelling species

nightcrawlers present species present present
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Greatest potential for large Smaller potential for large
earthworm impacts earthworm impacts

Strictly litter-
dwelling species
present




NEW & WORSE EARTHWORMS COMING!

Asian earthworms ( Amynthas spp.):

* becoming established in the eastern Great Lakes region,;

o still only at a few sites in the western Great Lakes region;
* have potential for very large impacts as single species;

e have potential to create “nothing grows here” syndrome!

Please report

any suspected

Introduction of
Asian earthworms.




Impacts to other forest animals in heavily earthworm-
Invaded northern hardwood forests may include:

Declines in ground-nesting forest birds:
Nesting success of the Ovenbird, the most common bird in
northern forests, decreases as forest floor thickness decreases.




Impacts to other forest animals in heavily earthworm-
Invaded northern hardwood forests may include:

Declines in amphibian and reptile populations:
Blue-spotted salamanders decline when earthworms invade.
Declines in forest floor insects, the base of the forest food web,
could lead to declines in other species, as well.




Impacts to other forest animals in heavily earthworm-
Invaded northern hardwood forests may include:

Pygmy Shrew

(Sorex hoy)i Meadow Vole

(Microtussp.)

>

Red-backed Vole
(Clethrionomys

gapper) Deer Mouse

(Peromyscus sp

Shifts in small mammal populations:
Small shrew species and red-backed voles are replaced by larger
vole species and mouse species.




Other impacts in heavily earthworm-
Invaded northern hardwood forests may include:

European Buckthorn Garlic Mustard
(Rhamnus cathartiga (Alliaria petiolata)

Facilitation of invasive plants:
Earthworms encourage germination and establishment of European
buckthorn and garlic mustard by eliminating the forest floor and other
understory plants, thus increasing light levels. Facilitation also may
occur via the earthworms’ disruption and alteration of the soil
microbial community, soil chemistry, and site hydrology.




Impacts of other animals can be increased when forests
are heavily invaded by earthworms.

Impacts of deer are more severe in earthworm-invade  d forests:
Deer preferentially feed on those plant species most affected by earthworm
Invasion; and decreases in overall numbers of understory plants result in
even greater impacts of deer on total plant populations.




Impacts of other animals can be increased when forests
are heavily invaded by earthworms.

European Dusky Slug Asian and New Zealand flatworms
(Arion subfuscus (Biplaiumspecies)

Populations of other soil invertebrates may be faci litated:
Earthworms create habitat and food for other invasive soil organisms.
Non-native flatworms eat non-native earthworms!




Is it already too late?

Over 200 sites: the largest earthworm database on E  arth!




Earthworm-free areas remain...

Approx. 20% of this landscape Is
fully earthworm free.

Approx. 50% of the invaded
areas contain only 1 - 3 species,
and are only minimally impacted.

And, to date, there are very few
records of Asian earthworm

Invasions.
MOREOVER...

human activities _are the primary means of earthworm spread,
not natural means.

Therefore...numans can (1) slow the spread of earthworms
already here; and (2) prevent the introduction of new species!




Earthworm ldentification Tools

Great Lakes Worm Watch
www.greatlakeswormwatch.org

Background, illustrations, images,
species descriptions, dichotomous key

Order a BOOK

Earthworms by ecological group
Download a PDF




How to get and stay involved...

www.greatlakeswormwatch.org

Rebecca Knowles
Leech Lake Band of Ojibwe
Phone: 218-335-7428
Email: rknowles@Ildrm.org



