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Introduction

Natural river-floodplain ecosystems exhibit a hydrodynamic gradient from the main channel
to inundation-free areas. A wide variety of riverine habitats exists along this gradient, in
space and time, created by the dynamic interaction of water, sediment and biota, leading to
high biodiversity (Ward et al., 2002; de Nooij et al. 2006). The ecological status of the lower
Rhine and Meuse has declined severely, reaching an all-time low status during the ’80 of the
20™ century due to water pollution and habitat modifications which reduced the spatial
heterogeneity (Aarts et al., 2004), as well as the variation in hydrodynamic conditions along
the lateral gradient in the floodplain (e.g. the construction of dikes, dams, groynes and weirs,
conversion of floodplains to agricultural land).

Water quality has improved during the last two decades and this resulted in the first signals
of recovery for various fish species, including river lamprey (Lampetra fluviatilis), ide
(Leuciscus idus), common nase (Chondrostoma nasus) and barbell (Barbus barbus)
(Admiraal et al., 1993; Grift et al. 2003). Despite water quality improvements, there is little
space to restore suitable habitat within the main channel, due to constraints resulting from
safety and navigation. Habitats present within the main channel consist of wave exposed
sand, gravel and/or stone-blocks. Lack of suitable habitat could constrain further
rehabilitation of riverine fish populations. In contrast, outside the main channel, both rivers
provide good opportunities to restore riverine habitats within the floodplains (Bij de Vaate et
al. 2006; Verberk et al. 2009). Various habitat rehabilitation projects have been realized
within the Rhine and Meuse river floodplains during the last twenty years that resulted in new
shallow water habitat types such as secondary side channels and oxbow lakes.

Earlier studies found high densities of juvenile riverine fish within some of these habitats
(Grift et al., 2003), illustrating their potential as nursery habitat for juvenile fish. The last two
decades have seen a rapid increase in the number of rehabilitation projects. This enabled us
to evaluate and generalize the value of different types of artificial floodplain habitats (two
types of secondary side channels and two types of oxbow lakes, Fig. 1)) for juvenile fish in
comparison with habitats in the main channel (exposed sand, gravel and/or stone-blocks).

Methods
An extensive field survey in 2009 on 28 locations in the rivers Rhine and Meuse was
undertaken (Dorenbosch et al. 2011) to examine habitat utilization of these habitats by
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juvenile riverine fish (i.e., densities and species composition) and how habitat use depends
on spatial configuration, substrate type, hydromorphology and various other (a)biotic
variables. Fish sampling was conducted by seine-netting and electrofishing.
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Figure 1. Mean fish densities (species pooled in functional groups) based on seine-netting data in the five investigated habitat
types (n=28) in the lower Rhine and Meuse.

Results and conclusions

Fish densities were highest in oxbow lakes, and lowest in exposed habitats in the main
channel. Densities for native rheophilic fish were highest in secondary side channels (Fig. 1).
Ide profited most from the habitat restoration, while Dace and Chub profited less. The size of
secondary channels proved important: larger channels harbor higher densities and number
of species, possibly because larger channels incorporate a higher diversity of habitats
(higher internal heterogeneity). Recommendations for improvement are to ensure a minimum
base flow, create more internal heterogeneity within newly created floodplain habitats and
within a river reach aim to create different types of habitats.

Acknowledgements

This study was financed by Ontwikkeling en Beheer Natuurkwaliteit (OBN), Rijkswaterstaat
Waterdienst, Rijkswaterstaat Oost-Nederland, Rijkswaterstaat Limburg en the Invasive Alien
Species Team of the Food and Consumer Product Safety Authority.

29



In: Schielen, R. (Ed.). Book of Abstracts 14" NCR-days 2012,
Netherlands Center for River Studies, Arnhem. pp. 28-30.

References

Admiraal, W., G. van der Velde, H. Smit & W. G. Cazemier (1993) The rivers Rhine and Meuse in The Netherlands: present
state and signs of ecological recovery. Hydrobiologia 265: 97-128.

Aarts, B. G. W., F. W. B. Van den Brink & P. H. Nienhuis (2004) Habitat loss as the main cause of the slow recovery of fish
faunas of regulated large rivers in Europe: the transversal floodplain gradient. River Research and Applications 20: 3-23.

Bij de Vaate, A., R. Breukel & G. van der Velde (2006) Long-term developments in ecological rehabilitation of the main
distributaries in the Rhine delta: fish and macroinvertebrates. Hydrobiologia 565: 229-242.

Dorenbosch M, van Kessel N, Kranenbarg J, Spikmans F, Verberk WCEP & Leuven RSEW (2011) Nevengeulen in
uiterwaarden als kraamkamer voor riviervissen. Nederlands Centrum voor Natuuronderzoek: Stichting RAVON, Stichting
Bargerveen, Radboud Universiteit Nijmegen en Natuurbalans - Limes Divergens, Nijmegen. Rapport nr. 2011/OBN143-Rl,
Driebergen-Rijsenburg.

Grift, R. E., A. D. Buijse, W. L. T. Van Densen, M. A. M. Machiels, J. Kranenbarg, J. G. P. Klein Breteler & J. J. G. M. Backx
(2003) Suitable habitats for 0-group fish in rehabilitated floodplains along the lower River Rhine. River Research and
Applications 19: 353-374.

Nooij, RJW. de, W.C.E.P. Verberk, H.J.R. Lenders, R.S.EW. Leuven & P.H. Nienhuis, 2006. The Importance of
Hydrodynamics for Protected and Endangered Biodiversity of Lowland Rivers. Hydrobiologia 565: 153-162.

Verberk WCEP, Helmer W, Sykora KV, Leuven RSEW, Saris FJA, Wolfert HP & Hekhuis H (2009) Kansen voor verder herstel
van het rivierenlandschap. De Levende Natuur 110: 148-152.

Ward, J.V., K. Tockner & F. Schiemer, 1999. Biodiversity of floodplain river ecosystems: ecotones and connectivity. Regulated
Rivers: Research and Management 15: 125 139.

30



