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Preface

In October 2015, Hushallningssallskapet Halland (Rural Economy and Agricultural
Society in the region of Halland) was awarded the project LIFE-Goodstream, a
project funded by the European Union, the Swedish Agency for Marine and Water
Management and the CR Prytz donation fund. Hushallningssallskapet Halland is
Lead beneficiary and Lansstyrelsen Halland (County aAmini strative Board of
Halland ) and the municipality of Halmstad are Co-beneficiaries. LIFE -Goodstream
runsuntil October 2021.

The overall aim of the project is to achieve a GoodEcological Status (GES, according
to the water framework directive's status classification ) for Tronningean, a stream
located south of the city of Halmstad. Hence, the project focuses on measurege.g.
wetland construction) reducing negative effects on the stream, such as nutrient
runoffs in the drainage areaand a lack of ecological niches, thereby benefitting
biodiversity in and along the stream . See Strandet al 2019 for an interim report on
LIFE -Goodstream monitoring results for nutrients .

At the time of the application (2014), few data existed on the the biodiversity in and
along the stream apart from a consensusthat biodiversity was generally low as a
result of lacking or insufficient habitats and negative effects ofintensified agriculture
(up to 50 % | and daipagearean t he streams?®o

This report presents biodiversity data elucidating the effects of measuresso far
conducted in Trénningedn and its surrounding areas during LIFE -Goodstream. In
total, 12 separate surveys of different organism groupswere conducted during 2016-
2019. Measures encompassed the construction ofca 15 wetlands, 12 Integrated
Buffer Zonesand ca 45 smaller habitat (creotopes).

The authors

Eldsberga, April 2020



Introduction

The project area (the Stream Tronningan and its drainage area) is located just south
of the city of Halmstad, on the Swedishwest coast (figure 1)
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Figure 1 . The project area encompassing the Stream Tronningan and its tributaries.

The drainage areaof Tronningean consists of 50 % agricultural land, 42 % forest and
8 % urban areas. The stream has been straightened and excavated several times
the pastand a major migration barrier for fish and other organisms w as constructed
in the middle of the stream in 1990. This barrier consisted of a large wetland built in
the stream bed with a three meters high embankment across the stream.

During the project, more than 15wetlands have been constructed in the drainage area
of Trénningean as well as 12Integrated Buffer Zones (IBZ). Apart from theselarge
measures, we have constructed 25amphibian ponds and 20 other creotopes, and
opened up two previously piped parts of the stream, widened the stream bed south of
the village of Trénninge, and installed over 500 bird, bat, and bee nest boxes along
the stream. Moreover, we have removed the major migration barrier, and one smaller
migration barrier, which was previously unknown. This report presents biodiversity
data elucidating the effects of measures so far onducted in Tronningean and its
surrounding areas during LIFE -Goodstream.



Aims and goals

An important part of LIFE-Goodstreamis to investigate and presentthe effects of
measures conducted during the project on the target goals.Regarding nutrient levels
in the Stream Tronningean, previously existing monitoring data, from prior to the
project start in the autumn of 2015, combined with nutrient measurements

conducted during LIFE -Goodstream facilitated the evaluation of the measures effects
on chemical parameters of the stream. However, levels of biodiversity are somewhat
more difficult to assess. This is based on dack of pre-project data and complex
relationships of measures, such asrestoration and re-establishment of habitats on
biodiversity. Moreover,th e exact | ocations of measures wi
area were unclear at the beginning of the project, rendering difficult comparative
biodiversity monitoring prio -and post measures.However, we conducted surveys of
birds, dragonflies and amphibians at a number of sites assumed to be subject of
habitat restoration later in the project.

One notable exception are monitoring data on fish, which we received from the CABH
that conducted electro-fishing surveys prior and post the removal of the major
migration barrier in the Stream Trénningean, aimed to improve fish species
composition and abundance, particularly of Salmonid species A separate report on
the electrofishing results will be published at alater stage in the project.

Results from the biodiversity monitoring also aim at establishing a fistarting point 0

for the after-LIFE monitoring. We will continue to encourage master thesis students

from the University of Halmstad to carry out biodiversity s urveys after the project

end of LIFE-Goodstream, as parltl EO hadds ewe have been do
surveys. We aim to assess the effects of measures conducted during LIFE

Goodstream on the long run by means of e.gsuccession studiesand studies on the

effects of different management methods on biodiversity . Moreover, we are planning

to continue following up the development of our indicator organism group, the

dragonflies, in the future, with repeated surveys every 39 year for at least 10 years.



Biodiversity monitoring in LIFE -Goodstream
2016 -2020

Pre-measure monitoring of birds , invertebrates , dragonflies and
amphibians (2016)

During 2016, surveyson birds, amphibians and invertebrates were carried out at
different sites (marked in figures 2-4) in order to collect baseline data Results
showed that species abundance and diversity of brds and amphibians were generally
low. Invertebrate diversity was low to moderate.

Figure 2 . 11 sitessurveyed for birds at 4 occasions during April T June 2016.

A total of 25 bird species were observed during the surveyq3 visits at each site
during April T June). Thereof eight speciesrepresented birds adapted to wetlands,
with teal (Anas crecca), Greylag goose Anser anser) and Coot (Fulica atra ) holding
the highest densities.
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Figure 3. 10 sitessurveyed for invertebrates in 2016.

Invertebrates were sampled at 10 sites in theStream Tronningean with five sub
samples (kick sampling) taken at each site.Invertebrate diversity calculated as
Margalef or Shannon index was intermediate to low at most sites. However, results
have yet to befully analysed andwill be compared with further surveysin the future .
Nevertheless,raw data shows thatfour species of dagonfly larvae (Odonata is the
indicator organism group in LIFE -Goodstream) were found in the stream and were
represented by six individuals only. The dragonfly species foundwere;

Golden-ringed dragonfly (Cordulegaster boltonii ) (at site 7, figure 3)
Damselfly sp. (Coenagriidae sp.) (at site 1, figure 3).

Blue featherleg (Platycnemis pennipes) (at site 1, figure 3)

Beautiful demoiselle (Calopteryx virgo ) (at sites 2 and 3, figure 3)
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Figure 4 . The four sites for surveys of amphibians and adult dragonflies in 2016.

In 2016, amphibian surveys were conducted at four sites with repeated visits (3
times) during late February i May. The surveys werecarried out by visual
observation of spawn, juvenile life stagesand adults found at 10-m stretches of
wetlands or in fully inspected smaller ponds. In addition to daytime surveys, we also
implemented surveys during nights, mainly focusing on newts (see figure 5).The
results show that amphibians occurred at two of the four sites and were represented
by the Common toad (Bufo bufo), the Common frog (Rana temporaria ), the Moore
frog (R. arvalis ) and the Lesser newt(L. vulgaris ).

At the same sites(Figure 4) we also did surveys of adult dragonflies to complement
the sampling of larva in the stream. A total of five species of adult dragonflies were
found. Interestingly , the adult speciesdid not represent the samespeciesfound as
larvae in the stream. The following species were found as adults:

Broad-bodied Chaser (Libellula depressa)
Four-spotted Chaser (Libellula quadrimaculata )
Common Bluet (Enallagma cyathigerum )
Azure Bluet (Coenagrion puella)

Moustached Darter (Sympetrum vulgatum )



These species werdound in the middle of the drainage area, close tothe migration
barrier mentioned in the introduction (second site from right at figure 4).
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Figure 5. Amphibian surveys were partly conducted during evening/ nights with strong flashlight
in order to spot newts.

Monitoring of invertebrates up -and down -stream of the
migration barrier prior to its removal

During 2016, the major migration barrier in Tronningean, located in the middle of
the drainage areawas removed and the former streambed re-established. Moreover,
wetlands and IBZ were constructed along the stream. In order to evaluate the effects
of the measure on aquatic invertebrates, an invertebrate survey was carried out both
up- and downstream of the site (one location each, figure 6). At each site, ive
sampleswere taken using kick-sampling and netting along a 10 m long part. For each
site, two indexes were calculated; ASPT Average Score Per Taxonjand Shannon's
Diversity In dex. The sites were visitedon march 30 and April 11 2016.The survey was
conducted by Caroline Karlsson, a student at Halmstad University who did an

intern ship at Hushallningssaéllskapet Halland .

The results indicate a medium to high ASPT index for invertebrates sampled
upstream the migration barrier. The Shannon's Diversity Index was 2.3449 and



2.2327 for the two repeated visits respectively, resulting in a medium invertebrate
condition at the site.

In contrast, the ASPT index calculated for the site downstream of the migration
barrier hinted at a low to very low water quality. The Shannon's Diversity Index was
1.4618 and 1.4702for the repeated visits in 2016 respectively, hinting at an
invertebrate fauna of "very low condition".

The results imply a lower ecological status ofthe downstream site compared to the
upstream site. Results from sampling post removal of the migration barrier (planned
for 2020) will be interesting to analyse and reveal its effect on benthic invertebrates
that are excellent indicator speciesreflecting the (site specific) ecological status of the
river.

Figure 6. The location of the migration barrier (arrow) and the sampling sites for invertebrates
(red dots).




























































