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Centuries of river modifications...

~1750

Large floodplain
with
side-channels

... resulted in multiple pressures today

regulation

channelization

straightening

shore stabilization
levees
floodplain loss

damming

water pollution

dredging

today

One straightened
channel,
surrounded by
agricultural and
urbanized land
instead of a
floodplain
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In European running waters,
pressures related to alterations of.. Cargo vessels

hydrology,

morphology,

connectivity,

water pollution
...matter most

Schinegger et al. 2012

..but large rivers were underrepresented and understudied!
Hering et al. 2015; Schinegger et al. 2012

..and inland navigation has not been considered at all!
e.g., Schinegger et al. 2012, 2013, 2016, 2018; Trautwein et al. 2013
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Passing vessels cause hydraulic forces..

Backwater at"hoWE=

¥
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..that discharge at shallow areas
..and cause a habitat-bottleneck
Huckstorf et al. 2011, Wolter & Arlinghaus 2003 Schiemer et al. 2001 &
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Many fishes need shallow areas to reproduce, nurse, live..

eurytops
(tolerant, insensitive, Roach,
“everywhere”) Rutilus rutilus

B@ rheophils » Burbot,
(flow, oxygenated " L ota lota
n open water) Q
© =
G o
i &
bhoer  lithophils B R Borhel
(g ravel) g— barbus barbus
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for specific . .
h b'ft : — }%@ phytophils Spined Loach,
) a” Itats In (vegetation) Cobitis taenia
snallow areas
. psammophils Ellmefir)
o (san d) Gobio gobio

Balon 1975, 1981, DubSling et al., 2004, Welcomme et al., 2006, Wolter et al., 2016; Wolter and Vilcinskas, 1997 ’\,
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Consequences of multiple pressures on fish assemblages?

~1750

Large floodplain
with
side-channels

@ EURY

RH
PSAM

PHYT

today

One straightened
channel,
surrounded by
agricultural and
urbanized land
instead of a
floodplain
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» Which pressures have the greatest influence in large rivers?

» To which extent does inland navigation matter (cargo vessels)
among the other pressures in large rivers?

> Are there distinct effects of recreational and commercial
navigation?

- recreational, motorized sport boats
- commercial river cruises
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Large River fish Database (B s

16 European large rivers

>2500 fish samplings I:> > Densities of *%
>350 sampling sites a K@

» including site descriptors on human alterations

= ranked pressure variables

5: high
3: intermediate
1: low
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°no° = D 20
Lars<ver fish 49¥3b »  EZ@e
d Jer TIS >~ ADAase e
Eurytopic guild TC [%] Rheophilic puild Tl;_[ﬁ]_ Phytophilic guild TC [%] Psammophilic guild TC [%]
Abramis brama 3.6 Abramis ballerus [.83R Blicca bjoerkna 3.38 Barbatula barbatula 0.11
Alburnus alburnus 11.12 l.ﬁ.;ﬂius aﬂus ﬂ Carassius carassius 0.01 Romanogobio beling 0.81
3 3 b3 0.2 Carassius gibelio 0,03 Gobio gobic 4.67
nobilis < (.01 Cobitis taenia 0.8 TOTAL: 5.59
Blicca bjoerkna . Chondrostoma nasus . Cyprinus carpio 0.04
Carassius gibelio 0.03 Cobitls taenia 0.8 Esox luclus 0,98
Cyprinus carpio 0.04  Cottus gobio 0.06 Leuciscus leuciscus 2.2 Leucaspius delineatus 0,03
Dicentrarchus labrax < 0.01° Ctenopharyngodon idella < 0.01 Oncorhymchus mykiss 0,01 Misgurnus fossilis 0.01
Esox lucius 0.98 Gobio gobio 4.67 | Petromyzon marinus < 0,01 Sabanejewia aurata <001
Gasterosteus aculeatus 0.0% Hyvpophthalmichthys nobilis = (.01 Phoxinus phoxinus = (001 Scardinius erythrophthalmus 0.33
Gymnocephalus cernuus 5 iati ] m Silurus glanis 0.05
Osmerus eperlanus < .01 . ma trutta fario 0,02 Tinca tinca 0.03
Perca fluviatilis 1576 Leuciscus idus B.05 J5alma trutta trstta < L‘.I.l}-ll Umbra pygmaca < 0.01
Proterorhinus marmoratus 0.01 Leuciscus leuciscus }.24  Salvelinus fontinalis <001 TOTAL: 5.69
Pseudorasbora parva < .01 JLlota lota 4730 Thymallus thymallus .01
Pungitius pungitius < 0.01 Oneorhynchus mykiss 0.01 §Wimba vimba < 0.0
Rutilus rutilus 28.72 QPelromyzon marinus < (L.01N TOTAL: 9.55

Sander lucioperca
Silurus glanis
TOTAL:

0,38 Phoxin hin < .01
0.05 §Platichthys flesus 0.4

70.32 Romanocgobio belingi 0.81

Sabanejewia aurata < (.01
lSal mo salar ‘lﬂll

LSalmo trutta fario 0.02
lSaI mao trutta trutta = .01)
Salvelinus fontinalis <(.01

Thymallus thymallus i0.01
lvlrnha virmba < I}.Elll

TOTAL: 29.24

- Most migratory fish are
rheophilic / lithophilic

R

Catadromous

Anadromous

Potamodroumus IGB
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Large River fish Database (] Aens

16 European large rivers
>2500 fish samplings ———» > Densities of T W) 4
>350 sampling sites g

» including site descriptors on human alterations

= ranked pressure variables

» havigation intensities

5: high
3: intermediate
1: low

Leibniz-lnstit/um/

Freshwater Ecology
and Inland Fisheries

Research for the future of our freshwaters Petr Zajicek & Christian Wolter zajicek@igb-berlin.de



Objective 1: Inland navigation amongst multiple pressures

250 fish samplings : _
A 76 sites — all described by 11 pressure variables

8 large rivers including inland navigation

N

A

Ems

Le¥

A Sampling sites - ) A
— Large rivers S IG B
Coastline of North Sea and Baltic Sea =~
Leibniz-lnst;teo\/
Freshwater Ecology
eshwaters Petr Zajicek & Christian Wolter  zajicek@igb-berlin.de and Inland Fisheries

12



Objective 1: Inland navigation among multiple pressures

Rhine Spree
. dﬂ VELoci df}- IIIIII]].IIIIII;
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NAVigation intensity = 3 - se e
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I Lt ot 0 L L Eat TR T Tt Tar T Tagp T Toop TR - o 1T [T T
11 pressure Sampling Site (ID)
riabl : -
variables 5: high @), 33,001 — 133,000
analyzed in total
‘ 3: inter- 3001 — 33,000 | Cargo vessels
mediate (o), per year
boosted regression
tree models 1: low (m) 0 — 3000 . IGB
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Results 1: Inland navigation among multiple pressures

250 samplings
/6 sites
8 large rivers

~150,000 fishes

55 species
Eurytops

R =

E ® 7

g

g
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30

Fish densities per guilds and rivers..
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Lithophils
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Rivers

Phytophils

eshwaters
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Results 1: Inland navigation among multiple pressures

250 samplings
/6 sites
8 large rivers

Fish densities per guilds and rivers..

~150,000 fishes
55 species
A N
i ) 4 s - M
Eurytops Rheophils Lithophils Phytophils Psammophils
ol T T T | T o T
E @
8
% {=)
2 <
o

s Havel Spree Oder
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Relative influence of pressures on..

increased velocity . _ ) loss of floodplains
inland navigation

23% 23% 10%

o A ',;-;,“’ °. ( S
>10% v a2 Kg@}
: , . channelization organic siltation
inrease of sedimentation :
barriers up -and
artificial embankment downstreams
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Results 1: Inland navigation among multiple pressures

Effects of inland navigation on..

o -
— L — 0= -
3 ] Q=
-‘: 9 = \..\ o —
T
L=
d LD —
o — o .
| | | | | I | | | | | | | | |
1 3 5 1 3 5 1 3 5 1 3 5 1 3 5
NAV (10.7%) NAV (23.6%) NAV (20.1%) NAV (33.8%) NAV (25.4%)

» decline of most guild densities at intermediate ship traffic
= starting with 8 cargo vessels per day

» most severe declines for habitat-sensitive spawners
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Cargo vessels

Inland navigation..
> .. IS a specific pressure in large rivers
> .. Is as relevant as hydromorphological degradation

> .. offers additional potential for the rehabilitation of large rivers

> Are other forms of inland navigation such as sport boats likewise
detrimental for fish?
> Is ecological success of the Blue Band initiative endangered?
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Objective 2: Effects of recreational navigation

Sport boats River cruises
S oS- x 2 -
S I -
X 24 o |
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369 fish samplings
88 sampling sites
6 large rivers

~ 230,000 fishes
56 species

9 > eurytopic fish

V

%" rheophilic fish

,‘ i j.

lithophilic fish

sammophili

100%

99.7%

949%

84%

mixed effects models

62%

frequency of captures

In Samples Leibniz-lnsti®
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Results 2: Effects of recreational navigation

Loy
PHYT PSAM

nt nt

10.0 1

[
L™
i |

Fish density [Ind. / 100 m?]

Number of sport boats [x 1,000]

X = significant negative effect
of navigation

nt = not tested

Sport boats
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Results 2: Effects of recreational navigation

nt
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Fish density [Ind. / 100 m?)
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Mumber of passenger ships [x 1,000]
X = significant negative effect
of navigation

nt = not tested

River cruises
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Fish in large & recreational and commercial navigation
rivers

-

rheophils

passenger
ships

lithophils

phytophils

psammophils

eurytops i ——— - vessels

BRI
WM W

Fish density & diversity

» Recreational navigation is as detrimental as cargo navigation

> Motorized sport boats & river cruises can outcompete rehabilitation
of minor waterways (Blue Band initiative in Germany)

> Any form of motorized ship traffic requires attention in river
management & additional mitigation measures in river rehabilitation

> Habitat-sensitive fish, including migrators, suffer most e
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