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1 INTRODUCTION 

The action C.2 is dedicated to the repopulation with at least 80000 individuals of Salmo marmoratus 

(Fig. 1A) in SPA IT1140017 Fiume Toce, and with at least 1000 individuals (each species) of Cottus 

gobio (Fig. 1B) and Telestes souffia (Fig. 1C) in SCI IT1140011 Val Grande.  

 

   

Fig. 1 – A) Salmo marmoratus, B) Cottus gobio, C) Telestes souffia. 

 

This action started with field activities addressed to capture the fish spawners (Fig. 2). The specimen 

captured were maintained in tanks at the CNR IRSA building until the artificial reproduction process 

have been terminated. 

 

Fig. 2 - IdroLIFE team during the capture session for S. marmoratus spawners. 
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2 SPAWNERS RECRUITMENT 

Salmo marmoratus – marble trout 

Spawners of Salmo marmoratus have been captured during autumn 2017 and autumn 2018 by 

electrofishing in the Toce River (Fig. 3) (Tab. 1). Fish were housed in the IRSA-CNR facilities while 

waiting for eggs maturation. The degree of maturation and the health of the housed individuals (Fig. 4) 

was checked weekly, carrying out the operations of stripping and disinfection treatments when 

necessary. At the end of the reproduction activities, after few days of observation, all the specimens 

have been released. 

Tab. 1 – Locations and dates of the field campaigns and number of marble trout spawners captured. 

Location Date 

Six arches bridge (4) + Mizzoccola bridge (5) 03/11/2017  

Lake Tana (6) + Prata dam (3)  15/11/2017  

Lake Tana (6) + Roledo (7) 17/11/2017 

Crodo (8) + Mizzoccola bridge (5) 25/11/2017 

Migiandone bridge (1) + Prata dam (3) + Piedimulera dam (Anza stream) (2) 25/10/2018 

 

 

Fig. 3 – Capture sites for S. marmoratus spawners on Toce River. 
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Fig. 4 - A female of S. marmoratus during the breeding process. 

 

Cottus gobio - bullhead 

Regarding Cottus gobio, 60 spawners (20 ♂, 40 ♀) have been captured by electrofishing from Toce 

River (sites 4 and 6 in Tab. 1 and Fig.3) during the action A.2 activities. They have been placed in a tank 

(500 l) enriched with artificial refugia suitable for hiding and spawning (Fig. 5). This habitat enrichment 

is due to males territoriality, which in natural conditions excavate a nest under a suitable stone and 

protect it from the incursions of other male suitors. Females visit the nest and if considered it 

comfortable they start the eggs deposition (normally several females could lay eggs in a single nest). 
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Fig. 5 – Artificial tank for bullhead breeding. 
 

Telestes souffia – italian riffle dace 

Telestes souffia have been repopulated in SCI Val Grande by translocating adults and juveniles 

captured by electrofishing from the adiacent river San Giovanni (Fig. 7C) where the population is still in 

a good status.  

In order to evaluate the outcome of restocking activity all the fish have been marked with two methods: 

1) a pit tag in the celomatic cavity (Fig. 6) when the size was up to 10 cm; 2) the removal of a small 

portion of the anal fin (fin clip technique) for small individuals.  
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Fig. 6 - Pit-tag implantation in the celomatic cavity of a Telestes souffia specimen. 

3 RESULTS 

Salmo marmoratus 

2017-2018: 40 mature individuals of marble trout have been captured from Toce River and at the 

end of breeding procedures about 30,000 eggs were produced. From these hatched eggs, 25000 

marble trout juveniles (3 cm total lenght) have survived and they have been released along Toce 

River (march 2018) to complete the repopulation activity. Sites suitable for this operation (Tab. 2) 

are reported in Fig. 7. One site is located in Toce River (Fig. 7A), while other 2 sites (Fig. 7B, 7C) are 

placed in two small tributaries of the Toce River so that the restocking result can be monitored 

easily in the near future. These two tributaries have been previously sampled by electrofishing and 

all the brown trouts found have been removed. Marble trout has been found only with some sub-

adult specimen. 

Tab. 2 - Details about the repopulation activity. 

Place Period N° juveniles released 

Roledo – Toce River (A) March 2018 10.000 

Roledo – Tributary (B) March 2018 10.000 

Premosello – Tributary (C) March 2018 5.000 
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Fig. 7 - Repopulation sites, A) Toce River, B) tributary, C) tributary. 

 

2018-2019: With respect to the past year, it was decided to select breeders with greater accuracy, 

not only based on the phenotypical features but also using a molecular genetic approach. As a 

consequence on the 10 th of november for all the spawners a portion of tissue from the caudal fin 

has been taken. These samples (12th of november) have been delivered at the Edmund Mach 

Foundation (S. Michele all’Adige, TN) for all the genetic analyisis. From the 41 samples processed it 

emerged that 3 different aplotypes coexist in Toce River population, one typical of Slovenian basin 

(Ma1a), one from the north-west of Italy (Ma2) and one (Manew) that at the moment is still 

unknown and potentially could be exclusive of Toce’s waters. 

Another outcome from these analysis is the hybridization with the brown trout (atlantic aplotype); in 

fact on 41 samples only 18 have been used for IdroLIFE’s breeding activities due to their negligible 

(very low) degree of introgression. The selection of this “pure” marble trouts has been made on a 

combination of two criteria: 

 1) a “marmoratus” aplotype (22 on 41 aplotypes were “marmoratus”, 19 “atlantic”) 

 2) a nuclear DNA purity of at least 95%, reached by 18 individuals on the 22 with the 

“marmoratus” aplotype. 

The breeding process has been resumed in the following tab (Tab.3). 
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Tab. 3 - Breeding scheme used for the 18 specimen of S. marmoratus after the genetic analysis. X it is a 

“not recommended” combination as the two individuals are half-brothers. 

Individual 

code 
      6 9 12 13 17 19 27 29 31 

  Sex     ♂ ♂ ♂ ♂ ♂ ♂ ♂ ♂ ♂ 

    mtDNA   Ma2 Ma2 Ma2 Ma2 Ma2 Ma2 Ma2 Ma2 Ma2 

      nDNA 0.006 0.009 0.004 0.019 0.009 0.004 0.002 0.003 0.003 

4 ♀ MaNew 0.007 
    

X 
    

21 ♀ Ma2 0.006 
         

23 ♀ Ma2 0.008 X   X      

25 ♀ Ma1a 0.010     X     

26 ♀ Ma2 0.011 X         

33 ♀ Ma1a 0.004  X        

34 ♀ Ma2 0.005          

35 ♀ Ma1a 0.005          

44 ♀ MaNew 0.005          

 

The number of eggs produced this time (15000) is lower than the season 2017 but with a higher 

genetic quality. 

At the time of writing of this report eggs have almost completed the hatching, and the first larvae 

born are currently reabsorbing the yolk sac. For this reason the production of Artemia salina as a 

food source for future fry has already been started in the CNR-IRSA hatchery. 
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Cottus gobio 

2017-2018: A total of 1000 eggs (Fig. 8 A) circa have been obtained in 3 different nests. At the 

beginning of april all the nests with eggs have been removed and placed in another small tank to avoid 

the predation from other individuals (nests have been removed one week after the female deposition in 

order to be sure of fertilization by the male). The hatch has started in the first days of may and from the 

initial number of eggs only 300 larvae have survived (Fig. 8 B). They have been feed initially (after the 

yolk sac reabsorption) with Artemia salina and zooplancton and after a couple of week with small 

macroinvertebrate (mainly chironomids). During the summer (09/08/2018) 150 individuals have 

survived and they have been released in Rio Valgrande in a portion of the river (Fig. 9) where (after a 

previous sampling campaign) bullhead presence wasn’t recorded. 

 

  

Fig. 8 - Bullhead eggs (A) and a small individual (B) just few minutes after the hatch. 

 

  

Fig. 9 – Bullhead repopulation site (A): on the left a general overview, on the right a zoom on the site. 
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2018-2019: This year in order to avoid potential density-dependant mechanism that could lead to 

various stress both for females and males (and consequently reduce the number of produced eggs at 

the end of the breeding season) it has been decided to divide the tank in two part and to distribute 

equally the individuals with the ratio of 3 females each male. At the time of writing of this report the 

total number of bullhead is decreased a little beacuse of the death of old males. In these next days a 

sampling campaign will be carried on in order to increase the spawners group with some new individual. 

Telestes souffia 

Totally 700 fish have been released in two sessions, 102 with a pit tag, 598 with a fin clip (Tab. 4). 

They’ve been transported by car to the designed site (Fig. 9) with a special tank with oxygen. Since the 

site (Fig. 10 B) was 70 meters below the road level, a bucket (Fig. 10 A) tied with a rope (in order to 

reduce time for release and a potential mortality) has been used to deliver all the fish down to the river. 

An operator went previously down along the patht to receive the bucket and to free manually all the fish. 

Tab.4 - Dates, repopulation site and marking typologies for T. souffia 

Date Place Pit tag  Fin clip  

26/5/2018 Ponte Casletto (Rio Val grande) 55 145 

09/08/2018 Ponte Casletto (Rio Val grande) 47 453 

 

 

  

Fig. 10 – A) Bucket with a rope used to deliver all the fish to the river, B) site on Rio Val Grande 

 

4 NEXT STEPS 

During these next months, the repopulation activities will continue as follow: 
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 Marble trout: juveniles rearing process will proceed until the end of March where the 

repopulation will take part in a new designed site. Some specimens instead, will be kept at the 

IRSA-CNR to have a “genetically certified individuals” suitable for the next breeding seasons. 

Some of the 1+ individuals from the past year (actually kept in the IRSA-CNR outdoor pools) will 

be marked with a pit tag and released after the summer to monitor the fish passages efficiency 

and the migration within the Toce River.  

 Bullhead: eggs deposition will begin in late April. The repopulation activities will follow as the 

past year in the same site. 

 Italian riffle dace: another sampling campaign will be carried on this spring to capture (and to 

mark) some extra specimen and so complete the estimated number of individuals used for 

repopulation actions. 

 

 

 

 


