Report of the project “Rescuing Microcondylaea bonellii: a testimonial

for non-iconic neglected species” - Report March 2021

Nicoletta Riccardi

CNR — Water Research Institute, Verbania (Italy)

Due to the COVID-19 health emergency, the project's action plan could not unfold as
planned. However, even with all the barriers associated with this pandemic, the following

activities have been performed:

Activity 1

Assessment of distribution, status and genetic variability of extant populations over

whole range.

Status

Report, with the purpose to change the conservation status of Microcondylaea bonellii on
the red list assessment from Vulnerable (VU - A2c) to Critically endangered (CR - A2ac),
was already submitted to IUCN (Riccardi and Lopes-Lima, submitted), but we are still

waiting for the revision to be completed.

Assessment of distribution

To overcome the difficulties in locating the populations, environmental DNA (eDNA)
analyses of water samples were carried out during August 2020 in the localities where the
species was reported in the recent past (2000-2005) (Fig. 1). Sampling and analyses were
carried out by Vincent Prié, who has experience with the analyses of mussels eDNA (Prié
et al. 2020). Sampling activities were performed in sites located inside the MAB
UNESCO “Ticino Val Grande Verbano” Biosphere Reserve with the local support of the
volunteer guards of the Ticino Park. The research aroused the interest of the press who



sent a journalist to prepare a report to be published in the local newspaper (Fig. 2). Only
one of the 8 locations analyzed was positive for the eDNA search: the Ticino river in
Pavia (Fig. 3). The news was immediately communicated to the local press which
proceeded to publish an article with this result of great importance. (Fig. 4). The same

news has bounced on other newspapers and on-line sites.

The positive data confirms that the species is still present in a stretch of river that is
upstream of the sampling. According to the literature relating to the persistence of DNA
in the environment, the maximum distance from the water sampling point at which
animals are most likely to be found is 1 km. Therefore, a survey will be organized in the
river about 1 km long upstream from the sampling point. For this it will be necessary to
wait for more favourable environmental conditions, i.e. decrease of the water level and
consequent decrease of the current speed. The collaboration and logistical support of the
Ticino Park will be required for the research, which will make the boat and the volunteer
guards available. The search will be carried out both from the shore along the banks and
in the more central areas of the river. The visual exploration will be carried out both by
snorkeling and by scuba diving. To this end, the help of local divers will be used to

support the researchers.

Activity 2

Collection and culture of individuals under controlled conditions to optimize the
percentage of fertilization and/or collection of pregnant females from donor

populations.

Microcondylaea. Bonellii individuals, collected from the sampling sites located in
Northern Italy, continue to be kept in the laboratory facilities of IRSA-CNR (Istituto di
Ricerca sulle Acque) on aquariums with flow through systems, water pumped from
Maggiore Lake and artificial sediment (Fig. 5). The photoperiod (12:12 h of a light-dark
cycle) and temperature have been kept constant. As pregnant females of M. bonellii
release mature glochidia from April to June (Nagel et al., 2007), since the beginning of
March 2021, the feeding periods of all organisms were increased from three times per
week to every day. In addition, to diets already tested, as spirulina in powder, natural

detritus from terrestrial vascular plants and natural mixture of algae from the Maggiore



lake, Nannochloropsis sp. algae were also introduced in the diet of M. bonellii individuals
to improve the nutritional conditions. These efforts are being carried out to bring the
animals in the onset of their pregnancy to a specialist in captive breeding, Dr. Karel Douda
(University of Prague, Czech Republic), in order to attempt the production and release of

glochidia.

Activity 3
Culture of glochidia in: A) artificial media (test a wide range of media types); B) on

putative fish hosts.

A) Artificial river

Microcondylaea. Bonellii individuals, which were kept in the artificial river with a
continuous flow of water pumped from Lake Maggiore and sediment collected from sites
where M. bonellii is still present, are also being fed in the same way as those present in
the laboratory and they will also be verified by the specialist to check their pregnancy or
glochidia release. The artificial river has recently been cleared (fig. 6) to ensure the best
conditions for the survival of the species. Unfortunately, over the months from the time
of harvesting the animals from the rivers of the Friuli Region (June 2020, Torrente Versa

and Torrente Fidri) to date there has been a mortality of about 25%.

References

Nagel, K.-O., Castagnolo, L., Cencetti, E. & Moro, G.A. (2007). Notes on reproduction,
growth and habitat of Microcondylaea bonellii (Mollusca: Bivalvia: Unionidae) in the
torrente Versa (Italy). Mollusca, 25, 41-49.

Prié V, Lopes-Lima M, Taberlet P, Valentini A, Poulet N, Jean P, Breugnot E, Couprie
S, Jardin G, Roset N, Vigneron T, Lamand F, Gargominy O, Rocle M, Dejean T.
2020. Environmental DNA metabarcoding for freshwater bivalves biodiversity
assessment: methods and results for the Western Palearctic (European sub-region).
Hydrobiologia. doi:10.1007/s10750-020-04260-8



Rarco
Nazionale VAR
Luino Lfug

della-val \ Yne

gorande Monte'San'@y

il R ~/,\\|mra Giorgio ?
: ; b

Me/ndrlsio’

Orta;San
Glullo

Borqom;:mero

= Santhia Rozzano

= rcelli Vigevano
Mortara

25 Garlasco

(%) » :
: Casale R 1
- e I\/Ionferrato 43

escentino

Fig. 1- Map of sites were the eDNA sampling (jellow) and in situ surveys (red and
green) were performed during August 2020. Red dots = sites were the presence of M.
bonellii was confirmed; green dots = sites were the species was not found; violet dots =
sites were the species was reported during the last century; jellow dots = sites were

eDNA analyses were done.
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Fig. 2 - One of the articles that appeared in the local press on the occasion of the research
of M. bonellii's environmental DNA in the stretch of the Ticino river that crosses the

ancient city of Pavia.
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Fig. 3 - The stretch of the Ticino river that crosses the ancient city of Pavia where the
DNA of M. bonellii was found.
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1l Soroptimist di Pavia firma una convenzione con il Liceo Taramelli su un'importante iniziativa ambientale

Una ricerca pavese per salvare la

Allinterno di un pit vasto
programma relativo alla tu-
tela dell'ambiente e delle
specie a nischio di estinzio-
ne, il Soroptimist Club di
Pavia ha firmato, con il Li-
ceo Scientifico Taramelli, la
“Convenzione dei percorsi

per le competenze trasver-
sali e lorientamento”, per
una ricerca/laboratorio sulla
Microcondylaea. Si tratta di
conoscere, e salvare, un mol-
luseo bivalve d'acqua dolce
di una specie italiana atte-
stata nel sistema irriguo

Fig. 4 - The two articles report the positive results of M. bonellii's environmental DNA
research in the river section that crosses the city of Pavia. He also reports the launch of a
local initiative in support of the protection of the species: the Soroptimist Club of Pavia,

under the Presidency of Prof. Luisa Erba, has signed an agreement with the science



teacher, Prof. Giuseppe Camerini, of the Liceo Scientifico Taramelli in Pavia to involve
some students in support of dissemination. Students will be responsible for creating a

website for the dissemination of research on the species and actions for its conservation.

Fig. 5200 Lt flow through acquarium with M. bonellii specimens.



Fig. 6 - Cleaning of the artificial river to improve the maintenance conditions of M.
bonellii.



