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Introduction

Hydropower

In 1992, at the United Nations Conference on Environment and Development (UNCED) in
Rio de Janeiro, attention was paid to climate change worldwide (Rio Declaration 1992). In
1997, the Kyoto protocol was signed by more than 191 countries for the purpose of limiting
greenhouse gas emissions (Kyoto Protocol 1997). CO- release due to the use and consumption
of fossil fuels are clearly connected to climate change (Solomon et al. 2008). The destruction
of the ozone layer and the exhaustion of fossil fuels stored over millions of years are urging
us to focus on alternative, renewable energy sources. Renewable resources such as light, wind
or water are used to gain “green” electricity (Johansson et al. 1993; Bratrich et al. 2004;
Bointer et al. 2013). Around 60 % of Austria’s landscape is covered by the Eastern Alps (Fink
et al. 2000) and thus has, due to the altitudinal gradients, suitable conditions to utilize
hydropower (Steidl 2012; Auer et al. 2005). For this reason, especially the generation of
hydroelectric power is emphasized in Austria. According to recent statements of E-control
Austria (www.e-control.at, 31.12.2015) there are over 2000 small and big hydropower plants

which cover more than 67 % of Austria’s energy demand (Habersack et al. 2012) (figure 1).
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Figure 1. Hydropower plants in Austria; green triangles: running power plants, orange: storage
power plants, red: pumped storage power plant; the size is according to maximum capacity
(Habersack et al. 2012).



In Austria, more than 800 km of flowing water sections are estimated to be affected by
hydropeaking (figure 2, Schmutz et al. 2013). The operation of hydropower plants (especially
pumped storage power plants) and the related construction of dams are associated with a
variety of environmental changes, such as the disruption of the longitudinal continuum of a
river (Schilt 2006). Irregularly increased runoff (hydropeaking), for example, leads to “tidal
zones” that are flooded at high discharge and are dry at low discharge (Brooker 1981). During
periods of hydropeaking especially ecological relevant parameters like flow velocity and
shear stress are changing rapidly. Other associated effects are changes in temperature, oxygen
concentration or grain size compilation (Bruder et al. 2012). These changes caused by
hydropeaking have observable impacts on the aquatic biota. Stranding is one of the major
problems in the tidal zones of affected river sections. Escpecially animals from the shore zone
are struggling with oxygen deficiency and dehydration when they are caught in small pools at
low outflow (Baumann & Klaus 2003). Céréghino and Lavandier (1998 a,b) have shown that
species composition of benthic invertebrates altered below power plant outlets and stranding
of macroinvertebrates is a problem that can lead to a reduction in river productivity (Cushman
1985). Affected river sections show higher drift rates of benthic invertebrates (Matthaei et al.
1997; Trockner & Waringer 1997; Armanini et al. 2014) and as a result the benthic biomass
decreases (Parasiewicz et al. 1998). The increase of shear stress is a main driver for drift of
benthic invertebrates (Gibbins et al. 2007; Gibbins et al. 2010), caused, for example, by the
onset of bedload transport (Bagnold 1977). A decrease of benthic invertebrates can have a
great impact on the entire ecosystem. As an example they fulfill many important tasks due to
their variety of different feeding types. Controlling algal growth (grazers), decomposition of
allochthonous plant material or dead animal matter and filtering straining suspended matter
and food particles are only some important tasks at the beginning of the food chain that they
perform. Furthermore benthic invertebrates are at least important as a food source for fish
(Covich et al. 1999; Wallace & Webster 1996; Wallace et al. 1977). .
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Figure 2. Risk of hydropeaking affected river regions in Austria. Big triangles: mainstreams, small
triangles: tributaries; green: no risk, yellow: risk availability, red: high risk; blue line: hydropeaking
sections (Schmutz et al. 2013).

Drift of benthic invertebrates

Dislocation (drift) plays an important role in the life history of benthic invertebrates, either
controlled or arbitrarily. Waters (1965) defined three different types of drift for
macroinvertebrates. The (1.) behavioral drift is a response to changing conditions such as
changing light conditions or depleted resources and belongs to the natural behavior of an
animal (daily drift). Behavioral drift can act as a low-cost way to move away from
unfavorable areas like escaping from predators (Winkelmann et al. 2006). The (2.) constant
drift happens occasionally to individuals of all taxa, which accidentally are detached from the
sediments due to various reasons. This is rather random and does not happen to a great extent.
The (3.) catastrophic drift is caused by floods or other physical disturbances (Anderson &
Lehmkuhl 1968; Gibbins et al. 2007). Under natural conditions catastrophic drifts only occur
a view times a year (floods). Investigations in hydropeaking affected river sections at power
plant outflows showed that hydropeaking can cause catastrophic drifts up to several times a
day (Baumann & Klaus 2003).

Benthic invertebrates have evolved many different behavioral and physical adaptations to the
hydraulic conditions in running waters. Case bearing caddisflies, for example, use different
materials as ballast gravel, whereas other taxa like Simulium sp. have developed permanent
fixation tools (e.g. hooks) to minimize the risk of occasional drift (Dodds & Hisaw 1925;

Statzner 2008). As an adaptation to life in running waters various life strategies have evolved
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that can be seen in different habitat preferences. Some taxa have adapted to be free swimming
near the surface like species of the family Baetidae (Bohle 1995, Hieber et al. 2003), whereas
other taxa like Hydropsyche sp. are interstitial dwellers (Capaltica & Kopecki 2013). Another
example for adaptations to life in running waters are the dorsoventrally flattened body shapes
of mayflies, which allows them to inhabit the substrate in habitats characterized by very rapid
flow (Wetzel & Likens 1995). In addition to these adaptations, however, the size of the larvae
plays an important role for the susceptibility of drift. Statzner (1988) showed that bigger
individuals of Ancylus fluviatilis, Potamopyrgus sp. and Gammarus fossarum are more
resistant to higher flow currents and explained this phenomenon due to the higher Reynolds-
number (Re). Re is a dimensionless value that describes the ratio of inertial forces to the
viscous forces (Purcell 1974). The Reynolds-number of a single species is dependent of its
body length and so increases with increasing body length (Bohle 1995). According to this,
Sagnes et al. (2008) observed that some larvae of Ephemeroptera shifted from medium to
high current velocities as body size increased. Another example given is Allogamus auricollis,
which was even found in areas with flow rates up to 30 cm s, although this caddisfly is most
abundant in areas with low current speed (0-5 cm s™) (Waringer 1989b). Bacher & Waringer
(1996) claimed that first instar larvae are more likely to dislocate than larvae of higher instars.
That is why Allogamus auricollis is expected to show higher abundances and drift rates in
autumn than in spring. Other studies also have shown that drift of macroinvertebrates is size
dependent (Hieber et al. 2003; Hieber et al. 2005) and therefore it is assumed that drift is also
density dependent as densities decrease with increasing larval stage (Hildebrand 1974). This

already implies a certain seasonality of drift due to different larval stages in different seasons.

Seasonality in aquatic communities

Seasonality can be defined as the repetition of a certain data time series that recurs every year.
The angle of incidence of sunlight changes through the year due to the changes of inclination
in the Earth’s axis. This also influences the length of daylight (photoperiod) as well as the
temperature. These effects become clearer with increasing latitudes and so seasonal
differences become more distinct in northern and southern hemisphere. At the latitudes in
which Austria is located these recurring time series can be divided in four major seasons
(spring, summer, autumn, winter). Water temperature and the temperature regime are mainly
influenced by irradiation conditions, climate and hydrology and thus exposed to seasonal
fluctuations (Ward 1985). Aquatic communities are strongly affected by effects of radiation,

as for example the drift of benthic animals is highly dependent on light (Jungwirth et al.
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2003). Elliott (1965) also found a high correlation of light intensity and drift of benthic
invertebrates. He detected that the drift rates increased within the first three hours after sunset.
The main reason for this phenomenon is the reduction of predation risk in the darkness (Culp
etal. 1991).

Light and temperature fluctuations throughout the year have a major impact on the primary
production in water bodies and thus food availability varies throughout the year. Seasonal
changes in physicochemical habitat variables, for example, favor the growth of macrophytes
that serves as food source and offers a wide range of ecological niches for the faunal
community (Wang et al. 2013; Arnitage et al. 2001). Oxygen saturation of water bodies is
also temperature dependent and thus important for the oxygen supply of aquatic fauna
(Jungwirth et al. 2003). Seasonality can also be seen in naturally occurring hydropeaking
events (floods) as the discharge regime in alpine regions may be dominated by snowmelt
during summer (Beurton & Thieken 2009) and thus influences the drift of benthic

invertebrates.

Another important parameter to consider in the context of this thesis is the change of the
benthic community structure throughout the year (Principe & Corogliano 2006; Giller &
Twomey 1993; Boulton et al. 1992; Chainho et al. 2006). Quantity and quality of food
sources are expected to influence seasonal population dynamics (Fireder 2007). Thomson and
Townsend (1999) detected seasonal differences in food-web structures of benthic
communities. They identified larger amounts of collector-gatherer organisms in spring and

justified this due to a greater availability of detritus pools in this season.

All these parameters described above influence the life cycles of benthic invertebrates. After
hatching, the young larvae pass a different number of larval stages (figure 3). Depending on
the species, the larvae populate different habitats. Some larvae are located in the interstitial
(e.g. Leuctra sp., Jungwirth et al. 2003), some are located on stones (e.g. Ecdyonurus sp.,
Statzner & Holm 1982) and some larvae are free swimming in the water column (e.g.
Rhithrogena sp., Céréghino et al. 2004). After the final pupation, the imago hedges. The adult
form only serves reproduction and is very short living and dies after the oviposition (Clifford
1982). Most alpine species of Ephemeroptera, Plecoptera and Trichoptera have an univoltine
life cycle, but the duration of larval stages can vary between a few months up to three years
for single species (Jungwirth et al. 2003). Previous research on the life cycles of some
mayflies, for example, showed that there is a wide range of voltinism strategies within the

family of Baetidae and even for the same species in different regions. Weichselbaumer (1984)
12



detected an univoltine life cycle of Baetis alpinus in an alpine stream in Austria, whereas a
bivoltine life cycle was detected in Poland for the same species (Kukula 1997). Anyhow,

flexibility in life-history is low on species level.

Seasonality in species composition is accompanied by seasonal dominance of different taxa
(Boyero et al. 2005; Robinson et al. 2004). A study conducted in the Suisse Alps showed that

Chironomidae became

dominant  during  summer // ’
(August). By contrast, the g f:%@ ;

relative abundance decreased in \ é
autumn. The reason for this is :
the absence of taxa with /
univoltine life cycles (one
generation per year) that have

their  flight period during

summer and oviposition in

autumn (Robinson et al. 2004,

Figure 3. Schematic drawing of an Ephemeroptera life cycle
Winterbourn & Crowe 2001). (ettlin-illustration.ch).

Flight periods of most benthic invertebrates range from early spring to late autumn, although
there are differences between species. Ulfstrand (1968) investigated life cycles of various
species of Ephemeroptera, Plecoptera, Trichoptera and Simuliidae in Lapland Streams. He
detected that the flight periods of these species were temperature dependent and occurred
from May until early November. Svensson (1972) investigated the flight periods of different
Trichoptera species at a South Swedish stream. He detected that most of the adult Trichoptera
occurred from June to November, but that the flight periods differed among species. This was
also shown by Wichard and Wagner (2015) and Pitch (1993).

As well as the species composition, species abundance changes seasonally throughout the
year. Although different studies show contradicting results, highest abundance of aquatic
stages seem to occur in autumn and least in summer (Giller & Twomey 1993; Burgherr &
Ward 2001). As an example Allogamus auricollis, a case-bearing caddisfly with a one-year
life cycle, passes through five larval instars and a pupal stage during the development from
egg to imago (Waringer 1989a). Waringer (1986) found out that pupation occurs from June to
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August and first and second instar larvae are most abundant in October. Overwintering mainly

occurs in the third or fourth instar.

Aim and Hypotheses

This study deals with the drift of benthic invertebrates caused by suddenly increased flow
(hydropeaking). It was investigated, how seasonal differences can be detected in the
catastrophic drift of macroinvertebrates depending on size and life stage. Especially for
species with univoltine life cycles with hatching in summer and subsequent oviposition (such
as Allogamus auricollis) an increase of body size is expected from autumn to spring. This
should result in higher drift rates in autumn and an increase of drifted biomass from autumn to
spring. Species with bivoltine or multivoltine life cycles are expected to be more dominant in
spring when other species decrease in abundance. It is assumed that early larval stages are
more likely to drift than later ones, because of a smaller Reynolds number. Furthermore free
swimming taxa and species that naturally occur in habitats with low water current are

expected to be more susceptible to drift than interstitial taxa.

1. There is a significant effect of hydropeaking (H1).

It is assumed that in the control samples only active and arbitrary drift occurs to
macroinvertebrates, whereas the catastrophic drift is activated due to hydropeaking in
the treatment samples. Consequently it is expected that the drift rates are significantly
higher in the treatment samples than in the control samples. Furthermore, it is assumed

that drift rates are highest during the first phases of the hydropeak.

2. Early larval instars and smaller species are more susceptible to drift than later instars

and large taxa (H2).

Due to various studies described above it is expected that smaller individuals are more
affected by hydropeaking, because of their smaller Reynolds number. This is thought
to result in lower drift resistance and higher drift rates of smaller individuals in

general.
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3. Drift rates are higher in autumn than in spring (H3).

It is expected that most of the occurring species have their flight periods from spring
to summer with subsequent oviposition. This is why higher numbers of smaller
individuals are expected in autumn than in spring. According to H2 drift rates should

be higher in autumn.
4. Interstitial taxa are more resistant to drift than flow exposed taxa (H4).
It is expected that interstitial taxa can seek shelter in the sediment. On the other hand,

surface and free swimming taxa are flow exposed and thus are expected to be more

affected by hydropeaking.
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Material and methods

Study site and experimental design

The experiments took place at the “Hydromorphology and Temperature Experimental
Channels” (HYTEC) in Lunz am See, Lower Austria (Schmutz et al. 2013). The donor
populations where sampled from the brook “Unterer Seebach”, around 600 m downstream the
outflow of Lake Lunz. The study site is located 608 meters above sea level and belongs to the
Northern Limestone Alps (Fink et al. 2000).

Two mixing basins are fed by lake water from Lake Lunz where water is taken from the
surface and from 10 m in depth by two pipelines. The water is then discharged from the
mixing basins into three testing flumes (2 m x 0.5 m x 0.5 m), which are connected to each
basin. The discharge can be adjusted by computer software, and thus regulate the amount of
water in flumes. See figure 5. The testing flumes are filled up to 15 cm height with sediments
(microlithal and akal). Exchangeable drift nets (100 um mesh size) were connected to each

flume outflow (figures 4 & 5).

Figure 4. Schematic 3D-drawing of one experimental channel. Three experimental flumes are
connected to the mixing basin, each with a changeable drift net at the outflow. Flow direction is
shown with arrows.

16
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Figure 5. Schematic drawing of one experimental channel. (1) mixing basins; (2), (3) & (4) testing
flumes; (5) changeable drift nets; arrows show flow direction.

In autumn and in spring, each experimental treatment and control was repeated twice,
resulting in four different experimental runs (V21, V23, V33, V36). V21 and V23 were
performed in autumn 2014, on 30" and 31% October respectively. The other experiments (V33
and V36) took place in early spring on the 8" and 9" of March 2015. Abiotic parameters such
as temperature, water depth, flow velocity and shear stress were measured. The air and water
temperatures were measured with data loggers. Water depth was measured at three different
transects in the flumes (left — middle — right). The flow velocity was measured with a micro
propeller (Hontzsch FT25GFE-MN20/100/P6) at the water surface, at 40 % of the water depth
and on the bottom. Mean flow velocity was calculated by the two-point method formular by
Bretschneider et al. (1993, Formula 1). Shear stress was measured with FST-

(FlieRwasserstammtisch) hemispheres (Table 1, Statzner & Mdller, 1989).

Equation 1: Vmean ... mean flow velocity

Vao%... flow velocity at 40 % water depth
_ * *
Vmean = 0.31 * Vaoy + 0.634 * Vsurface Vsurface ... surface flow velocity

17



Table 1. FST-hemisphere numbers and corresponding minimum near-bed shear stress for
sedimentary channels (Bockelmann-Evans et al. 2008, Statzner & Miiller, 1989)

Hemis- Density  Shear stress  Hemis- Density Shear stress
phere no. (kg/m3)  (N/m?) phere no. (kg/m?3) (N/m?)
1 1015 0.0828 13 2637 1.59

2 1031 0.0945 14 2988 2.27

3 1061 0.1180 15 3362 3.17

4 1092 0.1410 16 3795 4.48

5 1129 0.1660 17 4284 6.34

6 1198 0.2180 18 4833 8.95

7 1274 0.272 19 5459 12.70
8 1439 0.393 20 6167 17.90
9 1625 0.529 21 6958 25.30
10 1834 0.682 22 7854 35.70
11 2070 0.826 23 8867 50.40
12 2337 1.09 24 10009 71.20

Sampling of donor populations

Before running an experiment benthic invertebrates were sampled at the river “Unterer
Seebach”, next to the experimental facility. Four samples (corresponding to an area of 0.25
m?2), two near the shoreline and two samples slightly further towards the river center, were
taken with a hand net (mesh size 100 pm) to cover taxa with different current preferences
(this was repeated six times per experiment). Additionally, Allogamus auricollis was sampled
from the Bodingbach nearby and was added to the samples. Before the start of the experiment

the collected material were introduced to the flumes.

One group of three flumes was used as treatment whereas the other three served as control
group synchronically. During an experimental run an artificial discharge peak (computer
regulated) was induced in the treatment flumes, whereas the control flumes were discharged

with a constant flow. The experiment can be separated into six phases as displayed in figure 6.

The Adaptation time (AT) lasts from the introduction of the organisms until the start of the
upramping phase. After a duration of 30 minutes the flume nets are switched and emptied the
first time. During the upramping phase (UR) the discharge increases from 2 1 s to 20 I stin
the treatment flumes. After this period (337 seconds) the flume nets were rinsed again

18



followed by two phases with constant high discharge. The peak phase lasted for 20 minutes.
During this stage the nets were emptied after 10 minutes (Peak 1, P1) and 20 minutes (Peak 2,
P2). Finally the discharge decreased until the baseflow was reached again. Corresponding to
the UR-phase, the downramping phase (DR) took 337 seconds. All remaining individuals
were washed out from the sediment and classified as non-drifting (rest). Benthic invertebrates

sampled in the different phases were fixed in 96 % formol.

A
= UR I;g P2
o
@
>
=
&
e -3 P
start AT DR rest
=
time

Figure 6. Timeline (x-axis) of the experiment with changes in flow velocity (y-axis). Start point and
different sampling phases are marked with an X. AT (adaptation time), UR (upramping), P1 (peak 1),
P2 (peak 2), DR (downramping) and rest (end of experiment).

Determination/ldentification of species

Each sample was sieved in the laboratory (minimum mesh size: 500 um) and determined to
the lowest possible taxonomic level with determination literature (see annex I). Due to the
presence of young larval instars some individuals could be determined only to family or order
level. Individuals of Ephemeroptera, Plecoptera and Trichoptera were sorted into three size
categories (C: 0-2 mm, B: 2-5 mm and A: larger than 5 mm). Chironomidae and Simuliidae
were only classified into larger or smaller than 2 mm. In addition, all individuals belonging to
the same order were dried on paper towels and weighed to get an estimate on the drifted
biomass. Case-bearing caddisflies were removed from their cases for these measurements.

Terrestrial taxa, adult forms (except aquatic beetles) and zooplankton were not considered.
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Statistical analysis

Before the dataset was used for further processing, the data was extrapolated to one square
meter (multiplied with 4), because the benthos sampling only covered an area of 0.25 m?. The
drift rates for each phase were calculated by dividing the number of individuals of one phase
by the total number of remaining individuals (equation 2, example for P1). The total drift rate
was calculated by dividing the sum of all drifted organisms (phases: UR, P1, P2 and DR) by
the total number (drifted organisms and remaining individuals) (equation 3). In addition, same

calculations were done for the relative biomass drift rate.

Equation 2 I ... Individuals
UR ... upramping
I(P1) P1.. peak1
I(P1) + I(P2) + I(DR) + I(rest) P2 ... peak 2

DR ...downramping

Equation 3
I(UR) + I(P1) + 1(P2) + I(DR)
I(UR) + I(P1) + I(P2) + I(DR) + I(rest)

Statistical analysis was done with the software R-studio. To test for significances we applied
the Mann-Whitney-U-test and the Kruskal-Wallis-H-test, both with a significance level of
0.05. A non-metric multidimensional scaling plot (nMDS) was calculated with Bray-Curtis
dissimilarities. Figures and graphs were generated with R-studio, Microsoft Excel or Adobe
Photoshop and Adobe Illustrator.

For the statistical analysis Bivalvia, Crustacea, Hydrachnidia, Hirudinea and Oligochaeta
were removed from the dataset, because they did not occur in at least three phases and only

were present in very low numbers.
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Results

Abiotic measurements

The mean air temperature in autumn was ~9 °C, whereas the average water temperature was
~8.5 °C (table 2). In spring, the air temperature varied from 1 to 4 degrees, but water
temperature was very constant at 3.4 °C. The mean surface flow velocity in the flumes was
0.04 m st at baseflow (control, 2 L s*) and 0.39 m s at peakflow (treatment, 20 L s%). The
flow velocity at 40 % did not differ from the surface velocity in the control channels and was
0.3 m s in the treatment channels. Near-surface flow velocity was approximately zero at
baseflow, but at peakflow it increased up to 0.13 m s™. The water depth increased from 5.5 8
cm during baseflow up to 11-14 cm at peakflow level. With Statzners hemispheres a shear
stress between 0.0828 and 0.0945 N m? was measured during the baseflow. During the

peakflow the near-bed shear stress increased to 0.826 N m™2,

Table 2. Abiotic measurments for temperature, flow velocity, water depth and shear stress due to

different conditions (season and discharge).

season discharge

autumn spring control treatment
air temperature [°C] 9 1-4
water temperature [°C] 8.5 3.4
flow velocity surface [m s?] 0.04 0.47
flow velocity 40 % [m s?] 0.04 0.30
bottom flow velocity [m s?] 0.01 0.13
water depth [cm] 55-8 11-14
shear stress [N cm?] 0.0828-0.0945 0.826
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Hydropeaking-induced drift of benthic invertebrates

Control versus Treatment

20
|

A significant difference in the drift rates of

control and treatment samples could be detected

15
|

(p= 0.0006 ; figure 7). In the treatment samples

the drift rates were significantly higher (median =] J -

= 15.3 %) than in the control samples (5.8 %). _ |

drift rate [%]

I
treatment control

Figure 7. Boxplots of total drift rates [%] of
treatment and control samples, both seasons
are included (N=12).

Ephemeroptera

Ephemeroptera showed no significant difference in drift rates between control and treatment
samples (figure 8). The drift rates were nearly equal, although little higher drift rates were
detected in the treatment samples (median = 9.2 %) than in the control samples (7.5 %).
Baetis sp. was the most dominant species of mayflies. The drift rates also did not differ
significantly in treatment and control samples with higher drift rates during the experiment
(12.4 %) than in the control channels (8.7 %, figure 9).
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Figure 8. Boxplots of total drift rates [%] of Figul_'e 9. Boxplots of total drift rates [%] of
Ephemeroptera of treatment and control Baetis sp. of treatment and control samples,
samples, both seasons are included (N=12). both seasons are included (N=12).
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Diptera

Diptera larvae showed a clear drift response to

the hydropeaking event (figure 10). The 3 Ditera
treatment samples differ significantly (p = — §

0.004) from the control samples. The drift rates g g — -
are more than double as high during the = o |

experiment (median = 23.7 %) than in the : -

control samples (9.6 %). T

Chironomidae, the most dominant family of lreatmm

Diptera, also showed a significant difference

Figure 10. Boxplots of total drift rates [%)] of
Diptera of treatment and control samples, both
seasons are included (N=12).

between treatment and control (p = 0.0004,
figure 11). Simulium sp., on the other hand, did
not show a significant difference (figure 12). Around 50 % (median value) of all Simulium sp.
larvae drifted during the experiment, whereas the drift rates were lower in the control samples
(46 %).
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Figure 11. Boxplots of total drift rates [%] of Figure 12. Boxplots of total drift rates [%] of
Chironomidae of treatment and control Simulium sp. of treatment and control samples,
samples, both seasons are included (N=12). both seasons are included (N=12).
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Trichoptera

Trichoptera showed a significant difference in
drift rates between control and treatment
samples (p = 0.00004, figure 13). Within
different genera of caddisflies, differences could
be detected. Nethertheless, all following genera
showed significant differences of treatment to
control samples. Allogamus sp. has a median
value drift rate of 9.3 % during the
hydropeaking event and 1 % during the control

(figure 14). The median value of drift rates of

drift rate [%)]

15 20 25 30

10

Trichoptera

T

—

I —_—r—

treatment control

Figure 13. Boxplots of total drift rates [%] of

Hydroptila sp., Micrasema sp. and Hydropsyche Trichoptera of treatment and control samples,

sp. in the control samples is O (figures 15 -17).

both seasons are included (N=12).

Hydroptila sp. was most susceptible to drift and showed drift rates around 20 % in the

treatment samples. Around 13 % of Micrasema sp. and around 5 % of Hydropsyche sp. larvae

drifted during the experiment.
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Figure 15. Boxplots of total drift rates [%] of Figure 14. Boxplots of total drift rates [%)] of
Allogamus sp. of treatment and control samples, Hydroptila sp. of treatment and control

both seasons are included (N=12).
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Figure 17. Boxplots of total drift rates [%] of Figure 16. Boxplots of total drift rates [%] of

Micrasema sp. of treatment and control Hydropsyche sp. of treatment and control
samples, both seasons are included (N=12). samples, both seasons are included (N=12).
Plecoptera

The control and treatment samples showed significant differences in the drift rates (p =
0.00002) for stoneflies (figure 18). During the experiment around 13 % of all Plecoptera
larvae drifted, whereas in the control group only around 2 % of the larvae were caught in the
drift nets. As an example, the drift rates for Amphinemura sp. are shown in figure 19. The
results for this species are very similar to the results for all Plecoptera and a significant
difference could also be detected between control and treatment samples (p = 0.0009).
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Figure 18. Boxplots of total drift rates [%] of Figure 19. Boxplots of total drift rates [%)] of
Plecoptera of treatment and control samples, Amphinemura sp. of treatment and control
both seasons are included (N=12). samples, both seasons are included (N=12).

25



Coleoptera

Beetles showed a strong
hydropeaking event (figure 20). The treatment
samples differ significantly to the control
samples (p = 0.00001). Around 12 % of all

beetles were caught in the drift nets during the

impact

of the

Q ; Coleoptera
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10
l

drift rate [%)]

experiment, whereas only around 2.5 % drifted o - ——

in the control groups.
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Figure 21. Boxplots of total drift rates [%] of
larvae and adult beetles of the family Elmidae
of treatment and control samples, both seasons

are included (N=6).

treatment

T
control

adult

treatment control

Figure 20. Boxplots of total drift rates [%] of
Coleoptera of treatment and control samples,
both seasons are included (N=12).

The drift rates of beetle larvae and adults of
Elmidae are shown in figure 21. Both, larvae (p =
0.00003), as well as adult beetles (p = 0.018) show
significant differences between treatment and

control samples.
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Taxon-specific drift during the experimental phases of the treatment

Both, in autumn and in spring there was no significant difference comparing single phases
from both seasons (UR, P1, P2, DR, figure 22). Treatment samples showed significant
differences between the phases. In autumn, significant differences between most phases were
detected, except for the upramping and peak 1 phase, which didn’t show a significant
difference (autumn: UR-P2: p = 0.004; UR-DR: p = 0.00000003; P1-P2: 0.0005; P1-DR: p =
0.000000006; P2-DR: p = 0.0007; spring: UR-P2: p = 0.000003; UR-DR: p = 0.000000009;
P1-P2: p = 0.00006; P1-DR: p = 0.00000004; P2-DR: p = 0.002). Drift rates in peak 1
(median: 6.3 %) were higher than in in the upramping phase (5.4 %) and decreased from peak
2 (21 %) to downramping (0.7 %). In spring, the phases in treatment also differed
significantly, except the upramping phase (4.6 %) and peak 1 (4.5 %). The mean drift rates
decreased from upramping to downramping (0.6 %) (P2: 1.8 %). The control samples did not
show any significant differences in the various phases. As well in autumn as in spring the drift
rates are close to zero. Some outliers can be detected in phases of both seasons.
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Figure 22. Drift rates of treatment (top) and control (bottom) samples in single phases separated to
season: autumn (right) and spring (left); UR - upramping; P1 - peak 1; P2 - peak 2; DR -
downramping (N = 6).
Ephemeroptera

Ephemeroptera showed a straight decrease in drift rates from UR to DR in autumn and in

spring with little higher drift rates in autumn (figure 23). The single phases do not differ

significantly between the seasons. During the upramping phase around 5 % of the mayflies
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drifted, whereas during P1 only 3.9 % and during P2 1.6 % drifted. In both seasons, less than
1 % drifted during the downramping phases. The percentage of drifted biomass is very similar
to the drift rate. Although the percentage of drifted biomass is higher in autumn no significant
difference can be detected between both seasons. The percentage of drifted biomass was
higher in autumn during upramping (median 5.6 %) and peak 1 (4.1 %). In spring 3.5 % of
biomass drifted during upramping and 2.6 % during peak 1 phase in the treatment samples.
Peak 2 and downramping did not show very high biomass drift (less than 1 %).
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Figure 23. Drift rates (top) and percentage of drifted biomass (bottom) in different phases (UR, P1,

83,:13)1?) of Ephemeroptera in autumn (left) and spring (right). Only treatment runs are displayed
Drift rates of treatment channels of Baetis rhodani are shown in figure 24. Although there is a
higher range in autumn, both seasons show very similar median values of the drift rates.
During the first two phases of the peak (UR and P1) the drift rates are around 3 to 4 % in both
seasons. In P2 the drift rates decrease below 1 % and in the downramping phase (DR) nearly
no drift could be detected.
Heptageniidae (Rhithrogena sp., Epeorus sp. and Ecdyonurus sp.) were not very susceptible
to drift in both seasons. In total 286 individuals of Rhithrogena sp. were detected, but only 7
drifted in total. 171 individuals of Epeorus sp. and 161 individuals of Ecdyonurus sp. were

caught in both seasons, but only 7 respectively 4 individuals drifted.
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Figure 24. Drift rates [%] of Baetis rhodani in specific phases during the treatment in autumn (left) and spring
(right) (N = 6).

Diptera

Diptera showed the highest drift rates of all orders (figure 25). Apart from drift rates in the
upramping phase of autumn (median 5.9 %), drift rates of the other phases were almost equal
in autumn and in spring. In autumn, the drift rates decreased from 11.1 % in P1 to 2.7 % in
DR. In spring the highest mean drift rates were detected during the upramping phase (10.3 %)
and 9.3 % drifted during the P1 phase. In the downramping phase 3.1 % of individuals drifted.
The percentage of drifted biomass showed strong seasonal variations (figure 25). In autumn
highest biomass drift was detected during peak 1 (median 8.4 %), followed by upramping (4.7
%), peak 2 (2.8 %) and downramping (0.9 %). By contrast, in spring highest biomass drift
was measured during the upramping phase (9.5 %). The percentage of drifted biomass
decreased with the duration of the experiment. In P1 still 6.4 % of Dipteran biomass drifted,

in P2 3.9 % and in the downramping phase biomass drift was 1.4 %.
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Figure 25. Drift rates (top) and percentage of drifted biomass (bottom) in different phases (UR, P1,
P2, DR) of Diptera in autumn (left) and spring (right). Only treatment runs are displayed (N=6).

Chironomidae made up a large amount of all species in both seasons. In October, 945
individuals were counted, whereas the number increased to 3607 individuals in total in
March. They showed drift rates from 15 — 40 % in total in both seasons. Chironomidae
showed no clear drift response in the different phases (figure 26). As well in autumn and in
spring highest drift rates were detected during P1 (11.5 % in autumn, 8.6 % in spring, median
values). In autumn, the drift rates during P2 (7.3 %) were higher than during the UR-phase
(4.9 %), whereas in spring drift rates were lower in P2 (4.2 %) than in UR (8.2 %). In both
seasons drift rates were around 3 % during the DR-period. Simulium sp. was much more
abundant in spring (356 individuals, 89 in autumn) and showed the highest drift rates of all
species . In autumn drift rates between 18 and 86 % could be detected and in spring between
21 and 71 %. The drift rates during single phases were higher in spring than in autumn (figure
27). In autumn, the drift rates during the upramping phase was around 9.9 % and increased to
16.7 % in P1. In the last two phases of the hydropeak nearly no drift could be measured. In
spring, the drift rates decreased straight from UR (median 23.8 %) to DR (3 %).

Other species of Diptera could not be further analyzed, because there were less than 10

individuals found in both seasons.
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Figure 26. Drift rates [%] of Chironomidae in specific phases during the treatment in autumn (left) and spring
(right) (N = 6).
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Figure 27. Drift rates [%] of Simulium sp. in specific phases during the treatment in autumn (left) and spring
(right) (N = 6).
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Trichoptera

Highest drift rates of Trichoptera could be found during the peak phase 1 (P1) (median 8.9 %)
followed by peak phase 2 (P2) (5.0 %) and upramping (UR) (4.8 %) in autumn, whereas in
the downramping phase (DR) the drift rates were nearly equal to zero in both seasons (figure
29). In spring the drift rates of the first three phases were more than 1 % lower than in
autumn. The percentage of drifted biomass showed seasonal variations (figure 28). In autumn,
the percentage of drifted biomass of Trichoptera was three times higher during upramping and
peak 1 than in spring. In the upramping phase 4.6 % and during P1 3 % of Trichoptera
biomass drifted, whereas in spring only 1.5 % (UR) and 1 % (P1) of biomass drifted in the
treatment samples. During peak 2 and downramping biomass drift was less than 1 % in both

Seasons.
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Figure 28. Drift rates (top) and percentage of drifted biomass (bottom) in different phases (UR, P1,
P2, DR) of Trichoptera in autumn (left) and spring (right). Only treatment runs are displayed (N=6).
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Using the following examples, differences in the drift behavior of single species can be
recognized:

Allogamus auricollis showed very high drift rates during the peak phase (P1 and P2) in
autumn (figure 29). Whereas during the upramping (median 2.2 %) and downramping phase
(3.1 %) less den 4 % drifted, the drift rates increased up to 11.1 % in peak 1 and 6.5 % in peak
2 (median values). In comparison to autumn, the drift rates were very evenly distributed in all
phases in spring. In spring the maximum drift rate was detected during peak phase 2 (P2, 1.5
%).

Hydroptila sp., on the other hand, was more susceptible to drift in spring than in autumn and
also showed highest drift rates during Peak 1 (figure 30). Micrasema setiferum, on the other
hand, showed higher drift rates in autumn, but also showed highest drift rates during peak 1
(figure 31). Hydropsyche incognita showed very low drift rates (total 3.5 %) in both seasons,
with highest drift rates during the upramping phase in autumn (figure 32). In spring, no clear
drift response could be detected. All of these species did not show high drift responses during

the downramping phase.
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Figure 29. Drift rates [%] of Allogamus auricollis in single phases of treatment samples in autumn (left) and
spring (right) (N=6).
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Figure 30. Drift rates [%] of Hydroptila sp. in single phases of treatment samples in autumn (left) and spring
(right) (N=6).
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Figure 31. Drift rates [%] of Micrasema setiferum in single phases of treatment samples in autumn (left) and
spring (right) (N = 6).
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Hydropsyche incognita
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Figure 32. Drift rates [%] of Hydropsyche incognita in single phases of treatment samples in autumn (left) and
spring (right) (N = 6).

Plecoptera

Overall, the drift rates of Plecoptera were lower in spring. Stonefly larvae show highest drift
rates in peak 1 in autumn (median 8.6 %, figure 34), whereas in spring only 3.9 % drifted
during the same phase, which gives a significant difference (p = 0.04). In UR 6.4 % drifted in
autumn, but only 3.8 % in spring. The drift rates decrease in the last two phases. During P2, a
seasonal difference with a higher drift rates in autumn (2.2 %) than in spring (1.3 %) could be
deteceted, but the drift rates are below 0.5 % in the downramping phase in both seasons.
Biomass drift of stonefly larvae was also higher in autumn (figure 33). During UR 5.3 %
(median) of biomass drifted in October, whereas only 4 % drifted in March. Peak 1 showed
highest biomass drift in autumn (6 %), in spring only 2.2 % of treatment biomass drifted. In
contrast to the drift rates of Plecoptera, no significant difference between the seasons could be
detected for the biomass drift. The last two phases (P2, DR) showed very similar distributions
of drifted biomass in both seasons with values from 1.3 % to 2.4 % during peak 2 and 0.1 %
and 0.4 % during downramping.

As an example, the drift rates in single phases of Amphinemura sp. are shown in figure 34.
During the upramping and peak 1 phase highest drift rates could be detected, whereas during
peak 2 and downramping the drift rates decreased close to zero.

A seasonal variation can also be seen as the drift rates were higher in autumn than in spring,
especially the drift rate during peak 1 was two times higher in autumn (8.6 %) than in spring
(4.3 %).
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The total abundance of Nemoura/Nemourella sp. was 5 times higher in autumn. Leuctra sp.
did not show seasonal variations in abundance. Both species did not show very high drift
response and could not be further analyzed (less den 10 individuals per season in drift).
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Figure 33. Drift rates (top) and percentage of drifted biomass (bottom) in different phases (UR, P1, P2, DR) of
Trichoptera in autumn (left) and spring (right). Only treatment runs are displayed (N=6).
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Figure 34. Drift rates [%] of Amphinemura sp. in single phases of treatment samples in autumn (left) and
spring (right) (N = 6).
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Coleoptera

The lowest drift rates of the investigated orders could be found for Coleoptera (figure 36).
Although they showed a decrease from UR to DR the drift rates are below 5 % in autumn
(median). In spring the drift rates decreased from 7.0 % (UR) to 0 % (DR). Escpecially the
larvae of Riolus sp. and Elmis sp. showed total drift rates up to 10 %. Only 23 out of 1032
larvae of Scirtidae drifted (2.2 %). Drift rates from 10 — 14.2 % could be detected for adult
stages of Riolus sp. and Elmis sp. In autumn, the total abundance of beetle larvae (1917) was

nearly twice as high as in spring (1048). The percentage of drifted biomass was also nearly

twice as high as in spring than in autumn (figure 35).
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Figure 35. Drift rates (top) and percentage of drifted biomass (bottom) in different phases (UR, P1,
P2, DR) of Coleoptera in autumn (left) and spring (right). Only treatment runs are displayed (N=6).

Other benthic invertebrate taxa

Around 36 % of all Oligochaeta drifted during the experiment in all phases, but the drift rates

in autumn were double as high than in spring. All species of Gastropoda nearly showed no

drift response.
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Drift of different size classes
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Individuals Figure 36. Drift rates of different size classes in treatment and control samples, both

seasons are included: A > 5 mm, B: 2 - 5 mm, C < 2 mm (N=6).

bigger than 5

mm showed the lowest drift rates. Significant differences between treatment and control
samples could be detected for size classes A (p =0.002) and B (p =0.0001). The median value
for the drift rates of larvae bigger than 5 mm is 7.6 % in the treatment samples, whereas there
is nearly no drift in the control samples. Larvae between 2 and 5 mm showed a median value
of 15.8 % in the treatment samples and 6 % in the control samples. Although, the drift rates of
individuals smaller than 2 mm was higher in the treatment samples (median = 24.2 %), no

significant difference could be detected to the control samples (median = 8.2 %).

Ephemeroptera

For individuals of the order Ephemeroptera no significant differences for the drift rates of
different size classes could be detected between control and treatment samples (figure 37).
Larvae smaller than 2 mm showed the highest drift rates, whereas individuals bigger than 5
mm showed the lowest drift rates. As an example, the drift rates of different size classes of
Baetis sp. are shown in figure 38. Very similar to the total Ephemeroptera drift rates, highest
drift rates were detected for C-classified larvae and no significant difference could be detected

between control and treatment samples.
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Figure 37. Drift rates of different size classes in treatment and control samples of
Ephemeroptera, both seasons are included: A > 5 mm, B: 2 - 5 mm, C < 2 mm (N=6).
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Figure 38. Drift rates of different size classes in treatment and control samples of Baetis
sp., both seasons are included: A > 5 mm, B: 2 - 5 mm, C < 2 mm (N=6).
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Diptera

Diptera showed a significant difference of drift rates between treatment and control samples
for individuals smaller than 5 mm (p = 0.005, figure 39). The median value of the drift rate
for B-classified larvae was 23.8 % in the treatment samples, whereas the median value was
only 11.1 % in the control samples. Larvae bigger than 5 mm did not show a significant
difference between control and treatment samples and the median values of both groups are 0.
This was also observed for Chironomidae and Simulium sp. (figures 40 & 41). Chironomidae
showed a significant difference in drift rates between treatment and control samples of larvae
smaller than 5 mm (p = 0.0005) with higher drift rates during the treatment samples. In
contrast, Simulium sp. showed very similar drift rates of larvae smaller than 5 mm in
treatment and control samples, although the drift rates were little higher in the treatment

samples.
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Figure 39. Drift rates of different size classes in treatment and control samples of Diptera
larvae, both seasons are included: A > 5 mm, B: <5 mm (N=6).
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Figure 40. Drift rates of different size classes in treatment and control samples of
Chironomidae, both seasons are included: A > 5 mm, B: <5 mm (N=6).
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Figure 41. Drift rates of different size classes in treatment and control samples of
Simulium sp., both seasons are included: A > 5 mm, B: <5 mm (N=6).
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Figure 42. Drift rates of different size classes in treatment and control samples of
Trichoptera larvae, both seasons are included: A > 5 mm, B: 2 - 5 mm, C < 2 mm (N=6).

control samples (A: p = 0.0001, B: p = 0.0002, figure 42). In the control samples nearly no

drift action could be detected. Larvae bigger than 5 mm showed a median drift rate of 3.8%,

larvae smaller than 2 mm had a median drift rate of 3.1 %. The highest median drift rate was

detected for individuals between 2 and 5 mm (13 %) during the treatment samples. Individual

species showed variations to the total Trichoptera larvae. Allogamus sp., for example, did not

show significant differences of drift rates in different size classes between control and

treatment samples, although drift rates were higher in all size classes throughout the treatment

samples (figure 43). Micrasema sp., on the other hand, showed a significant difference for

drift rates of size class B. For larvae smaller than 2 mm and bigger than 5 mm no difference in

drift rates between treatment and control samples could be detected. Hydroptila sp. showed
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very similar drift rates, as almost only B-classified larvae were caught. Larvae between 2 and
5 mm showed the highest drift rates in the treatment samples and the drift rate was
significantly higher than in the control samples (p = 0.005). Bigger or smaller indiviudals
nearly showed no drift response, neither in the treatment nor in the control samples.
Hydropsyche larvae did not show high drift rates in the control samples either, but significant
differences could be detected for A and B classified larvae (A: p = 0.001, B: p = 0.0009,
figure 44). Larvae smaller than 2 mm almost did not show any drift response in the treatment

samples.
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Figure 43. Drift rates of different size classes in treatment and control samples of
Allogamus sp., both seasons are included: A < 5 mm, B: 2-5mm, C < 2mm (N= 6).
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Figure 44. Drift rates of different size classes in treatment and control samples of
Hydropsyche sp., both seasons are included: A < 5 mm, B: 2-5mm, C < 2mm (N= 6).
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Plecoptera

Stonefly larvae showed the highest drift rates during the treatment samples (figure 45). As
well in the treatment samples, as in the control samples highest drift rates were detected for
larvae between 2 and 5 mm and a significant difference in the drift rates for B-classified
larvae could be detected (p = 0.00001). Amphinemura sp., the most common Plecoptera
larvae, showed very similar drift rates. A and C classified larvae nearly showed no drift
response and the drift rates of larvae between 2 and 5 mm were significantly higher in the

treatment samples (p = 0.0005).
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Figure 45. Drift rates of different size classes in treatment and control samples of
Plecoptera larvae, both seasons are included: A > 5 mm, B: 2 - 5 mm, C < 2 mm (N=6).
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Seasonal composition and drift patterns

Seasonal patterns of drift rates

The experimental groups of autumn and spring differed both significantly to their control
groups (autumn p = 0.004; spring p = 0.041). Figure 46 shows seasonal variations of the drift
rates in treatment and control samples. Although the drift rates of the treatment samples in
autumn were higher than in spring, there were no significant differences. Similarly, the

control samples did not differ significantly.

drift rate
0.10
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! T T 1

autumn treatment autumn control spring treatment spring control

Figure 46. Boxplots shows drift rates of autumn and spring samples, control and treatment
samples are separated (N = 6).

Species composition within the samples of different seasons

In autumn, 16.4 % of the donor population drifted in total, whereas in spring only 12.3 % of
the collected benthos was found in the drifting nets. This corresponds to 9.65 % loss of total
benthic invertebrate biomass in autumn and 9.13 % drifted biomass in spring. Figure 47
shows the percentage distribution of the faunal composition in total (left) and of only drifted
individuals (right) in autumn and in spring. Seasonal variations can be detected as well for the
total benthic community as for the composition of drifted organisms only. A detailed

description of the differences in taxa densities and presence is given below.
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Figure 47. Dominance of benthic invertebrate groups in treatments (total) and drifted organisms,
respectively, in autumn and spring; left: total abundance of organisms, right: drifted individuals only.

Seasonal variations could also be detected in the size of the larvae (table 3). Ephemeroptera,
for example, showed the highest abundances of small (< 2 mm) and big larvae (> 5 mm) in
spring. Almost all C-classed larvae of stoneflies were collected in autumn, whereas A-classed
larvae were mainly caught in spring. Trichoptera did not show a big seasonal difference in the
occurance of larvae larger than 5 mm, but nearly all individuals smaller than 2 mm were
collected in autumn. Diptera were much more abundant in spring and therefore more larger

individuals were caught in March.

Table 3. Total number of individuals according to size (A > 5mm; B between 5 and 2 mm; C < 2 mm),

in brackets number of drifted individuals. Only treatment runs are included.

A B @

spring autumn spring autumn spring autumn
Ephemeroptera 197 (14) 50 (5) 4176 (324) 1397 (177) 299 (56) 7 (3)
Plecoptera 98 (2) 9 (0) 941 (110) 1063 (183) 1(1) 50 (0)
Trichoptera 374 (13) 298 (31) 988 (101) 842(138) 3(0) 758 (174)
Diptera 120 (23) 25 (1) 1999 (461) 606 (178)
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Taxonomic composition
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40% - 1098 B CAENIDAE

0,
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community and 33 % of all

drifted individuals (figure 47). 0% - .
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In autumn, Ephemeroptera . o .
Figure 48. Percentage distribution of families of

represented the second IargeSt Ephemeroptera in treatment samples in autumn and in
group with 24 % of the total spring. Only families with more than 10 individuals are

drifted individuals. This was

mainly due to the high abundance of species of the family Baetidae (figure 48). Individuals of
the family Baetidae were the most common taxa found in all samples. In spring, the number
of individuals was almost four times higher (4238 individuals) than in autumn (1098). Most
of the individuals were too small to be determined to species level (classified as juvenile), but
around 70 % of all larger individuals could be detected as Baetis rhodani. Furthermore, B.
muticus (16 %), B. alpinus (11 %) and B. lutheri (3 %) were determined. Haprophlebia lauta
and Haproleptoides confusa of the family Leptophlebiidae were more abundant in autumn
(245) than in spring (169), whereas individuals of the family Heptageniidae (Rhithrogena sp.,
Epeorus sp. and Ecdyonurus sp.) were more abundant in spring (254) than in autumn (84).
Caenidae (Caenis sp.) were only caught in autumn. Furthermore, individuals of Ephemerella
major, Ephemerella mucronata, Ephemera danica, Caenis sp., Paraleptophlebia sp.,
Centroptilum sp. and Siphlonurus lacustris were determined, but they only occurred in very

low numbers (less than 10 individuals per experiment).
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Diptera

Diptera made up the second largest
group (21 %) of the total community
in spring and dominated the number of
drifted individuals (40 %, figure 47).
In autumn, Diptera represented 10 %
of the total community and 18 % of
the drifted community. Chironomidae
was the most dominant family of

Diptera, followed by Simuliidae

(Simulium sp.) and Limoniidae
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Figure 49. Percentage distribution of families of

Diptera in treatment samples in autumn and in

spring. Only families with more than 10 individuals

are considered in this figure.

(Antocha sp.) (figure 49). Furthermore, Bazarella sp. (Psychodidae) and Hemerodromia sp.

(Empididae) were detected in the samples. Ibisia marginata, Atherix ibis (both Athericidae),

Tipula sp. (Tipuliidae) and single individuals of Stratiomyiidae only occurred in very low

numbers (less than 10 individuals per experiment).
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Figure 50. Percentage distribution of families of Trichoptera in treatment samples in

whereas in

spring

this figure.

they

autumn and in spring. Only families with more than 10 individuals are considered in

only made up 14 % of the total composition and 9 % of drifted individuals (figure 47). In

total, 14 different species of 11 different families of Trichoptera could be determined.

Whereas in autumn only 11 species could be identified to species level, in spring 3 additional

species were found. Hydropsyche dinarica (2 individuals), Oecetis sp. (5) and Rhyacophila

tristis (1, Rhyacophilidae) only were determined in March in very low numbers. Allogamus
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auricollis (Limnephilidae) was found most frequently, followed by Micrasema setiferum
(Brachycentridae) and Hydropsyche incognita (Hydropsychidae, figure 50). Hydroptila sp.
(Hydroptilidae) was more abundant in autumn (373 individuals) than in spring (85).
Polycentropus  flavomaculatus  (Polycentropodidae) and  Lepidostoma  hirtum
(Lepidostomatidae) were more abundant in autumn. Sericostoma flavicorne
(Sericostomatidae), Oecetis sp., Athripsodes sp. (both Leptoceridae), Psychomyia pusilla
(Psychomyidae) and Glossosoma conformis (Glossosomatidae) only occurred in very low

numbers.

Plecoptera
The proportion of Plecoptera was 100%

18 % of the total community in .
autumn and 11 % in spring e
(figure 47). In autumn, they made 00%
up 19 % of all drifted individuals ~ *°”

whereas in spring stoneflies only  20%

OLEUCTRIDAE
B NEMOURIDAE
OPERLODIDAE

represented 9 % of the drifted o 80 92
T autumn sprin
individuals. The most common prine
SpeCieS of stoneflies identified Figure 51. Percentage distribution of families of
. Plecoptera in treatment samples in autumn and in spring.
were Amphmemura Sp. followed Only families with more than 10 individuals are

considered in this figure.
by  Nemoura/Nemourella  sp.

(both family Nemouridae) and Leuctra sp. (Leuctridae, figure 51). Additional stoneflies
collected were Isoperla sp. and other small individuals of the family Perlodidae that could’t

be further determined.

Coleoptera

Coleoptera made up 16 % of the total benthic community in autumn and 7 % in spring (figure
47). In October, 10 % of the drifted individuals were beetles, whereas in March they
represented 9 % of the drifted community. Beetle larvae of Riolus sp., EImis sp. (both family
Elmidae) and larvae of Scirtidae were most common. Further, larvae of Limnius sp., Esolus
sp. and larvae of Platambus sp., Orectochilus sp. and Haliplus sp. were collected, but they
only occurred in very low numbers (less than 10 individuals per experiment). Adult forms of

Riolus sp., EImis sp., Limnius sp. Hydraena sp. and Platambus sp. were determined.
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Other benthic invertebrates

In addition, Oligochaeta and Gastropoda were collected. The most common species of
Gastropoda was Planorbis sp. Furthermore, Radix sp., Ancylus fluviatilis, Bythinella
austriaca and Valvata sp. could be determined, but they only occurred in very low extent. In
addition, a view species of Crustacea (Assellus aquaticus & Gammarus fossarum), Bivalvia
(Pisidium sp.), Heteroptera (Micronecta sp.), Hirudinea (Erpobdella sp.) and Hydrachnidia

were found.

Size distribution

Ephemeroptera
In spring, mayflies were more than 3 500
times more abundant than in autumn =
=
(table 3). Most individuals of é 200
=
Ephemeroptera were between 2 and 5 S J00
: = 3 324
mm. In autumn, 95.7 % of all drifted 8
- £ 100 177
Ephemeroptera larvae were classified = ; »
0
in size B and only 1.6 % of the larvae autumn spring
were larger than 5 mm. The number of OA OB BC

A-classified individuals increased in Figure 52. Total numbers of drifted Ephemeroptera larvae in

. autumn and spring sorted by size: A >5mm, B: 2-5 mm, C <
spring to 14.2 %. Larvae smaller than 2m. pring y

2 mm were around 3 % in both

seasons. Whereas in autumn only 50 individuals larger than 5 mm and 7 individuals smaller
than 2 mm were caught, 197 A-classified and 299 C-classified larvae were collected in spring.
A-classified mayflies could be mainly detected during the first two phases (UR & P1), but
only in very low numbers (figure 52). In spring, around 14 % of A-classified larvae drifted,
whereas in autumn 10 % of larvae bigger than 5 mm drifted. Small individuals were almost
missing in autumn and were mainly caught during UR and P1 in spring (43 % drifted). In
spring, the 19 % of larvae smaller than 2 mm were caught in the drifting nets. 8 % (spring)

respectively 13 % (autumn) of larvae between 2 and 5 mm drifted in total.
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Diptera
Almost all drifted Diptera larvae had a

size smaller than 5 mm (figure 53). In « 200

spring, more larger individuals (4.8 % é 00

of total) were caught and could be £ °°° .

detected in all phases of the § 200

experiment, although highest numbers % 100 178

were found during the peak phases. In 0 ! 23
autumn spring

autumn, 1 individual bigger than 5 mm
oA OB

was caught (4 %) and 178 individuals . o . .
Figure 53. Number of individuals of Diptera larvae in autumn

smaller than 5 mm were collected in the ~and inspring sorted by size: A>5mm, B <5 mm.

drift nets, which corresponds to 29 %. In spring, 23 % of B-classified larvae (461 individuals)

and 19 % of A-classified (23 individuals) larvae drifted.

Trichoptera
In general drift rates of caddisflies 400
were higher in autumn throughout.
In autumn, there were higher “5300
numbers of small sized larvae than E
big individuals in the treatment %200
samples (table 3, figure 54). C- E
o £ 100 138
classified larvae made up the = 101
biggest part of the drifted 0 31 13
individuals (174 individuals). In autumn spring

. . OA OB mC
spring, more A-classified

individuals than C-classified Figure 54. Total numbers of drifted Trichoptera larvae in
autumn and spring sorted by size: A >5mm, B: 2-5 mm, C < 2mm.

individuals could be detected. Most

of the drifted Trichoptera larvae that were found had a size between 2 and 5 mm in spring.
Individuals smaller than 2 mm were also highly represented in the drift nets in autumn.
Especially during the peak phases many small larvae were collected. Larvae with a size larger

than 5 mm mostly drifted during the UR and P1 phase.
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Plecoptera

In general, most larvae found were

between 2 and 5 mm in autumn and 180
160
in spring (table 3). In spring 98 A-

class larvae could be detected, 120 1
. 100
whereas in autumn only 9 183
individuals occurred in this size 60 110
. . 40
class. Contrarily, in autumn 50 C- 20
classed larvae occurred, but only 0 2
. . o . autumn spring
one in spring. As it is shown in
OA OB mC

figure 55, one can see, that almost

. . Figure 55. Total numbers of drifted Plecoptera larvae in autumn
Only larvae of size B were CaUght N and spring sorted by size: A >5mm, B: 2-5 mm, C < 2Zmm

the drifting nets. Only 2 individuals

larger than 5 mm and one individual smaller than 2 mm were caught during P2 in spring.

Analysis of size dependend drift of selected taxa

Ephemeroptera

As an example, the size distribution of Baetis sp. is shown in figure 56. In spring, as well as in
autumn, most of the larvae were between 2 and 5 mm. Only 14 individuals were larger than 5
mm in total in autumn and only 7 individuals were smaller than 2 mm, whereas in spring 100
A-classified and 297 C-classified individuals were detected. The proportion of non-drifted to
drifted larvae is very similar in autumn and in spring, although more B-classified individuals

drifted in relation to the total numbers in autumn.
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Figure 56. Percentage distribution of size classes of Baetis species separated by season (autumn, spring): A
>5mm, B: 2-5 mm, C < 2mm. Numbers in bars represent the total abundance of individuals.
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Diptera

Individuals of the family Chironomidae were more abundant in spring than in autumn (figure
57). Most of the larvae were smaller than 5 mm. In autumn only 20 individuals larger than 5
mm were collected, but none drifted. In spring, 20 individuals of A-classified larvae were

collected in the drift samples. Around 20 % of all B-classified larvae drifted in autumn as well

as in spring.
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Figure 57. Percentage distribution of size classes of Chironomidae separated by season (autumn, spring): A >
5mm, B < 5 mm. Numbers in bars represent the total abundance of individuals.

Simulium sp. also was more abundant in spring (figure 58). In autumn, no larvae of Simulium
sp. larger than 5 mm were collected, whereas in spring 33 individuals were caught in total, but

only 2 individuals showed a drift response.
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Figure 58. Percentage distribution of size classes of Simulium sp. separated by season (autumn, spring): A
>5mm, B < 5 mm. Numbers in bars represent the total abundance of individuals.

Trichoptera

Allogamus auricollis showed a strong seasonal variation in abundance and size class
distribution (figure 59). In autumn, more than twice as much individuals were collected than
in spring and almost all individuals were smaller than 2 mm, whereas in spring only one
individual of size C could be found.

A very similar result could be detected for Hydroptila sp. (figure 60). In spring, only 85

individuals were collected and all were between 2 and 5 mm. In autumn, 373 individuals were
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sampled in total, with 84 individuals smaller than 2 mm. No individuals larger than 5 mm
were collected of Hydroptila sp.

Micrasema sp. showed very similar results in both seasons (figure 61). In autumn, one
individual larger than 5 mm was collected, but all other sampled individuals were of size class
B. Also the total abundance is very similar in both seasons.

The most larvae of size class A were determined as Hydropsyche sp. (mostly Hydropsyche
incognita). Individuals larger than 5 mm were collected in autumn as well as in spring (figure
62). C-classified larvae were not very abundant in both seasons, but they showed a high drift

response. In general, Hydropsyche sp. was not very susceptible for drift.
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Figure 59. Percentage distribution of size classes of Allogamus species of drifted and non-drifted individuals
separated by season (autumn, spring): A >5mm, B: 2-5 mm, C < 2mm. Numbers in bars represent the total
abundance of individuals.
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Figure 60. Percentage distribution of size classes of Hydroptila species of drifted and non-drifted individuals
separated by season (autumn, spring): A >5mm, B: 2-5 mm, C < 2mm. Numbers in bars represent the total
abundance of individuals.
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Figure 61. Percentage distribution of size classes of Micrasema species of drifted and non-drifted individuals

separated by season (autumn, spring): A >5mm, B: 2-5 mm, C < 2Zmm. Numbers in bars represent the total
abundance of individuals.
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Figure 62. Percentage distribution of size classes of Hydropsyche species of drifted and non-drifted

individuals separated by season (autumn, spring): A >5mm, B: 2-5 mm, C < 2mm. Numbers in bars represent
the total abundance of individuals.

Plecoptera

Amphinemura sp. was the most common stonefly larvae in the samples. In autumn, as well as
in spring, most of the larvae were between 2 and 5 mm (figure 63). In spring, 21 larger
individuals and one smaller larvae could be found, whereas in autumn no A-classified larvae
and 50 smaller individuals were caught. The A-classified larvae, as well as the C-classified

larvae nearly showed no drift response.
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Figure 63. Percentage distribution of size classes of Amphinemura species of drifted and non-drifted
individuals separated by season (autumn, spring): A >5mm, B: 2-5 mm, C < 2Zmm. Numbers in bars represent
the total abundance of individuals.
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Discussion

An artificial hydropeak was created to simulate a natural flood wave as it occurs at flow paths
beneath storage power plants. A sudden increase of the water column results in various
changes of ecological relevant parameters like the increase in bottom shear stress and changes
in temperature or oxygen concentrations (Gibbins et al. 2010; Bruder et al. 2012). Alterations
of these parameters have a substantial effect on the catastrophic drift of benthic invertebrates
(Walters 1965) and thus cause a decrease in the benthic biomass (Parasiewicz et al. 1998).
Since it is difficult to measure the impact of hydropeaking events on the drift of benthic
invertebrates in the field, where species assemblages are already adapted to the stressor,
hydropeaking waves were simulated in testing flumes for the purpose of this study.

For a better understanding of seasonal drift patterns of benthic invertebrates, the simulations
were conducted in autumn and spring. The sampled larvae were measured and assigned to
different size classifications. Consequently, differences in voltinism strategies between
different orders and single taxa were identified. Furthermore, it was analyzed whether the size

of the larvae affects its drift behavior or not.

Hydropeaking induced drift of benthic invertebrates

Control versus Treatment

The tenfold increase of discharge during the experiment is corresponds to reported ramping
ratios in other studies (Schmutz et al. 2013). The increase of flow velocity and water depth
lead to a tenfold increase in near bed shear stress, which is the main driver for an increase in
drift rates and a reduction of biomass in affected river sections (Matthaei et al. 1997; Trockner
& Waringer 1997; Gibbins et al. 2007; Armanini et al. 2014). This is further confirmed by
comparison of treatment and control samples. The drift rates in the control samples were very
low and consistent in autumn and in spring. The treatment samples showed significantly
higher drift rates compared to corresponding controls in both seasons. Furthermore, it could
be observed that the drift rates increased during the flow increase. Drift rates and drifted
biomass were highest during the beginning of the peak event. After the first two phases (UR
& P1) the drift rates of all investigated benthic invertebrates decreased, but were still higher
than in the control samples. This indicates that the start of hydropeaking is the most important
phase to the drift of benthic invertebrates. The very low drift rates in all phases of the control
samples may be explained by constant drift, which happens occasionally to individuals of all
taxa (Waters 1965).
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Although the total drift rates of treatment and control samples differed significantly,
variations between different orders and specific taxa could be detected. Caddisflies, stoneflies
and beetles showed a significant effect in drift rates caused by the changing parameters due to
the hydropeak. Although the total drift rates of Diptera differed significantly between control
and treatment samples, the investigated taxa showed different results. Larvae of the family
Chironomidae, on the one hand, showed a strong reaction to the peak event. Simulium sp., on
the other hand, did not show a significant increase in drift rates. Although Simuliidae mostly
occur in running waters with very high current, they showed highest drift rates of all families
(Zhang & Malmqvist 1997). One explanation may be the duration of the adaptation phase.
Blackfly larvae produce a silk thread from their mouths and use it to form sticky pads to
adhere to the substrate surface. With tiny hooks on the tips of the abdomen they attach to
these silk pads (Jungwirth et al. 2003). It is very likely that the blackflies in this experiment
did not have enough time to attach to the substrate in the experimental flumes, which may
have caused the high drift rates.

Furthermore, Ephemeroptera larvae did not show significant differences between control and
treatment samples. But responses were highly taxa-specific. Although the family Baetidae is
described as having very strong swimming abilities due to their streamlined body shape
(Hynes 1970, Céréghino and Lavandier 1998 a,b, Oldmeadow et al. 2009), they showed drift
rates up to 15 % in the treatment as well as in the control samples. Cabaltica et al. (2013)
showed, that Baetis rhodani and Baetis alpinus prefer higher currents (FST-curves) and are
classified as rheophilic and rheobiont. Possibly the conditions in the testing flumes did not
meet their natural habitat preference, which lead to increased drift in treatment and control
runs. Gibbins et al. (2010), on the other hand, claimed that the increase in bottom shear stress
is the main driver for an increase of drift rates of Baetis sp. Due to their position in the water
column, specimens of Baetis are usually highly exposed to the hydropeaking wave, leading to
high probabilities of being drifted downstream.

Other Ephemeroptera taxa like the family Heptageniidae showed very low drift response in
both, the treatment and in the control samples. This corresponds to observations made by
other authors. Heptageniidae are frequently described by their dorsoventrally flattened body
shape and are well suited for bottom dwelling in or near the boundary layer (Statzner & Holm
1982, Statzner & Holm 1989, Weissenberger et al. 1991). Especially Rhithrogena sp. is
described as well adapted to fast flowing habitats (Céréghino et al. 2004). Correspondingly,
Bruno et al. (2012) conducted an experimental study observing hydropeaking impacts and
observed that Heptageniidae showed very low responses to simulated changes in bottom shear

stress.
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Taxon-specific drift during the experimental phases of the treatment

Corresponding to Carolli et al. (2010), the drift rates were significantly higher during the first
two phases of the hydropeak. Most of the investigated orders and selected taxa showed
highest drift rates during the arrival of the peak (UR), indicating that the increase of the water
level during a hydropeaking wave might be a key factor when considering the impact on
benthic invertebrates. Analogical to the drift rates, the breakdown of biomass was highest
during the upramping and peak 1 phase.

Similarities (Bray-Curtis distances) between different phases of spring and autumn samples
based on species composition separate very well (figure 64). Upramping phases (orange) and
peak 1 phases (blue) seem to be more similar than peak 2 (green) and downramping phases
(red). UR and P1 phase of experiment 23 (autumn) seem to be a bit different than in the other
experiments, but also separate well from their P2 and DR. Overall the autumn experiments
(V21 & V23) seem to be more dissimilar than the spring experiments (V33 & V36).
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Figure 64. Non-metric multidimensional scaling (nMDS) plot using Bray-Curtis distances for species
composition (including abundances) of different phases for experiments V21, V23 (autumn) and
V33, V36 (spring). Phases are represented in different colors: UR (upramping - orange), P1 (peak 1 -
blue), P2 (peak 2 - green), DR (downramping - red). Experiments are shown with different sysmbols.
Phases are marked with ellipses: UR (orange), P1 (blue), P2 (green), DR (red).
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Ephemeroptera

Ephemeroptera showed a decrease in drift rates from upramping to downramping in both
seasons with little higher drift rates in autumn. Higher drift rates of mayflies in autumn were
also detected by Céréghino and Lavandier (1998) downstream of a hydroelectric power plant.
This leads to the assumption that mayflies show a clear response to changes in flow regime,
but that the phase of flow increase has the highest impact.

Diptera

Simulium sp. showed the highest drift rates of all taxa and showed highest drift rates during
the first two phases of the experiment. Since Simuliidae live near the surface and are very
exposed to current, the probability of being detached from the sediments during flow increase
may be high. Furthermore, they are reported to be very sensitive to an increase in bottom
shear stress and are a common drift component (Bohle 1995, Bruno et al. 2012).
Chironomidae were most abundant in all drift samples. This is consistent with results of many
authors that described species of the family Chironomidae as the most dominant drift
component (Bergey and Ward 1989, Tilley 1989, Trockner and Waringer 1997, Burgherr and
Ward 2001, Hieber et al. 2003, Robinson et al. 2004, Bruno et al. 2010). Furthermore,
Chironomidae are frequently reported to be very sensitive to an increase in bottom shear
stress (Imbert & Perry 2000, Jakob et al. 2013, Robinson et al. 2004).

Trichoptera

The highest drift rates of Trichoptera were measured during the increase of the water level
and the first half of the discharge peak. Allogamus auricollis was the most dominant species
in autumn followed by Micrasema setiferum and Hydroptila sp. Although Allogamus
auricollis was additionally sampled, the densities were generally much higher in autumn than
in spring. All of these species are described as limnophilic and naturally occurring in areas
with low currents (Wichard 1988) explaining the high drift rates following flow increases.
Low drift rates of Hydropsyche sp. and Rhyacophila sp. may also be explained by their
habitat preference. Both are described as rheophilic and they mostly occur under rocks. Some
species of Rhyacophila sp., for example, pierce the claws in the sediment and spin a security
thread to counteract drift (Wichard 1988, Cabaltica and Kopecki 2013, Wichard and Wagner
2015).

Comparing the individual drift rates in different phases of Hydropsyche incognita and

Allogamus auricollis, clear differences in drift patterns can be observed. Although the drift
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rates of Hydropsyche sp. are less pronounced, there is a large variation, escpecially in autumn.
Hydropsyche incognita shows the highest drift rates during the upramping phase (figure 17),
whereas Allogamus auricollis shows highest drift rates during the peak phase (figure 14).
Possibly, specimens of Allogamus auricollis are more affected by the duration of

hydropeaking event.

Plecoptera
Like Ephemeroptera and some Trichoptera, Plecoptera larvae showed highest drift rates

during UR and P1, indicating a higher importance of the flow increase than the peak itself.

Coleoptera

Beetles also showed a clear response to the hydropeak, as the drift rates of the treatment
samples differed significantly to the control samples. The drift rates were highest during the
arrival of the peak and decreased during the peak. This is supported by the consideration that
increasing shear stress has a major effect on the drift behavior (Gibbins et al. 2007; Gibbins et
al. 2010).

Furthermore, beetles showed very large differences in abundance regarding the different life
stages. Although beetle larvae were more abundant than their adult forms the relative drift
rates did not differ significantly. Especially larvae of Riolus sp. and Elmis sp. showed very
similar drift rates compared to their adult forms. Beetle larvae and adult beetles were often
found in drifted patches of moss. Therefore, these drift rates cannot be explained only by
increasing shear stress. It is very likely that these moss-“pieces” were collected during the
benthos sampling. During the peak phases these got flushed away only by the increase in flow

velocity and thus the enclosed adult beetles and beetle larvae.

Other benthic invertebrates

Oligochaeta are sediment-dwellers (Timm 2013) and most likely the relatively high drift rates
were caused by a too low adaptation times and possibly by too coarse sediments. Therefore,
the specimens could not retreat into the sediment as the induced hydropeak arrived. Although
Gastropoda are not totally resistant against drift, it can be expected that the induced increase

in flow velocity was too low to dislocate the snails (Covich 2010).

59



Drift of different size classes

Apart from some Trichoptera larvae (Micrasema sp., Hydroptila sp. and Hydropsyche sp.) for
which nearly no C-classified larvae were collected, highest drift rates could be detected for
individuals smaller than 2 mm. These results confirm the theory that the drift resistance
increases with increasing body length and thus with higher Reynolds number (Statzner 1988,
Bohle 1995). Larvae smaller than 2 mm also showed the highest drift rates during the control

samples.

Seasonal composition and drift patterns

According to the Bray-Curtis dissimilarities, the single phases of treatment samples in spring
were more similar than the single phases in autumn (Figure 65). The nMDS method also
showed that the single phases of both seasons separate very well, which concludes that there
are similar results in both seasons. Coleoptera, Plecoptera and Trichoptera had a larger share

on the total population in autumn. The proportion of Diptera and Ephemeroptera increased in

spring.
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Figure 65. Non-metric multidimensional scaling (nMDS) plot using Bray-Curtis distances for species
composition (including abundances) of different phases for experiments V21, V23 (autumn) and
V33, V36 (spring). Phases are represented in different colors: UR (upramping - orange), P1 (peak 1 -
blue), P2 (peak 2 - green), DR (downramping red). Experiments are shown with different sysmbols.
Seasons are marked with ellipses: spring (red), autumn (blue).

The percentage of the total drifted biomass was very similar around 9.5 %, although slightly
higher values were detected in autumn. Former research predicts a breakdown of benthic
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invertebrate biomass river sections below power plant outlets from 75 to 95 % (Bretschko &
Moog 1990; Moog 1990). Nevertheless, these values are difficult to compare, because in
those studies multiple hydropeaks and parameters like stranding were included and could not
be considered in this study. However, it is assumed that the reduction in biomass is much
higher in affected river sections than it would be expected from the existing results.

Both, in autumn and in spring, the percentage of drifted biomass strongly correlated to the
drift rates of the investigated orders. The percentage of drifted biomass of stoneflies and
caddisflies is higher in autumn although mainly early instar larvae were present. Highest drift
rates and highest percentages of drifted biomass in autumn where also detected for
Ephemeroptera. Therefore, it can be assumed that reduction of biomass is more dependent on
the number of drifted individuals than on the size of the larvae. This assumption is supported
by the higher drift rates and drifted biomass of Diptera in spring.

In a previous research Waringer (1992) detected a strong correlation between drift densities
and drifted biomass. In contrast to our results, he found significant seasonal differences of
drift densities, with higher drift densities in spring than in autumn. For more precise analyses
and more detailed information, species should have been weighed individually, but due to
efficiency reasons, this was not possible.

In general, higher drift rates and a higher percentage of drifted biomass were detected in
autumn. Especially the larval size and therefore the life cycle of single taxa played an
important role to the susceptibility to drift and can be mainly explained by having a closer
look at the different taxa, as presented below. However, it should be considered that the water
temperature may also have a big impact on the drift densities, which was not investigated in
this research. Schilting et al. (2016), for example, observed that drift rates decreased during

cold thermopeaking and thus may explain lower drift rates in spring.

Ephemeroptera

In both seasons, most of the collected Ephemeroptera larvae were between 2 and 5 mm.
Although larvae smaller than 2 mm showed the highest drift rates, the size classification was
not precise enough to draw conclusions about the drift sensitivity of different larval stages for
Ephemeroptera.

Sartori and Landolt (1999) described an univoltine life cycle of Baetis rhodani in alpine
regions with adult forms from March to November. This may explain the seasonal differences
in drift rates as shown in the example of Baetis rhodani (figure 18), but other authors also

described a bivoltine life cycle of Baetis rhodani (e.g. Elliott 1967).
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It is very likely that the occurring mayflies in this study do not have an univoltine life cycle,
because in spring, both small and large individuals were found. The higher total abundance
and the higher abundance of small individuals in spring indicate that there is more than one
generation per year. This particularly concerns Baetidae, which constitute the main part of all
gathered Ephemeroptera. In previous studies, also often bivoltine life cycles, but also
semivoltine life cycles of different Ephemeroptera taxa (mostly Baetidae) are described
(Clifford 1982, Kukula 1997, Martynov 2013). Since the reason for higher drift rates in
autumn can not be found in the size of the larvae it is very likely that other parameters such as
the water temperature are responsible. In a former research it was shown that especially
Baetis sp. showed reduced drift rates during cold thermopeaking (Schilting et al. 2016),
which is consistent with the colder water temperature and the lower drift rates in spring in this

research.

Diptera

Almost all collected Diptera larvae were smaller than 5 mm. Due to the high amount of
Chironomidae larvae, specimens were only separated into groups larger and smaller than 5
mm. Chironomidae were more dominant in spring, although higher drift rates were detected
in autumn. The proportional increase in spring may depend on the life cycles of
Chironomidae. Corresponding to our observations, Robinson et al. 2004 stated that
Chironomidae with multivoltine life cycles are present throughout the year and become more
dominant during periods when other taxa with univoltine or large life-cycles such as

stoneflies, heptageniid mayflies and caddisflies occur in lower densities.

Trichtopera

Trichoptera showed higher drift rates in autumn than in spring, which also resulted in higher
drifted biomass. It could be observed that more than half of all drifted Trichoptera in autumn
were smaller than 2 mm. In spring, only three individuals smaller than 2 mm were caught, but
none drifted. The connection between size and susceptibility of drift is very well shown in the
single drift rates of Allogamus auricollis and Hydropsyche incognita. Larger individuals in
spring seem to counteract drift very well, whereas in autumn very high drift rates were
detected. In general, later instars of Allogamus auricollis, Hydropsyche sp. and Polycentropus
flavomaculatus could be detected in spring. Correspondingly, Wichard and Wagner (2015)
claimed that the flight periods of most caddisflies range from April to October. Pitsch (1993)

published a table of Trichoptera imagines caught from 1979 to 1991. Adult forms of different
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Hydropsyche species and Polycentropus flavomaculatus, for example, were caught from Mai
till October, whereas the number of caught individuals decreased to autumn. Furthermore, it is
well documented that these species have univoltine life cycles (Graf et al. 2008). For this
reason, it can be assumed that the experiment in autumn took place after hatching of
Trichoptera larvae.

The seasonal differences in the relative drift rates are most likely due to the higher
susceptibility for drift of small larvae and therefore to the univoltine life cycles of

Trichoptera.

Plecoptera

Stonefly larvae showed seasonal variances in drift rates and size classes. In autumn almost
only medium and small sized larvae could be found. The drift rates were higher than in
spring, where much more large and medium sized individuals were present. These seasonal
differences in size classes indicate that most of the investigated species only have one
generation per year and can also be confirmed by previous research (Graf et al. 2009). Size
also seems to be a significant factor to the susceptibility to drift for stoneflies. In autumn,
when the sampled specimens still consisted of young larval instars, the drift rates were higher
than in spring. This goes in line with a study of Hieber et al. (2003) who detected that early
instars of stonefly larvae were much more abundant in drift than later ones. Additionally. the
high drift rates of species of the family Nemouridae (mostly Amphinemura sp.) may be
explained by their behavior in running waters. Most of the species found were typical
shredder organisms that feed on leaves or plant material and mostly occur in debris-dams,
pools and slow-flowing shore zones (Wolf & Zwick 1989). In contrast to Nemouridae,
Leuctridae have a very slender body shape and seek shelter in the interstitial (Jungwirth et al.

2003). Therefore, they showed comparably low drift rates in these experiments.

Summary and Conclusion

Hydropeaking led to significantly increased macroinvertebrate drift during the peak flow,
whereas drift reactions showed strongly taxa-specific as well as seasonal patterns. The flow
increase was identified as a key phase during a hydropeaking event, since the highest drift
rates and highest percentage of drifted biomass for most of the investigated taxa was
measured at the beginning of the peak. Therefore, it is suggested that a reduced slew rate of
the hydropeak leads to a reduction of drift rates and biomass loss. Single taxa also seem to be

more sensitive to the duration of a hydropeaking event (e.g. Allogamus auricollis) than on the
63



slew rate. In general, EPT-taxa showed higher drift rates in autumn compared with spring,
which suggests that these taxa show a higher seasonality than Diptera. According to the size
classes Trichoptera and Plecoptera seem to have univoltine life cycles, whereas within
Ephemeroptera and Dipera univoltine, bivoltine and multivoltine life cycles are likely. The
larval stage is one of the most important criteria to the susceptibility of drift as small larvae
showed highest drift rates in all orders. This phenomenon can be explained by an increase of
the Reynolds number with increasing body size and therefore a higher resistance to increasing
shear stress. Furthermore, it was shown that drift rates of single taxa are connected to their
habitat preferences. Free swimming species and species that prefer low currents were more

susceptible to drift than interstitial taxa.

(H1) Hypothesis 1 can be confirmed.

A significant effect of hydropeaking could be shown as treatment and control samples
differed significantly. As described above it can be assumed that the catastrophic drift
increases significantly with increasing peakflow, whereas at constant low flow only

occasional drift occurs (Walters 1965).

(H2) Hypotheses 2 can be confirmed.

A clear trend of size dependent drift was detected for nearly all investigated taxa whereas
smaller specimens tended to show higher drift rates. Statzner & Holm (1989) claimed that
young and small specimens have low Re’s, since the Re increases with body size. Bottom
shear stress and flow velocity increased during the peak flow simulations therefore

individuals with higher Re’s were beneficial compared to individuals with low Re*s.

(H3) Hypothesis 3 can be confirmed
Inherent with hypothesis 2, higher drift rates were detected in autumn, as more smaller
individuals were present. Furthermore, other parameters such as the warmer water

temperature in autumn should be considered as a reason for the higher drift rates.

(H4) Hypothesis 4 can be confirmed.

Baetidae (surface dwelling) or limnophilic Trichoptera (Allogamus auricollis, Hydroptila sp.)
showed higher susceptibility to drift. Interstitial occupants like Hydropsyche sp. or
Rhyacophila sp. showed low drift rates. However, only one type of substrate was tested

(microlithal), so possibly the results would differ in different sediment conditions.
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Problems and suggestions

Although this study reveals seasonal patterns in the drift rates (mainly dependent on the larval
stage of single taxa), only two seasons (autumn and spring) could be examined. Analyzes and
observations over a longer period in all seasons may give more detailed information.
Furthermore, changing variables as temperature, different grain size compositions or different
intensities of the peak could not be considered in this study but should be tested in further
research. Using macrolithal, for example, could lead to a reduction of drift rates, because of
bigger interstitial niches, which may allow some taxa to retreat more easily. On the other hand
macrolithal could lead to higher turbulences and thus increases drift rates. Also the duration
of single phases and the upramping speed are decisive factors that probably have a strong
impact on the drift rates. Moreover, it should be considered that the experiments in this study
only observed drift reactions following a single peak, whereas flow paths beneath hydropower
plants are exposed to multiple peaks. It can be assumed that multiple peaks have a stronger
effect to the drift rates of benthic invertebrates and thus have a greater impact to the
ecosystem in affected river sections.

Another aspect that has to be considered in this study are the randomly sampled donor
populations. Although donor populations were sampled from different microhabitats it cannot
be guaranteed that the sampled individuals showed an accurate representation of the occurring

species community in a correct ratio.

For a better understanding of ecological consequences due to the drift of benthic invertebrates
case studies in affected areas are needed. Case studies could help to investigate long-term
effects of hydropeaking on changes in species composition and recolonization dynamics of
the benthic fauna. Furthermore, effects like stranding was not considered in this study, but are
an essential problem for aquatic communities.

Even though loss of biodiversity is only rarely mentioned as a consequence of hydropeaking
most likely, benthic invertebrates with high drift susceptibility decrease in affected river
sections, resulting in a reduction of biomass. This may have extensive effects on the entire

ecosystem, as for example the food sources for fish are reduced.
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Abstract

The operation of storage-power plants leads to irregularly increased runoff (hydropeaking) at
flow paths beneath a hydropower plant. Hydropeaking leads to changes in hydraulic
conditions and physico-chemical parameters, such as oxygen concentration. Even though drift
plays an important role in the life history of benthic invertebrates, hydropeaking leads to
increases in catastrophic drift and to a reduction of biomass in affected river stretches.

In Lunz am See (Austria) experimental channels (HyTEC) were constructed to simulate
hydropeaking and thus investigate the drift of benthic invertebrates following hydraulic stress.
In this study, seasonal patterns of macroinvertebrate drift caused by hydropeaking have been
investigated. In two different seasons (autumn & spring) the hydropeaking-induced drift of
aquatic macroinvertebrates was quantified and analyzed.

In general, higher drift rates were detected in autumn than in spring. This especially applied to
Trichoptera and Plecoptera, of which small larvae were mainly found in autumn. A strong
link between drift rates and larval size could be identified for these groups. Ephemeroptera
and Diptera were most abundant in spring. Mayflies showed highest drift rates in autumn and
Diptera in spring. Therefore, the life cycles of individual species have to be considered, as
they show different life-history patterns. It was found that early larval stages are more
susceptible to drift than larger individuals. Furthermore, a dependency of drift response to
habitat preferences of single taxon is very likely. Swimming and lentic taxa that mostly occur

in low-flowing habitats showed higher drift rates than interstitial taxa.
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Zusammenfassung

Der Betrieb von Speicherkraftwerken fiihrt zu haufigen Abflussschwankungen (Schwall) in
Flussabschnitten unterhalb der Kraftwerke. Schwall verandert die hydraulischen Bedingungen
und beeintrachtigt auch physikalische und chemische Parameter, wie zum Beispiel die
Sauerstoffkonzentration. Obwohl die Drift eine wichtige Rolle in der Lebensweise von
benthischen  Invertebraten  einnimmt,  fihren  Veranderungen des natlrlichen
Abflussgeschehens zu einer Zunahme der Katastrophendrift und fihren somit zu reduzierten
Biomassen in betroffenen Flieigewassern.

In Versuchsrinnen in Lunz am See (Osterreich) wurde ein kiinstlicher Schwall induziert um
das Driftverhalten von Makrozoobenthos (MZB) zu untersuchen. Diese Arbeit befasst sich
mit saisonalen Unterschieden des Driftverhaltens von MZB wéhrend Schwallereignissen. In
zwei verschiedenen Saisonen (Frihling und Herbst) wurde das durch Schwall verursachte
Driftverhalten von aquatischen Evertebraten untersucht.

Die gemessenen Driftraten waren im Herbst héher als im Frihling. Taxa der Kdcherfliegen
und der Steinfliegen zeigten einen deutlichen Zusammenhang der Driftraten und der
KorpergroRe, da vor allem kleine Individuen im Herbst gefunden wurden und diese starker
von der Schwalleinwirkung betroffen waren. Eintagsfliegen und Zweifliigler kamen hingegen
im Fruhling in hoherer Dichte vor, wobei erstere héhere Driftraten im Herbst zeigten,
Dipteren jedoch im Frihling. Grund dafir sind die unterschiedlichen Lebenszyklen
verschiedener Arten, da sie unterschiedliche Reproduktionsstrategien verfolgen. Die
Habitatpraferenz der unterschiedlichen Arten spielt ebenfalls eine wichtige Rolle bei der
Driftsenitivitat. Schwimmende und linitische Arten die bevorzugt in Bereichen mit langsamer
FlieRgeschwindigkeit vorkommen, zeigten héhere Driftraten als Arten, die im Interstitial

leben.
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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30.10.2014
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30.10.2014
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30.10.2014
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Treatment
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Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
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P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
DR
DR
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
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Ephemeroptera
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Oligochaeta
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Hirudinea
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera

LEPTOPHLEBIIDAE
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
[KI:Oligochaeta]
HYDROPTILIDAE
LIMNEPHILIDAE
ELMIDAE
ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
ATHERICIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
CAENIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
LYMNAEIDAE
PLANORBIDAE
VALVATIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
LEPIDOSTOMATIDAE
LEPTOCERIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
RHYACOPHILIDAE
ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
PLANORBIDAE
LYMNAEIDAE
ERPOBDELLIDAE
NEMOURIDAE
PERLODIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
ELMIDAE

78

Habrophlebia lauta
Oligochaeta
Amphinemura
Nemoura/Nemurella
Leuctra

Micrasema setiferum setiferum
Hydroptila
Allogamus auricollis
Hydropsychidae
Polycentropus flavomaculatus
Riolus Iv.
Chironomidae

Baetis juv.
Oligochaeta
Hydroptila
Allogamus auricollis
Riolus Iv.

Elmis Iv.
Orectochilus Iv.
Scirtidae Iv.

Limnius Iv.

Limnius ad.

Riolus ad.

Elmis ad.

Asellus aquaticus
Chironomidae
Simulium

Ibisia marginata
Antocha

Baetis juv.

Baetis rhodani
Baetis muticus
Habrophlebia lauta
Epeorus
Rhithrogena
Ecdyonurus

Caenis
Habroleptoides
Ancylus fluviatilis
Radix

Planorbis

Valvata

Erpobdella
Hydrachnidia
Oligochaeta
Amphinemura
Nemoura/Nemurella
Leuctra

Isoperla

Micrasema setiferum setiferum
Hydroptila
Allogamus auricollis
Lepidostoma hirtum
Oecetis
Hydropsyche incognita
Hydropsychidae
Polycentropus flavomaculatus
Polycentropodidae
Rhyacophilidae
Rhyacophila s. str.
Riolus ad.
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.
Chironomidae
Simulium

Antocha

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Epeorus

Planorbis

Radix

Erpobdella
Amphinemura
Perlodidae
Allogamus auricollis
Micrasema setiferum setiferum
Riolus ad.
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30.10.2014
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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30.10.2014
30.10.2014
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30.10.2014
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30.10.2014
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
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30.10.2014
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
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P1
P1
P1
P1
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P1
P1
P1
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P1
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P1
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P1
P1
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P1
P1
P2
P2
P2
P2
P2
P2
P2
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P2
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P2
DR
DR
DR
DR
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Gastropoda
Hirudinea
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera

SCIRTIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
PSYCHODIDAE
BAETIDAE
HEPTAGENIIDAE
PLANORBIDAE
ERPOBDELLIDAE
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
DYTISCIDAE
CHIRONOMIDAE
LIMONIIDAE
PSYCHODIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
PLANORBIDAE
PLANORBIDAE
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
ELMIDAE
CHIRONOMIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
PSYCHODIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
SPHAERIIDAE
ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
LIMONIIDAE
PSYCHODIDAE
EMPIDIDAE
STRATIOMYIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
CAENIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
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Scirtidae Iv.

Riolus Iv.

Elmis Iv.
Chironomidae
Simulium

Bazarella

Baetis juv.

Epeorus

Planorbis
Erpobdella
Amphinemura
Allogamus auricollis
Micrasema setiferum setiferum
Hydropsyche incognita
Hydropsychidae
Hydroptila

Riolus ad.

Scirtidae Iv.

Riolus Iv.

Elmis Iv.

Platambus Iv.
Chironomidae
Antocha

Bazarella

Baetis juv.

Epeorus
Rhithrogena
Planorbis

Ancylus fluviatilis
Oligochaeta
Amphinemura
Nemoura/Nemurella
Allogamus auricollis
Micrasema setiferum setiferum
Hydropsychidae
Hydroptila

Riolus ad.
Chironomidae
Antocha

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Hydrachnidia
Oligochaeta
Amphinemura
Allogamus auricollis
Micrasema setiferum setiferum
Hydroptila

Riolus ad.
Chironomidae
Simulium

Bazarella

Baetis rhodani
Oligochaeta
Amphinemura
Allogamus auricollis
Sphaerium

Riolus ad.
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.

Elmis Iv.

Elmis ad.

Asellus aquaticus
Chironomidae
Antocha

Bazarella
Hemerodromia
Stratiomyiidae
Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Epeorus
Rhithrogena

Caenis
Habrophlebia lauta
Habroleptoides
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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30.10.2014
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30.10.2014
30.10.2014
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30.10.2014
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30.10.2014
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30.10.2014
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30.10.2014
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Rest
Rest
Rest
Rest
Rest
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Rest
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Rest
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Rest
Rest
Rest
AZ
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AZ
AZ
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P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P2
P2
P2
P2
P2
P2

Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Gastropoda

HEPTAGENIIDAE
PLANORBIDAE
LYMNAEIDAE
PLANORBIDAE
HYDROBIIDAE
ERPOBDELLIDAE
[KI:Oligochaeta]
NEMOURIDAE
PERLODIDAE
NEMOURIDAE
LEUCTRIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
LEPTOCERIDAE
GLOSSOSOMATIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
ELMIDAE

ELMIDAE
SCIRTIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
ELMIDAE

ELMIDAE

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
GLOSSOSOMATIDAE
ELMIDAE

ELMIDAE
CHIRONOMIDAE
LIMONIIDAE
PSYCHODIDAE
BAETIDAE
BAETIDAE
BAETIDAE
PLANORBIDAE
PLANORBIDAE
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
ELMIDAE
CHIRONOMIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
LYMNAEIDAE
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Ecdyonurus
Planorbis

Radix

Ancylus fluviatilis
Bythinella
Erpobdella
Oligochaeta
Amphinemura
Perlodidae
Nemoura/Nemurella
Leuctra

Allogamus auricollis

Micrasema setiferum setiferum

Hydropsyche incognita
Hydropsychidae
Hydroptila

Oecetis

Glossosoma conformis
Polycentropodidae

Polycentropus flavomaculatus

Rhyacophilidae
Riolus ad.

Riolus Iv.

Scirtidae Iv.
Orectochilus Iv.
Chironomidae
Simulium

Antocha

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Ecdyonurus
Hydrachnidia
Amphinemura
Allogamus auricollis
Polycentropodidae
Hydropsychidae
Riolus ad.

Riolus Iv.

Elmis Iv.
Chironomidae
Simulium

Antocha
Hemerodromia
Baetis juv.

Baetis rhodani
Baetis muticus
Oligochaeta
Amphinemura
Allogamus auricollis
Hydropsychidae
Hydroptila
Hydropsyche incognita

Micrasema setiferum setiferum

Glossosoma conformis
Riolus ad.

Riolus Iv.
Chironomidae
Antocha

Bazarella

Baetis rhodani

Baetis muticus

Baetis alpinus

Ancylus fluviatilis
Planorbis

Oligochaeta
Amphinemura
Nemoura/Nemurella
Allogamus auricollis
Hydropsychidae
Hydroptila
Hydropsyche incognita

Micrasema setiferum setiferum

Riolus ad.
Chironomidae
Antocha
Baetis muticus
Baetis lutheri
Radix
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30.10.2014
30.10.2014
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Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

P2
P2
P2
P2
P2
P2
DR
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR

Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta

[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPTILIDAE
CHIRONOMIDAE
LIMONIIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPTILIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
DYTISCIDAE
DYTISCIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
PSYCHODIDAE
TIPULIDAE
STRATIOMYIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
BAETIDAE
LEPTOPHLEBIIDAE
CAENIDAE
EPHEMERELLIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
LEPIDOSTOMATIDAE
LEPTOCERIDAE
POLYCENTROPODIDAE
SCIRTIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
NEMOURIDAE
SCIRTIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
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Oligochaeta 14
Amphinemura

Nemoura/Nemurella

Allogamus auricollis

Polycentropodidae

Hydroptila

Chironomidae

Antocha

Amphinemura

Allogamus auricollis

Hydroptila

Riolus ad. 14
Riolus Iv. 107
Scirtidae Iv. 92
Orectochilus Iv.

Elmis Iv. 30
Elmis ad. 2
Platambus Iv. 1
Platambus ad. 1
Asellus aquaticus 18

Chironomidae
Simulium

Antocha
Hemerodromia
Bazarella
Tipulidae
Stratiomyiidae
Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Ecdyonurus
Ephemerella ignita
Epeorus
Rhithrogena
Habrophlebia lauta
Habroleptoides
Cloeon
Paraleptophlebia
Caenis
Ephemerella major

Ancylus fluviatilis 8
Planorbis 113
Radix 45
Bythinella

Hydrachnidia 0
Oligochaeta 0

Amphinemura

Nemoura/Nemurella

Isoperla

Allogamus auricollis

Polycentropodidae

Hydropsychidae

Hydroptila

Hydropsyche incognita

Micrasema setiferum setiferum
Lepidostoma hirtum

Oecetis

Polycentropus flavomaculatus

Scirtidae Iv. 1
Chironomidae

Baetis rhodani

Baetis muticus

Hydrachnidia

Amphinemura

Nemoura/Nemurella

Scirtidae Iv. 1
Orectochilus Iv. 2
Chironomidae

Simulium

Antocha

Baetis juv.

Baetis rhodani

Baetis alpinus

Epeorus

Ecdyonurus

Rhithrogena

Habrophlebia lauta

Hydrachnidia

Oligochaeta 4

13
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UR
UR
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P1
P1
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P2
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DR
DR
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DR
Rest
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Rest
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Rest
Rest
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Rest
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Rest
Rest
Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Plecoptera
Trichoptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Trichoptera
Ephemeroptera
Oligochaeta
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Heteroptera
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera

NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
RHYACOPHILIDAE
SCIRTIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
NEMOURIDAE
HYDROPSYCHIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
HYDROPSYCHIDAE
BAETIDAE
[KI:Oligochaeta]
LIMNEPHILIDAE
HYDROPTILIDAE
SCIRTIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
VALVATIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
RHYACOPHILIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
LEPTOCERIDAE
LEPIDOSTOMATIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
GYRINIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
CORIXIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
PERLODIDAE
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Amphinemura

Nemoura/Nemurella

Leuctra

Perlodidae

Hydropsychidae

Micrasema setiferum setiferum
Rhyacophilidae

Scirtidae Iv. 2
Chironomidae

Simulium

Baetis juv.

Amphinemura

Hydropsychidae

Baetis juv.

Baetis rhodani

Baetis muticus

Hydrachnidia 1
Oligochaeta 1
Amphinemura

Hydropsychidae

Baetis muticus

Oligochaeta 2
Limnephilidae

Hydroptila

Scirtidae Iv. 52
Orectochilus Iv. 8
Elmis Iv. 21
Riolus Iv. 10
Elmis ad. 4
Riolus ad.

Asellus aquaticus 2

Chironomidae
Simulium

Antocha
Hemerodromia
Limoniidae 1
Baetis juv.

Baetis rhodani
Baetis muticus
Epeorus
Ecdyonurus
Rhithrogena
Habrophlebia lauta
Paraleptophlebia
Habroleptoides
Ephemerella major

Ancylus fluviatilis 8
Planorbis 34
Radix 12
Bythinella 2
Valvatidae 12
Erpobdella 5
Hydrachnidia

Oligochaeta 13
Amphinemura

Nemoura/Nemurella 4
Leuctra

Isoperla

Hydropsychidae

Micrasema setiferum setiferum

Rhyacophilidae

Hydroptila

Hydropsyche incognita 22
Oecetis

Lepidostoma hirtum

Allogamus auricollis

Polycentropus flavomaculatus 6
Orectochilus Iv. 1

Riolus ad. 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Micronecta 1
Hydrachnidia 2
Oligochaeta 2

Amphinemura
Isoperla
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UR
UR
UR
UR
UR
UR
UR
P1
P1
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P1
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P1
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P2
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Rest
Rest
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Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
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Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Heteroptera
Oligochaeta
Plecoptera
Hydrachnidia
Coleoptera
Diptera

Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Diptera
Ephemeroptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera

POLYCENTROPODIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
GYRINIDAE
ELMIDAE
SCIRTIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
CORIXIDAE
[KI:Oligochaeta]
NEMOURIDAE
[Ph:Hydrachnidia]
DYTISCIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
SIMULIIDAE
BAETIDAE
SPHAERIIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
HYDRAENIDAE
DYTISCIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
STRATIOMYIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
CAENIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
VALVATIDAE
HYDROBIIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LEUCTRIDAE
POLYCENTROPODIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
LEPTOCERIDAE
LEPIDOSTOMATIDAE
SERICOSTOMATIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
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Polycentropodidae
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus

Oligochaeta 2
Amphinemura

Orectochilus Iv. 1
Riolus ad. 1
Scirtidae Iv. 2
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Micronecta

Oligochaeta

Amphinemura

Hydrachnidia 1
Platambus Iv. 1

Chironomidae
Simulium
Baetis juv.
Oligochaeta 1
Amphinemura

Simulium

Baetis rhodani

Pisidium

Orectochilus Iv. 9
Riolus ad. 5
Riolus Iv. 16
Scirtidae Iv. 85
Elmis Iv. 35
Elmis ad.
Hydraenidae ad.
Oreodytes

N R R e

Asellus aquaticus
Chironomidae
Simulium

Antocha
Hemerodromia
Stratiomyiidae
Baetis juv.

Baetis rhodani
Baetis muticus
Habrophlebia lauta
Paraleptophlebia
Habroleptoides
Rhithrogena
Epeorus
Ecdyonurus
Ephemerella major
Caenis

Planorbis 19
Ancylus fluviatilis 4
Radix 13
Valvatidae 19
Bythinella 1
Erpobdella

Hydrachnidia 4
Oligochaeta 42
Amphinemura

Nemoura/Nemurella

Isoperla

Leuctra

Polycentropodidae

Hydroptila

Allogamus auricollis

Micrasema setiferum setiferum
Rhyacophila s. str.

Polycentropus flavomaculatus
Hydropsychidae

Hydropsyche incognita

Glossosoma conformis

Oecetis

Lepidostoma hirtum

Sericostoma flavicorne

Riolus ad. 3
Scirtidae Iv. 1
Riolus Iv. 2
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Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera
Ephemeroptera
Plecoptera
Trichoptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Gastropoda
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera

CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
LIMNEPHILIDAE
SIMULIIDAE
BAETIDAE
NEMOURIDAE
HYDROPTILIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
PLANORBIDAE
NEMOURIDAE
HYDROPSYCHIDAE
LIMNEPHILIDAE
ELMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
SPHAERIIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
LIMONIIDAE
PSYCHODIDAE
TIPULIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
EPHEMERIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
CAENIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LEUCTRIDAE
PERLIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
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Chironomidae

Simulium 4

Hemerodromia

Antocha 1
Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Paraleptophlebia

Hydrachnidia 3
Oligochaeta

Amphinemura

Nemoura/Nemurella

Perlodidae

Hydropsychidae

Hydropsyche incognita

Polycentropodidae

Allogamus auricollis

Simulium 2
Baetis juv.

Amphinemura

Hydroptila

Baetis juv.

Baetis rhodani

Baetis alpinus

Hydrachnidia

Oligochaeta 4
Amphinemura

Riolus Iv. 4
Chironomidae

Simulium 1
Baetis juv.

Planorbis 1
Amphinemura

Hydropsychidae

Allogamus auricollis

Riolus ad. 1
Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Oligochaeta 2
Amphinemura

Allogamus auricollis

Pisidium 2
Riolus ad. 16
Scirtidae Iv. 41
Riolus Iv. 76
Elmis Iv. 31
Orectochilus Iv. 5
Chironomidae 2
Simulium 3

Hemerodromia

Antocha

Psychodidae

Tipulidae 1
Baetis juv.

Baetis rhodani

Baetis muticus

Paraleptophlebia 1
Habrophlebia lauta
Ephemera danica
Ephemerella major
Epeorus
Ecdyonurus
Rhithrogena
Habroleptoides
Caenis

Planorbis

Ancylus fluviatilis
Radix

Bythinella
Oligochaeta 11
Amphinemura

B oW o

Nemoura/Nemurella

Perlodidae

Leuctra

Perla grandis 1
Hydropsychidae

Hydropsyche incognita 45
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
P1
P1
P1
P1
P1
P2
P2
P2
P2
P2
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Trichoptera
Coleoptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera

POLYCENTROPODIDAE
LIMNEPHILIDAE
LEPIDOSTOMATIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE
LEPTOCERIDAE
BRACHYCENTRIDAE
ELMIDAE

ELMIDAE

ELMIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
GLOSSOSOMATIDAE
CHIRONOMIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
HYDROPTILIDAE
ELMIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
LIMNEPHILIDAE
CHIRONOMIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
ELMIDAE

ELMIDAE

ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE

ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
CERATOPOGONIDAE
TIPULIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
CAENIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
LYMNAEIDAE
PLANORBIDAE
ERPOBDELLIDAE
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LEUCTRIDAE
LIMNEPHILIDAE

Polycentropodidae 5
Allogamus auricollis

Lepidostoma hirtum 1
Polycentropus flavomaculatus 2
Rhyacophila s. str. 2
Glossosoma conformis

Oecetis 4
Micrasema setiferum setiferum 41
Riolus ad. 1

Elmis Iv. 2

Riolus Iv. 1

Orectochilus Iv. 1

Chironomidae 21
Simulium 2
Baetis juv.

Baetis rhodani 32
Baetis muticus 2
Habrophlebia lauta 1
Ecdyonurus 1
Hydrachnidia 3

Amphinemura 22
Nemoura/Nemurella 2

Allogamus auricollis
Hydropsychidae
Polycentropodidae
Glossosoma conformis
Chironomidae
Antocha

Baetis juv.

Baetis rhodani

Baetis muticus
Oligochaeta

PR R WNRE, NN R W

Hydroptila

Riolus ad. 1
Baetis juv. 3
Baetis rhodani 3
Amphinemura 3
Allogamus auricollis

Chironomidae

Baetis juv. 4
Oligochaeta 2

Amphinemura 1
Allogamus auricollis
Antocha

Baetis juv.

Baetis rhodani

[T NN

Baetis muticus

Riolus ad. 21
Elmis Iv. 46
Riolus Iv. 128
Orectochilus Iv. 3
Scirtidae Iv. 91
Limnius ad. 1
Elmis ad. 1
Asellus aquaticus 3
Chironomidae 2 142
Simulium
Antocha
Hemerodromia

[

Ceratopogonidae

Tipulidae 1
Baetis juv. 136
Baetis rhodani 111
Baetis muticus 50
Habrophlebia lauta

Ecdyonurus 1
Caenis

Rhithrogena

Epeorus

N R R R A

Habroleptoides 2
Ancylus fluviatilis 6

Radix 15
Planorbis 23
Erpobdella 2
Oligochaeta 8
Amphinemura 245
Nemoura/Nemurella 50
Isoperla 1
Leuctra 1
Allogamus auricollis 2
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
P1
P1
P1
P1
P2
P2
P2
DR
DR
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Hydrachnidia
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Ephemeroptera
Ephemeroptera
Trichoptera
Coleoptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera

HYDROPSYCHIDAE
POLYCENTROPODIDAE
GLOSSOSOMATIDAE
HYDROPTILIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
LEPIDOSTOMATIDAE
POLYCENTROPODIDAE
LEPTOCERIDAE
RHYACOPHILIDAE
SERICOSTOMATIDAE
[Ph:Hydrachnidia]
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE

BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
PERLODIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
CHIRONOMIDAE
BAETIDAE

BAETIDAE

BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
BAETIDAE

BAETIDAE
LIMNEPHILIDAE
ELMIDAE

BAETIDAE

BAETIDAE
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
ELMIDAE
GYRINIDAE

ELMIDAE

SCIRTIDAE

ELMIDAE

ASELLIDAE
CHIRONOMIDAE
LIMONIIDAE
TIPULIDAE
STRATIOMYIIDAE
BAETIDAE

BAETIDAE

BAETIDAE

BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
CAENIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
PERLODIDAE
NEMOURIDAE
LEUCTRIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
LEPTOCERIDAE
HYDROPTILIDAE
LEPIDOSTOMATIDAE
SERICOSTOMATIDAE
ELMIDAE

86

Hydropsychidae
Polycentropodidae
Glossosoma conformis

Hydroptila

Micrasema setiferum setiferum 1
Hydropsyche incognita 47
Lepidostoma hirtum 2
Polycentropus flavomaculatus 9
Oecetis

Rhyacophila s. Str. 1

Sericostoma flavicorne
Hydrachnidia 1
Chironomidae

Simulium

Antocha

Baetis juv.

Baetis rhodani

Hydrachnidia 4
Amphinemura

Isoperla

Polycentropus flavomaculatus
Polycentropodidae
Rhyacophilidae

Allogamus auricollis
Hydropsychidae

Chironomidae

Baetis juv.

Baetis rhodani

Baetis juv.

Oligochaeta

Amphinemura

Allogamus auricollis

Baetis juv.

Baetis rhodani

Allogamus auricollis

Riolus Iv. 1
Baetis juv.

Baetis rhodani

Amphinemura

Allogamus auricollis
Micrasema setiferum setiferum

Riolus Iv. 60
Orectochilus Iv. 3

Limnius Iv. 2

Scirtidae Iv. 12

Riolus ad. 13

Asellus aquaticus 3
Chironomidae 10
Antocha

Tipulidae 2
Stratiomyiidae 1

Baetis rhodani

Baetis lutheri

Baetis alpinus

Baetis muticus

Habrophlebia lauta

Habroleptoides 1
Caenis

Rhithrogena

Ecdyonurus

Ancylus fluviatilis 4
Planorbis 27
Radix 17
Hydrachnidia 3
Oligochaeta 6

Amphinemura

Isoperla

Nemoura/Nemurella

Leuctra

Polycentropus flavomaculatus 5
Polycentropodidae

Allogamus auricollis

Hydropsychidae

Micrasema setiferum setiferum

Hydropsyche incognita 24
Oecetis

Hydroptila

Lepidostoma hirtum 1
Sericostoma flavicorne

Elmis Iv. 34

22
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30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
P1
P1
P1
P2
P2
P2
P2
P2
P2
P2
P2
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Heteroptera
Hydrachnidia
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Oligochaeta
Coleoptera
Coleoptera
Ephemeroptera
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Coleoptera
Ephemeroptera
Plecoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Trichoptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera

ELMIDAE
GYRINIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
PLANORBIDAE
CORIXIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
PERLODIDAE
NEMOURIDAE
LEUCTRIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
[KI:Oligochaeta]
ELMIDAE
ELMIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
PERLODIDAE
NEMOURIDAE
ELMIDAE
BAETIDAE
NEMOURIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
POLYCENTROPODIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
NEMOURIDAE
SPHAERIIDAE
ELMIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
HALIPLIDAE
ASELLIDAE
GAMMARIDAE
CHIRONOMIDAE
PSYCHODIDAE
LIMONIIDAE
EMPIDIDAE
ATHERICIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
VALVATIDAE
PLANORBIDAE
PLANORBIDAE
HYDROBIIDAE
LYMNAEIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
LIMNEPHILIDAE
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Riolus ad. 1
Orectochilus Iv. 3
Riolus Iv. 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Planorbis 1
Micronecta 1
Hydrachnidia 9

Amphinemura

Isoperla

Nemoura/Nemurella

Leuctra

Allogamus auricollis
Polycentropodidae
Polycentropus flavomaculatus
Micrasema setiferum setiferum

Hydropsychidae

Rhyacophilidae

Oligochaeta 2
Riolus ad. 1
Riolus Iv. 2
Baetis juv.

Oligochaeta 1

Amphinemura

Isoperla

Nemoura/Nemurella

Riolus Iv. 1
Baetis rhodani

Amphinemura

Elmis Iv. 1
Chironomidae

Baetis juv.

Baetis rhodani

Baetis muticus

Hydrachnidia 1
Amphinemura

Polycentropodidae

Baetis juv.

Baetis muticus

Ephemerella major

Amphinemura

Pisidium 1
Riolus ad. 12
Orectochilus Iv. 19
Riolus Iv. 83
Elmis Iv. 10
Scirtidae Iv. 123
Elmis ad. 2
Haliplus Iv. 1
Asellus aquaticus 11
Gammarus fossarum 1

Chironomidae
Bazarella

Antocha
Hemerodromia
Ibisia marginata
Baetis juv.

Baetis rhodani
Ephemerella major
Habrophlebia lauta
Habroleptoides
Epeorus
Ecdyonurus
Rhithrogena

Valvata 1
Planorbis 41
Ancylus fluviatilis 8
Bythinella 4
Radix 8
Erpobdella 2
Hydrachnidia 1
Oligochaeta 10

Amphinemura
Nemoura/Nemurella
Leuctra

Allogamus auricollis
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Control

Control

Control

Control

Control

Control

Control

Control

Control

Control
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Treatment
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Treatment
Treatment
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Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
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Treatment
Treatment
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Treatment
Treatment
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Treatment
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Treatment
Treatment
Treatment
Treatment
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Rest
Rest
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Rest
Rest
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AZ
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Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Coleoptera
Coleoptera
Diptera
Ephemeroptera
Plecoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Gastropoda
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Oligochaeta
Coleoptera
Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Diptera
Oligochaeta
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera

POLYCENTROPODIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
LEPTOCERIDAE
LEPIDOSTOMATIDAE
GLOSSOSOMATIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
NEMOURIDAE
GLOSSOSOMATIDAE
ELMIDAE
HALIPLIDAE
CHIRONOMIDAE
HEPTAGENIIDAE
NEMOURIDAE
LIMNEPHILIDAE
HALIPLIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
PLANORBIDAE
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
LEPTOCERIDAE
[KI:Oligochaeta]
ELMIDAE
CHIRONOMIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
CHIRONOMIDAE
[KI:Oligochaeta]
LIMNEPHILIDAE
BRACHYCENTRIDAE
ELMIDAE

ELMIDAE
SCIRTIDAE
GYRINIDAE
ELMIDAE

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
CAENIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
VALVATIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
GLOSSOSOMATIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
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Polycentropodidae

Polycentropus flavomaculatus
Micrasema setiferum setiferum
Hydropsychidae

Rhyacophilidae

Hydropsyche incognita

Hydroptila

Oecetis

Lepidostoma hirtum

Glossosoma conformis
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Hydrachnidia 3
Amphinemura

Nemoura/Nemurella

Glossosoma conformis

Elmis Iv. 1
Haliplus Iv. 1
Chironomidae

Ecdyonurus

Amphinemura

Allogamus auricollis

Haliplus Iv. 1
Chironomidae

Simulium

Baetis rhodani

Planorbis 1
Amphinemura

Nemoura/Nemurella

Allogamus auricollis

Micrasema setiferum setiferum

Hydroptila

Oecetis

Oligochaeta 2
Riolus Iv. 2

Chironomidae

Baetis rhodani

Oligochaeta 5
Nemoura/Nemurella

Allogamus auricollis

Chironomidae

Oligochaeta 2
Allogamus auricollis

Micrasema setiferum setiferum

Elmis Iv. 10
Riolus Iv. 23
Scirtidae Iv. 8
Orectochilus Iv. 2
Limnius ad. 1
Riolus ad. 3

Chironomidae
Simulium
Hemerodromia
Baetis rhodani
Baetis muticus
Ecdyonurus
Rhithrogena
Ephemerella major
Caenis
Habrophlebia lauta
Habroleptoides
Paraleptophlebia

Valvata 11
Planorbis 23
Ancylus fluviatilis 4
Radix 3
Bythinella 3
Hydrachnidia 1
Oligochaeta 15

Amphinemura
Nemoura/Nemurella

Leuctra

Isoperla

Glossosoma conformis
Allogamus auricollis
Micrasema setiferum setiferum
Hydroptila
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Rest
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Rest
Rest
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Rest
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Rest
Rest
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Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera

LEPTOCERIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
LEPIDOSTOMATIDAE
SCIRTIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
SERICOSTOMATIDAE
SCIRTIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
PSYCHODIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
GYRINIDAE
CHIRONOMIDAE
LIMONIIDAE
BAETIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
PLANORBIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
SERICOSTOMATIDAE
HYDROPTILIDAE
DYTISCIDAE
CHIRONOMIDAE
BAETIDAE
SCIRTIDAE
ELMIDAE

ELMIDAE
GYRINIDAE
ELMIDAE

ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
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Oecetis

Hydropsyche incognita
Hydropsychidae

Polycentropus flavomaculatus
Polycentropodidae

Lepidostoma hirtum

Scirtidae Iv. 2
Elmis Iv. 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Ecdyonurus

Amphinemura

Allogamus auricollis

Hydropsychidae

Polycentropodidae

Sericostoma flavicorne

Scirtidae Iv. 3
Riolus Iv. 12
Chironomidae

Simulium

Antocha

Bazarella

Baetis juv.

Baetis rhodani

Baetis muticus

Paraleptophlebia

Habrophlebia lauta

Amphinemura

Allogamus auricollis

Hydropsychidae

Hydropsyche incognita

Micrasema setiferum setiferum
Orectochilus Iv. 1
Chironomidae

Antocha

Baetis juv.

Habrophlebia lauta

Ephemerella major

Ancylus fluviatilis 1
Hydrachnidia 2
Amphinemura

Nemoura/Nemurella

Allogamus auricollis

Hydropsychidae

Micrasema setiferum setiferum
Hydroptila

Riolus Iv. 1
Chironomidae

Baetis juv.

Baetis muticus

Amphinemura

Allogamus auricollis

Hydropsychidae

Sericostoma flavicorne

Hydroptila

Platambus Iv. 1
Chironomidae

Baetis juv.

Scirtidae Iv. 32
Elmis Iv. 20
Riolus Iv. 29
Orectochilus Iv. 7
Riolus ad. 8
Elmis ad. 1
Asellus aquaticus 5

Chironomidae
Simulium
Antocha
Hemerodromia
Baetis juv.
Baetis rhodani
Baetis muticus
Ecdyonurus
Habrophlebia lauta
Habroleptoides
Rhithrogena
Epeorus
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Rest
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Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Crustacea
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera

CAENIDAE
VALVATIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
SERICOSTOMATIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
GLOSSOSOMATIDAE
LEPTOCERIDAE
LEPIDOSTOMATIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
ELMIDAE
SCIRTIDAE
CHIRONOMIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
LEPIDOSTOMATIDAE
LEPTOCERIDAE
HYDROPSYCHIDAE
LEPTOCERIDAE
LEPIDOSTOMATIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
SPHAERIIDAE
ELMIDAE
SCIRTIDAE

ELMIDAE

ELMIDAE
GYRINIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
LIMONIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
CAENIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
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Caenis
Valvata 1

o

Ancylus fluviatilis
Planorbis 26
Radix
Bythinella
Hydrachnidia

© N PN

Oligochaeta

Amphinemura
Nemoura/Nemurella

Leuctra

Allogamus auricollis
Hydropsychidae
Polycentropodidae
Sericostoma flavicorne
Hydropsyche incognita
Micrasema setiferum setiferum
Hydroptila

Glossosoma conformis
Oecetis

Lepidostoma hirtum
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Hydrachnidia 2
Oligochaeta 1
Amphinemura

Allogamus auricollis
Polycentropodidae

Riolus ad. 1
Scirtidae Iv. 1
Chironomidae

Baetis juv.

Oligochaeta 3
Amphinemura

Polycentropodidae

Micrasema setiferum setiferum

Elmis Iv. 1
Asellus aquaticus 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Oligochaeta 4
Amphinemura

Allogamus auricollis

Micrasema setiferum setiferum
Lepidostoma hirtum

Oecetis

Hydropsychidae

Athripsodes

Lepidostomatidae

Elmis Iv. 1
Chironomidae

Baetis juv.

Oligochaeta 8
Amphinemura

Allogamus auricollis

Sphaerium 2
Riolus ad. 8
Scirtidae Iv. 31
Elmis Iv. 12
Riolus Iv. 20
Orectochilus Iv. 4
Elmis ad. 1
Asellus aquaticus 4
Chironomidae

Antocha

Hemerodromia

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Habrophlebia lauta

Caenis

Ephemerella major

Rhithrogena

61
15

15

u N W N

22
11

10

B, NN N

34

45
14

11

79

61
15

79

15

25
18

U N W N

22
11

=
o B N

W N R N®RNRRERRRERRRENRWDRERNNNRRPLNNDRWERRRE R BAPR

NP W
2 O N B

36

45
14

11



30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
30.10.2014
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015
08.03.2015

B R R R R R R R R RBRR R R RBRPR RBRRP RBRRP RBRRPRRRPRRRRERRRRRRRBRR RBRR RBRPR RBRPB RBRPB RBRRPB RRBRRERRRERRRERRREROODDDDDDDDDDDDDNDDNDANDNDAND OO O

Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment

Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
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UR
UR
UR
UR
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P1
P2
P2
P2
P2
P2

Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera

HEPTAGENIIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
HYDROBIIDAE
LYMNAEIDAE
PLANORBIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
LEPIDOSTOMATIDAE
LEPTOCERIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
HYDROPTILIDAE
SERICOSTOMATIDAE
SERICOSTOMATIDAE
ELMIDAE

ELMIDAE
GYRINIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE
ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE

ELMIDAE

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
[KI:Oligochaeta]
NEMOURIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
ELMIDAE

ELMIDAE

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
NEMOURIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
ELMIDAE

ELMIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
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Ecdyonurus
Habroleptoides

Ancylus fluviatilis 19
Bythinella 3
Radix 6
Planorbis 23
Erpobdella 3
Hydrachnidia 5
Oligochaeta 30

Amphinemura
Nemoura/Nemurella

Leuctra

Isoperla

Allogamus auricollis
Polycentropodidae
Micrasema setiferum setiferum
Lepidostoma hirtum

Oecetis

Hydropsychidae
Polycentropus flavomaculatus
Hydropsyche incognita
Glossosoma conformis
Hydroptila

Sericostoma flavicorne
Sericostomatidae

Riolus ad.

Limnius Iv.

Orectochilus Iv.

N SIS

Gammarus fossarum
Chironomidae
Simulium

Antocha

Epeorus

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus/lutheri
Oligochaeta
Amphinemura
Leuctra
Hydropsychidae
Polycentropodidae
Rhyacophilidae
Glossosoma conformis
Riolus ad.
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.

Elmis Iv.

B RN RN

Elmis ad.
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus/lutheri
Ephemerella major
Rhithrogena
Oligochaeta
Amphinemura
Hydropsychidae
Hydroptila

Riolus ad. 1
Riolus Iv. 10
Elmis Iv. 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis alpinus/lutheri
Habroleptoides

Amphinemura

Hydropsychidae

Hydroptila

Allogamus auricollis

Riolus ad. 1
Riolus Iv. 2
Chironomidae

Baetis juv.

Baetis rhodani
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P2
P2
P2
P2
P2
P2
P2
DR
DR
DR
DR
DR
DR
DR
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DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Rest
Rest
Rest
Rest
Rest
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Rest
Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
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AZ
AZ
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AZ
AZ
AZ
AZ
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Ephemeroptera
Ephemeroptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Plecoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera

BAETIDAE
BAETIDAE
NEMOURIDAE
PERLODIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
BAETIDAE
LEUCTRIDAE
LIMNEPHILIDAE
ELMIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
ATHERICIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
ERPOBDELLIDAE
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
NEMOURIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
GLOSSOSOMATIDAE
HYDROPTILIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
SERICOSTOMATIDAE
RHYACOPHILIDAE
PSYCHOMYIIDAE
HYDROPSYCHIDAE
GYRINIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
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Baetis muticus

Baetis alpinus/lutheri

Amphinemura

Isoperla

Hydropsychidae

Hydroptila

Allogamus auricollis

Riolus ad. 1
Scirtidae Iv. 1
Riolus Iv. 3
Chironomidae

Simulium

Hemerodromia

Baetis juv.

Leuctra

Allogamus auricollis

Riolus ad. 24
Orectochilus Iv. 9
Scirtidae Iv. 34
Riolus Iv. 57
Elmis Iv. 13
Elmis ad. 2
Limnius ad. 1
Gammarus fossarum 1

Chironomidae
Simulium

Antocha
Hemerodromia
Ibisia marginata
Epeorus

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Ephemerella major
Rhithrogena
Habroleptoides
Paraleptophlebia
Habrophlebia lauta

Ecdyonurus

Ancylus fluviatilis 10
Planorbis 13
Radix 1
Bythinella 2
Erpobdella 1
Oligochaeta

Amphinemura

Leuctra

Isoperla

Nemoura/Nemurella
Hydropsychidae
Polycentropodidae
Glossosoma conformis
Hydroptila

Allogamus auricollis
Micrasema setiferum ssp.
Sericostomatidae
Rhyacophila s. Str.
Psychomyia

Hydropsyche incognita
Orectochilus Iv. 3
Elmis ad. 1
Chironomidae

Simulium

Epeorus

Habrophlebia lauta

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri

Hydrachnidia

Amphinemura
Nemoura/Nemurella

Isoperla

Allogamus auricollis
Polycentropus flavomaculatus
Hydropsychidae
Polycentropodidae
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P2
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P2
P2
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Rest
Rest
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Rest
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Rest
Rest
Rest
Rest
Rest
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Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Trichoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Oligochaeta
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta

ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[KI:Oligochaeta]
NEMOURIDAE
HYDROPTILIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
LEPTOPHLEBIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
[KI:Oligochaeta]
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ASELLIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
SIPHLONURIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
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Riolus Iv. 1
Riolus ad. 2
Chironomidae

Simulium

Antocha

Baetis juv.

Baetis rhodani

Baetis alpinus

Baetis lutheri

Ephemerella major

Rhithrogena

Amphinemura

Allogamus auricollis

Hydropsychidae

Micrasema setiferum ssp.

Hydroptila

Hydropsyche incognita

Elmis ad. 1
Elmis Iv. 1
Asellus aquaticus 1

Chironomidae
Simulium
Baetis juv.
Baetis rhodani
Baetis muticus
Baetis alpinus
Rhithrogena

Oligochaeta

Amphinemura

Hydroptila

Elmis Iv. 1
Asellus aquaticus 1

Chironomidae
Simulium
Hemerodromia
Habrophlebia lauta
Baetis rhodani
Baetis muticus
Baetis alpinus
Hydrachnidia
Oligochaeta
Amphinemura
Allogamus auricollis
Polycentropodidae
Micrasema setiferum ssp.
Chironomidae
Simulium

Baetis juv.
Oligochaeta

Elmis ad.

Riolus Iv.

Riolus ad.

Elmis Iv.

Limnius Iv.
Scirtidae Iv.

Asellus aquaticus

N R R P W WwN

Gammarus fossarum
Chironomidae
Simulium

Antocha
Hemerodromia
Epeorus
Habrophlebia lauta
Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus

Baetis lutheri
Ephemerella major
Rhithrogena
Ecdyonurus
Paraleptophlebia
Habroleptoides
Siphlonurus lacustris
Planorbis 6
Ancylus fluviatilis 4
Radix 1
Erpobdella

Hydrachnidia 4
Oligochaeta

B W o N W

1

2

17 18
21 22
1 1
5 3 8
4 4
2 3
1 1
1 1
2 2
7 7
3 4
3 3
2 2
1 1
1

1

1

1

25 27
8 8
4 4
5 5
3 3
2 2
1 1
1 1
5 5
6 6
1

1

17 18
2 2
1 1
1 1
1 1
2 2
4 4
1 1
2 2
2 1 3
1 1
1 1
1 1
4 4
2 2
1 1 2
2 2
2

3

3

8

1

4

1

2

180 188
29 31
1 1
3 3
2 6
36 36
288 288
86 91
11 11
23 23
5 6
2 2
8 11
6 8
6

3

1

6

4

1

3

4

12 12
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Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
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UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
P1
P1
P1
P1
P1
P1
P1
P1
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P1
P1
P1
P1
P1
P1
P1
P1
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
DR
DR
DR
DR

Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Trichoptera

NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LEUCTRIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
LIMNEPHILIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
BRACHYCENTRIDAE
LIMNEPHILIDAE
HYDROPTILIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
PLANORBIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPTILIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
HYDROPSYCHIDAE
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Amphinemura
Nemoura/Nemurella

Isoperla

Leuctra

Allogamus auricollis
Polycentropus flavomaculatus
Hydropsychidae
Polycentropodidae
Micrasema setiferum ssp.
Hydroptila

Hydropsyche incognita
Rhyacophila s. Str.
Limnephilidae

Orectochilus Iv. 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Epeorus

Hydrachnidia 1
Amphinemura

Polycentropus flavomaculatus
Hydropsychidae

Rhyacophila s. Str.

Elmis Iv.

Riolus Iv.

Scirtidae Iv.

N P A ®

Riolus ad.

Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus
Rhithrogena
Amphinemura

Leuctra

Hydropsychidae
Hydropsyche incognita
Glossosoma conformis
Micrasema setiferum ssp.
Allogamus auricollis
Hydroptila

Elmis Iv. 2
Riolus Iv. 3
Asellus aquaticus 2
Chironomidae

Simulium

Hemerodromia

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis lutheri

Habroleptoides

Habrophlebia lauta

Oligochaeta 1
Amphinemura

Leuctra

Hydropsychidae

Micrasema setiferum ssp.

Hydroptila

Riolus ad. 2
Elmis ad. 1
Chironomidae

Hemerodromia

Baetis juv.

Baetis rhodani

Ancylus fluviatilis

Hydrachnidia

Oligochaeta

Amphinemura

Nemoura/Nemurella

Allogamus auricollis

Hydroptila

Riolus Iv. 1
Chironomidae

Baetis muticus

Hydropsychidae
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45

17
12
15
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Treatment
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Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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AZ
AZ
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Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera

SPHAERIIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ASELLIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
ATHERICIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
EPHEMERIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
HYDROBIIDAE
PLANORBIDAE
LYMNAEIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
NEMOURIDAE
PERLODIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
BRACHYCENTRIDAE
LIMNEPHILIDAE
HYDROPTILIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
LEPIDOSTOMATIDAE
SERICOSTOMATIDAE
GYRINIDAE
ELMIDAE
HYDRAENIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEUCTRIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEUCTRIDAE
LIMNEPHILIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
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Sphaerium 1
Orectochilus Iv.

Elmis Iv.

Riolus Iv.

Scirtidae Iv.

Riolus ad.

Elmis ad.

Limnius Iv.

Limnius ad.

Asellus aquaticus
Gammarus fossarum
Chironomidae
Simulium
Hemerodromia

Ibisia marginata

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri

Epeorus

Rhithrogena
Habroleptoides
Habrophlebia lauta
Ephemera danica
Ecdyonurus
Paraleptophlebia
Bythinella

Planorbis

Radix

Erpobdella
Hydrachnidia
Oligochaeta
Amphinemura

Leuctra
Nemoura/Nemurella
Isoperla
Polycentropus flavomaculatus
Hydropsychidae
Rhyacophila s. Str.
Hydropsyche incognita
Glossosoma conformis
Micrasema setiferum ssp.
Allogamus auricollis
Hydroptila
Rhyacophilidae
Polycentropodidae
Lepidostoma hirtum
Sericostoma flavicorne
Orectochilus Iv.

Elmis Iv.

Hydraena ad.

S )

Gammarus fossarum
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Habrophlebia lauta
Epeorus
Rhithrogena
Leuctra
Amphinemura
Allogamus auricollis
Hydropsychidae
Rhyacophila s. Str.
Polycentropodidae
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis alpinus
Leuctra

Allogamus auricollis
Orectochilus Iv. 3
Chironomidae

Simulium

Baetis juv.
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
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Control
Control
Control
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
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P1
P1
P2
P2
P2
P2
P2
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
UR
P1
P1
P1

Ephemeroptera
Plecoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Diptera
Ephemeroptera
Ephemeroptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera

BAETIDAE
NEMOURIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
CHIRONOMIDAE
BAETIDAE
EPHEMERELLIDAE
GYRINIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
PLANORBIDAE
PLANORBIDAE
HYDROBIIDAE
[KI:Oligochaeta]
LEUCTRIDAE
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
LEPIDOSTOMATIDAE
HYDROPSYCHIDAE
LEPTOCERIDAE
RHYACOPHILIDAE
PSYCHOMYIIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
LEUCTRIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
ELMIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
LIMNEPHILIDAE
RHYACOPHILIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE

96

Baetis rhodani
Amphinemura
Chironomidae
Simulium
Baetis juv.
Baetis rhodani
Baetis lutheri
Chironomidae

Baetis juv.

Ephemerella

Orectochilus Iv. 3
Elmis Iv. 15
Scirtidae Iv. 12
Riolus Iv. 16
Riolus ad. 1
Gammarus fossarum 2

Chironomidae
Simulium
Hemerodromia
Antocha

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Habrophlebia lauta
Epeorus
Rhithrogena
Ecdyonurus
Ephemerella major
Ancylus fluviatilis
Planorbis
Bythinella

oW N o

Oligochaeta

Leuctra

Amphinemura
Nemoura/Nemurella
Isoperla

Allogamus auricollis
Hydropsychidae
Rhyacophila s. Str.
Polycentropodidae
Micrasema setiferum ssp.
Hydroptila
Lepidostoma hirtum
Hydropsyche incognita
Oecetis

Rhyacophila tristis
Psychomyia pusilla
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.

Riolus ad.

BN RPN O

Gammarus fossarum
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Habrophlebia lauta
Epeorus
Hydrachnidia 11
Amphinemura

Leuctra

Allogamus auricollis

Polycentropus flavomaculatus
Hydropsychidae

Polycentropodidae

Riolus ad. 1
Chironomidae

Baetis juv.

Baetis rhodani

Baetis alpinus

Hydrachnidia 1
Allogamus auricollis

Rhyacophila s. Str.

Orectochilus Iv. 1
Chironomidae

Simulium
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P1
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P2
Rest
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
UR
UR
UR
UR
UR
UR
UR
P1
P1
P1
P1
P1
P1
P1
P1
P2
P2

Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Bivalvia
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Trichoptera
Trichoptera
Coleoptera
Diptera

BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
LIMNEPHILIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
NEMOURIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
HALIPLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
LYMNAEIDAE
PLANORBIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
NEMOURIDAE
LIMNEPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
SPHAERIIDAE
SCIRTIDAE
CHIRONOMIDAE
SIMULIIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
RHYACOPHILIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
ELMIDAE
CHIRONOMIDAE
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Baetis juv. 10
Baetis rhodani 1 4
Baetis muticus

Baetis alpinus 2
Hydrachnidia 1

Allogamus auricollis 1
Chironomidae 5
Simulium 2
Baetis juv. 4
Baetis rhodani 2
Hydrachnidia 1
Amphinemura 1
Orectochilus Iv. 4

Scirtidae Iv. 11

Riolus Iv. 25

Riolus ad. 9

Elmis Iv. 20

Elmis ad. 5

Haliplus Iv. 1

Chironomidae 26 112
Simulium 8
Antocha 3
Hemerodromia 9
Baetis juv. 167
Baetis rhodani 35 43
Baetis muticus 7
Baetis alpinus 2 8
Baetis lutheri 1 11
Habrophlebia lauta 27
Epeorus 5 2
Ecdyonurus 1 2
Rhithrogena 10
Habroleptoides 1 1
Ancylus fluviatilis 1

Radix 3

Planorbis 4

Hydrachnidia 2

Oligochaeta 9

Amphinemura 87
Leuctra 4
Nemoura/Nemurella 12 4
Allogamus auricollis 10 38
Polycentropus flavomaculatus 6
Hydropsychidae 40
Polycentropodidae 6
Rhyacophila s. Str. 2 1
Micrasema setiferum ssp. 1 51
Hydroptila 3
Hydropsyche incognita 61
Glossosomatidae 1
Sphaerium 2

Scirtidae Iv. 1

Chironomidae 43
Simulium 3 78
Epeorus 1 2
Baetis juv. 3 73
Baetis rhodani 2 36
Baetis muticus 8
Baetis alpinus 2 13
Baetis lutheri 1
Amphinemura 4
Allogamus auricollis 2
Hydropsychidae 4
Chironomidae 7
Simulium 8
Baetis juv. 12
Baetis rhodani

Baetis alpinus

Nemoura/Nemurella 1
Rhyacophila s. Str. 1
Riolus ad. 1

Chironomidae 7
Simulium 1 7
Baetis juv. 19
Baetis rhodani 2
Baetis alpinus 1
Allogamus auricollis 1
Hydropsychidae 1
Riolus ad. 1

Chironomidae 6
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P2
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DR
DR
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Rest
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Diptera
Ephemeroptera
Ephemeroptera
Trichoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera

SIMULIIDAE
BAETIDAE
BAETIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
LIMNEPHILIDAE
SCIRTIDAE
ELMIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
HYDRAENIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
ATHERICIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
PLANORBIDAE
HYDROBIIDAE
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
BRACHYCENTRIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
DYTISCIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
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Simulium

Baetis juv.

Baetis alpinus
Allogamus auricollis
Hydropsychidae
Riolus ad. 1
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Allogamus auricollis

Scirtidae Iv. 8
Riolus ad. 3
Orectochilus Iv. 2
Elmis Iv. 10
Riolus Iv. 13
Hydraena ad. 1
Chironomidae

Simulium

Antocha

Hemerodromia

Ibisia marginata

Epeorus

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri
Habrophlebia lauta
Paraleptophlebia
Ecdyonurus

Rhithrogena

Ephemerella major
Ancylus fluviatilis 9
Bythinella 2
Amphinemura
Nemoura/Nemurella
Leuctra

Isoperla

Allogamus auricollis
Hydropsychidae
Hydroptila

Micrasema setiferum ssp.
Rhyacophilidae
Polycentropus flavomaculatus
Hydropsyche incognita
Orectochilus Iv.

Scirtidae Iv.

Riolus Iv.

Riolus ad.

Chironomidae

Simulium

Antocha

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri

Epeorus
Hydrachnidia 1
Oligochaeta 1

Amphinemura
Hydropsychidae

Micrasema setiferum ssp.
Polycentropodidae
Polycentropus flavomaculatus
Rhyacophila s. Str.
Glossosoma conformis
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Epeorus

Oreodytes sanmarkii 1
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis alpinus

Baetis muticus

14

g N ooa

42

(SN, I NI

182

13
492
108

11

21

15

25
29
11
26

B oW RN

26
32

26
28

14

P W NNNERENRRNGN

B RN R R

=
[SIFN

N WO Rk P U R RPN

i
o P
© & B WO

20
492
122

11

21

22

26
34

25

w
B RN U
N R

PR W ONNRWRRNUONR R ®WO

=
o

11 12



09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015

09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015
09.03.2015

PR R R PR R R R R R R R RRPRRRPRRRRRRRRRRRRRPRPRRRRRRRRRRRPRRRRPRRRRRRRRRRPLR R R PR PR R

N NN RNNNNNNNNNNNR R PR P

Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

P2

P2

P2

P2

P2

P2

P2

P2

DR

DR

DR

DR

DR

DR

Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
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Rest
Rest
Rest
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AZ
AZ
AZ
AZ
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AZ
AZ
AZ
AZ
AZ
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UR

Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Bivalvia
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera

Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Plecoptera
Trichoptera
Diptera

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
GLOSSOSOMATIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
SPHAERIIDAE
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
HALIPLIDAE
ELMIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
TIPULIDAE
ATHERICIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
PLANORBIDAE
HYDROBIIDAE
PLANORBIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
LUMBRICIDAE
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
HYDROPTILIDAE
BRACHYCENTRIDAE
POLYCENTROPODIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE
LIMNEPHILIDAE

SERICOSTOMATIDAE
LEPTOCERIDAE
PSYCHOMYIIDAE
HYDROPSYCHIDAE
GYRINIDAE
SCIRTIDAE
CHIRONOMIDAE
SIMULIIDAE
HEPTAGENIIDAE
BAETIDAE

BAETIDAE

BAETIDAE

BAETIDAE

BAETIDAE
NEMOURIDAE
NEMOURIDAE
POLYCENTROPODIDAE
CHIRONOMIDAE
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Riolus Iv. 2
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis alpinus
Amphinemura
Glossosoma conformis
Riolus ad. 1
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis alpinus
Sphaerium 2
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.

Elmis Iv.

Riolus ad.

Elmis ad.

Haliplus Iv.

Limnius Iv.

Asellus aquaticus
Chironomidae
Simulium

Antocha
Hemerodromia
Tipulidae

Ibisia marginata
Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Habroleptoides
Habrophlebia lauta
Ephemerella major
Epeorus
Ecdyonurus
Rhithrogena

Ancylus fluviatilis 3
Bythinella 7
Planorbis 8
Erpobdella

Hydrachnidia 2
Oligochaeta

Eiseniella

Amphinemura
Nemoura/Nemurella
Leuctra

Isoperla
Hydropsychidae
Hydropsyche incognita
Hydroptila

Micrasema setiferum ssp.
Polycentropodidae
Polycentropus flavomaculatus
Rhyacophila s. Str.
Glossosoma conformis
Allogamus auricollis
Sericostoma
flavicorne/personatum
Athripsodes
Psychomyia pusilla
Hydropsyche dinarica
Orectochilus Iv.
Scirtidae Iv.
Chironomidae
Simulium

Epeorus

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri
Amphinemura
Nemoura/Nemurella
Polycentropus flavomaculatus
Chironomidae
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P1
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DR
DR
DR
DR
DR
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Rest
Rest
Rest
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Rest
AZ
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Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Trichoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera

Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera

SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
HYDROPSYCHIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
GYRINIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
EMPIDIDAE
TIPULIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
HYDROBIIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
LUMBRICIDAE
NEMOURIDAE
NEMOURIDAE
PERLODIDAE
LEUCTRIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
LEPTOCERIDAE
LIMNEPHILIDAE
HYDROPSYCHIDAE
GLOSSOSOMATIDAE
LEPIDOSTOMATIDAE
RHYACOPHILIDAE
POLYCENTROPODIDAE
LEPTOCERIDAE

SERICOSTOMATIDAE
GYRINIDAE
CHIRONOMIDAE
SIMULIIDAE
HEPTAGENIIDAE
BAETIDAE

BAETIDAE

BAETIDAE

Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Amphinemura
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Oligochaeta
Hydropsychidae
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Oligochaeta
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis alpinus
Oligochaeta
Orectochilus Iv.
Scirtidae Iv.

Riolus Iv.

Elmis Iv.

Riolus ad.

Limnius ad.
Gammarus fossarum
Asellus aquaticus
Chironomidae
Simulium

Antocha
Hemerodromia
Tipulidae

Epeorus

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Ecdyonurus
Rhithrogena
Ephemerella major
Habrophlebia lauta
Habroleptoides
Planorbis

Bythinella
Erpobdella
Hydrachnidia
Oligochaeta
Eiseniella
Amphinemura
Nemoura/Nemurella
Isoperla

Leuctra
Polycentropus flavomaculatus
Hydropsychidae
Micrasema setiferum ssp.
Hydroptila

Oecetis lacustris
Allogamus auricollis
Hydropsyche incognita
Glossosoma conformis
Lepidostoma hirtum
Rhyacophila s. Str.
Polycentropodidae
Athripsodes
Sericostoma
flavicorne/personatum
Orectochilus Iv.
Chironomidae
Simulium

Epeorus

Baetis juv.

Baetis rhodani
Baetis muticus
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
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Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Control
Treatment
Treatment

AZ
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AZ
AZ
UR
UR
UR
UR
UR
UR
P1
P1
P1
P1
P1
P1
P1
P2
P2
P2
P2
DR
DR
DR
DR
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Rest
AZ
AZ

Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Plecoptera
Trichoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Crustacea
Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Oligochaeta
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera

Trichoptera
Coleoptera
Coleoptera

BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
LEUCTRIDAE
POLYCENTROPODIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
LEUCTRIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
GYRINIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
ASELLIDAE
CHIRONOMIDAE
SIMULIIDAE
LIMONIIDAE
TIPULIDAE
ATHERICIDAE
EMPIDIDAE
HEPTAGENIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
EPHEMERELLIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
EMPIDIDAE
ATHERICIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
HEPTAGENIIDAE
PLANORBIDAE
PLANORBIDAE
LYMNAEIDAE
HYDROBIIDAE
[KI:Oligochaeta]
LUMBRICIDAE
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
POLYCENTROPODIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
HYDROPTILIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
LIMNEPHILIDAE
LEPIDOSTOMATIDAE

SERICOSTOMATIDAE
ELMIDAE
GYRINIDAE

Baetis alpinus
Baetis lutheri
Centroptilum
Amphinemura
Leuctra
Polycentropodidae
Elmis Iv. 1
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Centroptilum
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis alpinus
Ephemerella major
Leuctra
Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Chironomidae
Simulium

Baetis juv.

Baetis rhodani

Orectochilus Iv. 8
Elmis Iv. 21
Scirtidae Iv. 7
Riolus Iv. 36
Limnius Iv. 1
Riolus ad. 4
Elmis ad. 3
Gammarus fossarum 3
Asellus aquaticus 7

Chironomidae
Simulium

Antocha

Tipulidae

Ibisia marginata
Hemerodromia
Epeorus

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Ephemerella major
Habrophlebia lauta
Rhithrogena
Empididae

Atherix ibis
Paraleptophlebia
Habroleptoides

Ecdyonurus

Ancylus fluviatilis 1
Planorbis 16
Radix 2
Bythinella 1
Oligochaeta

Eiseniella

Amphinemura
Nemoura/Nemurella
Leuctra

Isoperla
Polycentropodidae
Hydropsychidae
Hydropsyche incognita
Hydropsyche dinarica
Micrasema setiferum ssp.
Hydroptila

Polycentropus flavomaculatus
Rhyacophila s. Str.
Allogamus auricollis
Lepidostoma hirtum

Sericostoma

flavicorne/personatum

Riolus ad. 1
Orectochilus Iv. 1
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AZ
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P1
P1
P1
P1
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P2
P2
P2
P2
DR
DR
DR
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Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest
Rest

Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Trichoptera
Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Crustacea
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera

ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
LIMNEPHILIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
BRACHYCENTRIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
NEMOURIDAE
HYDROPSYCHIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
LEPIDOSTOMATIDAE
HYDROPTILIDAE
RHYACOPHILIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HYDROPSYCHIDAE
CHIRONOMIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
[KI:Oligochaeta]
NEMOURIDAE
ELMIDAE
GYRINIDAE
ELMIDAE
ELMIDAE
SCIRTIDAE
ELMIDAE
ELMIDAE
GAMMARIDAE
CHIRONOMIDAE
SIMULIIDAE
EMPIDIDAE
ATHERICIDAE
BAETIDAE
BAETIDAE

102

Riolus Iv. 2
Chironomidae

Simulium

Baetis juv.

Baetis rhodani

Baetis muticus

Baetis alpinus

Baetis lutheri

Epeorus
Hydrachnidia 4
Oligochaeta 1

Amphinemura
Leuctra
Hydropsychidae
Allogamus auricollis

Orectochilus Iv. 1
Riolus Iv. 2
Elmis Iv. 1

Chironomidae
Simulium
Baetis juv.
Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri

Centroptilum

Hydrachnidia 3
Oligochaeta 2
Amphinemura

Leuctra

Hydropsychidae

Micrasema setiferum ssp.

Riolus Iv. 4
Esolus Iv. 1

Chironomidae
Simulium

Baetis juv.

Baetis rhodani
Baetis muticus
Baetis alpinus
Centroptilum
Amphinemura
Hydropsychidae
Allogamus auricollis
Micrasema setiferum ssp.
Lepidostoma hirtum

Hydroptila

Rhyacophila s. Str.

Riolus ad. 2
Riolus Iv. 1

Chironomidae
Simulium
Baetis juv.
Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Epeorus
Hydropsyche incognita
Chironomidae
Baetis juv.
Baetis rhodani
Baetis muticus
Centroptilum

Oligochaeta

Amphinemura

Riolus ad. 5
Orectochilus Iv.

Riolus Iv. 31
Elmis Iv. 21
Scirtidae Iv. 14
Limnius Iv. 1
Elmis ad. 3
Gammarus fossarum 8

Chironomidae
Simulium
Hemerodromia
Atherix ibis
Baetis juv.
Baetis rhodani
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Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Gastropoda
Gastropoda
Gastropoda
Hirudinea
Hydrachnidia
Oligochaeta
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Ephemeroptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Oligochaeta
Plecoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Oligochaeta
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Hydrachnidia
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Coleoptera
Coleoptera
Diptera

BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
LEPTOPHLEBIIDAE
PLANORBIDAE
PLANORBIDAE
HYDROBIIDAE
ERPOBDELLIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
PERLODIDAE
PERLIDAE
HYDROPSYCHIDAE
LIMNEPHILIDAE
BRACHYCENTRIDAE
LEPIDOSTOMATIDAE
HYDROPTILIDAE
RHYACOPHILIDAE
HYDROPSYCHIDAE
POLYCENTROPODIDAE
RHYACOPHILIDAE
LIMNEPHILIDAE
HEPTAGENIIDAE
GYRINIDAE
ELMIDAE
DYTISCIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
HEPTAGENIIDAE
[Ph:Hydrachnidia]
[KI:Oligochaeta]
NEMOURIDAE
ELMIDAE
ELMIDAE
ELMIDAE
CHIRONOMIDAE
SIMULIIDAE
BAETIDAE
BAETIDAE
BAETIDAE
BAETIDAE
LEPTOPHLEBIIDAE
[KI:Oligochaeta]
NEMOURIDAE
LEUCTRIDAE
HYDROPTILIDAE
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Ephemerella major
Ancylus fluviatilis
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Hydrachnidia
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HEPTAGENIIDAE
HEPTAGENIIDAE
PLANORBIDAE
LYMNAEIDAE

Riolus Iv.

Elmis Iv.
Scirtidae Iv.
Orectochilus Iv.
Chironomidae
Simulium

Baetis juv.
Baetis rhodani
Baetis muticus
Baetis alpinus
Baetis lutheri
Habrophlebia lauta
Oligochaeta
Amphinemura
Hydropsychidae

Micrasema setiferum ssp.
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Nemoura/Nemurella
Riolus Iv.

Elmis Iv.
Scirtidae Iv.
Chironomidae
Simulium

Baetis juv.
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Rhithrogena
Ecdyonurus
Ancylus fluviatilis
Radix
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