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The hydrographic network of the upper Po Valley (NW Italy) is characterized by the presence of numerous hydroelectric plants, often 

length, are used to convey water from the rivers to the electricity production plant. Power canals are usually characterized by concrete 

in Rocca Grimalda (Alessandria, NW Italy). A total of 863 specimens were localized and measured, and selected environmental 
characteristics were recorded. Results suggested that the distribution of sponges depends mainly on the lighting rather than the type of 
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ern Italy is characterized by several natural and 

also by numerous strongly altered stretches and 

Castaldini et al., 2019). In this area, human ac
tivities often lead to the depletion of freshwater 
biota and environmental degradation. However, 
biological communities have shown great plas
ticity and adaptation abilities. Macrobenthic com
munities, in particular, can thrive and spread us
ing multiple strategies. For instance, certain taxa 
demonstrate a remarkable physiological capacity 
to adapt to morphological and chemical altera

In freshwater studies, sponge assemblages 

zato, 2002) are a more important group than nor
mally assumed, because they also increase inver

et al., 2022). Freshwater Porifera (Spongillida) 
are usually associated with a wide variety of 

tists, hydrozoans, nematodes, rotifers, insects, 

2022). Among the associated organisms, few are 

chemical and physical defenses. 
Amidst the hosts of sponges, larvae of -

of the genus  (Trichoptera, Leptoceri

physical defenses of their prey by reinforcing 
their silken cases with spongy spicules (Skelt

Larvae of Chironomidae (Insecta, Diptera), of
ten found on and in sponges, could be both their 
inhabitants and predators. Moreover, freshwater 
sponges, Chironomidae and Culicidae (Insecta, 
Diptera) are highly adaptable to environmental 
alterations caused by climate change: this makes 
certain species such as , potential 
vectors for the global dissemination of tropical 
diseases (Trájer, 2021) and sponges their ideal 
hideaway. Larvae of  sp. and -

 (Insecta, Trichoptera), both occa
sional sponge consumers, are reported to be more 

Moreover, a study carried out in Poland also re
ported a rich association of Oligochaeta living on 

cies of Oligochaeta  and  sp. 
were occasionally found associated with sponges 

main competitors of sponges in space, but spong
es often overgrow and eliminate them (Vohmann 
et al., 2009). Freshwater mussels are compet

attach, thus competing with other sessile organ
isms (Molloy et al., 1997). Sponges, however, 

with their normal feeding and respiration activity 

For example,  (Linnaeus, 
1759) is one of the most common freshwater 
sponge (Porifera, Spongillida, Spongillidae) spe

Latin word “lacustris”, means “related or associat
ed with lakes and ponds”, though this species can 
also be found in several lotic environments. Fur

PALABRAS CLAVE: 
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thermore, this sponge has also been occasionally 

water and brackish ecosystems, often 
grows under logs, rocks, and cobbles, or on reeds, 

range of habitat preferences (e.g., shallow and 
clear waters), usually in shaded environments but 
also, if in symbiosis with green algae, in stretches 
more exposed to sunlight. This species reproduces 
both sexually and asexually, and become dormant 
during winter. The growth forms range from en
crusting to digitate or branched, depending upon 

particulate organic matter (FPOM) and dissolved 
matter, but this species often hosts zoochlorellae, 
green algae which strongly enhance their host 
growth and are responsible for their green color 
(Hall et al., 2021). It is known that when sponges 
are in poor light conditions, they are able to digest 

et al., 2023). Moreover, populations of -
 and  (Lieberkühn, 

1856) are reported to be able to survive severe 

tagnes, 2019) by producing gemmules (Pronzato 

Although sponges have been poorly studied 
in hydroelectric channels, they are key organisms 
due to their ability to serve as microhabitats and 
food sources for many other macroinvertebrate 

considered to be environmentally homogeneous 
and devoid of biological relevance. However, 

water network of a region and can, therefore, be 
a valuable subject for research on regional bio
diversity. The aim of this paper is to evaluate the 
potential adaptability of freshwater sponges with

Spongilladae, because of the inability to exact
ly identify each specimen without the analysis 
of skeletal spicules morphs in light microscopy 
slides.

nel built for hydroelectric purposes during sum
mer 2020. This region is characterized by hot 

.
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and dry summers, typically sunny and with very 
few precipitations occurring during this season. 
The channel originates from the Orba stream 
(44°39’20” N 08°39’09’’ E – 160 AMSL) in 

4.5 km, it returns the water into the same stream 

The average width of the channel is approximate

ly 3.5 m, while the medium water depth is 1.1 

made up of both smooth and irregular concrete 
walls, bricks, and to a lesser extent aggregates of 
gravel deposits. No boulders or cobbles are pres
ent at the bottom, only locally there are small de
posits of gravel and pebbles. The channel runs in 
a tunnel for 800 m long, while the remaining part 

is annually maintained and cleaned in its entire
ty (both in the tunnel and in the open air). From 
a chemical point of view, the water is good and 
does not present particular critical issues (Table 
1). 

sponge distribution was examined and analyzed 
along the entire system focusing on 30 transects, 
each extending for 10 m, spaced at 150 m apart, 
for a total of 4650 m of sampled area. For each 
sponge found in the channel (Fig. 2 c and d), its 

side, or left side), and its height (compared to the 
bottom level). The specimens were also measured 

. Main chemical and microbiological parameters of 
artificial channel water (mean ± SD). -

Variable Mean SD

pH 8.24 0.75

259.25 48.40

NH 0.20 0.21

N-NO 0.08 0.02

N-NO <0.5 nc

11.50 1.73

5.50 0.71

0.75 0.21

94.73 1.01

E.coli 551.75 424.89

. Photos of the channel inlet (a) and view of the artificial channel (b). In (c) and (d) a representation of the freshwater sponges 
surveyed in this artificial habitat. 
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for their maximum width (863 measurements), 
obtaining a total of 22 average width measures 
because in eight of the transects no sponges were 
found. Furthermore, a perpendicular photo was 
taken to evaluate the degree of shading in every 
transect, and the material constituting the chan
nel substrata was evaluated, selecting four main 
categories, i.e., 1) smooth concrete, 2) irregular 
concrete, 3) brick, 4) gravel aggregate deposits. 

age processing software ImageJ (Schneider et al., 
2012), were used to estimate vegetation coverage 
percentage, assessing the area above the transects 
that was covered by tree branches, leaves and 
vegetation in general.

We used Cleveland dot plots to identify outliers, 
and removed the abundance value of one sponge. 
Since our data were not normally distributed, dif
ferences between number of sponges observed 
and each environmental variable were tested with 

number and average dimensions of sponges 
and coverage percentage have been tested using 

All analyses were performed in R (R core 
Team 2019) and plots were drawn using the pack
ages ggplot2 (Wickham, 2016) and ggpubr (Kas
sambara, 2017).

In total, we found, located and measured 863 
Spongillidae specimens in 300 m of examined 
channel. The average width of the sponges was 

cances were found when looking at the number 
of sponges observed in the four categories of sub

When looking at the sponges’ position along 

found among sponges’ number observed on the 

Coverage percentage (Spearman correlation 

When looking at sponge average width, a sta

tion coverage percentage (Spearman correlation 

rameter. These results highlight that the observed 

ly’s growth, even if a strong statistical correlation 
has not been found.

 
Results concerning the distribution of Spongilli

tion was found between the sponges’ abundance 
and substrate types, thus, this population proved 

channel’s constituent material. Furthermore, the 
sponges’ topographic distribution along the chan

in explaining the number of sponges observed. 
Therefore, it is possible to hypothesize that Spon

bed (where, before drying, water was certainly 
present) and the two channel banks, where wa

could be able to survive even if not completely 
covered by water, making it more resistant in the 
case of sudden droughts in preserved natural hab

planned droughts occur only during hydroelectric 
plant maintenance. In this context, the literature 
reports that sponges in general are able to survive 
temporary environmental challenges (Harrison, 
1974) producing gemmules, whose cells are in 
a state of metabolic arrest called diapause, con
trolled by endogenous factors (Loomis, 2010) 

Paix et al., 2024). As a result, freshwater sponges 
have a particular life cycle, where diapause and 
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. Boxplots assessing the number of sponges found on each substrate (a) and in each position (b). 

. Graph assessing the correlation between number of sponges and vegetation coverage percentage (a) and boxplot assessing 
the number of sponges per coverage category (b). 

. Boxplot assessing the average width of sponges in correlation with type of substrate (a) and graph assessing the correlation 
between average width of sponges and vegetation coverage percentage (b). 
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unfavorable environmental conditions (Rasmont, 

Results also showed that this family prefers 

tation coverage is present, due to fewer tempera
ture changes and thus, increased moisture. In fact, 
the number of sponges was higher in those tran
sects where vegetation covered at least 30% of the 
channel (Fig. 4), being more abundant and in wid
er clusters in shaded sites. This result highlights 
the fact, supported by literature, that Spongillidae 
have two living forms, namely symbiotic, where 
the association with zoochlorellae, diatoms and 
cryptophytes gives them a characteristic green 

Hinde, 2001), and aposymbiotic, where the pale 

son, 1980). The usual sponges’ preference for 

were present for 800 m long, providing a suitable 
and extended shaded area. Moreover, these areas 
were more humid and cooler with respect to the 
transects in the open, hotter areas that were ex

ing the transects where life and growth were pos
sible without necessarily undergoing diapause or 

When looking at the single sponges’ dimen
sions, data highlight the fact that the average 
width was statistically correlated with two of the 
observed environmental variables (i.e., substrate 
type and coverage percentage of the vegetation). 
This result implies that larger colonies of this 
family are mainly located on irregular concrete, 
preferring rougher, irregular substrates which 
allow 
gemmules displacement, rather than smooth ones 

sponges located in shady tracts of the channel ap
peared to be of larger dimensions when compared 
to the ones in stretches more exposed to sunlight. 
In accordance with previous results, Spongilli
dae showed a preference for irregular, moist, and 
shaded habitats, not only in natural conditions as 

ronments such as canals for hydroelectric purpos
es. However, this family is also able to develop in 
full sunlight (see Fig. 4b), because of the symbi
osis with zoochlorellae, diatoms or cryptophytes 
which photosynthesize and improve the sponges’ 
growth in sunny habitats. 

In conclusion, our results show that Spongill
idae are able to spread and thrive in a wide range 

mination conditions and also during drying phas
es. The potential adaptation to particular habitats 
makes this freshwater family highly adaptable 

This work, though small, has given interesting 
insights regarding the distribution of freshwater 

Since there is a lack of data and information re
garding this particular family in Italy, our work 
can be a useful starting point for future studies 
addressing these topics. Further work is certainly 

metabarcoding and metabolomics could be help
ful to better understand the species’ symbionts 
and metabolites involved in environmental stress 
responses. 

The authors would like to thank Alessandro Can
diotto for his useful suggestions, Alberto Doretto 

his help with statistical analysis.
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