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Natural fish passes as habitat and bidirectional 
movement corridor



 Several large bypass rivers as fish passes for potamodromous fish
 According to many experts and current doctrine fish passes are only suitable for 

upstream migration and not viable for downstream migration. 
 Their role as habitat and especially their potential to facilitate downstream 

migration are largely ignored
 Some recent studies, however, contradict this common assumption and 

demonstrate the potential of fishways for bidirectional movement. 

To improve the understanding of the potential of fish passes for 
bidirectional movement and as habitat we used PIT Tags to investigate 
fish movement at run-of-river hydro power plants at the Danube River 
in Austria. 

 Main question: Do potamodromous species (in contrast to anadromous species) 
also enter fish passes from upstream and use them for downstream migration and 
as habitat.
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Research question



 Five running
 Several others planned within LIFE Riverscape Lower Inn & LIFE Bluebelt Danube-Inn: HPPs 

Ybbs, Aschach, Jochenstein, Passau, Schärding, Egglfing, Ering, Braunau
 Cooperation with TUM – lateral and longitudinal connectivity at the Bavarian Inn
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PIT Tag antenna arrays at the Austrian Danube



Methods
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 The investigations were carried 
out at the fish bypass of the HPP 
Ottensheim-Wilhering, a natural 
bypass with a length of about 
14.2 km. 

 The fish bypass was constructed 
in the course of the LIFE project 
“Netzwerk Donau" from 2015 to 
2017 (in function 2016). 

 The bypass was partly integrated 
into the existing watercourse 
system of the Aschach and 
Innbach rivers, thus additionally 
creating extensive connectivity 
with the hinterland.
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Entrance

HPP



Methods
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 Pit-Antennas have been installed 
at five locations in the fish 
bypass: in the area of the 
entrance and exit, as well as at 
branching points (at the 
confluence of the Innbach and 
the confluence of the Aschach.

Five Pit Tag - antenna – arrays (in red, 
entrance, exit, intersections with
tributaries)

Exit

Entrance



LIFE+ Netzwerk Donau
Mouth of the fish pass
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Fish Pass Ottensheim-Wilhering
• Natural bypass river including

the tributaries Aschach und 
Innbach

• Longest fishway in Europe
• High habitat quality: loose gravel

bars & large woody debris for
spawning, nursery and shelter

• Similar to a natural tributary
In function 2016
Length 14,2 km
Head up to 12,2 m
Discharge up to 20 m³/s
Costs 7,9 Mio. EUR

www.life-netzwerk-donau.at

http://www.life-netzwerk-donau.at/


Method
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We conducted two experiments:
 1174 individuals tagged and 

released below the HPP 
Ottensheim

 6 tagging events
 Oct.2017
 Jun 2018
 Oct 2019
 Nov 2020
 Oct 2021
 April 2022

 The majority (404) were nase

 247 fish tagged and released 
18.11.2020 upstream of exit
(downstream HPP Aschach)

 The majority (190 individulas) 
were nase

 Electrofishing campaigns at dusk

HPP Aschach

Exit of the
Ottensheim
fishway

HPP Ottensheim

Entrance of the
Ottensheim
fishway

Release upstream

Release
downstream



Results

Seite 8

 From the most abundant species, 
the nase, 270 of 404 individuals 
(67 %) have been detected in the 
fish pass

 The share of small nase (< 20 
cm) detected was significant 
smaller (39 %)

 If the focus is on adult nase 246 
of 341 nase > 20 cm (72 %) have 
been detected

 Detection efficiency for upstream 
migrating fish at the individual 
antennas was between 75 and 
95 % - a fish crossing the 
antenna was detected with a 
probability between 75 and 90 %

Nase released downstream and detected in the fishpass

Total length (cm)
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Results

Size class tagged detected percentage
<20 64 25 39,1

20-30 58 36 62,1
30-40 124 86 69,4

>40 158 123 77,8
Total 404 270 66,8



Results
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• Spawning migrations into the 
fish pass in April / May

• The first and last detections are 
mostly on the most downstream 
antenna, that means that most 
fish enter and leave the fishway 
from and to the tailrace

• Single fish stay within the fish 
pass for few days only till several 
months (whole growing season) 

• In 2021 fish stayed in the 
fishpass: Mean: 89 day, Min: 1 
day, Max: 189 days

• Different sub-populations? Size?

Date
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 80 of 190 nase (42 %) detected 
in the fish pass

 The share of small nase (< 20 
cm) detected was significant 
smaller (12 %)

 72 of 123 nase > 20 cm (59 %) 
detected in the fish pass

 Detection efficiency for 
downstream migrating fish at the 
individual antennas was lower 
than for upstream migrating fish 
and was between 50 and 60 %

Nase released upstream and detected in the fishpass

Size class tagged detected percentage
<20 67 8 11,9

20-30 49 27 55,1
30-40 65 41 63,1

>40 9 4 44,4
Total 190 80 42,1



Results
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• The first and last detections are 
mostly on the upstream antenna 
- most fish enter and leave the 
fishway from and to the 
impoundment.

• Most of the  fish use the fishway 
not only for spawning, but the 
whole growing season from 
march to October

• Only few small fish enter the 
fishway

• Several fish are detected at the 
entrance antenna but ascend 
again into the impoundment in 
autumn

Date
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Antenna 5 (Entrance)
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Detection history of single fish
190



• Weekly detection probability of fish in the fish pass (Cormack-Jolly-Seber)
• High detection rates in spring (  spawning migration) and smaller peak in summer/autumn
• 2021 bad year for reproduction (few detections in spring  ) – probably due to bed weather
• Between 2017 and 2023 the use of the bypass system increased (acceptance of new habitat, usage for foraging)
• A survey of larvae and juveniles with point abundance confirmed the use of the fishway for spawning
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Summary of habitat use
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Specific conclusion: 
 There seem to be distinct sub-populations of nase, at least one 

upstream and one downstream of HPP Ottensheim
 They easily find the entrance to the fish pass from both ends 

and proceed to the spawning grounds in spring
 In autumn they leave the fish pass into the waterbody of their 

origin

General conclusion: 
 The paradigm that fish passes are not appropriate for 

downstream fish passage or have no role in quantitative terms, 
needs to be reconsidered (for potamodromous species). 

 Both, our results and some recent studies, contradict this 
general assumption and show that fishways are used 
bidirectionally by potamodromous species.

 Nature – like bypass rivers provide much more than 
connectivity: They offer valuable habitat for a large number of
species and life-stages all year long
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Conclusion



www.verbund.com/-/media/life-network-danube-plus/eroeffnung/verbund-life-and-the-danube-buch-online.ashx

www.verbund.com/de-at/ueber-verbund/kraftwerke/renaturierung-life-projekte
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LIFE & The Danube

Renaturation projects along the Danube

http://www.verbund.com/-/media/life-network-danube-plus/eroeffnung/verbund-life-and-the-danube-buch-online.ashx
http://www.verbund.com/de-at/ueber-verbund/kraftwerke/renaturierung-life-projekte


Many Thanks!
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