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ABSTRACT: Phoresy, an ecological phenomenon in which one organism attaches itself to another for dispersal,
has been observed in various species. In this study, we describe the potential occurrence of phoresy between
Ancylus fluviatilis and Planorbarius metidjensis in Algerian freshwater. Through field observations, we provide
evidence to suggest that P. metidjensis may serve as a transport host for A. fluviatilis, facilitating its movement
within aquatic ecosystems. Additionally, juvenile P. metidjensis were observed attached to adults of the same
species, which may be a case of intraspecific phoresy. This interaction has implications for understanding

the ecology and dispersal mechanisms of freshwater molluscs.
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The phenomenon of phoresy, or phoresis, was first
described in the movement of bivalve molluscs from
one area to another by attaching themselves to birds
(DARWIN 1882). Phoresy is defined as a phenomenon
in which an animal (the phoront) gains an ecological
or evolutionary advantage by migrating from its na-
tive habitat while being superficially attached to a se-
lected interspecific host (the dispersal host) (HOUCK
& OCONNOR 1991). Phoresy is common throughout
the animal kingdom and serves as a dispersal mech-
anism for small species and those with low mobili-
ty. Common groups of organisms that use phoretic
dispersal include mites, nematodes, lice, and pseu-
doscorpions (BARTLOW & AGOSTA 2021). Phoresy is
an important mechanism for avoiding intra-specific
competition and inbreeding and may be a way to
respond to environmental changes (JACKSON & SAX
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2010, STARRFELT & KOKKO 2012). Several species
use phoretic dispersal (13 phyla, 25 classes and 60
orders), with arthropods being a predominant group
(BARTLOW & AGOSTA 2021). Birds are efficient dis-
persal agents due to their speed and the great distanc-
es they can cover (GREEN & FIGUEROLA 2005). Land
and waterbirds, in particular, can transport algae and
invertebrate organisms (SORENSEN 1986, BILTON et
al. 2001, FIGUEROLA & GREEN 2002). Other com-
mon dispersal hosts include various groups of in-
sects, mammals, frogs, and crustaceans (BARTLOW &
AGOSTA 2021).

Freshwater snails (Class: Gastropoda) play a piv-
otal role in ecological interactions; they can serve as
bioindicators of water quality, can be invasive spe-
cies, and can serve as hosts for various parasites
that can infect humans (BURLAKOVA et al. 2009,
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MAHMOUD & ABU-TALEB 2013). In Algerian fresh-
water ecosystems, the pulmonate gastropod species
Planorbarius metidjensis (Forbes, 1838) and Ancylus flu-
viatilis O. E Miiller, 1774 are frequently encountered
(AUCAPITAINE 1862), but their interactions and po-
tential for phoretic dispersal has not been document-
ed. Here, we document potential phoretic dispersal
involving two gastropod species.

Observations of phoresy were made in the
Makouda region, Tizi-Ouzou, at several sampling
points (36°48'10"N, 4°01'20"E; 36°48'06"N, 4°01'12"E;
36°47'53"N, 4°01'41"E and 36°47'56"N, 4°01'31"E) at
an altitude of 356 m (Fig. 1). The river where we
sampled is called Ighzar n tkharouva (long local
name), which literally means river of Tikharouba.
The habitat of these two species is a rain-fed river,
not far from human settlements and is characterised
by dense riparian vegetation consisting essentially
of Olea europea, Erica arborea, Pistacia lentiscus, Nerium
oleander and Ampelodesmos mauritanicus (Figs 2-5).
Anthropogenic disturbances can be observed in this
ecosystem through the discharge of various types of
domestic waste.

Species were collected using a sieve (0.5 mm
mesh) and by hand. The volume of each analysed
sample was approximately 1 litre. Both methods
are commonly used in mollusc studies (CUCHERAT
& DEMUYENCK 2008). Some specimens were pre-
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served in 75% ethanol for documentation purpos-
es. Observations were made with the naked eye in
their natural habitat, and a digital camera was used
to photograph the specimens collected. The nomen-
clature of freshwater mollusc species was based on
MOLLUSCABASE (2024).

In the river where potential phoresy was observed,
three species of molluscs were identified: Planorbarius
metidjensis, Ancylus fluviatilis and Galba truncatula. At
the four sampling points, several P. metidjensis (the
dispersal host) specimens had A. fluvitilis (the pho-
ront) attached to their shells. More than 1/3 (20/57)
of the individuals of A. fluviatilis observed were cling-
ing to the shells of P. metidjensis (Fig. 6). In addition,
several small P. metidjensis individuals cling to the
larger individuals, which may be a way of conserving
energy (Fig. 7). It is unclear if these individuals are
smaller adults or juveniles. If they are juveniles, it
is not known whether they are the offspring of the
adults to which they are attached. Notably, Galba
truncatula was not found attached to P. metidjensis.

Interspecific interactions are frequent in all types
of ecosystems and are one of the factors that struc-
ture communities (BOUCHER et al. 1982). Phoresy is
a complex ecological interaction that enables species
to disperse to more suitable conditions, avoid in-
traspecific competition, and locate more resources or
mates. At high altitudes in Morocco, YACOUBI et al.

4200 250 +300E ISOE £L00E £ISOE +S00E SS0E
1 1 1 1 1 1 1 1

Algeria
HEUN [arson
300N =37°00N
e M 032565 13 et
L 1 1 ]

300N~

[-sers00N

Wi
5o S - —
wasoN j_, o~ ,\\\ [os-sson
1
\\\ K
%" 0oN e ) [=ss* 00N
) o~

% 350N

36°NON-

\A_\WW PPN e,

Tizi-Ouzou

36°250N~

0 5

BN0ON-

O Sampling site

10

20
[ g —, |1\

[ 350N

[=36° 300N

[=36°250°N

[=36" 200N

T T T T T T T T T T T T
3US0E IS00E ISSOE 400E ©S0E +£100E 150 4200 4250 4£300E £IS0E 4400E

Fig. 1. The sampling site in Tizi-Ouzou, Algeria
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(2007) have shown that A. fluviatilis is often accom-
panied by P. metidjensis. At the observation sites, the
river has a weak current, which poses a challenge for
the dispersal of the slow-moving A. fluviatilis. Perhaps,
to overcome this problem, this species clings to the
shell of P. metjidensis, another gastropod, which is
larger and may have a higher dispersal speed. This
can be an advantage for the phoronts, as they can
disperse long distances more quickly when attached
to the host species. It is unclear whether this sig-
nificantly contributes to the dispersal of A. fluviatilis.
We currently do not know whether P. metjidensis can
move faster due to its larger size and whether this
equates to longer dispersal distances. This would
need to be experimentally tested as there are no such
studies in the literature.

Dispersal of several gastropod species by phore-
sy have been recorded, including documentation of
the pre-requisite characteristics of aquatic snails in
the families Lymnaeidae and Planorbidae to attach
to birds (VAN LEEUWEN & VAN DER VELDE 2012).

S

Figs 2-5. Different habitats sampled

Crawling onto larger organisms may be a common
behaviour for dispersal for species within the fami-
ly Planorbidae. DARWIN (1859) mentions a case of
A. fluviatilis being attached to a diving beetle in the
genus Dytiscus. There are also reports of the spe-
cies Laevapex fuscus being found on diving beetles of
the genus Cybister (ROSEWATER 1970) and the spe-
cies Helisoma anceps attached to a giant water bug
(Lethocerus americanus; Hemiptera) (OWEN 1962).
These observations suggest that A. fluviatilis engages
in phoretic dispersal. In our case, it is unclear if P
metjidensis functions as a true dispersal host or if this
is an accidental association. Additionally, this is not
the first observation of a mollusc being a dispersal
host. Several species have been documented as dis-
persal hosts for midges, phorid flies, and sea anemo-
nes (BARTLOW & AGOSTA 2021).

The observation of juveniles attaching to older in-
dividuals of the same species for dispersal is rare in
the literature. One documented case involves aphid
nymphs attaching to conspecific adults to locate food
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Fig. 6. Different observations of phoresy between Ancylus fluviatilis and Planorbarius metidjensis



¥4

Phoresy between P. metidjensis and A. fluviatilis

plants (GISH & INBAR 2018). Here, we report another
potential case of intraspecific phoresy, with juvenile
P. metjidensis attached to adults of the same species. It
would be worth investigating whether these are in-
deed juveniles, and if so, whether they are offspring
of the adults to which they are attached.

In conclusion, our observations suggest the possi-
bility of phoresy between Planorbarius metidjensis and
Ancylus fluviatilis in Algerian freshwater habitats and
a possible example of intraspecific phoresy in P. met-
jidensis. Future work should further test the hypothe-
sis that A. fluviatilis uses P. metidjensis as a host for the
purposes of dispersal. This interaction would suggest
a complex ecological relationship between the fresh-
water molluscs and underscores the mechanisms and
consequences of phoresy in aquatic ecosystems.
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