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1 INTRODUCTION 

This deliverable resumes the results about controlling the spread of alien invasive species in the project 

sites in the second year of the project. In the second year the activity was primarily focused on 

Fondotoce channel, which has been sampled with high frequency. Only one fiel campaign was done on 

the Toce River. 

 

As reported in the project proposal, the targeted species (Fig. 1) of this action in the SPA Lago di 

Mergozzo and Montorfano, and in the adiacent SCI Fondo Toce, are the welsh catfish Silurus glanis (Fig. 

1A), the ruffe Gymnocephalus cernuus (Fig. 1B), the black bullhead Ameiurus melas (Fig. 1C), the 

pumpkinseed Lepomis gibbosus (Fig. 1D) and the crucian carp Carassius carassius (Fig. 1E) among 

fishes. Target species among crayfish are the non-native Red Swamp crayfish Procambarus clarkii (Fig. 

1F) and the Spynicheek crayfish Orconectes limosus (Fig. 1G). 

In the SPA Toce River the targeted species of this action is mainly the brown trout Salmo trutta (Fig. 1H) 

of atlantic aplotype and the rainbow trout Oncorhynchus mykiss (Fig. 1I). 
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C) 

D) E) F) 

G) I) H) 
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Fig. 1 – Targeted alien species 

 

 

1.1 Main characteristics of the invasive non-native species captured 

in the project sites 

Silurus glanis (European catfish) 

It holds a body without scales, stocky in the front, slenderer in the back characterized by a dark color 

with marbling. Depressed head, with 2 pairs of barbels in the lower part and one long pair in the upper 

part of the mouth. The anal fin length reaches the abdomen. It can reach 2 m in length and more than 

80 kg in weight. 

ORIGIN: It is native to Eastern Europe, from the Danube basin to the east, introduced in the Rodano 

basin in 1857 and actually widely distributed throughout Europe. 

HABITAT: large and medium-sized rivers, well-vegetated lakes, and stagnant water. Its diet includes fish 

and other aquatic vertebrates, while during the juvenile stages invertebrates and small fishes. 

 

Ameiurus melas (Black bullhead) 

It owns a dark and stocky body, without scales, with a dorsally flattened head. The mouth is large with 6 

barbels (1 very long pair in upper part, 2 pairs in lower part). The first ray of the pectoral fins and the 

dorsal fin is extremely sharp. 

ORIGIN: Native of the eastern half of North America, from southern Canada to northern Mexico it is now 

widely introduced in the rest of America, Asia and Europe. 

HABITAT: Stagnant water, puddles of large flat rivers and lakes rich in nutrients. Nocturnal and 

omnivorous, it feeds  on algae, plant material, invertebrates and fish.  

 

Gymnocephalus cernuus (Ruffe): 

It has a large head and a muscular body, with a large dorsal fin, equipped with erectile spines. The livery 

varies from yellow to light brown with metallic reflections, and dark marbling, white near the belly. 

ORIGIN: Northern Seas, Baltic, Black, Caspian and Great Britain. Introduced and invasive in France west 

of the Rhine and in northern Italy. Introduced to Great Lake region, North America. 

HABITAT: Eutrophic lake, lowland and piedmont rivers. Most abundant in estuaries of large river, and 

backish lake. It feeds chironomids and amphipod larvae, but also other zooplankton and fish. 
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Lepomis gibbosus (Pumpkinseed): 

It has a body with oval shape, laterally compressed; the mouth is small with small teeth. Very lively color 

(brown-olive back covered with reddish, orange and bluish spots) with an evident black spot on the 

opercular lobe. 

ORIGIN: Native to North America (Great Lake, St. Lawrence), upper Mississippi drainage and Atlantic 

basin. Introduced in Europe in 1880s as pond and aquarium fish. 

HABITAT: A wide variety of slow-flowing to still waters, such as large rivers, lakes, ponds, canals and 

backwaters. Feed on a wide variety of invertebrates. 

 

Carassius carassius (Crucian carp): 

The body is brownish, with yellow sides and belly, covered with large shiny scales; caudal fin owns 

slightly pointed apexes. The mouth is small and without barbels. 

ORIGIN: native of Baltic, White, Barents, Black and Caspian Sea basins. Widely introduced in Italy, 

England and France. 

HABITAT: It lives in densely vegetated backwater of lowland rivers, in small-vegetated lakes and 

channels. Omnivorous, it feeds on plankton, benthic invertebrate, plant material and debris in general. 

 

Rutilus rutilus (Roach): 

It has a small head with rounded snout and slightly prominent upper jaw. Gray background with dark 

back and light sides. Eyes, pectoral, ventral and anal fins are red. 

ORIGIN: Asia and Europe, with the exception of Spain and Italy. In the latter, it has been introduced from 

the 80s. 

HABITAT: It lives in a wide variety of habitats, mainly in lowland areas. Most abundant in nutrient-rich 

lakes and large to medium sized rivers and backwaters. Feeds mainly on benthic invertebrates, 

zooplankton, plants material and detritus. 

 

Micropterus salmoides (Largemouth bass): 

The body is compressed laterally, with a variable color from brown to green and with a series of spots on 

the sides and on the operculum where they form a dark band. The head is large and massive. 
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ORIGIN: Native to North America, in Great Lakes, St. Lawrence and Mississippi drainage, Gulf of Mexico 

and southern Atlantic basins. Introduced in 1883 to England, Scotland, Germany and Netherland, then 

spread  throughout Europe. 

HABITAT: It lives in wide variety of slow-flowing to still water body, such as large rivers, lakes, channel 

and backwaters. Juveniles feed on invertebrates, adults are mainly piscivorous. 

 

2 A BRIEF OVERVIEW ON THE SITES CHARACTERISTICS 

2.1 SPA IT1140013 Lago di Mergozzo and Mont’Orfano 

Lake Mergozzo (area of 1.8 km2, max depth 74 m) (Fig. 2) is an oligotrophic lake with an important 

touristic flow (water sports and fishing) especially during late spring and summer season. The site is 

extremely important for the presence of native fish fauna such as Rutilus pigus, Chondrostoma soetta, 

Cottus gobio, Alosa agone and Salmo marmoratus. Among the actual main threats, the most relevant 

are 1) the presence of alien species such as the black bullhead Ameiurus melas and ruffe 

Gymnocephalus cernuus, 2) the human pressure along the shoreline, mainly due to tourist-

accommodation facilities. 
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Fig. 2 - SPA IT1140013 Lago di Mergozzo and Mont’Orfano 

 

2.2 SCI IT1140001 Fondo Toce   

This site (Fig. 3) includes the last stretch of the Toce River, from the confluence with the Strona River to 

its mouth with Lake Maggiore. The area is mainly occupied by man-made environment, with crops, 

greenhouses and tourist activities. The largest natural element is a vast area of reeds, mainly 

composed by Phragmites australis with submerged and floating vegetations. This habitat has a 

considerable importance as a resting place for migratory birds (about 190 species overall), and as 

spawning or migratory site for many fishes (about 30 species, 7 of them included in the Habitat 

Directive). 
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Fig. 3 - SCI IT1140001 Fondo Toce 

   

 

 

 

 

2.3 SPA IT1140017 Fiume Toce 

The Toce River (84 km) is the main stream of the Ossola Valley (Fig.4). The human presence is mainly 

restricted around towns along the valley, particularly between the town of Fondotoce, at the confluence 

of the lake, and Domodossola, located in the upstream area of the SPA. The area of interest is mostly 

natural, with flood plains well vegetated with typical riparian vegetation. Several areas are destined to 

agricultural productions, and along the river there are some industrial plants. The SPA hosted 70 bird 

nesting species of about 150 reported, 7 included in the All. I of the Bird Directive. The river hosts a 

significant fish population, with many species included in the All. II of the Habitat Directive: Lethenteron 

zanandreai, Barbus caninus, Telestes muticellus, Salmo marmoratus, Cottus gobio. 

 



 
 

 

 

 

 

LIFE15 NAT/IT/000823 - Action C5 - Control of invasive alien species in 

the project sites: progress report at the end of the second year. 
Pagina 10 di 24 

 

  10 

 

Fig. 4 - SPA IT1140017 Fiume Toce boundaries 

 

 

 

3 EXECUTION 

Sampling has been organized in order to achieve the best results as possible, according to the different 

characteristics of the sites (Fig. 5).  

  

A) B) 
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Among sites, a particular attention has been addressed to the Fondotoce channel, which connects Lake 

Maggiore to Lake Mergozzo. In this water body, multiple control actions have been done mainly by using 

trap nets and with electrofishing campaigns. In the first year, small fish traps have been used, while in 

the second year of activity they have been substituted by three different types of traps (Fig. 6). 

Trap nets (marked by a numerated floater) have been placed for a minimum of 2 days in each site 

(during summer) and a maximum of 10 days (during winter), while electrofishing has been conducted by 

using a built-in-frame EL64GII (Scubla Acquaculture, 7,000 W, 600 V, DC current) set up with a copper 

cathode (width 2.5 cm, length 300 cm) and steel ring anode (thickness 0.8 cm, diameter 50 cm). 

Electrofishing was conducted mainly by a boat in the channel and by walking in Toce River. 

 

 

 

 

 
 

Fig. 5 - A): Fondotoce channel (traps setting), B): Fondotoce channel (traps floaters), C): Lake Mergozzo, D): Toce 

River (Mizzoccola). 

A B C 

 
  

Fig. 6 - Different types of fish net, used in the second year of activity, A): squared fish trap with wings (40 cm), B): 

squared fish trap (120 cm), C): circular fish trap (60 and 90 cm). 

C) 
D) 
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3.1 Fondotoce channel 

In Fondotoce channel, during the first year of the project, 10 little trap nets were placed on 21st 

September 2017 and removed on the 23th of November 2017 (Fig.7). In particular, they were initially 

placed along Mergozzo Lake shoreline (Fig. 7 A), and after the first sampling section, they have been 

placed in the channel, first downstream (Fig. 7B) and subsequently repositioned in the upstream 

position (Fig. 7 C). 

 

 

Fig. 7 - Sampling point in the first year 

 

During the second year, have been totally placed 10 squared fish traps with wings amplitude of 40 cm 

(Fig. 8, red point), 2 squared fish trap (amplitude of 120 cm - Fig. 8, red square) and two circular fish 

traps with an amplitude of respectively 60 (Fig. 8, red triangle) and 90 cm (Fig. 8, red star). 

Squared fish trap with wings, have been used from the 5 th of June 2018 to the 8th of November 2018 

(Fig. 8, Red Point). They were moved first to the sub littoral area of Mergozzo Lake, where no livestock 

was recorded, and then again in the channel but in further downstream station (Fig. 8, yellow point), 

and actually they are still placed. 

The squared fish trap (Fig. 8, red square) have been placed on 5th of June and removed on 20 June 

2018, since the relationship between capture effort and the performance was not satisfactory. 

The circular 60 and 90 fish trap (Fig. 8 triangle and red star) have been posed on June 5th and they are 

still in use. 

A 

B 

C 
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Fig. 8 - Sampling point in the second year 

 

3.2 Toce River 

In the year 2017, Toce river has been sampled 6 times. Sampling points are shown in fig. 9. 

Regarding 2018, a sampling session has been carried out on the 25th of October 2018, in the terminal 

stretch of the Anza stream, where it flows into Toce river (Fig. 9, yellow point). 
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Fig. 9 - SPA Fiume Toce boundaries. Places in which removal of brown trout took place with electro-fishing, during 

first year of activity, are written in yellow. Yellow circle represents sampling of the second year. 

 

 

4 RESULTS 

During the second year of activity, black bullhead has shown the highest densities, with a very high 

peak during the summer, with a biomass greater than 40 kg each sampling (25/06/2018, 

02/07/2018, 16/07/2018). Pumpkinseed has been captured with a high density, also in the summer, 

but with lower biomass compared to black bullhead. 

In Fondotoce channel, Wels catfish have also been caught (~40 individuals of modest size). 

Crevoladossola 

Mizzoccola 

Beura – 6 Arcate 

Prata 

Pieve Vergonte 

Vogogna 

Gravellona Toce 
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In autumn, the density, especially of black bullhead and pumpkinseed have been decreased, until zero 

individuals in the catch, while ruffle and roach appear in the fish net. Also, during the second year of 

activity, some alien crayfish (~10) have been found with some allochthonous slider turtles (during 

summer).  

 

A B C 

  

 

Fig. 10 – A): black bullhead (Ameiurus melas), B) Alien slider turtles (Trachemys scripta); C): American crayfish 

(Orconectes limosus) 

 

A B 

  

Fig. 11 – From left to right: Bitterling (Rhodeus amarus), Pumpkinseed (Lepomis gibbosus), Crucian carp (Carassius 

carassius), Roach (Rutilus rutilus). 
 

 

The cumulative catches of the alien invasive species in the second year of activity, is shown in fig. 12. 
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Fig. 12: Cumulative catches of the alien invasive species in the Fondotoce channel. 
 

Places, dates and biomasses of alien invasive fish and crayfish species removed during the second year 

of activity are indicated in Tab. 1.  

Table 1 - List and biomass of alien species for the second year of activity, T = fish 

trap 

Date Place 
Meth
od 

Species 
Biomass 
(gr.) 

06/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
13 

   
Lepomis gibbosus 108 

   
Ameiurus melas 9950 

   
Rutilus rutilus 40 

     
08/06/20

18 
Fondot
oce 

T 
Gymnocephalus 

cernuus 
47 

   
Orconectes limosus 32 

   
Lepomis gibbosus 345 

   
Ameiurus melas 9095 

   
Pseudemys sp. 849 

   
Rutilus rutilus 54 

   
Trachemys scripta 6202 

11/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
32 

   
Orconectes limosus 19 

   
Lepomis gibbosus 222 

   
Micropterus salmoides 1660 

   
Ameiurus melas 19667 

   
Rutilus rutilus 26 

   
Silurus glanis 161 

   
Trachemys scripta 1600 

   
Trachemys scripta 

scripta 
1500 
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12/06/20
18 

Fondot
oce 

T Orconectes limosus 28 

   
Lepomis gibbosus 265 

   
Ameiurus melas 10983 

   
Rutilus rutilus 133 

14/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
11 

   
Lepomis gibbosus 280 

   
Ameiurus melas 10211 

   
Rutilus rutilus 206 

   
Silurus glanis 552 

   
Trachemys scripta 

elegans 
454 

15/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
12 

   Sander lucioperca 103 

   Lepomis gibbosus 103 

   Ameiurus melas 2274 

   Rutilus rutilus 104 

   Silurus glanis 338 

18/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
24 

   
Carassius carassius 39 

   
Sander lucioperca 172 

   
Lepomis gibbosus 310 

   
Ameiurus melas 13505 

   
Silurus glanis 21 

   
Trachemys scripta 

elegans 
2476 

   
Trachemys scripta 

troostii 
1072 

20/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
16 

   
Gobio gobio 19 

   
Lepomis gibbosus 347 

   
Ameiurus melas 10603 

   
Rutilus rutilus 20 

   
Silurus glanis 53 

22/06/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
80 

   
Lepomis gibbosus 682 

   
Ameiurus melas 17121 

   
Silurus glanis 655 

   
Trachemys scripta 1852 

   
Trachemys scripta 

elegans 
1151 

25/06/20
18 

Fondot
oce 

T Ameiurus melas 49739 

   
Silurus glanis 282 

   
Trachemys scripta 

elegans 
1915 

27/06/20
18 

Fondot
oce 

T Lepomis gibbosus 126 

   
Micropterus salmoides 2282 
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Ameiurus melas 20150 

   
Silurus glanis 58 

29/06/20
18 

Fondot
oce 

T Lepomis gibbosus 94 

   
Ameiurus melas 2803 

02/07/20
18 

Fondot
oce 

T Lepomis gibbosus 642 

   
Ameiurus melas 43930 

   
Silurus glanis 630 

   
Trachemys scripta 1125 

   
Trachemys scripta 

elegans 
2393 

06/07/20
18 

Fondot
oce 

T Orconectes limosus 12 

   
Lepomis gibbosus 295 

   
Ameiurus melas 37750 

   
Silurus glanis 171 

   
Trachemys scripta 2634 

   
Trachemys scripta 

elegans 
1407 

11/07/20
18 

Fondot
oce 

T Lepomis gibbosus 72 

   
Ameiurus melas 33867 

   
Silurus glanis 238 

   
Trachemys scripta 1472 

16/07/20
18 

Fondot
oce 

T Lepomis gibbosus 11 

   
Ameiurus melas 45592 

   
Trachemys scripta 

troostii 
1500 

20/07/20
18 

Fondot
oce 

T Lepomis gibbosus 2646 

   
Ameiurus melas 28905 

   
Rutilus rutilus 106 

   
Silurus glanis 474 

   
Trachemys scripta 600 

24/07/20
18 

Fondot
oce 

T Lepomis gibbosus 994 

   
Ameiurus melas 8297 

   
Rutilus rutilus 30 

   
Trachemys scripta 400 

   
Trachemys scripta 

elegans 
5500 

27/07/20
18 

Fondot
oce 

T Lepomis gibbosus 3108 

   
Ameiurus melas 1103 

   
Rutilus rutilus 285 

   
Trachemys scripta 

elegans 
4148 

31/08/20
18 

Fondot
oce 

T Lepomis gibbosus 4528 

   
Ameiurus melas 3473 

   
Rutilus rutilus 26 

   
Trachemys scripta 

elegans 
1500 
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Trachemys scripta 

scripta 
4300 

03/08/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
13 

   
Lepomis gibbosus 4659 

   
Ameiurus melas 5362 

   
Rutilus rutilus 30 

   
Silurus glanis 100 

   
Trachemys scripta 7100 

07/08/20
18 

Fondot
oce 

T Carassius carassius 486 

   
Orconectes limosus 8 

   
Lepomis gibbosus 1545 

   
Ameiurus melas 2636 

   
Rutilus rutilus 26 

   
Silurus glanis 434 

   
Trachemys scripta 

elegans 
3000 

   
Trachemys scripta 

scripta 
7000 

10/08/20
18 

Fondot
oce 

T Orconectes limosus 50 

   
Lepomis gibbosus 2929 

   
Ameiurus melas 2047 

   
Rutilus rutilus 14 

   
Trachemys scripta 

scripta 
14600 

24/08/20
18 

Fondot
oce 

T Carassius carassius 54 

   
Lepomis gibbosus 392 

   
Ameiurus melas 7789 

   
Rutilus rutilus 34 

   
Silurus glanis 453 

   
Trachemys scripta 400 

   
Trachemys scripta 

scripta 
9400 

28/08/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
11 

   
Carassius carassius 32.6 

   
Lepomis gibbosus 358 

   
Micropterus salmoides 243 

   
Ameiurus melas 4044 

   
Rutilus rutilus 30 

   
Trachemys scripta 

scripta 
1700 

04/09/20
18 

Fondot
oce 

T Lepomis gibbosus 766 

   
Ameiurus melas 818 

   
Rutilus rutilus 127 

   
Trachemys scripta 200 

   
Trachemys scripta 

elegans 
3600 

   
Trachemys scripta 

scripta 
3200 

07/09/20
18 

Fondot
oce 

T Lepomis gibbosus 682 
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Ameiurus melas 120 

   
Rutilus rutilus 48 

   
Trachemys scripta 3000 

   
Trachemys scripta 

elegans 
1800 

10/09/20
18 

Fondot
oce 

T Lepomis gibbosus 1045 

   
Ameiurus melas 1077 

   
Rutilus rutilus 24 

13/09/20
18 

Fondot
oce 

T Lepomis gibbosus 1123 

   
Ameiurus melas 758 

   
Silurus glanis 414 

   
Trachemys scripta 

scripta 
3400 

   
Carassius carassius 129 

18/09/20
18 

Fondot
oce 

T Lepomis gibbosus 1800 

   
Micropterus salmoides 318 

   
Ameiurus melas 1925 

   
Trachemys scripta 

elegans 
1400 

25/09/20
18 

Fondot
oce 

T Carassius carassius 8 

   
Lepomis gibbosus 139 

   
Ameiurus melas 119 

28/09/20
18 

Fondot
oce 

T Carassius carassius 18 

   
Lepomis gibbosus 24 

   
Ameiurus melas 186 

   
Rutilus rutilus 52 

   
Trachemys scripta 

elegans 
1500 

03/10/20
18 

Fondot
oce 

T Lepomis gibbosus 174 

   
Ameiurus melas 852 

   
Rutilus rutilus 18 

11/10/20
18 

Fondot
oce 

T Lepomis gibbosus 78.5 

   
Ameiurus melas 161 

   
Trachemys scripta 

scripta 
6000 

17/10/20
18 

Fondot
oce 

T Lepomis gibbosus 74 

   
Ameiurus melas 355 

   
Trachemys scripta 

scripta 
2000 

24/10/20
18 

Fondot
oce 

T Lepomis gibbosus 34 

   
Ameiurus melas 682 

   
Rutilus rutilus 8 

31/10/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
13.63 

   
Carassius carassius 10.21 

   
Lepomis gibbosus 14 

   
Ameiurus melas 2539 



 
 

 

 

 

 

LIFE15 NAT/IT/000823 - Action C5 - Control of invasive alien species in 

the project sites: progress report at the end of the second year. 
Pagina 23 di 24 

 

  23 

   
Trachemys scripta 

scripta 
4500 

08/11/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
13 

   
Ameiurus melas 515 

14/11/20
18 

Fondot
oce 

T Ameiurus melas 1249 

23/11/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
39 

   
Orconectes limosus 17 

   
Ameiurus melas 309 

   
Rutilus rutilus 22 

28/11/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
63 

   
Orconectes limosus 59 

   
Lepomis gibbosus 20 

   
Ameiurus melas 322 

   
Rutilus rutilus 50 

07/12/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
51 

   
Lepomis gibbosus 85 

   
Ameiurus melas 249 

13/12/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
50 

   
Lepomis gibbosus 25 

   
Ameiurus melas 200 

   
Rutilus rutilus 17 

20/12/20
18 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
263 

   
Lepomis gibbosus 53 

   
Ameiurus melas 272 

   
Rutilus rutilus 358 

08/01/20
19 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
14 

   
Lepomis gibbosus 74.5 

   
Ameiurus melas 84 

   
Rutilus rutilus 202 

15/01/20
19 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
20 

   
Carassius carassius 18 

   
Lepomis gibbosus 5 

   
Ameiurus melas 552 

   
Rutilus rutilus 156 

31/01/20
19 

Fondot
oce 

T 
Gymnocephalus 

cernuus 
135 

   
Lepomis gibbosus 63 

   
Ameiurus melas 4916 

   
Rutilus rutilus 638 

   
Salmo trutta 180 

   TOTAL BIOMASS 585221 
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4.1 Toce River 

Regarding the Toce River, specimens of Salmo trutta (Fig. 13) only one field campaign was carried on. 

Brown trout and raimbow trout were found, although with a few specimens. This indicate that probably 

both population are not self sustaining but are maintained by repopulation by local anglers. The results 

of this sampling was shown in the following Table 2.  

 

Table 2 - List and biomass of alien species in second year of activity in the Toce River.. E = electro-fishing. 

Date Place Method Species Biomass (gr.) 

25/10/2018 

Toce River 

E 

Salmo trutta 550 

Salmo trutta 170 

Salmo trutta 170 

Salmo trutta 82 

Salmo trutta 195 

Salmo trutta 195 

Salmo trutta 320 

Salmo trutta 75 

Oncorhynchus mykiss  320 

Oncorhynchus mykiss  340 

Oncorhynchus mykiss  400 

TOTAL BIOMASS 2817 

 


