Impacts of Ship Traffic bfg s
on the Ecology of Navigable Rivers
and Waterways in Germany
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1. German Federal Institute of Hydrology, Koblenz

Basic duties:

BUNDESWASSERSTRASSEN

- Wasser- und Schifffahrtsverwaltung des Bundes -

e Subordinated to the German Federal
Ministry of Transport, Building and
Housing

* Research in aquatic sciences and
hydrology

1, CRACHEN

eacts as consultant for the Federal A =R s
Ministries and their subordinate AN
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Department U4 Animal Ecology

Head: Dr. Koop Staff: 18

Duties and responsibilities

U41: Basic ecology of aquatic animals
Lab for animal- and aquatic ecology, workshop

contact: Dr. Koop

u42: Animal ecology of regulated waterways and channels

contact: Dr. Schleuter
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Our Field methods in large rivers and waterways
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Dredge
sampling




Quantitative
hard
substrate
sampling
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Sampling devices for
hard substrate and mud
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nside the Caisson




Freeze coring

Freeze coring within a caisson
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Entwicklung des Verkehrsmarktes im binnenldndischen Gilterfernverkehr in Deutschlang
Share of the main transports modes in the total volume of long - distance services in Garmany
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Relative abundance of push tow units along the Rhine River

50

ﬁg =

45_ SLem o0 . S0 S ol — Referat U4 Tierdkologie
Relative abundance of push
tow units along the Rhine River
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River Rhine 1995-2000:
ship traffic and benthos settlement

— Linear
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Changes in the hydrological regime (dredging):

Over the past we were mainly concerned about influence of changes in the
hydrological regime (e.g. by dredging or construction) on the animal
ecology

Recently we have started also to investigate the direct influence of the
ship traffic on the ecology of aquatic animals.
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Scheme of a typical regulated
river

with its main habitats (a-f).

Main difference between
habitats is mainly the grain
size distribution and the
current velocity.
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Groynes and jetties in the River Elbe bigi=:

Since 1880
groynes were

used to establish
the River Elbe

Today we have
approx. 6900
groynes in the
River Elbe
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Groyne fields as habitats

Groyne head Flow direction S e .
Groyne saddle exposed to current = |
Groyne saddle not exposed to flow
Aggradation zone

Sedimentation zone

er o Gn s N

Navigation channel

I stone, high flow velocity

B stone, medium flow velocity
1 mud, low flow velocity
[ sand, low flow velocity

grab sampling, w4
Electro fishing,

Net

Traps
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Macrozoobenthos along groynes

Corophium curvispinum Dikerogammarus villosus
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Fish fauna of
groyne fields

Ukelei - bleak
FluBbarsch - perch

adult:
Griinding
W.Griindling
Quappe

Aal

juvenil:
Barbe

W.Griindling
FluBbarsch
Kaulbarsch
juvenil:
Quappe

v -

adult:
Ukelei
Grindling
W.Griindling
FluBbarsch
Kaulbarsch

juvenil:
im Schwarm
Brassen,
Ukelei,
Zander,
FluBbarsch,
Aland,
Plétze,
Dabel,

Grindling sp.

aclult: Brassen Giister, Plétze Dobel, Aland
juvenil:

einzeln - Hecht

im Schwarm - Brassen, Giister, Ukelei Zander,
FluBbarsch, Aland, Plétze, Ddbel

Grindling - gudgeon

Kaulbarsch - ruff

Hecht - pike

Quappe - burbot

Barbe - barbel

jreen pike
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Noise and vibration caused by ship traffic
and construction sites along shipping
channels and water ways




Noise: Case study 1
Demolition and
construction of a lock
and bat activity

i Noise,
Ground-
Vibration?

Dlsturbance of
bat habitats?
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Daily bat activities in relation to temperature, vibration velocity,
and infrared measurements
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Noise: Case study 2 bfg s
Ship traffic and its influence on fish ST

Noise from ships (left) and bucket dredges (right) extend over the entire
frequency spectrum ranging from 0.1 Hz to at least 10000 Hz. The noise

level extended up to 115 dB (rel. to 1 pPa).
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Noise: Case study 2 dle=
Can fish hear or feel this noise?

In cooperation with the University of Bonn
(Prof. Bleckmann) measurements of hearing
thresholds in native fish species have been
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Can fish hear or feel this noise? i
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Bundesanstalt fir Gewasserkunde Koblenz - Berlin ﬁ%""}
Fischfauna in Bundeswasserstrassen
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Indirect (sustainable) ecological
consequences of ship traffic




Sustainable effects
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of ship traffic on macrozoobenthos densities

River Rhine: cross section
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Faunistisches Besiedlungsgebiet

Querprofil bei Rhein — km 479,5 Querprofil bei Rhein — km 313,0
April 1987 August 1988

Artenzahl Legende : Ind./m2} Artenzahl Legende :
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Ship traffic: case study bfg“&m/

The influence of ship traffic on
macrozoobenthos a valuation using
biological features (traits)
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. o .— L with (left) and without
Dugesia lugubris i ‘
Kenomus tenellua 1 ]
Cexacles =p. : 1 I
Agraylea sp. { [
Bithynia l'.entucl:u}:nta i .
L : '
byias Bt | .. | Left: Constancy's of species in
taliplus sp, . : : . .
ek | ~sections of the channel with ship
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Coraphivm curvispinum
" geratopogonidae . i ]
Lymnaea peregra [ i : 7 h t h 7 t ff =
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Oribates ] : }
Orcheskia cavimana
Dugesia bigrina

Fredericella sultana 1 - ff
orconeckes limosus i tra IC.
Sigyra sp, ]

Caenis horaria : ] .

Folycenkropus irroratus : i

Orthotrichia sp. : |

Plakycnemis pennipes ) 1.

Citeiiv s e . ' Right: Constancy's of species in a
Cyrnus Elavidug .
e E_J section of the channel ( old

e il = shipping lane) without ship traffic.
bt eaicrs é_J |

axyethira sp.

Anaahl der Untersuchungsbereiche: 67 | i | (RUTTEN, unpublished reSU|tS)
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Biological traits
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Trait classification of species extended according to Charvet et al. 1998

Live span of adults
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Clusteranalysis (Methode according to Ward)

These traits separate
Erpobdella octoculata :li SpeCieS Wh|Ch benefit

—— | from ship traffic from
species which are
handicapped by ship
traffic

Duge=sia lugubris

Chastoganmaru=s i=chnus

Ephemera vulgata

Flatycneni=s pennipes

Cyrnus flavidus

Echomu= tenellus

Cyrnus trimaculatus
Centroptilum luteolum }
Caeni= luctuo=a
Si=yra =p.

Orthotrichia =sp. }
Caenis horaria




Bundesanstalt fir

bfg s

What is the difference between species that
profit from ship traffic and species which are
handicapped by it?
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Correspondence analysis
(CANOCO 4.0, Ter Braak &
Smilauer, 1998)

of characteristic traits after
a discriminative analysis.

Number of
reproductive cycles
per individual = 2

A

Erpobdella octoculata

handicapped by ship

Dugesia lugubris

Chastogammarus ischnus

O

Number of
reproductive cycles
per individual = 2
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1. Over the long run species handicapped by
ship traffic will decrease in abundance

e These species are characterized by their small
body size (< 10mm), few reproductive cycles
per individual, and a high number of
offspring's per reproductive cycle.

2. Biological traits can be used as a powerful




