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Body proportion based* bar spacing for racks to prevent fish passage into high-risk areas

Examples of implemented clear bar spacings:

*  This is based on the assumption that passability is determined by the maximum body height or width. It is possible that individual fish actively  
move through bar racks with slightly lower clearance than their body cross-section. CC BY 4.0 Ecologic Institute & IGF Jena  2023
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Color code in graph bars for the  
development stages:

 > 1+ (2nd year of life)

> 0+ (1st year of life)

adult (sexually mature)



Body proportion based bar spacing thresholds* [mm]  
for the stages >0+, >1+ and adult of different fish species

Fish species Maximum bar clearance  
[mm] References Notes

English name Scientific name > 0+ > 1+ Adult Minimal body lengths Body proportions

Asp Aspius aspius 8,06 13,69 30,09 Schwevers & Adam 2020 Schwevers & Adam 2020

Atlantic salmon Salmo salar 5,62 not relevant 49,17 Füllner et al. 20041,  
Schwevers & Adam 20202 Schwevers & Adam 2020 1 0+ fish   2 adult fish

Atlantic salmon smolt1 Salmo salar (Smolt)1 not relevant 8,76 not relevant Hutchings & Jones 1998 Schwevers & Adam 2020
1  Value does not refer to 1+ fish  

but the minimal smolt size

Atlantic sturgeon Acipenser sturio 46,20 59,40 110,00 Bauch 19661, Rochard et al. 20012 Ebel 2013 1 adult fish    2 0+ and 1+ fish

Bitterling Rhodeus amarus 5,53 no data 5,53 Kammerad & Scharf 2012 Reichard 1998

Brook Lamprey Lampetra planeri 0,90 1,85 6,55 Krappe 2004 Ebel 2013

Brown trout Salmo trutta 10,12 15,41 22,22 Schwevers & Adam 2020 Schwevers & Adam 2020

Bullhead Cottus gobio 5,87 no data 7,34 Bauch 19661, Mills & Mann 19832 Riffel & Schreiber 1998 1 1+ fish   2 0+ and adult fish

Burbot Lota lota 3,33 5,27 38,58 Ritterbusch et al. 20181,  
Schwevers & Adam 20202 Schwevers & Adam 2020 1 0+ und 1+ fish   2 adult fish

Carp Cyprinus carpio 12,00 36,00 60,00 Bauch 1966 Ebel 2013

Catfish Silurus glanis 25,71 64,44 70,63 Schwevers & Adam 2020 Schwevers & Adam 2020

Common barbel Barbus barbus 6,47 14,11 31,98 Schwevers & Adam 2020 Schwevers & Adam 2020

Common bleak Alburnus alburnus 1,50 5,36 5,36 Schwevers & Adam 2020 Schwevers & Adam 2020

Common Bream Abramis brama 5,93 10,58 18,34 Schwevers & Adam 2020 Schwevers & Adam 2020

Common dace Leuciscus leuciscus 4,79 7,81 11,04 Schwevers & Adam 2020 Schwevers & Adam 2020

Common nase Chondrostoma nasus 1,92 5,38 13,59 Hauer et al. 2008 Schwevers & Adam 2020

Common roach Rutilus rutilus 5,25 9,93 12,46 Schwevers & Adam 2020 Schwevers & Adam 2020

Common rudd Scardinius erythrophthalmus 3,60 8,16 15,79 Schwevers & Adam 2020 Schwevers & Adam 2020

Crucian carp Carassius carassius 4,80 19,20 19,20 Bauch 1966 Ebel 2013

Eurasian minnow Phoxinus phoxinus 2,97 4,51 6,27 Frost 2021 Schmalz & Schmalz 2007 
in Ebel 2013

Eurasian ruffe Gymnocephalus cernuus 6,26 10,52 10,52 Schwevers & Adam 2020 Schwevers & Adam 2020

European chub Squalius cephalus 7,25 13,26 22,65 Schwevers & Adam 2020 Schwevers & Adam 2020

European perch Perca fluviatilis 6,75 12,05 17,94 Schwevers & Adam 2020 Schwevers & Adam 2020

European smelt Osmerus eperlanus 1,16 3,05 7,76 Schwevers & Adam 2020 Schwevers & Adam 2020

Gibel carp Carassius gibelio 8,76 15,21 23,57 Schwevers & Adam 2020 Schwevers & Adam 2020

Grayling Thymallus thymallus 7,60 13,10 25,00 Ebel 20001, Ebel 20132 DWA 2014 1 0+ and 1+ fish   2 adult fish

Gudgeon Gobio gobio 2,78 6,35 6,35 Schwevers & Adam 2020 Schwevers & Adam 2020

Ide Leuciscus idus  7,42 12,04 30,34 Schwevers & Adam 2020 Schwevers & Adam 2020

Maraena w. Coregonus maraena 9,26 no data 28,04 Schwevers & Adam 2020 Schwevers & Adam 2020

Nothern white finned gudgeon Romanogobio belingi 2,32 5,46 5,46 Schwevers & Adam 2020 Schwevers & Adam 2020

Pike Esox lucius 13,04 27,66 27,66 Schwevers & Adam 2020 Schwevers & Adam 2020

Pikeperch Sander lucioperca 11,58 23,44 32,64 Schwevers & Adam 2020 Schwevers & Adam 2019

River lamprey Lampetra fluviatilis 1,50 3,00 10,61 Schwevers & Adam 2020 Ebel 2013

Sea lamprey Petromyzon marinus 1,50 3,00 28,46 Schwevers & Adam 2020 Ebel 2013

Sea trout Salmo trutta, anadrom 11,11 25,75 49,22 Schwevers & Adam 2020 Schwevers & Adam 2020

Silvereel ♀ Anguilla anguilla ♀ not relevant not relevant 22,38 Durif et al. 2009 Schwevers & Adam 2020

Silvereel ♂ Anguilla anguilla ♂ not relevant not relevant 11,79 Durif et al. 2009 Ebel 2013

Spined loach Cobitis taenia 4,10 5,10 5,10 Marconato & Rasotto 1989 Mezhzherin et al. 2020

Spirlin Alburnoides bipunctatus 1,46 5,04 6,98 Breitenstein & Kirchhofer 1999 Cocan et al. 2015

Stone loach Barbatula barbatula 2,50 7,00 7,00 Lumesberger-Loisl et al. 20141,  
Smyly 19552 Schmalz 2010 in Ebel 2013 1 adult fish   2 0+ and 1+ fish

Sun bleak Leucaspius delineatus 1,52 3,56 4,00 IGF 20221, Schaarschmidt et al. 20052 IGF 2022 1  1+ fish   2 0+ fish and adult fish

Tench Tinca tinca 7,42 11,90 11,90 Bauch 1966 Buchtová et al. 2003

Three-spined stickleback Gasterosteus aculeatus 3,52 4,72 4,72 Schwevers & Adam 2020 Schwevers & Adam 2020

Vimba Vimba vimba 3,96 9,22 13,36 Lusk et al. 2005 Schwevers & Adam 2019

Weatherfish Misgurnus fossilis 4,50 5,49 9,09 Pyrzanowski et al. 2020 und Schauer 
et al. 2013 Kotusz 1995

White bream Abramis bjoerkna 5,02 9,21 16,09 Schwevers & Adam 2020 Schwevers & Adam 2019

Yellow eel Anguilla anguilla 2,70 3,00 not relevant Schaarschmidt et al. 2005 Ebel 2013

Zope Abramis ballerus 4,17 7,87 13,70 Schwevers & Adam 2020 Schwevers & Adam 2020

CC BY 4.0 Ecologic Institute & IGF Jena 2023*  This is based on the assumption that passability is determined by the maximum body height or width. It is possible that individual fish actively  
move through bar racks with slightly lower clearance than their body cross-section.
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