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ABSTRACT

The purpose of this study is to assess how brown trout affects the water insect abundance
and diversity in the alpine stream Ova da Buffalora, Val Mistair, GR, Switzerland. Here
brown trout was stocked in the 1960s. Since then they have been reproducing naturally. We
investigated the correlation between brown trout and the number of as well as the diversity of
their pray - stonefly nymphs, mayfly nymphs and caddisfly larvae. We assessed abundance
and species composition of insect larvae in stream stretches with and without trout presence.
Our results show that most of the macroinvertebrates were counted in stretches with no trout
while in area with the highest trout occurrence less insect larvae were sampled. The highest
numbers of insect larvae were found in stretches with stone substrate, where the velocity of
the water was high and with grass and bushes being the main riparian vegetation. The
abundance of insects was lower in stretches with a low velocity where the bottom consisted
of sandy and slick material, with grass as the main riparian vegetation.

1. INTRODUCTION

Insects are one of the most diverse animal groups in the world. There are few places on this
planet to which they have not successfully adapted to. One of habitats which the insects
have conquered are the cold waters of the alpine creek Ova da Buffalora. This stream is
located in the western parts of Switzerland at a height of around 2000 meters above sea
level. The stream is home to a wide variety of insect larvae such as mayflies
(Ephemeroptera), stoneflies (Plecoptera) and caddisflies (Trichoptera).

The caddisflies are rich in species with approximately 7 000 known worldwide. Their larvae
are aquatic. They can be found in almost all freshwater habitats. The eggs are laid in or near
the water. Once hatched, the larvae of some caddisfly species will build protective cases
from nearby debris from the bottom. Other species produce silk which they create net traps.
Those traps function as their home and also as nets to catch prey items. The adult fly can
live for several weeks (Wise, 2018). Several environmental issues affect survival of caddisfly
larvae. Therefore, the presence of caddisflies and their species composition are often used
as bioindicator for water quality.

The stoneflies and the mayflies can also be used as indicator for water quality. The stoneflies
have strictly aquatic nymphs which can be recognised by their 2 cerci. The nymphs live in
running, cold water but also near banks in slack water and spend 1 to 4 years living in water.
The life span of the adult stonefly species varies between a few days and several weeks,
depending on environmental conditions. Compared to stoneflies the mayfly adults are short-
lived: Adult mayflies do not have a mouth to eat with, thus they live only for a few hours. The
nymphs of mayflies however can live up to 4-5 years. The nymphs usually has 3 but
sometimes 2 cerci, depending on the species. Mayflies are found in rivers, creeks, lakes and
ponds (Masaryk University, 2016).

In the 1960s, people stocked brown trout (Salmo trutta) i n t he upper parts of
Buf faloraodo (pers. comm N. Gaudenz; Gaudenz & Mi

has reproduces naturally. In small streams trouts mainly feed on insects. Therefore, those
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insects living in the water could be negatively affected by the predator trout. However, little is
known about the impact of trout in alpine streams on macroinvertebrates. Therefore we

asked the question:

How does the brown trout affect the numbers of mayfly nymphs, stonefly nymphs and
caddisfly | arvae in tfhfealadrpain?® creek AOva da Bu

2. MATERIALS AND METHOD

The fieldwork took place in the stream fAOva da
AJufplaund in the area of the Val M¢stair, Gri sc
2,5 km stretch of the stream, after a careful investigation of the location of fish presence

along the stream. Then the sampling locations (sections) were identified and within them, the

number of trout was classified in 3 categories: 0 individuals, 1-2 individuals, 3+ individuals.

For each section with 1 or more trouts, a section with no trout was chosen in close proximity.

Each section had a length of 5 m. Within a section, 3 samples were taken to estimate
macroinvertebrate abundance and diversity. For each location, the coordinates were taken
(GPS etrex Garmin). Photos of the sections were taken with a camera. Inside this stretch
sample spots where chosen. One on the left and right side of the stretch and one in the
middle. At each of the spots one macroinvertebrate sample was taken. The insect sample
consisted of one person stirring up the stream bed approximately 20 cm upstream of a sieve,
and at the same time the sieve was moved upstream along 1 m of the stream bed. This was
repeated five times. Using plates filled with water and spoons the collected number of mayfly
nymphs, stonefly nymphs and caddisfly larvae were counted and noted as well as the
morphospecies of each order. Environmental data was also collected such as the substrate
of the section (sand, slick, stones, aguatic vegetation, sand-stones, sand-slick, stones-slick),
riparian vegetation (none, grass, bushes, trees, grass-bushes, grass-trees), weather (cloudy,
rainy, sunny), velocity of water (slow, medium, fast), water depth (the deepest point) and the
number of trouts observed. The distance between the different sample locations was set to a
minimum of 100m.

Sieves were used for collecting the insects, plastic plates, spoons and magnifying glass were
used to analyse the samples. The depth of water was measured with a ruler.

3. RESULTS
Altogether 13 sections without, 11 sections sections with 1-2 and 4 sections with 3+ trouts
were sampled. The places where samples were taken along the stream is shown in Figure 1.
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Figure 1: Locations of the sample sections within the alpine cr eek A Ova da Buf f .
(Source: www.map.geo.admin.ch)
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Figure 2: Averages of the number of species and morphospecies in sections with trouts (1-2
individuals, 3+ individuals) and without trouts.

Of the three insect groups we counted, the mayflies were the most numerous insect group in

Ova da Buffalora with 321 counted samples in total. The caddisflies were the most

uncommon group with 62 caught individuals in total (Fig. 2, Fig. 3). The majority of the

stonefly nymphs were caught in stretches without trouts with an average of 6 nymphs, the

stretches with 1-2 trouts had an average of 4 and the stretches with 3+ trouts had an average

of 2. There were on average 1 stonefly morphospecies in the stretches with 3+ trouts. In
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stretches without trouts and with 1-2 trouts there were on average 2 morphospecies. In
stretches with 1-2 trouts there were on average 15 nymphs and stretches without trouts had
an average of 12 nymphs. In the stretches with 3+ trouts the average were 1 nymph.
Morphospecies of mayflies were distributed in the same way as the stoneflies, which means
on average 1 morphospecies at stretches with 3+ trouts, on average 2 morphospecies in
stretches with 1-2 trouts as well as stretches without trouts. On average 3 caddisfly larvae
were caught in stretches without trouts, 2 in stretches with 1-2 trouts and 1 in stretches with
3+ trouts. On average there was 1 caddisfly morphospecies in all of the stretches.

When the quantity of insects was assessed in relation to the type of riparian vegetation, an
average of 30,6 individuals of insects were found where bushes grew close to the stream
bank, followed by bush-grass (22,6), grass-tree (21), tree vegetation (19) and in grassy
vegetation (11,7) (Fig. 4). Velocity of the water also influences insect abundance: More
insects were found in medium (21,4) and fast (23,1) running water than in the slow running
water (6,7) (Fig. 5). Also substrate type affected the numbers of insects: In general more
insects were found in substrate with stone (22,8) and stone-sand (21,3), than in substrate
with sand-slick (8,6) and stone-slick (5) (Fig. 6).
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Figure 3: The totals of the insects sampled.  Figure 4: Insects sampled in the different
riparian vegetation types.
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Figure 5: Insects found in correlation with Figure 6: Insects found in correlation with
the velocity of the water. the type of substrate.
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4. DISCUSSION

When looking at Figure.1l one can see a slight difference of the number of insects and the
average number of morphospecies between the stretches with and without stationary trout.
On the stretches without trout we found on average more of all orders of insects compared to
the stretches with trout. This indicates a negative impact of trout on the number of the
aquatic insects. That means that either there is enough food in form of insects at the places
where trouts are located or the trouts are not completely dependent on the water insects. Our

results also show that mo st insects are <€aught
stoneso. Less insects wer e |fiackmd amhdi tikse .osnleh at r me
t hat insects <clearly prahdr Aisahdbér atTenhesgpdd nds

supported by the fact that 48,2 % of all insects were collected in Buffalora area, 34 % in Ova
da Buffalora cave and only 17,8 % in Jufplaun area.

This could be because the stones work as structures under which the insects can hide and
therefore avoid predators such as the brown trout. The stones could also work as shelter
from the current which otherwise could flush them away. Also, some of the insects eat
specific algae which are growing between or on the stones. Alternatively trouts can better
catch the insects when the bottom is open like sand and slick. Here insects have more
difficulties to hide themselves here compared to when they are among stones. If the attention
is given to the caddisflies it can be said that they will only be found in a stony substrate
because they need bigger sand particles and stones to build their houses. This is also why
we found more macroinvertebrates in fast- and medium flowing water rather then in stretches
with slow water velocity (see Figure 5). When the water is flowing slowly the sediment will fall
to the bottom and stay there, thereby covering the structures on the bottom with a layer of
slick. This eliminates hiding spots for the nymphs/larvaes. Though there are some species of
mayflies, caddisflies and stoneflies that are specialised at living in slick, such as the mayfly
species Ephemera vulgata, they were not detected in this stream.

Trouts could be searching for places where insects are more abundant. But this hypothesis is
not supported by our data from Jufplaun where 3 of 4 stretches with occurence of 3+ trouts
were sampled and less insects were found. The most obvious difference between the
amount of insects in stretches with and without trout was observed in stonefly nymph group.
Stonefly nymphs are considered as bioindicators and they react sensitive on impurities in
water which are raised from the bottom of the stream due to other animals movements
including cows crossing the stream and their excrements in Jufplaun area. The slow velocity
of the water in this area could mean lower circulation of nutritions while the velocity of the
water in the Buffalora section is on average rat
taken into account in caddisfly larvae group, too. The majority of observed caddisfly larvae
was caught outside of their protective cases. In areas with no trouts caddisfly larvae were
larger, reaching up to 25 mm, several times larger than in no trouts sections.

Having data collected in different weather conditions could also bring additional valuable
information. Most of data stems from sunny weather, approximately one third was taken in
sunny - cloudy weather. We think that the macroinvertebrates could be elicited by the sun
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and if i te§ stay biddenuadtlge liting places. As she sun heats up the water, the
macroinvertebrates are coming out of their hiding places when the water gets warmer.
Otherwise they stay hidden and slow down the movements to save their energy. The
temperature of water is also linked to oxygen levels in water. To confirm this points above,

future research should also work under rainy conditions.
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Picture 1: An underwater photography where a trout was spotted.
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Picture 4: This was the area, where the whole research project took place.

Picture 5: This picture shows a plate with one insect sample.
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Picture 6: One of found stonefly nymphs.
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Picture 7: One of caught mayfly nymphs.
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Picture 8: One of caught caddisfly nymphs.
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