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Terrestrial slug uses a vertical bridge of mucus to descend
rapidly from heights
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Abstract Among the terrestrial slugs, mucus secretions are used for a variety of purposes that typically require
the mucus to be excreted from the slug’s foot along surfaces or excreted onto epithelial linings. However, terres-
trial slugs are also capable of producing mucus threads that are anchored to surfaces but extended into the open
air. These threads are akin to spider silk and may serve as an alternative form of locomotion, allowing for rapid
movement between surfaces of different heights. Herein, we report on the production of mucus threads by a ter-
restrial slug for the first time in Australia, and its possible use as a tethered vertical bridge for locomotion. Field
observations revealed a striped field slug, Lehmannia nyctelia, descended from a single thread of mucus that was
not only tethered to the top of a fence line but extended in front of the slug to the ground where it was tethered
also to gravel. Our observations suggest that slugs produce tethered bridge lines of mucus, over which they can
traverse in order to descend from heights. This is in contrast to previous reports of mucus thread production
among this and other terrestrial slugs, in which individuals only hang freely from one end of a thread that is
attached to a surface above. We suggest that producing a mucus thread that is tethered on both ends may be
adaptive by stabilising individuals and preventing excessive sideways movements during descent, particularly
when it is windy, which could lead to premature thread breakage.
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Among the terrestrial slugs, mucus secretions are
used for a variety of purposes, such as to assist in
locomotion across surfaces, protect against physical
damage, a lubricant to prevent desiccation, help find-
ing mates, an adhesive to improve grip and as a
defence against predation (Denny & Gosline 1980;
Cook 1992; South 2012; Gould et al. 2019; R€uhs
et al. 2020). These functions typically require mucus
to be excreted from the slug’s foot along surfaces to
produce a trail, or excreted and spread across their
epithelial linings (Denny & Gosline 1980). Although
less commonly observed, terrestrial slugs are also
capable of producing mucus threads, akin to spider
silk, that are anchored to surfaces but freely extended
into the open air down towards the ground. This
behaviour is well known in leopard slugs (Limax
maximus) which produce a thick mucus during mat-
ing which is used to create a thread that allow them
to become suspended upside down in mid-air during
copulation (R€uhs et al. 2020). However, such threads
may serve a variety of other purposes, such as an
alternative form of locomotion.

Mucus threads may allow terrestrial slugs to move
more rapidly between surfaces of different heights
compared to the slower terrestrial movements that
come from the production of mucus trails. While this
behaviour was first documented over a century ago
(Kew 1902; Lindinger 1906; Geyer 1927), it has only
been reported a handful of times since then (Langlois
1965; Wiktor & Stawarczyk 2011; Shikov 2014;
Yamazaki 2014). It has also been suggested that the
capacity for slugs to produce mucus threads is not
adaptive but rather occurs on accident (Kew 1902;
Shikov 2014), indicating that further evidence of the
use of such threads for locomotion is required.
Herein, we report on the production of mucus
threads by a terrestrial slug for the first time in Aus-
tralia, and its possible use as a tethered vertical
bridge for locomotion.
During fieldwork (30/10/2020) on Kooragang

Island, NSW, Australia (32°52021″S, 32°52021″S), a
striped field slug, Lehmannia nyctelia, was found mid-
way along a single thread of mucus that was sus-
pended in the air (Fig. 1). The slug was found in the
morning after rainfall the previous night. One end of
the mucus thread was behind the slug and attached
to the top of a fence line made of perforated plastic
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sheeting, while the other end extended in front of the
slug to just above the ground and was attached to
gravel (Fig. 1). The total length of the mucus thread
was approximately 75–80 cm. The slug descended
rapidly through the air, traversing half the length of
the thread (40 cm) in <2 min (Video S1). Over this
period, no sag was observed in the mucus thread in
front or behind of the slug. The length of the thread
remained constant, as noted by the gravel adhered to
the bottom of the thread which remained just above
the ground at all times. While there was slight wind,
the slug never moved in large, swaying motions but
did rotate gently around the mucus thread. Once the
slug reached the end of the thread, it made contact
with the attached gravel and continued to descend.
At this point, the pieces of gravel moved along to the
back of the slug’s foot, before the mucus thread
snapped and the slug fell to the ground.
Our observations suggest that slugs produce teth-

ered bridge lines of mucus, over which they can tra-
verse in order to descend from heights. This is in
contrast to previous reports of mucus thread produc-
tion among this and other terrestrial slugs, in which
individuals only hang freely from one end of a thread
that is attached to a surface above (Kew 1902; Lin-
dinger 1906; Wiktor & Stawarczyk 2011; Shikov
2014; Yamazaki 2014). Producing a mucus thread
that is tethered on both ends may be adaptive by sta-
bilising the slug and preventing excessive sideways
movements, particularly when it is windy, which

could lead to premature thread breakage (Shikov
2014). This was apparent by our observations, as the
slug rotated gently around the mucus thread but
never swayed in the wind. While it is possible that
the mucus thread observed in front of the slug could
have simply been due to excess mucus being pro-
duced, we do not believe this to be the case, given
that tension was maintained across the entire thread
at all times and the length of the thread did not
increase over the period the slug was descending,
both of which were apparent by the gravel attached
to the end of the thread near the ground. If this
thread in front of the slug was simply caused by
excess mucus production, then it would suggest that
the viscoelasticity of the thread was not strong
enough to hold the slug mid-air, which was not the
case. Although we cannot confirm the series of events
leading up to the formation of the mucus bridge as
observations began after it was already built, we
strongly believe that the slug created it moments
before its descent. Further investigation is required
to determine the chemical composition of such
bridge lines and whether slugs may wait for their
lines to be tethered before descending on them.
The benefits of moving through vertical landscapes

using such mucus threads may be many, such as a
reduced vulnerability to terrestrial/arboreal predators,
increased locomotive speed and reduced mucus
expenditure. (Shikov 2014; Yamazaki 2014). In our
observation, we found the speed of descent of the

Fig. 1. Time series of an Lehmannia nyctelia individual descending down a single mucus thread that is tethered on both
ends.
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slug down the thread was 20 cm per minute, which
is much faster than the 5–10 cm previously reported
(Lindinger 1906; Shikov 2014; Yamazaki 2014),
which provides further evidence that it may indeed
be a behavioural mechanism to swiftly escape preda-
tors or increase locomotion. Nevertheless, descend-
ing by mucus threads may also come with associated
costs, particularly an increased risk of desiccation as
the slug is entirely exposed in the air. This could
restrict the use of this form of locomotion to periods
during or soon after rainfall, which was the case dur-
ing our observation and previously suggested (Shikov
2014). Further study is required to elucidate the
decision-making process that leads to the use of this
form of locomotion over others.
The use of mucus threads as a way to descend from

heights has been thought to be a common but seldom
documented behaviour (Shikov 2014). The lack of
observations may be due to the ability of slugs to rapidly
descend from mucus threads, as demonstrated in this
observation, as well as the rarity of the event given the
select circumstances under movement through the air is
required or beneficial. The production of mucus threads
for locomotion appears to be rapid with little preparation
beforehand, which is in contrast to threads used for
reproduction, which involves two individuals intertwined
and producing a thick mucus for up to an hour prior to
descending on them (R€uhs et al. 2020). Yet, it relies on
a precise mucus viscoelasticity being achieved, as the
thread may not hold the weight of individual if they
lower themselves to soon before curing of the mucus has
occurred or too late once the mucus has completely
hardened (R€uhs et al. 2020). Recognising and studying
this behaviour can provide a better understanding of the
biophysical properties of slug mucus. Although this is a
single observation and future studies are needed to con-
firm both the occurrence and frequency of this beha-
viour, we suggest that there is an adaptive benefit of
using self-made, tethered threads for vertical movements
through the environment among terrestrial slugs.

AUTHOR CONTRIBUTIONS

John Gould: Conceptualization (lead); Data cura-
tion (lead); Investigation (lead); Writing-original draft

(equal); Writing-review & editing (equal). Jose Val-
dez: Writing-original draft (equal); Writing-review &
editing (equal).

REFERENCES

Cook A. (1992) The function of trail following in the
pulmonate slug, Limax pseudoflavus. Anim. Behav. 43,
813–21.

Denny M. W. & Gosline J. M. (1980) The physical properties
of the pedal mucus of the terrestrial slug, Ariolimax
columbianus. J. Exp. Biol. 88, 375–94.

Geyer D. (1927) Unsere Land- und S€usswasser-Mollusken.
Geol. F€oren. Stock. F€or. 49, 460–1.

Gould J., Valdez J. W. & Upton R. (2019) Adhesive defence
mucus secretions in the red triangle slug (Triboniophorus
graeffei) can incapacitate adult frogs. Ethology 125, 587–91.

Kew W. (1902) On the mucus-threads of land-slugs. J. Conch
10, 153–65.

Langlois T. H. (1965) The conjugal behavior of the introduced
European giant garden slug, Limax maximus L., as
observed on South Bass Island, Lake Erie. Ohio. J. Sci. 65,
298–304.

Lindinger L. (1906) LIX.—Spinning slugs and snails. J. Nat.
Hist. 17, 426–32.

R€uhs P. A., Bergfreund J., Bertsch P., Gst€ohl S. & Fischer P.
(2020) Complex fluids in the animal kingdom. arXiv
preprint arXiv:2005.00773.

Shikov E. V. (2014) Slugs descending on mucus threads. Folia
Malacol. 22, 83–6.

South A. (2012) Terrestrial Slugs: Biology, Ecology and Control.
Berlin, Germany: Springer Science & Business Media.

Wiktor A. & Stawarczyk T. (2011) An unusual mode of
locomotion of an Ecuadorean slug Belocaulus sp.
(Mollusca: Gastropoda: Vaginulidae). Folia Malacol. 19,
277–8.

Yamazaki K. (2014) Use of a mucus thread as a lifeline in the
slug Lehmannia valentiana (F�erussac)(Mollusca:
Gastropoda). Jpn. J. Environ. Entomol. Zool. 25, 153–4.

SUPPORTING INFORMATION

Additional supporting information may/can be found
online in the supporting information tab for this arti-
cle.

Video S1. Lehmannia nyctelia descending down teth-
ered mucus thread.

© 2021 Ecological Society of Australia doi:10.1111/aec.13011

TERRESTRIAL SLUG PRODUCES MUCUS BRIDGE 3


