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INTRODUCTION

Slugs and snails are one of the most imperiled groups of animals
on the planet, yet they are very poorly understood.  It is estimated
that there are 35,000 species of slugs and snails that live exclusively
on land (for perspectiv e that is more than all the mammals, birds,
amphibians, and reptiles combined).  Very few of those species
have been properly studied, and for those that have, a grim picture
emerges.  Under threat from human development, habitat loss,
environmental pollution, inv asive species, and direct poisoning
these fragile organisms have fallen on hard times.

While most people, when they think of these creatures at all, think
of them as slimy, gross, and a nasty pest in the garden, they are in
fact an integral component of our global ecosystem, a key player
in the cycling of air , water, carbon, and minerals that enable life
on our planet to exist.  What’s more, they may be an excellent
indicator species.  That is, a species of plant or animal that is
particularly sensitiv e to pollution, climate change, or disturbance.
They are the proverbial canary in the coalmine, and we would do
well to mark their demise as a foreshadowing of what may be in
store for our own species.

To witness the incredible div ersity of slugs and snails in the Pacific
Northw est one needs to venture no further than one’s backyard.
Where, on a moist night, slugs and snails can be seen crawling
about, usually foraging on v egetation (including that freshly
sprouted lettuce), or searching out a mate. Yet chances are that
not one of those backyard denizens is native to the United States,
much less  Oregon.  Human actions have introduced an
unprecedented number of inv asive slugs and snails into the
Northw est and it is almost exclusively those species that lay waste
to gardens, leave slime trails on sidewalks, and get squished
underfoot.
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INTRODUCTION

The native slugs and snails are rarely seen, preferring the dark
dampness of mature forests where thick mats of decaying
vegetation and sword ferns provide the food, shelter , and
moisture they need.  When the land is cleared for development
the native species simply cannot cope with the increased heat
and lack of shelter, and they are soon extirpated from the area.
Here in Portland w e are very fortunate to hav e large swaths of
relativ ely undisturbed forests just minutes aw ay.  In May of
2005 I undertook a comprehensive survey of the slugs and
snails in Upper Macley Park on Cornell Road, near the
Audubon headquarters (Figure 1).  Being that no one had any
idea which species, exactly, existed there it was a good
opportunity to learn more about this group of amazing
organisms.  The following guide is a brief introduction to the
slugs and snails you might see while hiking through Macleay
Park and probably Forest Park as well.  It is my hope that by
understanding these nativ e species we can begin to appreciate
the beauty and fragility of this important group of organisms.

Fig 1. Map of research area in Macleay Park.



NATURAL  HISTORY

Land slugs and snails fall into the phylum Mollusca, a group
that includes oysters, nudibranchs, octopuses, and the snail;
marine, freshwater, and terrestrial.  Within the phylum Mol-
lusca land snails are all grouped under the class Gastropoda
which, transliterated from the Greek,
means “stomach-foot.” An ignoble
moniker that refers to their habit
crawling about on their dorsal sur -
face.  Their stomach, however, is not
located anywhere near their “foot”
but rather tucked safely away inside
the shell.

All gastropods hav e one or two pairs of tentacles.  The longer
pair is tipped with a simple photoreceptor , useful for sensing
changes in the light.  The shorter tentacles are very accurate
chemoreceptors, similar to our ability to smell and taste (Fig-
ure 2).  Also common to the gastropods is the mantle, a fold of
tissue that protects the organs, secretes the shell, and forms a
lung for respiration.  Most slugs, contrary to popular belief,
do have a shell, but it has been reduced so greatly that it is a
small, calcified plate hidden within the mantle.  Gastropods

have a mouth on the
bottom of their
head with a muscu-
lar organ, known as
the buccal mass that
is home to the
radula.  The radula
is unique to mol-
lusks and is a tough

strip of muscle that has hundreds of rows of tiny teeth used to
scrape off algae, vegetation, or flesh.

Figure 2. Frontal view of the head
of a typical slug or snail.

Figure 3. Typical body plan of a slug.



NATURAL  HISTORY

All of the species describe in this guide belong to the order
Pulmonata.  Pulmonates have a well-developed lung and a small
round opening called the pneumostome (Figure 3) that leads to it.
A fascinating group of organisms, terrestrial pulmonates are al-
most all hermaphrodites, meaning that each individual possesses
both male and female
genitalia.  Mating is
usually mutual, each
partner giv es and re-
ceives sperm and both
animals, when finished,
have fertilized eggs.

In some species self-fer-
tilization is common,
especially during peri-
ods of drought or dis-
turbance when locating
a mate might be overly
difficult.  Of course it is
more desirable, from a
genetic standpoint, to
breed with another in-
dividual and many
slugs and snails have
very complex mating
rituals to determine the
fitness of a prospective
mate
(Figure 4).  These ritu-
als include a sort of
circling dance, repeated striking, mucus secretion, and radular
scraping.  The familiar Banana Slug has a bizarre mating process
that sometimes results in one of the slugs biting off the penis of
the other because the enlarged organ got stuck during copulation.
Strange, true, and not uncommon in Macleay Park.

Figure 4. Ariolimax columbianus (Banana slug) mating sequence, from Alice
Harper ’s book “the Banana SLug” (1988 Bay Leaves Press)



NATURAL  HISTORY

Being, essentially, a very leaky sac of water, slugs and snails are in
constant danger of drying out.  To combat this problem they have
developed a suite of physical and behavioral adaptations. The slug,
due to its lack of a shell, it coated with highly hydrophyllic mucus
that enables it to trap moisture in its body while limiting ev apora-
tion.  The mucus of a snail, on the other hand, is used primarily for
lubrication and does not hav e the extreme water retentive capabili-
ties that the slug requires, using instead their shell as a primary
means of water conservation. That is why when y ou pick up a slug
it’s slime sticks to your hand, whereas the snail will leav e behind
nothing w orse than a little water.

Activ e almost en-
tirely at night, or
during a rainy day ,
they seek out shelter
beneath large rocks,
fallen trees, and at
the base of sword
fern masses (Figure
5).  This also pro-
vides protection
from predators such
as squirrels or birds.
During the long dry
summer months
most
slugs and snails will enter a state of aestivation, where body func-
tion are drastically reduced and, in the snails, a barrier of dried
mucus, called an epiphragm, is formed across the shell opening.
Once the cool warm w eather of Fall returns the epiphragm is di-
gested and they begin foraging once again.

Figure 5. Example of typical habitat in Macleay Park where slugs and snails
are commonly found.



NATURAL  HISTORY

Land slugs and snail eat just about everything in the forest.  This
includes fungi, detritus, v egetation (both living and dead) carrion,
and in some cases each other.  Studies have shown that slugs and
snails are adept at locating a food source using their highly sensitive
chemoreceptor tentacles.  They’ve found that some individuals
develop a set of preferred foods and will pass up lesser edibles if
they know their fav orite moss or mushroom is nearby.

Slugs and snails are, as most people believe, very slow.  Most species
will not mov e more than 6m over the course of their entire life and
for the smaller species it is probably even less. Movement is very
costly, especially the production of mucus which enables the slug
or snail to glide smoothly ov er rough and moisture-robbing terrain
with ease.  One adaptation that allows slugs and snails to conserve
energy when crawling is their homing behavior .  Many species
exhibit this ability that allows them to return day after day to the
same shelter site after a night of foraging for food.  Whether it’s
under a rock, a specific fern, or at the base of a large maple tree, it’s
a moist, protected shelter where the slug or snail can rest during
the daylight hours.  Having a regular shelter site eliminates the
need for costly crawling while looking for a suitable place to rest
and also allows a potential mate to come calling by following the
chemical-rich trail of slime. The mechanism by which homing is
accomplished is not well understood as even a slug picked up and
moved a significant distance from it’s shelter can still find its way
back!

The world of slugs and snails is one full of surprises and the more
you learn the more you realize that basic knowledge is sorely lacking
for this fragile group of organisms.   Please enjoy this guide and
please treat any slugs of snails you find with the respect and
appreciation they deserve.
 Thank you.



TERMINOLOGY  NOTES

While the majority of the language in this guide is intended to be
transparent, there are a few terms associated with the shell and
morphology of slugs and snails that can be a bit sticky.  The follow-
ing diagrams (Figure 6 & 7) are from Robert Forsyth’s wonderful
(and inspirational) book Land Snails of British Columbia (Royal BC
Museum Press, 2004) and should be adequate to understand basic
shell terminology .

Figure 6.
The standard
methods by
which shell
and body are
measured in
both slugs and
snails.

Figure 7.
Basic terminol-
ogy associated
with shell
shape and
morphology .



Monadenia (Monadenia) fidelis
(J.E. Gray, 1834)

PACIFIC  SIDEBAND

Monadenia fidelis is one of
the largest  native snails in
our  forests. The diameter
of its shell is usually 22-
36mm .  The shell color can
vary from a golden brown
to a more chestnut color
but a consistent feature is
the narrow  pale-y ellow
band  at the periphery of
the shell and a narrow
dark-brown band abov e it.

M. fidelis is found
throughout the w estern
states and has been spot-
ted from Sitka Alaska all
the way to Cape Mendocino in Cali-
fornia.

This snail can be seen crawling
along the ground or climbing trees.
It is usually most activ e after a rain-
storm or at night when it can be
observed feeding on moss, vegeta-
tion, or fungi.  While w e don’t know
the lifespan of most snails, M. fidelis
is thought  to liv e, on average, at
least 8 years.  M. fidelis is common
in some areas of the Pacific North-
west, but was not found in great
density in Macleay Park and special
care should be taken to not
accidentially step on this beautiful,
and long-liv ed, snail.



Haplotrema (Ancotrema)
vancouverense
(I.Lea, 1839)

ROBUST LANCETOOTH

Haplotrema vancouverense  has
a flattened shell 22-32mm
wide  and a distinctiv e yel-
lowish oliv e-green coloration.
This species is very similar  in
appearance to Ancotrema
sportella and Ancotrema
hybridum.  H. vancouverense,
how ever, lacks the  riblike
wrinkles that intersect with
spiral striae to form the
characterisitic ribbed and
beaded shell surface of the
Ancotrema species.

H. vancouverense is found through-
out Alaska, Coastal B.C., Oregon,
northw estern California, northern
Idaho, and northw estern Montana.
Very common in Macleay Park, but
not usually seen crawling across the
trail, this snail prefers v ery moist
areas.

This snail is common in deciduous
and coniferous forests and is usu-
ally found deep in the leaf litter or
sheltering beneath fallen logs,
stones, or mats of moss. H.
vancouverense is omnivorous and
eats earthworms, slugs, and snails.
This snail has often been observed
feeding on members of its own spe-
cies.



Cryptomastix (Micranepsia)
germana
(Gould in A. Binney, 1851)

PYGMY  OREGONIAN

Cryptomastix germana, as its
common name suggests,  is  a
very small snail. Its shell is
usually 6.5-8.3mm in diam-
eter.  Distinctiv e features of
this snail are its well devel-
oped parietal denticle, or the
white “tooth” visible in the
opening of its shell.  The shell
surface (or periostracum) is
also covered with sparse,
thick hairs.

C. germana is found in  south-
ern B.C. to southwest Or-
egon. C. germana had not been
found in the Portland area be-
fore this  survey of Macleay Park.

This  snail is found almost entirely
in the leaf litter . Sometimes it can
be observed active on the surface
early in the morning after a rain
shower. While common in moist de-
ciduous forests, this snail usually
occurs in low densities.  Although
little is known about the specifics
of its habits, C.germana is assumed
to be primarily an herbiv ore, feed-
ing off of decaying v egetation in the
leaf litter .  This snail is not often
seen, probably due to its size.  In
Macleay Park most of the specimens
w ere found underneath thick
masses of sword ferns in especially
moist areas.



Vespericola columbianus
(I. Lea, 1839)

NORTHWEST  HESPERIAN

Vespericola columbianus  has a
shell 10-17mm wide and can
vary in color from a light tan
to dark reddish-brown.  The
shell is covered in fine, erect
hairs and the apertural lip is
strong flared.  Unlike C.
germana this species has no
“tooth” or parietal denticle.
Sometimes the hairs on the
shell wear off due to abrasion.

V. columbianus is found
throughout Alaska, Coastal
B.C., and Oregon.  In Macleay
Park this snail w as found in both co-
niferous and deciduous areas, al-
though it w as not as common in
densely vegetated areas where sea-
sonal streams flowed.

V. columbianus can usually be seen
in the leaf litter , attached to the un-
derside of vegetation, or beneath
shelter such as stones or logs.  This
species can also be found beneath
driftw ood along the banks of  the
Willamette and Columbia riv ers.
Primarily herbiv orous, this snail is
often active on the trunks of maples
trees during particularly moist
weather.



Megomphix hemphilli
(Binney, 1879)

OREGON M EGOMPHIX

Megomphix hemphilli  is usu-
ally 13-20mm in diamter and
has a semi-translucent shell of
a pale green color.  Often con-
fused with H. vancouverense
(bottom snail in low er right
photo)  M. hemphilli has tighter
shell coil, is somewhat more
flattened, and is less yellow in
color.

M. hemphilli is found almost
exclusively in w estern Oregon
and southwest Washington in
areas below 3000ft.  It is rec-
ognized by BLM as a “Survey and
Manage Species”  which is an ani-
mal that is considered to be vulner-
able to disturbance. And the Oregon
Natural Heritage Society lists this
species as “rare, threatened, or un-
common” throughout its range.
This snail may be susceptible to
population loss due to human ac-
tivities such as road building, cattle
grazing, or deforestation.  It is sig-
nificant that it still exists in Macleay
Park and if y ou see a specimen it is
important to not disturb it.

M. hemphilli is usually associated
with the deep deciduous leaf litter
of older Bigleaf Maple trees. It is
possibly photophobic and is rarely
seen above the leaf  litter during the
day.



Ariolimax columbianus
(Gould in A. Binney,
1851)

PACIFIC  BANANASLUG

Ariolimax columbianus is the
largest  slug native to this re-
gion and grows to a length of
260mm.  Its coloration is highly
variable and can be mustard
yellow, oliv e green, reddish
brown or ev en white.  Some
have irregular black spots.
Nearly all of the specimens
found in Macleay Park w ere ol-
iv e to greenish-yellow hav e
centrally placed black dots on
their mantle.

A. columbianus is one of the most fa-
miliar gastropods  in the Pacific
Northw est.  Its range extends from
southw estern Alaska to southern
California, and into northern Idaho.
Very common in Macleay Park, you
have to watch out to not step on this
slug as it crosses the trail.

A. columbianus is an herbivore, and
enjoys fungus, moss, and some
wildflow ers.  Like many slugs it
exhibits “homing” behavior , where
it returns to the same shelter site
each day after  foraging at night.
The Banana Slug is something of an
icon and enjoys the honor of being
a university mascot, the cause cele-
bre of a popular festival, and the
subject of many postcards .   While
nativ e tribes did eat these slugs,
they were not considered a  delicacy.



Prophysaon  foliolatum
(Gould in A. Binney,
1851)

YELLOW-BORDERED

TAILDROPPER

Prophysaon  foliolatum can
grow up to 100mm, but most
of the specimens found in
Macleay Park are from 40-
60mm in length.  The easiest
method of  distinguishing P.
Foliolatum from other
Prophysaon species is the bright
yellow fringe around its
mantle.  The foot of the slug is
usually y ellowish to cream in
color.  There seems to be a sig-
nificant amount of species variation
in the Prophysaon genus and accu-
rate identification, especially of ju-
veniles, is often difficult.

This species ranges from  British Co-
lumbia to southw estern Oregon.

This  slug liv es in wet areas, usu-
ally in association with
hydrophyllic plants such as Skunk
Cabbage or Devils Club.  Mating is
usually done in the fall.  Like all
Prophysaons they are capable of
dropping their tail when under
threat from a predator .  Usually the
slug will lose 25-33% of its total
body length during tail autotomy .
Severing of the tail has been ob-
served to occur in less than 5 sec-
onds in this species.  An adept de-
fensive mechanism, dropping the
tail distracts the predator while the
slug can crawl to safety.



Prophysaon  andersonii
(J.G. Cooper, 1872)

RETICULA TE TAILDROPPER

Prophysaon  andersonii usually grows
to 60mm in length. The color can
vary considerably from pale brown,
to reddish-grey, to yellow.  The color
of the foot  is usually whitish.  Dis-
tinguishing different species of
Prophysaon can be very difficult, and
without a more complete taxonomic
study of the genus it is likely to re-
main that w ay.

P.  andersonii has a much larger range
than P. foliolatum, extending from
the Aleutian Islands in Alaska to
California.  These species don’t
seem to be common in Macleay
Park.

This  slug occurs in moist forests
and can also be found in mildy dis-
turbed sites such as gardens adja-
cent to a forested area.  P. andersonii
is most active during late summer
and fall, especially after rainstorms.
Like P. foliolatum this slug  is capable
of tail autotomy , but usually drops
a smaller portion of it’ s relative body
length.  While it is exciting to en-
counter this slug it is important to
not disturb it, as dropping the tail
is, energetically, a very costly de-
fense.

Photo from a key developed by Timothy A. Pearce,
Casey H. Richart, William P. Leonard, and Paul A.
Hohenlohe at Evergreen State College in Washington.



Arion rufus
(Linnaeus, 1758)

CHOCOLA TE ARION

Arion rufus is a large slug, often
growing up to 180mm.  Dark
brown, black, or orange in color.
Like all Arion species the mantle of
this slug is granular , and the body
is highly pappilose, or rough.  When
the slug contracts it forms a com-
pact oval shape, often very wrinkled
in appearance.

A. rufus is the only specimen found
in Macleay Park that is not nativ e
to the Pacific Northw est.  Originally
from Western Europe it has now
been distributed widely throughout
the world by human action.  Com-
mon in the Portland area, especially
in gardens and landscaped areas, it
is apparently uncommon in
Macleay Park.

This slug is most common in dis-
turbed sites where high human traf-
fic provides a w ay for the first colo-
nizers to arriv e.  Once introduced,
population densities can become
quite high and many gardeners con-
sider members of the Arion genus
to be significant pests.



Pristiloma langsingi,  Pristiloma johnsonii,  Col-
umella edentula,  Carychium occidentalis,  Punctum
randolphi,  Vertigo modesta,  Zonitoides nutidus

M ICROSNAILS

While most slugs and snails go un-
noticed amongst the leaves and
moss of the forest, there is another
world of snails that are so tiny that
they can barely be seen with the na-
ked eye.  Ranging in size from 0.5-
3mm they exist in a variety of
shapes, just like their larger coun-
terparts.  Although most people
have never seen these snails, they
are in every square meter of soil.

Most of the microsnails found in
Macleay Park are common through-
out the Pacific Northw est and into
Canada.  Some species, such as C.
edentula and Z. nutidus are common
in Europe and North America, but
are not thought to be
anthropogenically introduced.

Activ e in the forest litter and the
upper soil lay er it is uncommon to
see these species on the surface.
While they are diminutiv e in size,
they are very numerous. There were
areas in Macleay park where
microsnail density reached 2000 in-
dividuals/m 2!  If one these extraor-
dinary animals should be seen,
these  sketches, from a key devel-
oped by Robert G. Forsyth, should
help identify it.
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