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ABSTRACT

The Action D.2 of IdroLIFE was focused on the monitoring of the effectiveness of restocking
activities that has been carried out throughout the entire duration of the project. Monitoring was
based on specific sampling campaigns and citizen science (anglers reports).

The largest repopulation efforts by supportive breeding were addressed on marble trout (Salmo
marmoratus), Rutilus pigus and Chondrostoma soetta, species heavily impacted by river
fragmentation, introgressive hybridization and the spread of non-native species. Telestes souffia,
Cottus gobio and Austropotamobius pallipes were instead translocated from high human-
pressured creeks to more natural and pristine sites (ZSC IT1140011 Val Grande).

A total amount of 220000 eggs were produced throughout this project, which resulted in c.a.
83000 marble trout used for repopulation at different life stages. Fish larger than 8 cm were
marked with PIT tag: in total 340 juveniles, 67 subadults and c.a. 100 adults marble trout were
PIT-tagged and released in Toce river and its tributaries from 2018 to the end of the project. 65
marble trout were recaptured in those sites interested by fingerlings repopulation, mainly small
tributaries of Toce river. 10 fish coming from the repopulation activities with juveniles were
recaptured in the main course of Toce river during electrofishing surveys; 9 subadult and adult
fish were recaptured both from local anglers or with electrofishing near the release sites in Toce
river.

31 out of the 6100 Rutilus pigus and Chondrostoma soetta released in SPA Lago di Mergozzo,
were recaptured during electric fishing campaigns or by recreational anglers.

Telestes souffia and Cottus gobio were translocated in SCI Val Grande (Rio Val Grande) from two
little rivers of the same catchment where these species were particularly abundant. 1014
Telestes souffia and 1015 Cottus gobio were translocated to Rio Valgrande, part of these fish
was marked either with PIT tag and/or fin-clipped. The total amount of Telestes souffia
recaptured with PIT tag was 35 plus 26 fin-clipped fish, whereas 25 PIT-tagged Cottus gobio were
recaptured in Rio Valgrande.

Austropotamobius pallipes conservation activities were also carried out translocating 508 PIT-
tagged individuals from three little creeks to other sites belonging to the ZSC 1T1140011 Val
Grande. Only two crayfish were recaptured in these sites during the following monitoring surveys.
The low number of recaptures it is probably due to large flood that hit the Verbano-Cusio-Ossola
Province in 2020.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 4 di 18
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1 INTRODUCTION

Monitoring the effectiveness of repopulation actions conducted from 2017 to 2021 was a key-
aspects of the IdroLIFE project. Repopulation activities (see C.2 Action) have been carried out
with different methods depending on the species, since each of them has unique ecological
requirements.

For marble trout (Salmo marmoratus), repopulation actions were mainly conducted in Toce river
and its small tributaries. These actions involved the use of all fish life stages (fingerlings,
juveniles, subadults and adults), which derived mostly from eggs produced as a result of artificial
reproduction and supportive breeding. This technique is frequently adopted for endangered fish
species, where genetically high-quality fish found in the wild are stocked into hatcheries and
used to produce offspring, maximizing egg survival. The individuals used for repopulation were
genetically analysed marble trout coming from spawner captured by electrofishing surveys in
Toce river. 83000 marble trout were obtained and they were either released into Toce river and
its tributary. All the repopulation actions carried out with fingerlings (too small for PIT tag
implantation) were focused on specific sites where the target species was absent, to ensure that
all the fish captured in the following months/years are results of our repopulation activities. Part
of the fingerlings kept inside the CNR IRSA hatchery were grown to at least 8 cm length, marked
with PIT tag and then released into nature, or used to form the marble trout stock to be used for
further restocking activities.

Furthermore, some juvenile and adult marble trout of Caddo’s hatchery (local fishing association)
were marked and released in Toce river as well to monitor the effectiveness of fish passages.
Monitoring the effectiveness of these repopulations was mainly carried out using the mark-
recapture technique, i.e. sampling all those sites interested by the repopulation actions
searching for PIT-tagged fish. These samplings were carried out through electrofishing, using a
Hans-Grassl EL64GIl electrofisher (with settings of 7000 W, 300 V). This tool generates an
elettric field able to stun all the fish present in its range, which are then captured by the operators
with a net. Fish are not harmed during this process, and during all the following operations fish
are handled under light anesthesia (eugenol).

The presence of PIT-tagged fish is assessed with a portable PIT tag antenna, fish not yet tagged
are marked in the field.

Moreover, inside two river passages present in the Toce river, which are built sideways of the two

biggest weirs (Prata and Tana) to ensure the river connectivity, there are four PIT tag antennas

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 5di 18
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(two for each fish passage). These PIT tag antennas could provide important information on the

post-release survival of tagged fish, as well as to study their movement along Toce river.

Telestes souffia, Cottus gobio and Austropotamobius pallipes where instead translocated from
sites where their presence was abundant to different study sites where these species were not
present or with very scattered populations. Thanks to these study sites we were able to monitor
the effectiveness of a repopulation activity in a pristine environment. Part of the translocated
fish/crayfish were marked with PIT tag in order to monitor the repopulation effectiveness and

their growth rate in a new environment.

The monitoring of the effectiveness of repopulation activities of Rutilus pigus and Chondrostoma
soetta released into Lake Mergozzo and its outflowing channel, mainly relied on angler’'s
recapture. Every sportive angler of Lake Mergozzo had to report on a log book every Rutilus pigus
and Chondrostoma soetta caught, even the ones captured in the channel connecting Lake
Mergozo to Lake Maggiore. Fish belonging to these two species caught by anglers were assumed
to came from our repopulation activities, since Rutilus pigus and Chondrostoma soetta have not

been reported in these sites for many years.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 6 di 18
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2 MARBLE TROUT S. MARMORATUS REPOPULATION: MONITORING
RESULTS

Toce river is a large watercourse in the Ossola valley. It is interested by very intense recreational
fishing activity. Fish stocking to improve salmonid fisheries are carried out every year. Diverse
hatcheries under the control of PROVCO and managed by local fishing associations release not
only marble trout, but alien brown trout and rainbow trout. In this context of different genetic and
fish species inputs coming from several different sources, repopulation activities were
addressed to improve the genetic quality of the marble trout population and its abundance
especially in small tributaries of the Toce river, which were very suitable sites to be used as
nursery. (Roledo and Premosello municipalities). These two environments functioned as natural
hatcheries, which allowed not only the monitoring of the post-release survival in an easy and
effective way, but at the same time, it allowed the growth and adaptation of these fish in a natural
environment. At the beginning of the activities these two small tributaries were marble-trout free
and all the other allochthonous trout species were removed (as part of the C.5 action).
Additionally, along the main course of Toce river, mainly juvenile and adult fish were released as
part of the repopulation activities of this project. All these fish were marked with PIT tag, which
allowed to monitor their survival and possible migration along Toce river thanks to the two
antenna systems positioned in the two main river passages (Prata and Tana municipalities).

After a few months all the release sites were sampled with electrofishing searching for PIT-tagged
fish (Fig. 1). In addition, during each sampling activity carried out along Toce river either to mark
wild fish or to capture marble trout for supportive breeding, all captured fish were checked

looking for previously released marble trout.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 7 di 18
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Fig. 1 —-Electrofishing survey in Toce river.

The monitoring of the repopulation effectiveness with marble trout fingerlings was mainly
conducted in the small tributary of Toce river close to Roledo municipality (Fig. 2).

60000 fingerlings (2-3 cm) have been released from spring 2018 to summer 2021 in this site.
From 2019 to the end of the project this creek has been sampled 9 times with electrofishing. 35
marble trout were recaptured, they grew from a mean length of 11.5 cm in the first year, to a
mean length of 27.9 cm in the third year.

In the other small tributary (Premosello municipalities) 23000 fingerlings have been released
during March 2018. The sampling activity in this site was more limited, with one sampling carried
out in February 2020. Nevertheless, 30 marble trout were found with a mean length of 15.9 +
4.6.

Results of the fingerlings repopulation in Toce river tributaries and the following monitoring

activities are summarized in Tab. 1.

Tab. 1: Summary of the results obtained from fingerlings marble trout repopulation monitoring.

Release site N° of fish Total fish Fish size in 2018 Fish size in 2020 Fish size in 2021

released recaptured (cm) (cm) (cm)
Roledo 60000 35 2-3 17.2+5.4 27.8 +3.2
Premosello 23000 30 2-3 159+ 4.6

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the

repopulation activities.

Pagina 8 di 18




~
Z|
=

N A G-R-A-1:A
IRSA
s %& X
ValGrande =z

e L o 2 M i ssas b

Fig. 2 -Small tributary of Toce river used as natural hatchery (Roledo municipality).

On the main course of Toce river 340 juveniles (8.5-13.7 cm) were released during 2020, which
were tagged with PIT tag either at the CNR IRSA Institute or at hatchery of the local fishing
association located in Caddo (Domodossola municipality) The release occurred in three different
sites: Crodo, Pontemaglio and Cosasca municipalities. During the electrofishing surveys 10 trout

coming from this release actions were sampled, under a small river barrier in Crodo Municipality.

Fig. 3 - Repopulation with juvenile marble trout in Toce river (sx), detail of a juvenile trout
released in Toce river (dx).

Along with the repopulation activities carried out with juvenile marble trout, subadult and adult
fish were also released in Toce river, in a no-kill area near Crevoladossola municipality. The study
of the behavior of these fish domesticated to the hatchery environment has been crucial to gain
important information about the adaptation and post-release survival of subadult/adult hatchery

trout in a natural environment.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 9di 18
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67 subadults and 100 adults (22.3-53.9 cm) fish, previously PIT-tagged, were released in 2020.
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external elongated tag implanted on the back of the fish near the dorsal fin (Fig. 4). This tag
could help anglers to recognize and hopefully report a catch on one of the adult fish released.

In total 8 T-bar-tagged fish have been caught by local anglers, 1 fish was found dead a few
hundred meters downstream the release site, and 1 fish was captured during one of the 4
sampling surveys carried out in Toce river by the CNR IRSA personal (upstream the release site,
under Tana dam). Once more, as for the juvenile fish recaptured in Toce river, the released fish
seem to move upstream after the release, but their movement is often interrupted by the several

in-river barriers present in Toce river.

Fig. 4 -Adult fish tagged with T-bar tag (sx), detail of the T-bar tag (dx).

In addition, to improve the assessment of the effectiveness of repopulation activities of marble
trout, more than 40 large marble trout coming from Caddo hatchery were marked in 2018. These
individuals were mainly males which were release back into Toce river at the start of 2021, since
they were no longer useful for hatchery purposes. Two of them where then recaptured by anglers
some months after the release. One of these PIT-tagged fish was also able to migrate several km
downstream (Fig. 5), passing both fish passages of Tana and Prata dam and then it migrated
back upstream, demonstrating that also these large-sized hatchery fish could survive and adapt

to wild conditions in few months.
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Fig. 5 -Large male of marble trout recaptured by anglers.

One other little experimental repopulation activity was made in a little creek flowing in Villa
Pallavicino Park (Stresa), a park used for educational purposes to show various animals to school
groups and families. 20 juvenile marble trout were released in 2020, and in the following

electrofishing survey only one fish was recaptured.

The summary of the main results obtained by the repopulation activities for marble trout are

reported in Table 2.

Tab. 2: Summary of the results obtained from marble trout repopulation monitoring.

Fish life stage Target release number Total fish released Total fish recaptured
Fingerlings 80000 83000 65

Juvenile 340 10

Subadult 500 67 9

Adult 100

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 11 di 18
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3 MONITORING THE EFFECTIVENESS OF REPOPULATION OF RUTILUS
PIGUS AND CHONROSTOMA SOETTA

Lake Mergozzo was interested by the repopulation activities of Rutilus pigus and Chondrostoma
soetta.

Ca. 15000 fingerlings of Rutilus pigus were reared at CNR IRSA Institute; 4000 of them were
grown to juvenile life stage and released in Lake Mergozzo, whereas 500 individuals are now
forming a permanent stock that is maintained at the CNR IRSA Institute hatchery for further
repopulation activities.

For Chondrostoma soetta, 8000 fingerlings were reared, 2100 of them were grown to juvenile
life stage and released in Lake Mergozzo, whereas 300 individuals are stocked at the CNR IRSA

hatchery.

In Lake Mergozzo, the monitoring of the results coming from these activities was mainly carried
out with the help of local anglers, who were asked to compile a specific statistic log book, which
includes the date of capture and the size of the fish (Fig. 6). This monitoring method was required
with the repopulation activities in Lake Merogozzo, since the standard sampling activity in lakes
involves lethal methods non suitable for endangered species like Rutilus pigus and

Chondrostoma soetta. In total, 20 log books were delivered and 15 were given back.

Progetto Life-Natura

IdroLIFE

o
NATURA 2000

SCHEDA DI CATTURA PIGO E SAVETTA

DATA SPECIE TAGLIA (cm)
(<10=A, 10-20=B, >20=C)

Fig. 6 - Example of log book provided to local anglers and recreational divers of Lake Mergozzo.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 12 di 18
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In total 10 Rutilus pigus (10-19 cm) and 7 Chondrostoma soetta (10-13 cm) were reported by

local anglers in Lake Mergozzo.

An additional monitoring of the effectiveness repopulation activities was done in the outflowing
channel that connects Lake Mergozzo with Lake Maggiore. This was done both in specific
sampling campaigns with electric fishing and during the execution of C.5. activities. In fact, the
channel was the main site where removal of alien invasive species was carried on (see C5
Report).

In total 5 Rutilus pigus (9-17 cm) and 9 Chondrostoma soetta (10-15 cm) were captured.

The summary of the main results obtained by the breeding activity carried at CNR IRSA, as well
as the results obtained from the monitoring of fish released in Lake Mergozzo are reported in

the following Table 3.

Tab. 3: Summary of the results obtained from Rutilus pigus and Chondrostoma soetta breeding and repopulation
monitoring.

Species Target restocking | N° of fish Total fish N° sub/adult | Total fish

P number produced released stocked recaptured
Rutilus pigus |5000 15000 4000 500 15
Chondrostoma | 5 8000 2100 300 16
soetta

One result worth mentioning was the capture of a juvenile Chondrostoma soetta during one

sampling activity carried out on the outflowing channel of Lake Mergozzo (action C5). This

individual captured on April 22, 2021 (Fig. 7), could suggest that the natural reproduction of

restocked Chondrostoma soetta is going on in Lake Mergozzo and its outflowing channel.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the
repopulation activities.
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4 MONITORING OF THE REPOPULATION EFFECTIVENESS OF COTTUS
GOBIO AND TELESTES SOUFFIA IN SCI VAL GRANDE

The conservation activities of Telestes souffia and Cottus gobio (Fig. 8) have been carried out

N A G-R-A-I'A
LV ‘..\‘ {g z§
ValGrande == :

mainly translocating specimens from little water courses characterized by abundant populations
of these species (San Giovanni river, Rio Selva Spessa) to Rio Valgrande (SCI Val Grande). Rio
Val Grande is a perfect place to study repopulation efficacy with these two species since it is a
pristine creek located in a protected area. Fishing pressure is very low and trout stocking is

prohibited.

Fig. 8 - Telestes souffia (sx) and Cottus gobio (dx) recaptured during the electrofishing surveys.

1014 specimens of Telestes souffia were captured in San Giovanni river (Verbania) and
translocated in Rio Val Grande from spring 2019 to spring 2020 (for further details see the
specific action C2); of these, 402 fish (7.5-16.4 cm) were PIT-tagged whereas 388 fish were fin
clipped.

During the following 6 electrofishing surveys in Rio Valgrande 35 fish (8.0-15.9 cm) with PIT tag,

were recaptured, whereas the total amount of fin-clipped fish recaptured was 26 (13-16.1 cm).

For Cottus gobio 1015 individuals were captured from the San Giovanni river and Rio Selva
Spessa and translocated in Rio Val Grande (from summer 2018 to summer 2021). 150 Cottus
gobio were PIT-tagged. The total fish recaptured with PIT tag was 25 (8.5-12 cm) spread during
the 6 electrofishing surveys conducted in 2020 and 2021.

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 14 di 18
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The results of the monitoring campaigns are summarized in table 4.

Tab. 4: Results of the translocation activities with Telestes souffia and Cottus gobio.

Species Target restocking number | N° of fish translocated | Total fish recaptured
Telestes souffia 1000 1014 61
Cottus gobio 1000 1015 25

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the

repopulation activities.
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5 AUSTROPOTAMOBIUS PALLIPES TRANSLOCATIONS RESULTS

Austropotamobius pallipes specimens were captured during 6 sampling surveys in 2019 and
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2020 in three different small creeks (Rio Almera, Rio Inferno and Rio Trontano). Crayfish were
sampled during night conditions (Fig. 9 sx) when they usually leave their refuges for feeding, then
they were moved after PIT tagging to three new creeks: Torrente Velina, a tributary of Rio
Valgrande and Torrente Fiume, the latter divided in three different release sites. A small
subsample of specimens was also genetically analyzed and all of them were identified as
Austropotamobius italicus, var. carithiacus, that is the native one for the area.

In total 508 crayfish were translocated (279 females and 229 males) from the three origin
creeks to the study sites.

During summer 2020, 2021 and autumn 2021 all the three release sites were monitored. In
Torrente Velina, and Torrente Fiume two PIT-tagged crayfish were sampled (Fig. 9 dx), whereas
unfortunately no PIT-tagged crayfish was found in the small tributary of Rio Valgrande.

A detailed report was produced by the PRO (dr. Andrea Casoni) who took care of repopulation

and monitoring activities.

Fig. 9 - Crayfish sampling (sx). PIT tagging of crayfish (middle). Crayfish recaptured in the study sites (dx).

The results obtained by the translocation actions of Austropotamobius pallipes are summarized
in Table 5.

Tab. 5: Results of the translocation activities with Austropotamobius pallipes.

Target restocking number N° of crayfish translocated Total crayfish recaptured
500 508 2
LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 16 di 18
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6 CONCLUSIONS

Monitoring the effectiveness of the repopulation activities carried out during this project has
been fundamental to gain key information for the future post-LIFE conservation actions.

The repopulation effectiveness varied significantly depending on the species considered and the
release site.

For marble trout, the release of fingerlings in a small and natural environment seems one of the
best methods to ensure a relatively good survival and growth of the species. The two little
tributaries of Toce river where marble trout fingerlings have been released are suitable natural
hatcheries, which provide an excellent nursery ground for this species. These little marble trout
could easily grow in this protected environment and then can migrate (once fish increase their
size up to 20-25 cm) to the main course of Toce River. However, the connectivity to the main
course depends on the amount of water flowing in these tributaries which is related to rain events
in the area. So, small watercourses may remain, at least temporary, isolated. This potential
isolation, especially during the low water levels of winter season which coincide with trout
spawning period, could be a great advantage for the marble trout conservation in these
environments, preventing the hybridization with non-native brown trout coming from Toce river.
These little systems could be used to preserve genetically pure marble trout and function as
genetic reservoir of the species, which could be used by hatcheries to draw on future
reproductive marble trout. Of course, in order to avoid bottleneck effects, the genetic pool of
these natural hatcheries should be incremented and replaced once in a while with new
genetically pure marble trout coming from the main river.

On the other hand, the repopulation carried out with juvenile marble trout appeared not
particularly effective, since we were able to find only ten released juvenile PIT-tagged trout. This
low number of recaptures could depend on the extent of the study area, since Toce river in a big
water course (flows for more than 80 km) huge sampling efforts are required to find PIT tagged
fish and, furthermore, some of its portions are completely inaccessible due to the water
discharge.

For this reason the two antenna systems installed in Toce river will certainly play a key role in
monitoring the survival and movement of the juvenile fish released during the after LIFE period
(2022-2027).

LIFE15 NAT/IT/000823 - Action D.2 - Monitoring of the effectiveness of the Pagina 17 di 18
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The monitoring of repopulation activities of Rutilus pigus and Chondrostoma soetta were
conducted with a different method compared to the other species, implementing a citizen and
science approach. We were able to collect several reports about the presence of these two
species in Lake Mergozzo and its outflowing channel by local angler. This approach will allow to
collect in the next future important information about the survival of Rutilus pigus and
Chondrostoma soetta in these study systems. It must be noted that the two species are not a
target of angling activities since they are not game fish. For this reason we think that their
presence in the system is probably underestimated.

The translocation of Telestes souffia and Cottus gobio in a small water course located in a
National Park proved to be effective for the growth and survival of these species. This protected
environment, far from the anthropic pressure, is a perfect system for carrying on the conservation
of these two species.

On the other hand, the translocation actions on Austropotamobius pallipes were not very
effective, since only two PIT-tagged crayfish were recaptured. However, as already explained

before this was very likely due to a catastrophic climatic event.
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