Aalborg Universitet

Effects of reinstalling spawning gravel in Danish lowland streams
Kristensen, Esben Astrup; Pedersen, Morten Lauge; Dieperik, Christian; Kristensen,
Christian; Kronvang, Brian

Publication date:
2008
Document Version
Publisher's PDF, also known as Version of record
Link to publication from Aalborg University

Citation for published version (APA):
Kristensen, E. A., Pedersen, M. L., Dieperik, C., Kristensen, C., & Kronvang, B. (2008). Effects of reinstalling
spawning gravel in Danish lowland streams. Poster presented at ECRR International Conference on River
Restoration, Venice, Italy.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: July 03, 2022

Effects of reinstalling spawning gravel
in Danish

lowland streams
Esben Astrup Kristensen1 (ek@dmu.dk)
Morten Lauge Pedersen2
Christian Dieperik3
Christian Kristensen4
Brian Kronvang1

Introduction
During the 20th century spawning of brown trout (Salmo trutta L.) has
declined as a result of the straightening and culverting of 90% of the
Danish watercourses. Rigours maintenance practises including removal of
coarse material have also been an important factor in the decline in natural
brown trout reproduction in Danish streams. Re-establishing spawning
sites in streams has been a priority for the Danish stream authorities for
many years. However, spawning gravel has been re-introduced into the
streams by means of trial and error methods and no effect studies of the
spawning site restorations have been carried out.
This project aimed at evaluating 32 restoration projects all more than 5
years old. The 32 sites consisted of three general types of gravel bed restoration: 11 sites where gravel beds had been constructed in connection with
re-meandering the streams, 13 sites where gravel beds had been
constructed without any other restoration, and 8 sites where gravel beds
had been constructed after removal of regulation weirs. The primary objective of the study was to evaluate these restoration efforts, and to investigate how successful the restorations have been.

Results
The reinstalled gravel was still present in all sites
where gravel had been reinstalled in connection
with re-meandering and removal of regulation weirs
(Table 2). There were a higher proportion of sites
where some gravel had been displaced downstream
in sites where reinstalment was done without
further improvements (Table 2). Spawning gravel
was visible at most sites, only two sites where
gravel was placed in connection with re-meandering
were completely covered with sand (Table 2). Brown
trout spawning was found in 45%, 47% and 50% of
all sites in the three types of reinstalments (Table 2).
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The highest density of young-of-the-year brown
trout was found in sites where reinstalment of
gravel was done alone (Fig. 3). However, these sites
were generally much closer to the sea than sites in
the other two groups, providing easy access for
spawning sea-run brown trout with high fecundity.
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Methods
Spawning activity and substrate composition (four
classes: mud, gravel sand and boulders) were determined in March and May 1999. Visible downstream
displacement of spawning gravel from the original
position was noted and average gravel depth was
recorded on each site. In May all sites were electrofished to determine density of young-of-the-year
brown trout.
Table 1. Range of physical condition of the 32 reinstalment sites.
Type

Stream
order

Width
(m)

Distance
Age of
to sea (km) instalment

Gravel in connection
with re-meandering

1−3

1.5−6.2

1.4−143.9

5−14

Gravel only

1−3

1.3−7.7

2.1−40.2

6−14

Gravel in connection with
removal of regulation weirs

1−3

2.1−2.9

9.2−68.4

9−10

160

25
Young-of-the-year density
(no./100 m 2)

70

Magnitude of the gravel layer
(cm)

There were no significant difference in coverage by
boulders or gravel among the three types (ANOVA, P >

0.05), however a higher proportion of the streambed
was covered with sand in sites where gravel had been
placed in connection with re-meandering (ANOVA, P <
0.05). Sites where reinstalment of gravel was done
alone had significantly more mud on the streambed
(ANOVA, P < 0.05, Fig. 1). Overall, there was no significant difference in magnitude of the gravel layer
among the three types (Fig. 2).
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Table 2. Proportion of sites in the three groups where gravel was not
displaced downstream, where gravel visible at surface of streambed and
with spawning activity.
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Re-meandring Gravel only Regulation weir
and gravel

Re-meandring Gravel only
Removal of
and gravel
regulation weir

Re-meandring Gravel only
Removal of
and gravel
regulation weir

Figure 1. Mean (with SE) substrate
composition at the 32 sites.

Figure 2. Mean (with SE) magnitude of
the gravel layer for the three types.

Figure 3. Mean (with SE) densities of
young-of-the-year brown trout in sites
with reinstalled gravel of three types.

Gravel not displaced
downstream

Re-meandering
and gravel
(N = 11)

Gravel
only
(N = 13)

Removal of
regulation weir
(N = 8)

11 (100%)

7 (54%)

8 (100%)

Gravel visible at surface
of streambed

9 (82%)

13 (100%)

8 (100 %)

Sites with spawning
activity

5 (45 %)

7 (47%)

4 (50%)

Conclusion
The study does not provide clear evidence to which
of the three types of reinstalment is most successful. Downstream displacement of gravel was most
common in sites where gravel was reinstalled without further improvement, however these sites had
the highest density of young-of-the-year brown
trout, providing evidence that the remaining gravel
in these sites are still functional. The results documents that reinstalment of spawning gravel can be
an effective way of improving the natural reproduction of brown trout in Danish lowland streams.

