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Introduction 
Bullheads are small, bottom-dwelling freshwater cottid fishes. In Belgium, two 
indigenous species occur: Cottus perifretum in the Scheldt River drainage 
(including Demer and Dyle basin) and Cottus rhenanus in the Meuse River 
drainage (Volckaert et al., 2002). Formerly bullhead was common in Flanders 
(North Belgium). Due to water pollution, habitat degradation and fragmentation 
however, cottid populations and distributions declined dramatically. Consequently 
bullhead is listed as IUCN Vulnerable in the national Red List (Verreycken et al., 
2014). Until the discovery of a relict population in the Dorpbronbeek (2003), 
Cottus perifretum was thought to be extinct from the entire Demer River basin. 
The status of this population was extremely precarious because of the small 
population size, restricted habitat area, and many external stressors. In 2008, 
Research Institute for Nature and Forest (INBO) and Agency of Nature and Forest 
(ANB) initiated an ex situ culture and a reintroduction program to prevent the loss 
of this unique population. In 2015, after successful introductions in the Demer 
basin, we shifted the focus towards the Dyle basin where no bullhead populations 
were present in Flanders (only in Wallonia, south part of Belgium). Bullhead is 
listed as an Annex II species. The main targets for the bullhead in Flanders are: to 
contain the current range of the species and to increase the number of 

populations. Moreover, 
specific goals were set for 
the Special Area of 
Conservation of the Dyle 
(Natura, 2000 
BE2400011). In this 
regard, the IJse (a tributary 
brook of the Dyle River) 
and its headwaters (e.g. 
the Nellebeek) were given 
the highest priority to gain 
a self-sustaining 
population.  

 
Bullheads © Chris Van Liefferinge 
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Goals 
 In situ conservation of the bullhead population in the Dorpbronbeek. 
 Reintroduce cultured progeny from the relict population in the Demer basin 

to other suitable locations within the same river basin in order to preserve 
the gene pool ex situ. 

 Thrive for a favorable conservation status of the bullhead population (based 
on abundance and population structure). The reintroduced populations 
have to evolve toward healthy, self-sustaining ones. 

 Meet the goals set by the Habitat Directive: an increase of the number of 
populations in Flanders and to gain a self-sustaining population in the IJse 
and the Nellebeek. 

 

Success Indicators 
 Develop captive-breeding techniques to allow the reliable production of 

bullhead for reintroduction purposes. 
 Good survival, growth and natural reproduction of the released animals in 

brooks that, based on macro- and micro-habitat assessments, showed a 
high potential for success. 

 Establishment of a viable, self-sustaining population with a length-
frequency distribution indicating well balanced year classes and a high 
proportion of young of the year (YOY). A high contribution of juveniles to 
the population indicates successful recruitment, leading to a favorable local 
conservation status of the reintroduced populations.  

 Further expansion of the species’ range due to gradual colonization from 
the initial release sites. 

 

Project Summary 
The survival of the population in the Dorpbronbeek is at risk because of local 
habitat deterioration, its small population size, and restricted habitat size. 
Measures were taken to conserve the unique bullhead population in the 
Dorpbronbeek in situ. The population was locally protected by the restoration of 
its habitat e.g. reforestation of river banks, land use change, and both temporal 
and permanent measures to decrease erosion from adjacent agricultural sites. 
However, a local watercress farm still poses a high risk. The farm adds fertilizers 
at the instream and taps water from the headstream by blocking the upper part of 
the brook with a dam. This activity threatens the long-term survival of the entire 
bullhead population despite all previous conservation measures taken. Therefore 
INBO and ANB launched a restoration project by reintroducing cultured juveniles 
originating from the relict population to other suitable habitats in the same river 
basin. In 2015, after successful introductions in the Demer basin, we shifted the 
focus towards the Dyle basin. Because of different genetic strains between the 
Demer and the Dyle basin, we started another program using the same approach, 
but with different genetic lines. 

Feasibility: The feasibility study consisted of a genetic study, a captive-breeding 
program, a habitat suitability study and a qualitative electrofishing survey to make 
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sure that no remnant bullhead populations were present (which was not the 
case). A genetic study using microsatellites revealed that the Dorpbronbeek 
population is indeed a relic of the Demer River basin population, with a high 
similarity to other bullhead populations in the Scheldt River basin but also with 
five unique alleles. Previous genetic research showed that the genetic diversity of 
bullhead in Flanders is low and the different populations are extremely 
fragmented (Knapen et al., 2003). To prevent substantial loss of genetic variability 
of bullheads in Belgium, management should aim to protect and conserve as 
many of these populations as possible.  

A captive-breeding program was developed at the aquaculture facilities of INBO 
to spawn and rear bullhead in captivity in order to provide sufficient individuals for 
a possible reintroduction. The broodstock for the Demer basin was collected from 
the source population in the Dorpbronbeek. The program started in 2004 and has 
become increasingly successful over time. Because of different genetic lines 
between Demer and Dyle basin, we started a new program in 2015 in cooperation 
with the angler Service of the Walloon Authority of Nature and Forest (DNF), with 
bullheads originating from the Blanc Ry, a tributary headwater of the Dyle located 
in the Walloon part of Belgium. This population was also genetically screened and 
found suitable as broodstock. 

Habitat suitability of potential headstreams within the Demer and Dyle river basin 
was assessed on a macrohabitat and microhabitat scale prior to reintroduction. 
On a macrohabitat scale, water quality, habitat structure, food availability, and the 
present fish community were screened in nine and five brooks of the Demer and 
Dyle basins, respectively (see figure 1). Where the macrohabitat seemed suitable, 
the microhabitat suitability was assessed. Three variables were measured: water 
depth, water velocity near the substratum and substratum composition (including 
woody debris and the presence of roots in the river bank or stone-filled gabions 
as bank type reinforcement) (Van Liefferinge et al., 2019). The results were 
extrapolated to the entire brook to determine the indicative population size. The 
bullhead microhabitat suitability model was used to predict the viability of the 
population.  

In the Demer basin the Zevenbronnenbeek, Schoorbroekbeek, Waarbeek-
Deesbeek and the Sint-Annabeek were chosen as potential reintroduction sites. 
For the Dyle river basin the Nellebeek, IJse, Bruelbeek, Mollendaalbeek and 
Molenbeek showed high potential. The reintroduction strategy of the Dyle basin 
will focus on the headstream of the Mollendaalbeek and the Bruelbeek, two 
tributaries of the Molenbeek. We expect  that due to larval drift and downstream 
dispersion of juveniles and adults the entire sub-basin of the Molenbeek will get 
colonized. Similarly, in the Nellebeek, a fast population growth is also expected, 
and downstream colonization of the IJse will most likely occur. 
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Implementation: In 2008 and 
2009, respectively 1,220 and 345 
cultured young of the year bullhead 
were released into the headwater 
of the Zevenbronnenbeek. To 
enhance the habitat and to 
increase the breeding success at 
the release site even more, 68 
ceramic tiles were added to the 
stream as additional artificial 
spawning substrates and shelter 
(Knaepkens et al., 2004) before the 
first introduction in the 
Zevenbronnenbeek took place. In 
the Schoorbroekbeek, 1,285 YOY 
were released in 2010, 5,291 in 
2011 and 420 in 2012. In the 
Waarbeek-Deesbeek 641 YOY 
bullhead were released in 2011, 
385 in 2012, 724 in 2014 and 
another 519 in 2015. Worth 
mentioning is the fact that in the 
Waarbeek-Deesbeek in 2014 
habitat amelioration was performed 
downstream of the release sites. 
The introduction cycle in 2014 was 
therefore focusing on this section. 
In 2015, due to a miscommunication, a thorough sediment clearing was carried 
out, impacting the entire population. Therefore, after taking restoration measures 
(restoring sinuosity and re-entering woody debris, boulders and stones), we 
decided to prolong our introduction strategy for another year.  

In 2016, 50 adults were released in the Sint-Annabeek, and 354 YOY were 
released in the Dorpbronbeek in 2017 to reinforce the original population. 

In the Dyle basin, 1,006 YOY were released in the Bruelbeek in 2015, 602 in 
2016 and 208 in 2017. In the Nellebeek 849 YOY were released in 2015 and 600 
in 2016. In the Mollendaalbeek 600 YOY were released in 2016 and 1,177 YOY in 
2017. 

Post-release monitoring: The conservation status of bullheads is assessed 
based on habitat quality and demographic population parameters (Coeck et al., 
2008). All habitat quality indicators of the release locations are in favorable 
conditions. For the demographic population parameters ‘unfavorable’ conditions 
are defined as degraded populations (C) when fish abundance is <0.1 bullheads/
m² and population structure is showing only one age-class. Favorable conditions 
are defined as ‘sufficient’ (B) or ‘good’ (A) when bullhead abundance is between 
0.1 - 0.3 bullheads/m² or >0.3 bullheads/m² respectively, and the age-distribution 

Schoorbroekbeek © Van Liefferinge 



36 

histogram is showing the 
presence of different age-
classes (B), or is having 
a proportion of >50% 
YOY (A).    

Reproductive success in 
the first introduced 
population in the 
Zevenbronnenbeek was 
assessed during the first 
year by visual inspection 
of the presence of 
territorial males, gravid 
females or egg clutches 
underneath the ceramic 

tiles. Field observations showed that a high proportion of the cultured fish were 
sexually mature in the year after the release. Throughout the natural breeding 
season about 40% of the tiles were occupied by territorial bullhead, but also 
natural substrates were used as nesting places. Notwithstanding the fact that 
these artificial nesting places could easily be monitored, we decided not to add 
ceramic tiles at the other brooks because sufficient natural nesting places (e.g. 
wooden debris, rocks and boulders) were present at the release sites. 

Until 2019, we monitored the introduced populations every year by means of 
electrofishing, not only at the release sites but we also included downstream 
stretches and rivers. The reintroduction was a success at all release sites, except 
for the Sint-Annabeek. The populations show good survival, growth and breeding 
of the released animals, establishing a viable, self-sustaining population with a 
high proportion of YOY. Because of the rapid growth and fast maturation, new 
populations could be founded immediately one year after release and the 
populations can expand rapidly. Post-release monitoring showed that the 
reintroduced populations are in favorable condition and gradual colonization from 
the initial releasing sites is evident leading towards a gradual expansion of the 
species’ range. 

Moreover, favorable conditions of demographic parameters were encountered at 
the release sites (Table 1). For the Zevenbronnenbeek, Schoorbroekbeek, 
Bruelbeek, Mollendaalbeek and Nellebeek, favorable demographic parameters 
were reached even after the first introduction year. For the Waarbeek-Deesbeek 
favorable conditions were reached after two introductions. When taking into 
account the release sites and all downstream monitoring sites, covering the entire 
river systems, the Zevenbronnenbeek, Schoorbroekbeek, Bruelbeek and 
Nellebeek do show favorable conditions even after the initial introductions, while 
for the Mollendaalbeek and Waarbeek-Deesbeek it took two introduction rounds 
(Table 1). As expected, downstream colonization originating from the Bruelbeek 
and the Nellebeek has lead towards the colonization of the Molenbeek and IJse 
respectively. It is expected that within a few years favorable conditions will occur 

Monitoring Deesbeek © Jules Robijns 
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Figure 1.  Surveyed headstreams in the Demer and Dyle River Basin with their 
major tributaries in Flanders. Assessment of suitability for bullhead, based solely 

on macrohabitat characteristics (open circles) or also on microhabitat 
characteristics (full circles) 

in both streams, which is already the case for the initial selected brooks. 

In the Sint-Annabeek the reintroduction was unsuccessful despite of the initial 
habitat assessments due to severe droughts in the summers of 2017 and 2018 
leading to a very low base flow and eventually the watercourse dried up.  

 

Major difficulties faced 
 In situ protection measures proved to be difficult to implement in the 

Dorpbronbeek. Despite all the conservation measures taken, the population 
is still facing problems since the agricultural plant continues to tap large 
quantities of water from the brook. 

 Securing adequate funding for all the phases of the reintroduction program, 
including a long-term post-release monitoring. 

 Instream measures were taken in the Waarbeek-Deesbeek in favor of 
bullheads. These were executed in a partnership with the local authorities 
and communicated within the proper formal consultation structure, the 
committee on integrated water policy of the Demer basin, and was even 
incorporated in the river catchment management plans. However, a third 
party was also authorized for the local water management and performed a 
thorough sediment clearing in the entire brook one year after the initial 

BELGIUM 
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project, claiming not to be informed properly, with severe impact on the 
entire bullhead population and their habitat.  

 The impact of beaver activity and climate change on the reintroduction 
projects is hard to predict. We have already seen in two case studies that 
alteration in the stream characteristics and changes in base flow due to 
severe droughts and extreme water captation are detrimental to a bullhead 
population. These problems are most likely to increase because of global 
warming. 

 Bullhead populations in high productive streams do show rapid growth and 
have a fast turn-over. Consequently, populations can be seriously 
threatened by two consecutive unsuccessful breeding seasons resulting in 
a local extinction. 

 

Major lessons learned 
 Overall, the ecological quality of several headstreams in Flanders remains 

insufficient. 
 With respect to captive-breeding strategies for bullheads, two elements are 

crucial: the interior layout of the microcosm and larval nutrition. Infection 
and mortality rate of breeding fish is significantly lower in more natural 
microcosms having dark substrata (with sufficient coverts) compared to 
bare pale or light-bottomed fish tanks (with sufficient coverts). Secondly, 
larvae need to be fed with decapsulated artemia, when fed with artemia 

Table 1. Local conservation status of bullhead in the Demer River Basin (1) and 
Dyle River Basin (2). Monitoring results of the entire brook, downstream from the 
release sites, for population structure (PS) and abundance (AB), with favorable 

conditions shown as A (good) and B (sufficient), unfavorable conditions shown as 
C (degraded population) and 0 when no bullheads were found. Local conservation 

status of the species at the release sites is shown as superscript. Light blue 
shadings are showing the years of bullhead reintroduction 

  2008 2009 2010 2011 2012 2013 

    PS AB PS AB PS AB PS AB PS AB 
Zevenbronnenbeek1     Bb Ba Ba Aa Ba Aa Aa Aa Ba Aa 
Schoorbroekbeek1             Bb Ba Ba Aa Ba Aa 
Waarbeek‐Deesbeek1                 Bb Cc Cc Cc 

  

  2014 2015 2016 2017 2018 2019 

PS AB PS AB PS AB PS AB PS AB PS AB 
Zevenbronnenbeek1 Ba Aa Bb Ba Ba Aa Ba Aa Bb Aa     
Schoorbroekbeek1 Bb Aa Ba Aa Ba Aa Ba Aa Ba Aa     

Waarbeek‐Deesbeek1 Bb Aa Ba Aa Ba Aa Aa Aa Bb Aa     
Sint‐Annabeek1             Cc Cc 0 0 0 0 
Bruelbeek2         Aa Ab Ba Aa Ba Aa Bb Aa 
Mollendaalbeek2             Bb Cb Bb Ba Bb Ba 
Molenbeek2         0 0 0 0 C C B C 
Nellebeek2         Bb Aa Bb Aa Bb Aa Bb Aa 
IJse2         C C C C B C B C 
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nauplii as direct food (otherwise their digestive tract will be blocked and 
mortality rate is 100%).  

 Raising awareness and informing land owners and water managers creates 
the necessary support for a successful reintroduction. Incorporation of the 
reintroduction programs as part of the realization of integrated water 
management plans, within the formal consultation and communication 
structures and submitted and approved by the committee on integrated 
water policy (e.g. for the Demer and Dyle basin) was not always sufficient. 

 A governmental drought committee should be installed to prevent captation 
of surface water from vulnerable headstreams during periods of (severe) 
drought. In Flanders, in the province of Vlaams-Brabant, a governmental 
decree ensured that captation of surface water was directed towards 
(small) river systems in order to protect the ecological fragile headstreams 
from being dried up. 

 

Success of project 

Reason(s) for success: 

 Successful and reliable captive-breeding. 
 When the habitat suitability model for bullheads predicts suitable habitat, 

the success rate of the re-introduction is high. Except for the Sint-
Annabeek, the introduced fish formed the basis for the development of a 
new and sustainable local population in a status assessed as favorable. 
Moreover, downstream colonization is observed for all the released 
populations and most reintroduced populations have colonized the entire 
brook. Often bullheads are even colonizing the adjacent downstream river 
systems. 

 The captured fish show good growth and are visually in good condition. 
 Natural recruitment was successful. 
 A broad setup of collaboration and partnership with the implementation of 

an integrated water management project is crucial for a successful water-
related conservation program. In our case study of the bullhead, a 
partnership was set up between local (municipalities) and governmental 
authorities (Agency of Nature and Forest and DNF - Service de la Pêche), 
local water managers (Province of Vlaams-Brabant and Province of 
Limburg and the Watering De Kleine Gete), VMM integrated water 
management of the Demer basin and the basin of Dyle-Zenne), research 
Institutes (INBO) and the local nature associations. 
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