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Welcome
Welcome to the 20th International Symposium on Chironomidae, hosted at the MUSE, the Science Museum
in Trento, in Northern Italy. As in previous editions, this gathering will be a great occasion for the Chironomid
Community to meet, share new data, review and discuss about new approaches, methods and future challenges, learning from each other.
My collaborators and I would like to thank the 88 delegates for their attendance to the conference, held between 2nd and 8th July 2017 in Trento, in the heart of the Italian Alps, in a building on the banks of the Adige
River, the second longest Italian river. We have made any effort to make your stay pleasant and fascinating,
in the “Italian style”.
We really appreciate the strong international participation with people coming from 28 countries of five continents. Some participants undertook long journeys to attend the conference, coming from Fiji, Australia, USA,
China, Japan and Eastern Russia.
The scientific programme includes 44 oral communications and 24 posters based on six main topics: taxonomy and systematics, genetics and cytogenetics, ecology and biomonitoring, autecology and physiology,
toxicology and adaptive biology, and palaeolimnology. Nine oral and two poster sessions will be held at the
MUSE in Trento, two oral sessions at the Natural History Museum in Verona, in the city of the mid-conference
excursion. The topic of the Honorary Thienemann Lecture is a review on molecular and integrative systematics in Chironomidae, that we consider nowadays a cutting-edge theme.
The symposium is enhanced by a Taxonomy workshop, giving the possibility of updating each other on new
keys or checking doubtful material. During the Final Forum, a special session is devoted to lost colleagues,
with brief talks “in memoriam”. I am very grateful to all contributors.
The social programme will give you the possibility to enjoy the sights and the flavours of the host country
that, in 2017, for the first time in 53 years, is Italy. The programme is rich in pleasant, fun, tasty activities,
starting from a pre-conference tour in the city of the main venue, Trento, between medieval, renaissance and
baroque monuments, to a mid-conference trip in Verona, the “City of Love”, and finally the post-conference
trip walking in the spectacular Alps.
When possible, transfers have been organized by bike, making it more amusing and sustainable for the environment. A welcome aperitif in a fascinating location of the museum, the visit to a worldwide famous winery,
a theatre and music show and the Aida Opera in the Arena of Verona will enrich the programme, making your
visit, hopefully, memorable.

Valeria Lencioni
The Congress Organizer of the 20th International Symposium on Chironomidae

General information
Venue
MUSE - Museo delle Scienze, Corso del Lavoro e della Scienza 3, I-38122 Trento.
Museo Civico di Storia Naturale di Verona (NHMV), Lungadige Porta Vittoria 9, I-37129 Verona, only on Wednesday
5th July, 2017.
Registration
The Registration desk is located in the Conference Hall “Giovanni Canestrini”, on floor -1, on Sunday 2nd July from
14.30 to 19.00; on Monday 3rd, Tuesday 4th July it is located on floor -1 outside from the Conference Hall, from 8.30
to 9.00, on Thursday 6th July from 9.00 to 9.30. Here an info point will be open during all the conference.
On Wednesday 5th July, it will be possible to register in the Conference Hall of the NHMV, on floor +1: 8.45-9.15.
Delegates are requested to wear the symposium badge all the time, to freely circulate in the public area of the museum and as a ticket for coffee breaks, lunches, social dinner and all other social events.
It will be issued to each delegate the certificate of participation.
Poster presentations
Posters will be hung in the Education Room “Ipazia” on floor 0.
Poster boards will be numbered. Each presenting attendant will receive the number of his/her board and supplies to
stick the poster at the registration desk. Recommended poster format is 100 cm (high) and 70 cm (wide).
Authors are invited to hang their posters after their registration or on the day of their presentation, preferably in the
morning. The posters can be visited during coffee and lunch breaks.
All poster presenters are required to be near their poster during the coffee breaks immediately after the poster
session in which he/she presented it, according to the Scientific Programme (Monday 3rd July: Session I; Tuesday
4th July: Session II). Poster sessions will be held in the same room of oral communications, in the Conference Hall
“Giovanni Canestrini”, on floor -1. Within each poster session, posters will be briefly presented with flash talks of 5
minutes, with a maximum of 5 slides each. Speakers are requested to upload their file to the Organizing Secretariat
before/immediately after hanging the poster.
Posters have to be removed before 19.00 of Thursday 6th July.
Oral presentations
All oral communications will be held in the Conference Hall “Giovanni Canestrini”, on floor -1; on Wednesday 5th July
they will be held on floor +1 of the NHMV.
Standard presentations will last 20 minutes: 15 minutes of talk and 5 of discussions.
Speakers are requested to upload their presentations after their registration or anyway the day before if his/her
presentation is in a morning session, or at least 2 hours before the beginning of the session, in case of an afternoon
session.
Accepted presentation format for oral and poster presentations: Microsoft PowerPoint Windows-Office 2010 or
2013 are the preferred format (.ppt, .pptx). Pdf files are also accepted. If you are using a different OS please make
sure to bring a version of your presentation converted accordingly. In case you want to use your pc, you have to
bring an adapter and an HDMI cable to connect your pc to our projector.
Taxonomy Workshop
On Thursday 6th July, from 2 to 4 pm, in the Education Rooms “Dian Fossey”-“Mary Anning” on floor 0, a taxonomy
workshop has been organized giving the possibility of updating each other on new keys or checking doubtful material. One stereomicroscope and one optical microscope will be equipped with a camera connected with a projector.
Educational microscopes will be made available for those who need it.

Coffee break, lunch and exhibitors
Coffee breaks and lunches will be served in the Education Rooms “Dian Fossey”-“Mary Anning” on floor 0 on Monday 3rd and Tuesday 4th July. Exhibitors and books on sale will be displayed in the same spaces.
On Thursday 6th July the catering will be served in the Science Café on floor +1 or on the Terrace, depending on the
weather.
At the NHMV the catering will be served in the exhibition area on floor 0.
Welcome Aperitif
All registered participants and accompanying persons are invited to the Welcome Aperitif at the MUSE, on Sunday
2nd July, from 19.30 to 21.30. Food will be served on the Terrace or inside the museum, depending on the weather.
Social Dinner Event
The Social Dinner will be organized at the MUSE, outside in the park-garden or inside the museum, depending on
the weather. From 20.00 onwards, all participants and accompanying persons are invited to the banquet, along with
all organizers and sponsors.
We will enjoy together traditional dishes prepared for us by the “Prime Rose Restaurant” that will offer a typical Italian dinner, prepared with local products. The evening will continue with a show by “Teatro Necessario” and music.
Internet
Wi-Fi internet access will be available for participants (during the Registration, each participants will receive his/her
credentials).
Car park
You can park for free in the underground car park “Le Albere K3”, open 24hrs, 2 minutes walking from the MUSE,
with access from “Corso del Lavoro e della Scienza” (the same street of the MUSE).
Symposium temporary exhibition: “Painted Mountains”
by Matteo Lencioni
The temporary exhibition “Painted Mountains” will be exhibited in the Conference Hall “Giovanni Canestrini”, on floor
-1 of the MUSE, only for the duration of the conference, as a special homage to the delegates.
Matteo Lencioni is an Italian architect-painter currently residing in Barcelona, Spain. “Painted Mountains” consists
of a series of landscapes painted on canvas that depict the peaks of his “mountain” origins.
www.matteolencioni.com/category/montagne-dipinte
info@matteolencioni.com
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Programme overview
Sunday 2 July

Monday 3 July

Tuesday 4 July

Wednesday 5 July
(in Verona)

8.30-9.00
Registration

8.30-9.00
Registration

8.45-9.15
Registration

9.00-9.30
Welcome and Opening
9.30-10.30
The Honorary Thienemann
Lecture

15.00-17.00
Preconference
trip:
Bike tour I
14.30-19.00
Registration

17.00-19.00
Bike tour II

19.30-21.30
Welcome Aperitif

9.00-10.20
Ecology and
Biomonitoring II

9.15-9.30
Welcome at the NHMV
9.30-10.30
Genetics and
Cytogenetics

10.30-11.10
Coffee break, Group Photo

10.20-10.50
Coffee break

10.30-11.00
Coffee break

11.10-12.30
Autecology and
Physiology I

10.50-12.30
Toxicology and
Adaptive biology

11.00-13.00
Autecology and
Physiology II

12.30-14.00
Lunch

12.30-14.00
Lunch

13.00-14.30
Lunch

14.00-15.00
Taxonomy and
Systematics I

14.00-15.00
Taxonomy and
Systematics II

15.00-16.00
Poster session I

15.00-16.00
Poster session II

16.00-16.30
Coffee break

16.00-16.30
Coffee break

16.30-17.50
Ecology and
Biomonitoring I

16.30-17.50
Ecology and
Biomonitoring III

18.00-20.00
Ferrari Winery Visit

18.00-1.00
MUSE visit
Social Dinner Event
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14.30-01.00
Mid-conference trip
(Verona):
Visit to the Natural
History Museum,
Guided Visit to
Verona city,
Arena Opera Festival

Thursday 6 July

Friday 7 July
(Post-conference trip*)

9.00-9.30
Registration

Saturday 8 July
(Post-conference trip*)
Breakfast at the shelter

9.30-10.30
Taxonomy and
Systematics III

10.30-11.00
Coffee break

8.00
Departure

Walk from Rifugio “Larcher
al Cevedale” to Malga
Mare

Lunch

Packed lunch

Walk from Malga Mare to
Rifiugio “Larcher
al Cevedale”

Visit to local farm

11.00-12.40
Palaeolimnology

12.40-14.00
Lunch

14.00-16.00
Taxonomy Workshop

16.00-16.30
Coffee break

16.30-18.30
Final Forum:
In memoriam, Price Award,
Proceedings, Vote and
Announcement of host
for the 21st ISC, Closing
Traditional dinner and
discussion and Farewell overnight stay at the shelter

19.00
Return to Trento

*The field trip programme might
be varied according to weather
conditions
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MUSE Map

Welcome Aperitif

Terrace

Science Café
Catering

Floor +1

Education Rooms
“Dian Fossey” “Mary Anning”
Catering /
Taxonomy Workshop

Education Room
“Ipazia”
Posters

Park

Social Dinner

Floor 0

Floor -1
Conference Hall
“Giovanni Canestrini”
Scientific sessions
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Scientific programme
Monday 3 July
9.00 - 9.30

Welcome and opening

9.30 - 10.30

The Honorary Thienemann Lecture: Molecular and integrative 		
systematics in Chironomidae

Torbjørn Ekrem

Chair: Peter Cranston

10.30 - 11.10
11.10 - 12.30

Coffee break, Group photo
Autecology and Physiology I

Chair: Leonard C. Ferrington Jr

11.10
Larval respiratory systems in nematocerous Diptera (Insecta)
			with particular reference to their evolution and development in
			Chironomidae and related families
		
Patrick Ashe
11.30
Extracellular haemoglobin and environmental stress tolerance
		in Chironomus larvae
			Bimalendu B. Nath
11.50
		
		

The predatory behaviour of Monopelopia tenuicalcar (Kieffer 1918)
larvae under laboratory conditions
Vít Syrovátka

12.10
Water velocity and substrate availability may explain the 		
			coexistence of several congeneric species of midges in small
			streams
		
Narcís Prat

12.30 - 14.00
14.00 - 15.00

Lunch
Taxonomy and Systematics I

Chair: Andrey Przhiboro

14.00
Evolution and natural history of non-biting midges in the genus
			
Tanytarsus v. d. Wulp (Diptera, Chironomidae)
		
Xiaolong Lin
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14.20
DNA barcoding reveals potential cryptic diversity in Polypedilum
			non-biting midges
		
Chao Song
14.40
		
		

15.00 - 16.00

Review of subfamily Diamesinae (Diptera, Chironomidae) from
Tien Shan and Pamir Mountains
Eugenyi A. Makarchenko

Poster session I

Chair: Laura Marziali

		
1 • Palaeoecological analysis of subfossil Chironomidae in the
			moat of late-medieval motte in Rozprza, Central Poland
		
Olga Antczak
		
2 • Changes in temperature and water depth of a small 		
		
mountain lake during the past 3000 years in Central Kamchatka
		
reflected by chironomid record
		
Farida Goncharova
		
3 • Reconstruction of Holocene palaeoclimate and 			
		
palaeoenvironment on Kola peninsula (North-Western Russia)
		
based on chironomid analysis
		
Ivan Grekov
		
4 • Reconstruction of the recent history of a large deep 		
		
prealpine lake (Lake Geneva, Switzerland) using subfossil 		
		
chironomids and diatoms: towards the definition of a lake-		
		
specific reference state
		
Brigitte Lods-Crozet
		
5 • Chironomid analysis and reconstruction of Holocene 		
		
climate in the Khatanga region, Taymyr, Russian Arctic
		
Liudmila Syrykh
		
6 • A new species of Heterotrissocladius Spärck, 1923 (Diptera, 		
		
Chironomidae) from Georgia, USA
		
Broughton A. Caldwell
		
7 • A key to the larvae of the genera of Chironomidae of 		
			Neotropical and Antarctic regions
		
Fabio Laurindo da Silva
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8 • Transatlantic Cricotopus sylvestris revisited: population 		
			structure or endemic species?
		
Susan E. Gresens
		
9 • Comparison of selected part of larval morphology in some
			species of the genus Chironomus (Chironomidae, Diptera) 		
		
using scanning electron microscope (SEM)
		
Andrzej Kownacki
		
10 • Notes on taxonomy of some chironomid (Diptera, 		
			Chironomidae) taxa based on examination of immature stages
			collected in Hungary
		
Arnold Móra
		
11 • Ecology and karyotype of Chironomus (s. str.) salinarius Kieffer
		
(Diptera, Chironomidae) from rivers of the Lake Elton Basin		
		(Russia)
		
Tatiana D. Zinchenko
		
12 • Comparative analysis on chironomids and carabids 		
		
diversity and distribution along a chronosequence of glacier 		
		retreat
		
Mauro Gobbi

16.00 - 16.30
16.30 - 17.50

Coffee break
Ecology and Biomonitoring I

Chair: Narcís Prat

16.30
		

Chironomids on the banks of brooks above the water level
Henk K. M. Moller Pillot

16.50
		
		

Chironomidae of the Western Carpathian spring fens: an 		
overview of current research
Vanda Rádková

17.10
Chironomidae fauna of springs in Iceland – Tuxen’s hot springs
			revisited
		
Agnes-Katharina Kreiling
17.30
		

Littoral chironomid assemblages in the reservoirs along the 		
eastern Adriatic coast
Zlatko Mihaljević
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Tuesday 4 July
9.00 - 10.20

Ecology and Biomonitoring II

Chair: Henk Moller Pillot

9.00
		
		
		

Collections of surface floating pupal exuviae provide 			
differential sensitivity to detect compositional changes 		
across stream orders at small spatial scales
Leonard C. Ferrington Jr

9.20
		

Patterning the variability of chironomid-based metrics: the 		
potential in the bioassessment of non-wadeable rivers
Dubravka Čerba

9.40
Faunistic overview of Chironomidae (Insecta, Diptera) in 		
		
lowland running waters of northeast Germany (Brandenburg)
		
based on 10-year EU-Water Framework Directive monitoring
		programme
		
Claus Orendt
10.00
Chironomidae from unmanaged and restored Norfolk (UK)		
		ponds
		
Leslie P. Ruse

10.20 - 10.50
10.50 - 12.30

Coffee break
Toxicology and Adaptive Biology

Chair: Bimalendu Nath

10.50
Effects of binary mixtures of ultraviolet filters octocrylene and
		
2-ethylhexyl 4-(dimethylamino) benzoate (OD-PABA) on 		
		
Chironomus riparius
		
Ana-Belén Muñiz-González
11.10
		
		

Response of Diamesa spp. from glacier-fed streams to 		
temperature variations, emerging contaminants and pesticides
Valeria Lencioni

11.30
		
		

Response of Chironomus riparius detoxification mechanisms to 		
ultraviolet filters
José-Luis Martínez-Guitarte
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11.50
Life-traits and genetic analysis for evaluation of long-term 		
		
effects of perfluorinated compounds (PFASs) on Chironomus 		
		riparius (Diptera, Chironomidae) under a multi-generational 		
		approach
		
Laura Marziali
12.10
Variability of mentum shape in Chironomus tentans (Diptera, 		
		
Chironomidae) larvae as an indicator of nano-TiO2 			
		contamination
Dimitrija Savić

12.30 - 14.00
14.00 - 15.00

Lunch
Taxonomy and Systematics II

Chair: Xinhua Wang

14.00
		
		
		

On the genus Chaetocladius s. str. Kieffer, 1911 from Switzerland
with descriptions of five new relic species occurring in glacial
alpine rheocrenes and streams (Diptera, Chironomidae)
Joel Moubayed-Breil

14.20
		

Two new chironomids bearing peculiar features from Japan
Masaru Yamamoto

14.40
		

Functional anatomy of the chironomid male genital segment
Peter H. Langton

15.00 - 16.00

Poster session II

Chair: Jón S. Ólafsson

			
13 • Chironomidae of brooks with tufa precipitation: unique 		
		
biotopes in a post-mining landscape
		
Martina Bartošová
		
14 • Presence and distribution of chironomids (Diptera, 		
			Chironomidae) in selected wetlands at different typology and
		
salinity located near Cabras (Sardinia, Italy)
		
Giuseppe Ceretti
			
15 • Chironomid fauna (Diptera, Chironomidae) of the Amur 		
		
River Basin (Far East)
		
Nadezhda M. Yavorskaya
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16 • Communities of Chironomidae from four ecological zones
			delimited by the Mediterranean coastal ecosystem of Morocco
			(Moroccan Rif). Updated list and faunal data since the last two
		decades
		
Kettani Kawtar
		
17 • Diversity and distribution of chironomids (Diptera, 		
			Chironomidae) in pre-Alpine springs (Veneto and Trentino, 		
		
Northern Italy)
		
Leonardo Latella
		
18 • The non-biting midges of Svalbard
		
Elisabeth Stur
		
19 • Seasonal dynamics of chironomid fauna (Diptera, 		
		
Chironomidae) of the Ohrid Lake
		
Radmila Ilievska
		
20 • Adult emergence of the nuisance chironomid Chironomus 		
		salinarius Kieffer in two Italian lagoons along the northern 		
		
coast of the Adriatic Sea
		
Uberto Ferrarese
			
21 • Estimate of production and diet using fatty acid analyses
			of chironomid larvae in saline rivers (Basin of Lake Elton, 		
		Russia)
		
Larisa V. Golovatyuk
		
22 • Ultraviolet filters and stress: effects of benzophenone-3
		
and 4-methylbenzylidene camphor on transcriptional activity of
			heat shock protein genes of Chironomus riparius
		
Raquel Martín-Folgar
		
23 • The influence of historical contamination with heavy 		
		
metals on Chironomidae (Diptera) communities in the Chechło
		
River and small ponds situated on the floodplain (Southern 		
		Poland)
		
Ewa Szarek-Gwiazda
		
24 • Behavioural effects of emerging contaminants and 		
		
pesticides on Diamesa zernyi from a glacier-fed stream
		
Sara Villa

16.00 - 16.30

Coffee break
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16.30 - 17.50

Ecology and Biomonitoring III
Chair: Malcolm G. Butler

16.30
		

How chironomid community structure changes along the trout
farm effluents gradient
Djuradj Milošević

16.50
Chironomidae (Diptera, Insecta) in Fiji: new records and 		
			applications for the tropical South Pacific
		
Michelle McKeown
17.10
Immature Chironomidae and other macroinvertebrates in the
			habitats of bipolar distributed Sphagnum species: a comparison
		
of bogs in north western Russia and southern Chile
		
Andrey Przhiboro
17.30
		
		

Chironomidae from Eastern Amazon: influences of land use at
the riparian buffer scale
Kathia Cristhina Sonoda

Wednesday 5 July (in Verona)
9.15 - 9.30
9.30 - 10.30

Welcome at the Natural History Museum, Verona
Genetics and Cytogenetics

Chair: Susan E. Gresens

9.30
Analysis of gene location in genomes of species from the 		
		genus Glyptotendipes (Diptera, Chironomidae)
		
Oksana V. Ermolaeva
9.50
Genome instability in Chironomus annularius sensu Strenzke 		
		
(Diptera, Chironomidae) – a biomarker for assessment of the
			contaminants in Chechło River (Poland)
		
Paraskeva Michailova
10.10
Gene localization in genomes of species from the genus 		
			
Chironomus (Diptera, Chironomidae)
		
Veronika V. Golygina

10.30 - 11.00

Coffee break
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11.00 - 13.00

Autecology and Physiology II

Chair: Patrick Ashe

11.00
		
		

Seasonal dynamics of chironomids in impounded river: taxa 		
composition and life cycles
Karel Brabec

11.20
Pre-emergence growth and development in the arctic midge
			
Trichotanypus alaskensis Brundin
		
Malcolm G. Butler
11.40
Population trends and the diet of chironomid larvae in a stream
			colonized by Didymosphenia geminata
		
Jón S. Ólafsson
12.00
		
		

Difference of Chironomus nipponensis larval growth rate among 		
different water depths in deep Lake Nojiri, Central Japan
Kimio Hirabayashi

12.20
		

Can we guess the autecology following the variability of 		
mandible shape in the Chironomidae family?
Aca Đurđević

12.40
Proteomic and biophysical analysis of aquatic silk protein from
			
Chironomus ramosus
		
Leena Thorat

13.00 - 14.30

Lunch

Thursday 6 July
9.30 - 10.30

Taxonomy and Systematics III

Chair: Joel Breil-Moubayed

9.30
A new anhydrobiotic midge from Malawi, Polypedilum 			
		pembai sp. nov. (Diptera, Chironomidae), closely related to the
			desiccation tolerant midge, Polypedilum vanderplanki Hinton
		
Richard Cornette
9.50
		
		

Four Polypedilum species living on floating fern plants in Japan
(Diptera, Chironomidae)
Nao Yamamoto
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10.10
Breaking the rule: five larval instars in the podonomine midge
		
Trichotanypus alaskensis Brundin from Barrow, Alaska
		
Alec R. Lackmann

10.30 - 11.00
11.00 - 12.40

Coffee break
Palaeolimnology

Chair: Elisabeth Stur

11.00
		
		

Subfossil and recent Chironomidae of a deep lake formed in 		
the last glacial period
Christian Frank

11.20
		
		

Subfossil chironomids of Central American lakes: taxonomic
composition and driving factors
Ladislav Hamerlík

11.40
		
		
		

Northern Russian chironomid-based modern summer 		
temperature datasets and inference models and their 		
implication for temperature reconstructions
Larisa Nazarova

12.00
		
		
		

Subfossil chironomids from the sediments of man-made 		
reservoirs as a tool for tracking back human influence in a 		
mining region
Tímea Chamutiová

12.20
		
		

What can we learn from Chironomidae species complexes 		
preserved in amber
Viktor Baranov

12.40 - 14.00
14.00 - 16.00

16.00 - 16.30

Lunch
Taxonomy workshop

Chair: Peter Langton

Coffee break
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16.30 - 18.30

Final forum

Chairs: Martin Spies and Valeria Lencioni
In memoriam
			
• Hiroshi Hashimoto by Masaru Yamamoto
		
• Maria Rieradevall by Narcis Prat
		
• Nikolai Shobanov by Eugenyi Makarchenko
		
• Wolfgang Wuelker by Peter Cranston
Award-giving Ceremony
Publication of Symposium Proceedings
Vote and Announcement of the 21st ISC
Closing discussion and Farewell

28 / Programme / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy

The Honorary
Thienemann Lecture

Molecular and integrative systematics in
Chironomidae

Torbjørn Ekrem & Elisabeth Stur
Norwegian University of
Science and Technology, NTNU
University Museum, Department
of Natural History, Trondheim,
Norway
torbjorn.ekrem@ntnu.no

Biological classifications make most sense if they reflect evolutionary relationships.
Therefore, the results of phylogenetic analyses have implications beyond the study
of mere evolutionary processes. In Chironomidae we have a fairly long tradition of
using phylogenetic analyses of morphological trends as basis for classification, but
higher taxa are still being described without comprehensive comparative analyses
in a phylogenetic framework. This is unfortunate since it might lead to paraphyly in
classification and the erection of synonymous genera.
Molecular systematics is the discipline where organisms are classified based on
similarities in their DNA or protein molecules rather than solely on morphology. The
advantage of using characters independent of morphological traits is obvious, especially in organisms that are challenging to classify based on looks. Moreover, the
relative ease of obtaining molecular data as well as the increased accessibility of analytical software has made molecular phylogenetics available to a broader audience.
In Chironomidae, results from molecular systematic studies have both confirmed
and refuted hypotheses of evolutionary relationships and classification, and have
undoubtedly added considerable information to our knowledge of the Chironomidae tree of life. Furthermore, dated molecular phylogenies have made it possible to
test biogeographic hypotheses and species concepts, sometimes leading to revised
classifications. This trend is likely to continue as we move further into the era of phylogenomics. Advanced sequencing technologies are becoming increasingly cheap
and although dependent on careful bioinformatic analyses, data from high throughput sequencing will be more common also in chironomid phylogenetics. However,
even if analyses are done according to current best practise, there are considerations that must me made in order to avoid serious pitfalls. More DNA sequence data
does not necessarily result in more robust hypotheses, even if statistical indices
indicate this. Taxon sampling, rogue taxa, evolutionary rates and missing data might
influence the results of phylogenetic analyses.
I will present some examples and evidence from published literature and argue for an
integrative approach when evaluating phylogenetic hypotheses and testing species
boundaries.

Key words:
phylogeny, DNA, taxonomy,
molecular systematics,
species, classification
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Larval respiratory systems in nematocerous
Diptera (Insecta) with particular reference
to their evolution and development in
Chironomidae and related families

Patrick Ashe
33 Shelton Drive, Terenure,
Dublin 12, D12 PK68, Ireland
patrick.ashe1983@gmail.com

A study of the 4th instar larval spiracles in Lasiodiamesa sphagnicola (Kieffer), found on
the eight abdominal segment, confirms that these structures are functional. This
is only the fifth example in Chironomidae of a genus possessing a metapneustic
larval respiratory system where normally an apneustic system is found. This finding
prompted a more detailed examination of the structure of the spiracles and the ecology of those chironomid genera possessing spiracles. To date, only the larvae of five
genera of the subfamily Podonominae are known to possess functional posterior
spiracles. These five genera are Afrochlus Freeman, Archaeochlus Brundin, Austrochlus
Cranston, Boreochlus Edwards and Lasiodiamesa Kieffer. The respective larval ecologies
of these five genera are investigated and compared to determine whether or not the
presence of functional posterior spiracles confers any particular advantage on these
taxa in relation to the habitats they occupy.
An evolutionary sequence for the development of larval respiratory systems in chironomids and other nematocerous families is given based on a comparison of the
various systems found and their associated habitats.

Key words:
larval spiracles,
Podonominae,
Lasiodiamesa, autecology,
Nematocera
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Extracellular haemoglobin and environmental
stress tolerance in Chironomus larvae

Bimalendu B. Nath
Stress Biology Research
Laboratory, Centre for Advanced
Studies, Department of Zoology
Savitribai Phule Pune University,
Pune, India
bbnath@gmail.com

Ancestral origin of haemoglobin (Hb) gene exhibits diverse evolutionary patterns
across all taxa of eukaryotes. Marked evolutionary changes of ancient monomeric
Hb occurred at least 670 million years ago during invertebrate/vertebrate divergence.
The bloodworms or the chironomid midges are unique by virtue of being monomeric/
dimeric and extracellular, exhibiting alkaline Bohr effect and non-cooperative binding
for oxygen.
Our research group investigated selective abiotic factors; viz. dietary iron (Fe), dissolved oxygen in ambient medium, gamma radiation that can modulate Hb level in
the Indian tropical midge, Chironomus ramosus under simulated laboratory conditions.
A reduction of dietary iron for the laboratory larval population brought down the Hb
content of the haemolymph significantly. For simulation studies a hypoxia-generating chamber has also been designed and fabricated. Alternations in the Hb content
at varying time points of hypoxic treatment were monitored and up-regulation of Hb
gene during hypoxic conditions has been validated concomitant with the elevated
level of larval Hb. In another set of experiments, sensitivity of Chironomus haemoglobin
(Ch-Hb) and human haemoglobin (Hu-Hb) to gamma radiation stress was investigated. The study revealed a remarkable stability and integrity of Ch-Hb compared to
Hu-Hb. Although Ch-Hb subjected to gamma radiation showed decrease in the intensity in UV-visible absorption spectrum but there was no shift in the characteristic
Soret peak position at 415nm. On the contrary, Hu-Hb exhibited molecular damage
with a shift in Soret band. Further biophysical analysis pointed out sensitivity of HuHb with reference to heme pocket of Hb molecules. A sequence and structure-based
bioinformatic analysis revealed higher hydrophobicity around heme pockets of ChHb which could be attributed to higher resistivity of chironomid midge to adverse
environmental conditions.
The empirical and various experimental evidences of environmental stress tolerance
of this extremophilic midge will be presented which can be implicated to its evolutionary ancient form of unique extracellular haemoglobin.

Key words:
hypoxia, gamma
radiation, heme pockets,
hydrophobicity
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The predatory behaviour of Monopelopia tenuicalcar
(Kieffer 1918) larvae under laboratory conditions

Vít Syrovátka
Department of Botany and
Zoology, Faculty of Science,
Masaryk University, Brno, Czech
Republic
syrovat@sci.muni.cz

Larvae of the subfamily Tanypodinae are in general regarded as predators. The predatory behaviour was observed directly in only a few Tanypodinae species but mouthpart morphology suggests that all Tanypodinae ingest food in the same way and
thus are all predators. This view is reflected in most autecological databases. There
is, however, still uncertainty in some species, the highest probably in Monopelopia
tenuicalcar (Kieffer 1918). The uncertainty stems from the lack of direct observations,
while gut content analysis points to non-animal food sources.
I carried out a laboratory experiment in which larvae of Corynoneura sp. were offered
to M. tenuicalcar in a set of Petri dishes. All larvae were collected from the same locality and constituted the most abundant component of early spring macrozoobenthic community. M. tenuicalcar showed a clear predation behaviour. In most cases it
pierced the larva of Corynoneura and sucked its inner body content instead of engulfing it. This may be the reason why body remnants like head capsules or claws of
prey had not been found in the gut of Monopelopia. Instead, the guts of Monopelopia
larvae that pierced Corynoneura were green as they were full of algae “stolen” from the
intestines of the grazing victims.
A short movie showing the fascinating predation will be projected during the presentation.

Key words:
Tanypodinae, Corynoneura
sp., predation, autecology,
food web, Sphagnum bog
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Water velocity and substrate availability may
explain the coexistence of several congeneric
species of midges in small streams

Narcís Prat1* & Eduardo Garcia-Roger2
Dept. Evolutionary Biology,
Ecology and Environmental
Sciences, Faculty of Biology,
University of Barcelona,
Barcelona, Spain
2
Institut Cavanilles de
Biodiversitat i Biologia Evolutiva
– ICBIBE, University of Valencia,
Valencia, Spain
1

*corresponding author:
nprat@ub.edu

We explore the coexistence of several species of three genera of midges: Eukiefferiella, Rheocricotopus, and the Cricotopus-Orthocladius complex (with 7, 3 and 4 taxa respectively) in a small calcareous stream located in the headwaters of the Saldes river, a
tributary of the Llobregat river (NE Spain). We took 20 small Surber samples from
each of three different sites (one permanent, one temporary and one with some pollution) at two different moments within the annual hydrological cycle (spring versus
summer samples).
First, we used Discriminant Correspondence Analysis (DCA) to explore the spatial
and temporal variability of midge assemblages. Then, the Outlying Median Index
(OMI) method was used to distinguish the niche of the different midge species in
relation to the hydraulic characteristics within each site.
Our results showed that taxa were neither associated to particular substrates nor
seasonal changes. Instead, hydraulic features better helped to explain the coexistence of taxa with similar ecological requirements, being water velocity and the
Reynolds number the most important parameters. The global OMI analysis was statistically significant, and 8 over 14 taxa presented significant hydraulic marginality.
The niches of 5 different congeneric species of Eukiefferiella were clearly discriminated
along a gradient of velocity, and the same occurred for two out of four species belonging to the Cricotopus-Orthocladius complex.
Our analyses allowed us to differentiate Rheocriccotopus chalybeatus from other species
of the same genus based on its higher preference for fast waters. Our study shows
that differences in the realized niches of very similar, congeneric midge species could
be partially explained by micro-hydraulic characteristics throughout the study sites.

Key words:
Chironomidae, niche,
species coexistence,
hydraulic marginality,
temporal niche, substrate
preferences
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Evolution and natural history of non-biting
midges in the genus Tanytarsus v. d. Wulp (Diptera,
Chironomidae)

Xiaolong Lin*, Elisabeth Stur & Torbjørn Ekrem
Department of Natural History,
NTNU University Museum,
Norwegian University of Science
and Technology, Trondheim,
Norway
*corresponding author:
xiaolong.lin@ntnu.no

The genus Tanytarsus is the most species-rich taxon of tribe Tanytarsini (Diptera: Chironomidae) with more than 400 species worldwide, some of which can be difficult
to identify to species using morphology. We revised the morphology of 52 Tanytarsus
species from the Eastern Palaearctic and the Oriental Region, including descriptions
of ten species new to science, several junior synonyms, misidentifications and new
combinations. Based on collected specimens, a comprehensive DNA barcode reference library of Tanytarsus was built and is continuously improved. This COI library,
together with other available data (in total 2790 sequences), was used to explore
species boundaries using Objective Clustering, Automatic Barcode Gap Discovery
(ABGD), Generalized Mixed Yule Coalescent model (GMYC), Poisson Tree Process
(PTP), subjective evaluation of the neighbour joining tree and Barcode Index Numbers (BINs). Our results indicated that a 4–5% threshold on average is appropriate to
delineate species of Tanytarsus non-biting midges. DNA barcodes unambiguously discriminated 94.6% of the Tanytarsus species recognized through prior morphological
studies, and also revealed potential cryptic species and misidentifications. Thus, we
extended the dataset with three nuclear genes (AATS1, CAD and PGD) on a subset
of taxa to explore the species boundaries within the Tanytarsus curticornis and Tanytarsus
heusdensis species complexes using split networks and coalescent-based methods.
Fifteen genetic lineages were well supported, indicating seven previously unknown
species. Further examination revealed minor, but consistent morphological differences between specimens of the genetic lineages. This new knowledge was used in
diagnoses and descriptions of species and to create keys to adult males and pupae.
Furthermore, we have built an extensive molecular dataset of five nuclear markers
(18S, CAD, PGD, AATS1 and TPI) to explore the phylogeny of Tanytarsus sensu lato
including the genera Caladomyia, Corynocera and Virgatanytarsus.
The preliminary results indicate that: i) Tanytarsus is paraphyletic with Caladomyia placed
among South American Tanytarsus and Corynocera within the Tanytarsus norvegicus species group; ii) the monophyly of established species groups is mostly well supported,
but some groups remain uncertain; iii) a few species might be better placed in new
genera; iv) Some monophyletic groups can be associated with certain geographical
distribution or specific habitat preferences.

Key words:
DNA barcoding, phylogeny,
species delimitation,
Tanytarsini, taxonomy
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DNA barcoding reveals potential cryptic diversity
in Polypedilum non-biting midges

Chao Song* & Xinhua Wang
College of Life Sciences, Nankai
University, Tianjin, China
*corresponding author:
songchaonk@163.com

DNA barcoding (partial mitochondrial COI sequences as barcoding fragment) has
been validly explored in specimens’ identification and species delimitation, especially in insect groups. However, rarely studies concern on such a species-rich genus
Polypedilum Kieffer with more than 500 named species worldwide. Polypedilum are most
species genus in the family Chironomidae, and usually consistent phenotypic variations and ambiguous species boundaries existed which make it hard to identify.
In this study, we analyzed 3671 COI barcodes (348 from our lab, 266 from GenBank,
and the remaining from other datasets in BOLD) representing 165 morphospecies,
including 113 of which were given a priori identification and the remaining species
were not identified to the species level but renamed according to the Neighboring
joining tree. While Molecular operational taxonomic units (OTUs) are ranged from
200-290, based on Barcode Index Numbers (BINs), J-Molecular Operational Unit
taxonomy, Automatic Barcoding Gap discovery (ABGD), Pre-threshold clustering,
and Generalized Mixed Yule Coalescent model (GMYC), of which reveal great potential cryptic diversity in the genus. Our result also demonstrates that a 4–7% threshold for COI barcodes is applicative in delineating Polypedilum non-biting species. The
immature life stages could also be associated with adults using DNA barcoding. The
average K2P within intraspecific and interspecific species are 1.8%, and 15.0 % respectively, with the minimum K2P interspecific divergence 2.5%, and the maximum
intraspecific K2P divergence up to 10.8%.
Occasional incongruence between morphospecies and gene genealogies are found,
with deep intraspecific divergence in Polypedilum convictum, which might be resulted
from the incomplete lineage sorting, introgression, misidentification, etc.
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Review of subfamily Diamesinae (Diptera,
Chironomidae) from Tien Shan and Pamir
Mountains

Eugenyi A. Makarchenko1*, Aleksander A. Semenchenko2 & Dmitry M. Palatov3
Federal Scientific Center of the
East Asia Terrestrial Biodiversity,
Far Eastern Branch of the
Russian Academy of Sciences,
Vladivostok, Russia
2
Far Eastern Federal University,
Vladivostok, Russia
3
Lomonosov Moscow State
University, Moscow, Russia
1

*corresponding author:
makarchenko@biosoil.ru

In Tien Shan and Pamir Mountains of Central Asia, 20 species of Diamesinae from 5
genera are registered: Boreoheptagyia sp., Boreoheptagyia sp.1*, Diamesa bertrami Edw., D.
cinerella Mg., D. filicauda Tok., D. hamaticornis K., D. khumbugelida Sæth. et Will., D. planistyla
Reiss, Diamesa sp.1*, Diamesa sp.2*, Diamesa sp.3*, D. steinboecki Goetgh., D. zelentzovi
Makar., D. zhiltzovae Makar., Pagastia aff. lanceolata (Tok.), Pagastia sp.1*, Pagastia sp.2*,
Pseudodiamesa branickii (Now.), Pseudodiamesa sp.*, Shilovia rara Makar. Seven species
(marked by an asterisk) are new for science.
A molecular analysis was applied to identify species and estimate the sequence
divergence. Three molecular markers were used: mitochondrial COI, COII and 18S
ribosomal RNA gene. K2P genetic distances and ML tree have been used to establish specific independence of the described species.
Interspecific distance between Pagastia sp.1 and Pagastia sp.2 was 0.09 (K2P), and
distances between P. orientalis (Tshern.) (our data), P. aff. lanceolata (our data) and P. orthogonia Oliver (GeneBank) range from 0.09 to 0.13 (the average value is 0.10), which
is acceptable for interspecific level.
Comparative morphological and genetic analyses of Shilovia Makar. and Boreoheptagyia
Br. revealed a high similarity between them. The sequence divergences between
Shilovia rara and Boreoheptagyia sp. were 0.10, 0.10 and 0.0013 (K2P) for COI, COII
and 18S, respectively. The data enable to conclude that the genus Shilovia should be
transferred from Podonominae in tribe Boreoheptagyini of Diamesinae.
DNA barcoding of D. cinerella, D. hamaticornis, D. steinboecki, Pseudodiamesa sp. and Ps.
branickii was made. High genetic distances (0.09–0.17) between species confirm species status, whereas interspecific distance between D. cinerella and D. hamaticornis was
low – 0.02.
COI sequences of D. planistyla revealed at least four distinct species. The average
sequence divergence was 0.11 (ranges from 0.08 to 0.13) which corresponds to
interspecific level. Adult males of 3 new sibling species of D. planistyla cannot be well
separated by morphological features.
Taxonomy, systematics and distribution features of studied species are discussed.
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Chironomids on the banks of brooks above the
water level

Henk K. M. Moller Pillot
Independent biologist, Tilburg,
The Netherlands
henkmollerpillot@hetnet.nl

Banks of brooks are the habitat of many semi-aquatic and terrestrial animals. However, the zone just above the water level has been investigated rarely. Therefore I
started a preliminary investigation along brooks in lowland and hilly landscape in and
around The Netherlands. Chironomid larvae were obtained with Tullgren method,
adults by rearing in mini-traps.
Generally two factors are especially important for the species composition of terrestrial chironomids: moisture of the soil and density of the vegetation. At the margins
of stagnant water bodies many species exhibit a clear optimum in their presence in a
zone above the water’s edge. As to the vegetation the species differ in their preferred
oviposition habitat: the egg masses of some species are deposited on more or less
open soil, but other species prefer a substrate of mosses or higher plants.
One should think that the banks of brooks are an ideal habitat for most terrestrial
species, because in many cases all different microhabitats are present including different degrees of humidity. However, many terrestrial species including most species
of open bottom appeared to be rare along the investigated brooks.
One of the most important factors at the banks of brooks seems to be the dynamic
character of the habitat. Especially the water’s edge of brooks is a very dynamic world, with much erosion and transport of organic material. The microhabitat is
therefore only occasionally the appropriate environment for the larvae. In any case I
found mass emergence of a pioneer species sometimes after a long period of stable
weather and water discharge.
Between lowland brooks and brooks in hilly landscape I found rather clear differences. Some Limnophyes species have been found especially along brooks in hilly
landscape, Allocladius was found only along lowland brooks. An interesting case is Paraphaenocladius penerasus: this species was not rare in hilly landscape, but absent along
lowland brooks. However, it was reared in fair numbers along the Wilhelmina canal,
where the water level was rather stable. In some aspects the lowland brooks are less
stable than fast flowing brooks, but this is possibly not the reason of this difference.
An acid lowland brook with much Sphagnum exhibited a species poor chironomid
community with some characteristic species.
Aquatic species were rarely reared in the mini-traps; also the Tullgren method supplied very few aquatic larvae. Probably these larvae creep immediately downwards
when the water level in the brook falls.

Key words:
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Chironomidae of the Western Carpathian spring
fens: an overview of current research

Vanda Rádková* & Vít Syrovátka
Department of Botany and
Zoology, Faculty of Science,
Masaryk University Brno, Czech
Republic
*corresponding author:
vanda.radkova@gmail.com

Key words:

The Western Carpathian spring fens are unique and vulnerable habitats and represent important elements in landscape. This specific type of helocrenes springs
provides minerotrophic, groundwater-fed and nutrient-limited environment with specific low productive vegetation dominated by sedges (Cyperaceae) and bryophytes.
Studied fens represent a wide variety of different habitat types, from mineral rich
sparsely-vegetated or bryophytes-rich covered fens to acidic peaty sites. Such diversification allows the creation of highly diverse assemblages, in which Chironomidae usually dominate in both species richness and abundance.
We examined chironomid assemblages of 46 small, treeless sites, which are highly
isolated from each other by the terrestrial environment constituting dispersal barriers
such as the east-west oriented mountain ridges and valleys. The dataset covers
the whole length of the gradient of mineral richness, the main ecological gradient
of spring fens. The quantitative benthic samples were taken in two seasons (April/
May, September) from two main mesohabitats. As our study sites were homogeneous in vegetation cover, the main differences between mesohabitats was given by
the differences in flow conditions and some substratum characteristics. The most
distinct mesohabitats were the trickle, mesohabitat with flowing water and coarser substratum, and water-logged soil with standing water. Simultaneously, relevant
environmental variables were recorded in field and the dataset was completed by
substratum granulometry analysis, water chemistry analysis, climatic data and habitat size and age.
The aim of this study was to provide a comprehensive overview of chironomid assemblages inhabiting the unique environment of spring fens and factors driving the
metacommunity structuring. We examined species diversity and assemblage composition, explored the role of local environmental conditions and their effects on
assemblages of different mesohabitats and evaluated the effect of the size and age
of study sites on metacommunity structuring. Moreover, the influence of predation
pressure of invertebrate predators and the effect of predation and disturbance by
Gammarus fossarum Koch, 1835, was examined. Finally, we determined individual species requirements and their binding to this specific environment.
The Western Carpathian spring fens host nearly 100 chironomid taxa with a significant proportion of species adapted to specific conditions of spring-fen microhabitats and the local environment is assumed to be crucial for maintaining the high
species richness of spring-fen assemblages. Thus, appropriate management and
protection of these vulnerable sites is essential.
This research was financially supported by the Czech Science Foundation (P505/1603881S).
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Chironomidae fauna of springs in Iceland –
Tuxen’s hot springs revisited
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In 1937, the Danish biologist S. L. Tuxen visited Iceland and dedicated a couple of
months to the study of the hot spring fauna of the country. His description of hot
spring communities set a cornerstone for crenobiology and is still cited nowadays.
He classified springs according to their relative temperature into cold, tepid, and hot
springs, and characterized their animal communities. He named the gastropod Radix
ovata, the ephydrid Scatella tenuicosta f. thermarum, and the chironomid Eucricotopus sylvestris f. thermicola (today’s Cricotopus sylvestris) as the character animals of hot springs in
Iceland. Due to mitigating groundwater influence, springs are generally thought of as
seasonally and annually stable habitats with constant physicochemical conditions.
Yet in the face of current global climate change and increasing anthropogenic pressure on the Icelandic landscape (e.g. through extensive use of geothermal energy,
farming, and steady growth in tourism), spring habitats have become more and more
endangered. Eighty years after Tuxen we located and revisited some of his warm
springs in Skagafjörður, North-Iceland, to compare his findings with the situation of
today.
However, our work extends further than Tuxen’s study as we are assessing the invertebrate diversity not only at the surface area of the spring but also at the groundwater
level, and have included a much higher number of springs (that variate in temperature) than in Tuxen’s study. In comparing the invertebrate communities of both warm
and cold springs we hope to reveal potential temperature effects and contribute to
general predictions of community changes caused by global warming. With a total
of 49 rheocrene and limnocrene spring sites sampled, our study presents one of the
most extensive biogeographical studies on species diversity of Icelandic freshwater
systems. Here we present data focusing on the biogeographical distribution of chironomid larvae related to water temperature.
Preliminary results show that Cricotopus sylvestris, Arctopelopia sp., and Procladius sp. are
the most abundant chironomid species in warm springs, whereas in cold springs
Orthocladius frigidus, Eukiefferiella minor, Diamesa spp., and Thienemanniella sp. dominate
the insect fauna.
Springs, and especially the groundwater part of springs, are under-represented in
studies on freshwater invertebrate communities. The variable but stable temperature
of springs may give indications of changes in freshwater ecosystems due to global
warming. Furthermore, because of the stable nature of springs they may act as a
thermal refugium for invertebrate species and thus as a source for re-colonization of
various freshwater ecosystems.
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Littoral chironomid assemblages in the
reservoirs along the eastern Adriatic coast
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Reservoirs are man-made water-bodies, predominantly created using a dam or a
lock to store water that can be used for irrigation, flood control or production of
the electricity. The results of a study of littoral chironomid assemblages from 13
reservoirs along the eastern Adriatic coast and the western Dinaric Mountains are
presented. Although known to be important, knowledge on Chironomidae fauna in
lentic ecosystems is still scarce in this part of Europe.
Chironomid larvae were sampled during the summer months of 2016. A sampling
site covered the length 25 m lakeshore and a distance of 10 m towards the open
water – or alternatively, to the point at which the water depth exceeded 1 m. At
each sampling site, a total of ten samples was collected using a benthos hand net
(25 cm × 25 cm; 500 μm). In the littoral microhabitat type, the strata are defined
as a combination of a depth class and a substrate category proportionate to their
coverage in the sampling site. Four water-depth classes were defined: 0–0.25 m,
0.25–0.5 m, 0.5–0.75 m and 0.75–1 m. Pupal exuviae were also sampled, skimming the water surface with the net (300 μm mesh size), to affirm the identification
to the species level. Chironomids were the most abundant insects represented in
the investigated reservoirs. The objective of this study was to evaluate if reservoir
types could be recognized and distinguished by littoral chironomid assemblages.
The influence of selected environmental factors on the composition and structure
of chironomid communities were investigated using multivariate methods. The most
frequent chironomid taxa recorded in all of the reservoirs belonged to Tanytarsini
(genera: Tanytarsus, Paratanytarsus and Cladotanytarsus), Tanypodinae and Chironomini.
Among Tanypodinae the most numerous was Ablabesmyia monilis. Procladius choreus appeared usually in the samples collected between 0.5 and 1 m depth.
Differences in the structure of chironomid communities found at different depths
were the consequence of specific microhabitat conditions. Besides playing a vital
role in lentic ecosystems’ matter and energy transfers, chironomids are very important water quality indicators. These results can be applied in creating a monitoring
system for man-made lakes according to the requirements of the European Water
Framework Directive.
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Ferrington and Coffman previously demonstrated that concurrent collections of
standard dipnet samples of larvae (SDN) and samples of surface-floating pupal exuviae (SFPE) can result in differing species and genus-level detection efficiencies
when collections were made over time and at five sample sites differing in stream
orders over short spatial scales within a single catchment.
Differing detection efficiencies can result in differential sensitivity to detect environmental impacts on benthic communities, especially for stressors that are known to
produce biotic homogenization responses. Here we reanalyze the same historical
data set using similarity, cluster and NMDS analyses to evaluate the differing sensitivity of the two methods for distinguishing composition patterns among and across
sites with different stream order. In order to make comparisons, data from concurrently collected SDN and SFPE were reconciled and a master list of species (MLS)
was compiled for each site and analyzed. Results from analyses of the MLS were
considered to be the best estimates of site similarities, site clusters, and NMDS.
Among all five sites, Jaccard’s coefficient values based on DNL were consistently
more similar (ave = 48.8%) than the corresponding values based on SFPE (ave =
32.2%). By contrast, site similarities based on MLS were intermediate (ave = 40.4%).
Comparison of the two methods across sample sites showed minimal differences
at first order site, but lower similarities at second and third order sites. NMDS also
detected similar patterns, and showed SFPE to have better sensitivity to differentiate
compositional patterns, especially at third order sites.
We interpret these trends of better sensitivity will result in increased ability to detect the effects of environmental stressors across low-levels of impact, especially
when stressors are likely to produce a biotic homogenization response in third-order stretches of streams in a single catchment. Simulations based on removal of
least-abundant taxa (based on MLS by sites) tend to support this prediction.
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Multimetric indices based on aquatic macroinvertebrates are used in many bioassessment programs of freshwater ecosystems worldwide, simplifying complex
biological data, but keeping a sufficient amount of information regarding ecosystem
health. The majority of them do not rely on the data on the chironomid community
due to the complicated identification and great natural variability they show along the
longitudinal gradient. In addition, all these routine monitoring programs are defined
for smaller streams but not for large, non-wadeable rivers. Thus we conducted a
survey of two large rivers, i.e. the Danube and the Sava River, forming a network
of 96 sampling sites. The main goal of the study was to model the variability of
chironomid-based metrics on spatial gradients and environmental gradients which
indicate different types of pollution. To accomplish this, macroinvertebrates, including Chironomidae larvae, were sampled by applying the multi-habitat approach and
16 environmental parameters were measured simultaneously. Chironomid community structure was patterned using the self-organizing map (SOM). This multivariate
visualization technique constructed two-dimensional neural network where all sampling sites were ordinated and clustered into three groups of neurons. Passively, not
influencing previous ordination, we introduced into the SOM 15 biotic metrics based
on the proportion of sensitive and tolerant chironomid taxa and 17 environmental
parameters. As an output of SOM analysis, component planes present a variability
pattern for each passive parameter distributed on the SOM network, and a clearly
formed gradient indicates a high influence of the parameter on the community pattern. In this study, natural variability (the distance to the source), conductivity, water
elements from natural (nitrates, dissolved oxygen) and anthropogenic sources (orthophosphate and ammonium) and heavy metal pollution (Zn, Cu, As and Cd) formed
clear gradients, indicating their important contribution to the chironomid community
pattern. This was confirmed by the Kruskal–Wallis test since the values of visualized
parameters significantly differed (P<0.01) between groups of neurons obtained by
the SOM. The same analysis revealed 6 biotic metrics which concordantly changed
together with significant environmental parameters on the SOM network. The variability of the chironomid community was driven by the longitudinal gradient and
multiple stressors. The proportion of sensitive and tolerant taxa regularly alternated
along the longitudinal gradient, indicating a particular complex of stressors. Chironomid-based metrics showed a promising variability pattern since they predictably
changed along both natural and stressor gradients. After the scoring system is established, this type of metrics could be included in the routine monitoring programs
and provide useful information regarding ecosystem health.
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Diptera) in lowland running waters of northeast Germany (Brandenburg) based on 10year EU-Water Framework Directive monitoring
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Until the end of the last century, understanding about the distribution of Chironomidae in the northern lowlands of Germany was rather limited, because they were
seldom included in waterbody studies, and private and scientific sampling was performed very rarely. Recently, after 10-years of a monitoring programme driven by the
requirements of the EU-WFD in Brandenburg, one of the north-eastern counties of
Germany (Central European Lowlands ecoregion), the situation changed, as the results of these sampling are used to provide a list of the Chironomidae taxa of running
waters, for the first time. The 573 taxa recorded, represent 58 % of the Chironomidae
in the “Taxa list of the freshwater organisms of Germany”. The 408 records with a
valid species status include 56 % of the species, and the 121 genera include 73 %
of the genera of the German Chironomidae fauna.
The records are based on collections of all developmental stages and were derived
from about 2,350 samples taken during a 10-year monitoring programme up to 2013.
In addition to their use for routine water management, the survey programmes and
its performance had two major benefits regarding Chironomidae: (1) to provide a
comprehensive overview of the fauna of this important freshwater animals in German lowland running waters, for the first time and in a relatively short period of time,
and (2) to create an up-to-date database for the ecological specification of lowland
Chironomidae of running waters (e.g. the German fauna index) to be used as a tool
in biological water assessment. The study shows how monitoring programmes with
a clear strategy and proper data storage and management can make a substantial
contribution to knowledge of the fauna of an ecoregion and provide a solid database
for ecological analyses.
Further data evaluation indicated an affinity of certain taxa to a particular defined
water type, however, grouping of water types based on similarity taxonomic composition was unconvincing: it failed to help characterize leaving each water type as
more or less distinct. This indicates that other parameters than the occurrences in
water types influenced the distribution of the taxa in the water bodies investigated.
But this is possibly masked by the evaluation methods and the approach performed,
here, and needs further and more precise data analysis with the integration of other
parameters than water type. However, the evaluations showed that the quality of the
data is sufficient for an advanced data analysis concerning distribution of Chironomidae and ecology, but further in-depth analysis is required.
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Ponds represent a large potential resource for biodiversity in agricultural areas of
lowland Europe though many are lost through natural succession towards tree-filled,
damp pits (terrestrialisation). Currently, the UK’s dominant conservation strategy is
to create thousands of new, clean-water ponds, most frequently in existing protected conservation areas. This strategy recognises the importance of maintaining a mix
of early-, mid- and late-succession ponds in the landscape. However, when pondrich agricultural regions of Britain already exist there is a view that managing farm
ponds back towards their former open-water state may result in dramatic increases
of biodiversity, even on heavily farmed land.
The Pond Restoration Research Group at University College London is already gathering evidence that restoring terrestrialised ponds on working farms can achieve significant increases in numbers of plant, macroinvertebrate, fish, amphibian and bird
species so long as the ponds are buffered from fields. This strategy can supplement
the initiative to create new ponds and provide a source for species to colonise new
habitats. In Norfolk, as in several other English counties, circular, steep-sided pits
have been dug for soil improvement since the 13th century, reaching a peak in the 18th
century and halted by the First World War. Since then farms continued to manage
these ponds for various purposes such as cattle and horse-watering, carp-fishing,
rat control and employment of farm labourers during quieter periods. These requirements disappeared with agricultural modernisation after the 1960’s and many have
become infilled and overgrown. There are 23,000 ponds in Norfolk of which a very
high proportion are likely to be marl pits.
Chironomid pupal exuviae were collected by the third author from three terrestrialised ponds on intensively-farmed land in North Norfolk between June 2010 and
September 2011. Two of the ponds had trees and sediment removed while the third
pond remained as a control. Pupal exuviae collection by the second author resumed
from March 2012 until September 2013. The primary author repeated the survey
in May 2015. Another seven unmanaged farm ponds are planned for restoration
in September 2017 and these have been sampled for Chironomidae in June and
September 2016, along with two other ponds already restored. Repeated surveys
of these ponds will occur in 2017. Data are analysed to monitor species compositional change in restored ponds where pre-restoration data are known and can be
compared with an unmanaged control pond. Assessment will also be made of chironomid species associated with unrestored and restored ponds where no before/
after data currently exist.
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Ultraviolet filters are main components of many personal care products that are used
extensively. They are organic compounds defined as emergent contaminants that
are increasingly present in the environment, mainly by recreational activities and use
in a wide variety of industrial products. They have been associated with endocrine
disruption activity in vertebrates but their effects in invertebrates are still poorly understood, especially in mixtures. Chironomus riparius is frequently used in toxicity tests
as model organism.
Previously we have analyzed the effects of octocrylene (OC) and 2-ethylhexyl 4-dimethylaminobenzoate (OD-PABA) showing that fourth instar larvae are affected by
OD-PABA increasing the mRNA levels of ecdysone receptor and Hsp70 genes while
OC do not show any effect in the conditions tested. In this study we have analyzed
the response of fourth instar larvae to single exposure and to binary mixtures of
these UV filters.
Transcriptional activity of nine genes related with endocrine system (EcR, Kr-h1, JHAMT,
Cyp18a1, MAPR), immune response (defensin, prophenoloxidase), and stress (hypoxia upregulated protein 1-like, L2efl) have been analyzed by Real-Time PCR. Results showed that
OC altered the expression of hup1-like, cyp18a1, and JHAMT while OD-PABA modified
the mRNA levels of hup1-like and Kr-h1. On the other hand, mixtures apparently had a
minor effect on the expression of these genes showing some alterations in comparison with control or any of the compounds. These results suggest that each UV filter
can affect the expression in a different way and that mixtures of the two compounds
used are not very toxic in comparison to single exposure of each compound.
Further research is required since mixtures show complex responses and other pathways can be altered in presence of toxicants. Finally, the set of genes for molecular
analysis of Chironomids are increasing with this kind of work, opening new possibilities to analyze the physiology of this group of insects.
This work has been funded by the Ministerio de Economía y Competitividad, CICYT
(SPAIN), CTM2015- 64913-R.
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The threats posed by climate change make it important to expand knowledge concerning cold and heat tolerance in stenothermal insect species from freshwaters
potentially threatened by temperature changes. But this is not the only threat for the
alpine fauna, exposed also to chemical contamination by pesticides and “emerging contaminants” (e.g., pharmaceuticals and personal care products) even at high
altitude. Our previous studies highlighted that Diamesa spp. is freeze tolerant and
thermotolerant. Conversely, to our knowledge, no information is available on toxic
resistance in Diamesa spp.
Recently we collected Diamesa cinerella Meigen, 1835 and Diamesa zernyi Edwards, 1933
larvae in two alpine streams, Vermigliana and Presena (46°N, 10°E, Trentino, NE Italy)
respectively, polluted by pharmaceuticals, personal care products and pesticides
(herbicides, fungicides, insecticides) with different origin (waste water treatment
plants in the Vermigliana stream and long-medium range atmospheric transport in
the Presena stream).
The ecotoxicological effects of 11 pollutants were evaluated by acute toxicity tests
(24-96 hrs) to estimate the Lethal Concentrations (LC). Forty-five tests were performed on wild larvae, under laboratory conditions, in soft-medium reconstituted
water, at the same temperature as the streams (≤ 5°C), with aerator, in the dark. The
exposure concentrations were selected on the basis of literature and of the environmental concentrations. Toxicological parameters were estimated with a Weibull
distribution using the program R.
The genotoxicity of the 11 pollutants was assessed with the single-cell gel electrophoresis assay (SCGE), also known as Comet assay. Eighty-four tests were performed at sublethal concentrations of each pollutant (LC10, LOEC or NOEC) under
the same laboratory conditions as acute toxicity tests, in a refrigerated chamber.
Cells were analysed using fluorescence microscope with the Fiji/ImageJ OpenComet
plug-in and the Olive Tail Moment (OTM) was used for assessing DNA damage. The
comparison of samples was undertaken using non-parametric tests.
Species- and site-specific responses were observed for both tests. On the basis of
survivorship data, both species tested as very resistant to pharmaceuticals (mainly
to furosemide and trimethoprim) and personal care products (mainly to sucralose),
and more sensitive to pesticides (mainly to chlorpyrifos, metholaclor and captan).
Specifically, D. zernyi tested more sensitive to ibuprofen than D. cinerella, the contrary for trimethoprim and triclocarban. Genotoxicity tests highlighted a WWTP effect
under natural conditions and a genotoxic effect for 9 of the 11 tested compounds.
Results are discussed within the scenario of environmental changes affecting headwaters.
This research was co-funded by the Caritro Foundation (2015/0199; 2015-2018) and
by the Cogeme Foundation (2017).
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Ultraviolet (UV) filters are compounds used to prevent damage produced by UV radiation in personal care products, plastics, and other industrial products. They have
been associated with endocrine disruption showing anti-estrogen activity on vertebrates and altering the ecdysone pathway of invertebrates. Although they have attracted the attention of multiple research teams there is a lack of data about how the
animals activates detoxification systems in presence of these compounds, especially for invertebrates. We have performed an analysis of the effects of two UV filters,
benzophenone-3 (BP3) and 4-Methylbenzylidene camphor (4MBC), on the transcriptional activity of nine genes covering different steps of the detoxification process.
Four cytochrome P450 genes belonging to different members of this family, four
different GST genes, and multidrug resistance protein 1 (MRP1) gene were analyzed
by RT-PCR to study their transcriptional activity of fourth instar larvae exposed to the
UV filters for 8h and 24h. Results show a differential response with down-regulation
of the different Cyp450 tested by 4MBC while BP3 did not modify the expression
of them. On the other hand, several GST genes were affected by at least one of the
filters showing a less homogenous response. Finally, MRP1 gene was activated by
both filters but at different times.
These results demonstrate for first time that UV filters can alter the expression of
genes involved in detoxification affecting different steps involved in it. On the other
hand, they suggest that in some cases they are acting directly on these mechanisms
so they could compromise the viability of the organism.
Further research is needed to clarify the ability of these compounds to affect the
elimination of these compounds from the cell and the damage that they can cause
to cell metabolism.
This work has been funded by the Ministerio de Economía y Competitividad, CICYT
(SPAIN), CTM2015- 64913-R.
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A multi-generational test with Chironomus riparius was performed in order to assess
long-term effects on life-traits and satellite loci of selected perfluorinated compounds, i.e. PFOS, PFOA and PFBS. These persistent contaminants are widespread
in aquatic ecosystems and may cause long-term toxicity. Among aquatic invertebrates, Chironomus was shown to be sensitive to PFOS at low concentrations (NOEC =
21,7 µg/l, 20-d growth of Chironomus tentans, MacDonald et al., 2004), possibly due to
interaction with hemoglobin. Based on this result, in this study C. riparius larvae were
exposed for 10 generations to 10 μg/l solutions of PFOS, PFOA and PFBS, i.e. at the
maximum values found in Italian rivers. For each generation, the following life-traits
were estimated: survival (emergence ratio), growth (weight of IV instar larvae, weight
of male and female adults, length of male and female pupal exuviae), development
(development rate, mean emergence time), and reproduction (number of egg ropes
per female, number of eggs per egg rope, number of hatching eggs per rope). Evolution of genetic variability was evaluated on the basis of 5 microsatellites loci. For
life-traits, no effects on survival and reproduction were found.
PFOS and PFOA treatments showed reduced growth, and altered development,
with anticipated or delayed emergence. PFBS showed a slight effect only at the last
generations, i.e. the most stressed by the lab breeding conditions. PFOS showed
effects mainly among early generations, possibly inducing adaptive response of the
population. PFOA showed effects on all generations, possibly inducing physiological
response. Notwithstanding these results, a final test on tolerance induction to 100
µg/l PFOS and 200 µg/l PFOA showed no difference between pre-exposed and nonpre-exposed populations. The genetic analysis indicated rapid genetic variability reduction was common to all treatments, including controls, due to the test conditions.
Nevertheless, an increased mutation rate demonstrated a stronger conservation of
genetic variability in PFOS and partially in PFBS exposed populations, while no significant variations with respect to controls were evidenced for PFOA. Direct mutagenicity or induced stress conditions may be at the base of increased mutation rate,
indicating potential risk of mutational load caused by exposition to PFOS and PFBS.
Results show that PFASs can induce long-term toxic effects in aquatic communities
at low concentrations, with different mode of action.

Key words:
multigenerational test,
toxicity, PFAS, aquatic
community, long-term
effects, adaptation

48 / Oral Communications • Toxicology and Adaptive biology / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy

Variability of mentum shape in Chironomus tentans
(Diptera, Chironomidae) larvae as an indicator of
nano-TiO2 contamination

Dimitrija Savić1*, Boris Jovanović2,3, Aca Đurđević1, Milica Stojković Piperac1, Ana Savić1 & Djuradj
Milošević1
Department of Biology and
Ecology, Faculty of Sciences and
Mathematics, University of Niš,
Nis, Serbia
2
Chair for Fish Diseases and
Fisheries Biology, Faculty of
Veterinary Medicine, Ludwig
Maximilian University of Munich
(LMU), Munich, Germany
3
Center for Nanoscience
(CeNS), LMU, Munich, Germany
1

*corresponding author:
thedimitrija@gmail.com

Substantial use of titanium dioxide nanoparticles (nano-TiO2) in consumer products
is consequently increasing their concentration in the aquatic environment. Therefore,
there is a need for freshwater ecosystems monitoring. The midge, Chironomus tentans
Fabricius, 1805, is a commonly used freshwater invertebrate species in sediment
toxicity tests, since it can be readily observed in easily established and maintained
laboratory cultures. Larvae spend most time of their time burrowed in sediment,
making them particularly relevant for sediment bioassays. C. tentans larvae, belong to
gatherers/collectors Functional Feeding Group (FFG), and various shape changes of
larval mouthparts are often used as an indicator of sediment pollution, which makes
them suitable for nanoparticle contamination assessment.
This study investigated sublethal effect of nano-TiO2 on mentum deformities of Chironomus tentans larvae. Nano-TiO2 was mixed with quartz sand, and exposure was
performed following OECD guidelines. Larvae (i.e. 1st to 4th instar) were exposed to
2,5 mg/kg, 25 mg/kg and 250 mg/kg of nano-TiO2 and control. Each treatment was
replicated three times with 20 individuals.
The effect on mouthpart morphological changes was investigated by the geometric
morphometric approach. To explore and quantify variations in mouthpart size and
shape, 29 specific landmarks were digitalized on each observed mentum. Detected
deformities were confined mostly to median teeth, which were analyzed and visualized by Canonical Variate Analysis (CVA), obtained in the MorphoJ software. Distribution of specimens in morphospace, although with some overlapping, unequivocally
separated the control from the treated groups. According to the CV1 axis (explaining
62.35% of the total variability), the control is allocated along the negative part of CV1
axis and thus separated from the treatments. Second canonical axis, CV2 (which
describes 22.37% of the total variability) shows grouping of the control along the
positive part of the axis at treatment points 2,5 mg/kg and 25 mg/kg, while the 250
mg/kg treatment is positioned in the negative part of CV2. Variation of mentum size,
estimated as centroid size among the analyzed traits, was statistically significant
(one-way ANOVA, p=0.033), as well as variation in shape (multivariate analysis of
variance (MANOVA), performed on the full set of shape variables, p=0.002).
Obtained results suggest that the variability of shape changes observed in mentum
of C. tentans larvae could be an indicator of nano-TiO² exposure.
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A description of the male adults of five new species of Chaetocladius s. str. is provided
based on material collected in some glacial alpine rheocrenes and small streams located in the Swiss Alps (altitude 1800-2700 m). Although some resemblance can be
found between the five new species and other related members of the Chaetocladius
genus, the taxonomic position cannot be clarified until current comprehensive work
on the genus is complete. Geographical distribution of the five new described species is currently restricted to the two Alpine Swiss glacial catchments: upper basins
of the Rhône River and Muttbach streams; streams and lakes delimited by the Macun area. Type localities for three of the new species are delimited by stenothermic
springfed rivulets located close to glacial streams and the upper Rhône catchment
(alt. 1800-2000 m) while the remaining two species are only known from the high-alpine catchment located: in the Swiss National Park.
The discovery of these new species highlights the importance of some high mountain ranges, considered as cold glacial enclaves and hotspots of endemism, in the
preservation and persistence of autochthonous alpine relic species. Such species
are considered as relevant biogeographic representative and their loss would be biologically indicative of global warming and climate change. Currently, there are only
6 recorded Chaetocladius species from the Swiss Alps: C. laminatus Brundin, 1947; C. cf.
longivirgatus Stur & Spies, 2011; C. melaleucus (Meigen, 1818); C. perennis (Meigen, 1830);
C. piger (Goetghebuer, 1913); C. suecicus (Kieffer, 1916). Consequently, the description
of the five new Chaetocladius species increases the total number in the genus to 11
for Switzerland. Remarks and comments on the taxonomic position, ecology and
geographical distribution of the new described species are provided.
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Two new chironomids bearing peculiar features were collected from Japan. One is
belonging to Orthocladiinae, and another to Chironominae.
1. Orthocladiinae sp.: In adult males, Orthocladiinae species are characterized
by the following combination of characters: i) gonostylus movable and usually folded
inward by the reason that it is clearly articulated with gonocoxite, ii) fore tarsomere
1 always shorter than fore tibia, iii) hind tibial comb, when present, consisting of free
spiniform setae. On the other hand Chironominae species bear following characters: i) gonostylus jointed to gonocoxite through membrane or fused to gonocoxite, ii) gonostylus usually unmovable, but in some genus it can be movable inward
(Stictochironomus), iii) fore tarsomere 1 usually longer than fore tibia, iv) mid and hind
tibial comb consisting of fused spines. In 1997 we could get a curious specimen
belonging to Orthocladiinae from midland of Honshu, Japan. This specimen bears a
strong resemblance to the members of the genus Orthocladius in many morphological
aspects. However the specimen is quite different from Orthocladius members in having
the rather short gonostylus which is entirely fused to the gonocoxite as showing in
the members of the Harnischia-complex of the subfamily Chironominae. Now, we think
the specimens should be treated as a member of the new subgenus of Orthocladius or
given a new generic rank.
2. Chironominae sp. (Collartomyia? sp.): The specimen was collected from
Iriomote Island, Ryukus, Japan at a marsh surrounded by woods in which Barringtonia
racemose forms a colony. The specimen has a characteristic thorax as can be seen in
the genus Eurycnemus of the subfamily Orthocladiinae. This specimen is placed into
the members of Chironominae, judging from its wing venation and some features
of legs. Two species bearing characteristic thoracic structure mentioned above are
reported from South Africa and Ghana. These are Collartomyia hirsuta (Goetghebuer) and
C. discaudata Amakye. Although these two species are different from each other in
various characters, Amakye (1995) treated them as being congeneric. Furthermore,
Amakye & Sæther (1992) infer Collartomyia is closely related to Polypedilum by having
the triangular shaped 8th tergum in the male. Unfortunately, we could not observe the
feature of 8th male abdominal tergum because the specimen is female. The female
specimen is quite different from known Collartomyia species in having the following
characters; i) prementum not sclerotized, ii) ligula long and distinctly sclerotized; iii)
8th tergite short; iv) laterosternite slender and with a small protrusion on its middle
portion; v) 9th tergite well developed, vi) apodeme lobe well developed, plate-like.
Here, we treat the specimen as a member of Collartomyia.
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Functional anatomy of the chironomid male
genital segment
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The femur and tibia of the walking appendages of insects are moved relative to each
other by a pair of antagonistic muscles inserted on each side of a hinge joint. The tarsomeres are curled downwards as a unit by a single retractor muscle, elastic recoil of
the cuticle between the tarsomeres on relaxation of the muscle returning the chain of
tarsomeres to their extended position. In spiders the locomotory appendages have
only flexor muscles, extension of the joints being effected by hydrostatic pressure.
The male hypopygium of a chironomid has a number of moveable parts, none of
which has a pair of antagonistic muscles attached. This study was initiated to determine how the various parts are moved relative to each other. By anatomical study
through sectioning and dissection, observation of living, restrained specimens and
controlled compression of fresh hypopygia a sense of how the hypopygium is functioned as a unit has been achieved.
The genital segment of the male chironomid is a reinforced semi-rigid box. Through
muscular distortion of the box, including consequent hydraulic action, the genital
appendages are moved.
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Substantial increase in fish farming, predominantly in mountainous and hilly regions
of developing countries, presents a potential stress for mainly undisturbed aquatic
ecosystems, usually placed in protected areas. However, there are insufficient studies which consider how the structure of aquatic communities changes along the
fish farm effluents gradient. This is especially true for the Chironomidae family, an
often neglected group in community analysis studies due to the problematic identification which requires expertise. We here examined how chironomid community
reacts to fish farming and tested its potential, as a bioindicator, to respond in a
fine-tuned manner. To attain this goal, we conducted a survey on 8 streams, with
spatially arranged sampling sites to form a gradual decrease in the trout farm influence. The sampling campaign was performed from March 2011 to May 2012,
every two months, where three benthic samples were taken from each sampling site.
The Self-organizing map (SOM), applied to model chironomid community structure
along spatial and temporal gradients, ordinated and classified the sampling sites
into 4 groups. A distance-based permutational multivariate analysis of variance
(PERMANOVA) confirmed that the chironomid community significantly differs in its
structure among previously obtained groups by SOM. All 16 environmental factors
which describe natural variability as well as fish farming influence were passively
introduced into the SOM. Seven parameters (conductivity, total dissolved solids, total phosphorus, orthophosphates, alkalinity, nitrate nitrogen and the distance from
the trout farm) showed a clear gradient on the trained SOM network, meaning that
they contributed to the obtained community pattern. In addition, out of 99 recorded species, 30 showed a distributional pattern on the trained SOM which was in
accordance with the distance from the fish farm. SOM analysis revealed not only
the variability caused by fish farm influence but also that caused by spatial scale,
since polluted sampling sites were clustered into two geographically distant groups.
Chironomidae community structure was mainly governed by the fish farm effluents
gradient showing its great potential as an indicator of trout farm pollution.
Concordance in the distributional pattern, between the abundance of some chironomid taxa and the intensity of factors indicating fish farm influence, is the main prerequisite for the implementation of the Chironomidae family at the level of indicator
taxa, in the bioassessment of streams under fish farming pressure.
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Chironomidae (Diptera, Insecta) in Fiji: new
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The unique flora and fauna of remote oceanic islands have inspired research since
the early scientific explorations. Oceanic island freshwater systems are unique due
to island genesis, climate, catchment morphology, along with ecological communities that have evolved in isolation over millions of years. These environmental/climate variables can influence colonizing organisms, in turn shaping local invertebrate
community structure and assemblage. Although oceanic islands show low species
diversity they are usually highly endemic. Long-term data sets showing the presence
and absence of biodiversity across isolated islands are crucial to better understand
dispersal mechanisms in this remote region.
Fiji consists of over 300 small scattered islands mostly between 15° and 20° south
of the equator. The islands have distinct geological histories, along with unique biogeographical and morphological characteristics. Thus, Fiji should have a reasonably sized chironomid population; however, only nine species are known across the
archipelago. The aim of this study is to provide an update of the Fijian chironomid
records, along with the spatial distribution of taxa. Physiochemical and morphological variables will be collected upon recovery of chironomid sub-fossils. This will
provide essential information linking chironomid taxa to different physiochemical and
morphological variables, which may allow chironomids to be valuable bioindicators
for Fiji.
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Different species of Sphagnum mosses form strongly different species-specific bog
habitats. Many of Sphagnum species have a “bipolar” type of distribution, with parts
of the range in temperate zones in the Holarctic and Antarctic areas, as distinct from
all bog-inhabiting arthropods. Hence, invertebrate communities in Sphagnum habitats
may be used as a model to evaluate the relationships of historical and ecological
factors in the evolution of communities. However, no comprehensive studies of macroinvertebrate communities were conducted in Sphagnum habitats of distant regions.
As model objects, five bogs were chosen situated at different latitudes in the temperate zones of the Northern and Southern hemispheres (the Boreal and Patagonian
regions, respectively). Non-forested Sphagnum bogs were examined with an area of
1-3 km2, with well-developed habitats dominated by one of two common bipolar-distributed sphagnum moss species, Sphagnum magellanicum and S. cuspidatum. The first
species is typical of relatively dry sites; the second one is strongly hygrophilous,
predominant at the shorelines of bog pools and lakelets.
Two study bogs are situated in the Boreal region, in northwestern European Russia: in Karelia near the North Polar Circle (66.34°N 33.54°E) and near St Petersburg
(60.12°N 30.04°E). Three bogs are situated in the Patagonian region, in southern
Chile: one on Tierra del Fuego (54.49°S 68.90°W) and two ones in continental Chile
near Punta Arenas, a foothill bog at a distance from the sea (53.40°S 71.23°W) and
a lowland bog near the sea coast (53.63°S 70.95°W).
Two seasonal series of quantitative samples were taken in S. magellanicum and S.
cuspidatum habitats of each bog. In addition, several non-quantitative sampling
techniques were used, as well as laboratory rearing of Diptera adults from Sphagnum substrata and from individual immatures. Taxonomic and trophic structure of
macroinvertebrate communities in the sphagnum layer was assessed, including the
abundance and biomass of macroinvertebrates. The structure of macroinvertebrate
communities in the Patagonian and the Boreal Sphagnum habitats is characterized by
numerous common features and several notable differences.
Chironomid immatures were abundant in S. cuspidatum habitat in all bogs being the
most abundant dipterans, but in S. magellanicum habitat, they were common only
in Boreal bogs. Taxonomic richness of Chironomidae was higher in Boreal than in
Patagonian bogs. In Patagonian bogs, Orthocladiinae and Podonominae (Parochlus)
predominated in the terms of abundance, same groups and Tanypodinae, in the
biomass. In Boreal bogs, Orthocladiinae and Tanypodinae predominated in abundance and biomass. Taxonomic composition and abundance of chironomids are
compared between the Sphagnum habitats of two regions and with other terrestrial
and semiaquatic habitats.
Support: Russian Foundation for Basic Research, grant no. 15-04-00732.
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Many studies were conducted on Chironomidae systematics and ecology over the
Amazon biome, but most were concentrated in Central Amazon. On the Eastern
side, little is known about the effects of land development and agriculture intensification on aquatic biota. The present study was part of a bigger project where
we studied the entomofauna in relation to different landuses. Here, we analyzed
those effects over the Chironomidae assemblage. Land-Use and Land-Cover (LULC)
data were computed in the Marapanim River and Capim-Guamá River drainages.
LULC was assessed from satellite imagery and three categories were defined: Forest (least-disturbed and old-regrowth forest), Successional (secondary vegetation
at early and mid successional stages) and Agriculture (including pasture, crop and
agriculture fields and bare soil). Ten catchments were selected: two for Forest, five
for Agriculture and three for Successional. For each catchment we characterized
habitat, collected water samples for laboratory analysis and sampled insects on a
150m stream reach. Chironomidae larvae sampling was conducted with a Surber
sampler. Along each of the studied reaches, 10 Surber samples of two minutes each
were taken from sandy or leaf/vegetal debris packs in medium to fast water current
habitat units. A total of 21,596 larvae were sampled from a streams; the number of
individuals at each stream varied from 204 to 10,048 individuals. Landuses classes
showed different assemblages, the most abundant genera at Forest stream catchments were Caladomyia (20%), Beardius (16.7%), Chironomus (12.3%) and Corynoneura
(11.4%). At Successional streams, Paratanytarsus (30%), Corynoneura (25.4%), Rheotanytarsus (11.4%) were the dominant ones. At Agriculture streams, Corynoneura (17.9%),
Rheotanytarsus (13.7%) and Pentaneura (13.6%) were the most abundant. In relation to
functional feeding groups (FFG), differences were also related to LULC classes. Forest streams were dominated by gatherers (50.5%) and filterers (26.2%); Successional streams were dominated by filterers (44.3%) and gatherers (31.7%), and Agriculture showed predators (32.3%) as the main FFG. Chironomid taxa in the LULC
classes were statistically significant different: Forest landuse was separated from
the others by correspondence analysis with a p-value of 0.00721 when analyzed by
genera, water chemistry and percentage of landuses. However, when analyzing the
communities accordingly to the FFG, Agriculture streams were separated from the
others classes because of the predominance of predators on the former.
The results showed that ecosystems functioning at the successional streams were
maintained even with the changes on the environment while there is an evident loss
of associated environmental quality at Agriculture streams. That indicates that the
ecosystem may support intermediate level changes at the riparian forest without
losing its ecosystem functioning properties, when analyzing by the Chironomidae
assemblage.
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Patterns of karyotypes divergence in the tribe Chironomini were ascertained only for
species from the genus Chironomus. Comparison of banding sequences in polytene
chromosomes of more than 100 Chironomus species allowed to suggest three major
ways of karyotype evolution in the genus. First way – reciprocal translocation of
whole chromosomal arms, which leads to formation of cytocomplexes that differ
from each other by chromosomal arm combinations. Second way – telomere-telomere fusions that resulted in reduction of chromosome numbers. And third way –
para- and pericentric inversions that differentiate the majority of species karyotypes
inside cytocomplexes and are the basis for formation of sibling-species groups.
However in other genera of tribe Chironomini study of ways of karyotype reorganization by comparison of banding patterns in polytene chromosomes proved to be
difficult because of great difference in banding sequences that prevent from establishing reliable homology between chromosome regions. It is characteristic for all
Chironomini genera including genus Glyptotendipes. The results obtained allowed to
suggest that evolution of karyotypes in the genus Glyptotendipes occurred by intrachromosomal inversions and interchromosomal translocations of part of chromosomal arms. This data suggests that divergence of species karyotypes in Chironomus
and Glyptotendipes genera could occur by different ways. Nevertheless at present it is
impossible to create a comprehensive picture of karyotype divergence between Chironomus and Glyptotendipes because of insufficient data on the evolution of karyotypes
in the genus Glyptotendipes.
One approach to solve this problem is to create a reference system that mark specific chromosomal regions and allows to establish standards that are characteristics
for karyotypes of species from different Chironomini genera. This system can be created with marker genes from nuclear genome visualized on chromosomes by FISH.
Finding of marker genes common for species from different genera and comparison
of their chromosomal locations can allow to uncover patterns of karyotype evolution
in the tribe Chironomini.
The aim of this work is to search for marker genes of species from the genus Glyptotendipes and compare these gene’s locations in karyotypes of species from Glyptotendipes and Chironomus.
The work was financially supported by RFBR grant 14-04-01126 and budget project
0324-2016-0003.
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We studied the effect of an environment contamination on genome instability of Chironomus annularius sensu Strenzke at three sampling sites on the Chechło River valley
in southern Poland: one site on the river and two sites on ponds on the river floodplain and control site in Saraja, Bulgaria (spring water). Analysis of heavy metals
concentrations in sediments at river sites indicated their higher concentrations than
in the reference data: Zn 80-176 times, Pb 64-470 times, and Cd 210-1200 times.
According to Müller’s classification scheme based on Igeo values, the sediments at all
Chechło stations were classified as extremely polluted (class 6) with Cd, Pb and Zn
while much less with Cu (classes 1-3). Heavy metal concentrations in all the studied
sediments exceeded several times the values of toxic effect threshold (TET): Cd 3,
Pb 170, Cu 86, and Zn 540 μg∙g–1, therefore the sediments potentially have detrimental effects on invertebrates inhabiting the site. Genome instability was determined
by somatic structural chromosome alterations (mainly heterozygous inversions) in
the salivary gland chromosomes of Chironomus annularius an abundant species in the
studied stations. On the basis of these aberrations the somatic (S) and cytogenetic
(C) indices have been calculated. These indices allow to better understanding of the
heavy metal impact on organisms living in sediments. In all Chechło sampling sites
somatic aberrations occurred at a significant higher frequency (P<0.001) compared
with the control one. The species possess a high spectrum of somatic rearrangements with S index: site 1, S - 1.5 and 1.75; site 2, S – 1.48; site 3, S - 2.23 and in
control site, S - 1.08. The C index of C. annularius from the polluted river sites obtained
a score between 0.163 and 0.380 indicating strong pollution (<0.5) according to the
classification in the literature. Also, a high level of chromosome polymorphism has
detected, exhibited by 19 inherited band sequences, two of them were new. An
interesting sign of the polymorphism was observed: in all river stations the inverted
homozygous sequences A2A2 was predominant and occurred in high frequency. In
addition, a cytogenetic species maker, nucleoli (NORs) in arms A, C, E and G, was
not appeared in all studied cells. The transcription activity of NORs was damaged as
their activity was either partially or completely suppressed (12.48%). Also, appearance of malformations in the external morphology of larvae was detected (17.64%).
It could be concluded that the genome instability, realized by two cytogenetic indices is a good biomarker of long-term toxicity and should be successfully implemented in the sediment monitoring procedures.
Research was funded by National Science Center, Poland grant no. 2014/15/B/
ST10/03862.
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To study patterns of genome evolution in chironomids analysis of locations of DNA
markers was performed for species from the genus Chironomus. Fifteen genes from
nuclear genome were used as DNA markers. FISH analysis of DNA-markers allowed
to establish locations of genes on chromosomes and create chromosomal maps
of marker genes for studied species, as well as to choose genes most suitable for
further use as molecular markers. Nine genes were chosen for further study: rpl11,
rpl13, rpl15, 5.8S-rRNA gene, gcs, ef1a, hsp70, pgd and H3 histone gene. Genes rpl11,
rpl13 and rpl15 were located in single sites in arms B (rpl11 and rpl15) and D (rpl13) in
most studied species. Gene hsp70 also have mostly one site of location in arm E but
shows one additional site with much weaker hybridization signal in the same arm in
several species.
It is important to note that while gene gcs has one site of hybridization in most studied
species differences in its location were found between species belonging to cytocomplexes “thummi” and “pseudothummi”: it located in arm B in species belonging
to “thummi” cytocomplex, but in arm F in species from “pseudothummi” cytocomplex. In most studied species 5.8S-rRNA gene was located in a single site on the arm
G, but several species had from 1 to 4 additional hybridization signals located either
on the same chromosomal arm or on other chromosomes of a karyotype. For all
studied Chironomus species number and locations of hybridization sites of 5.8S-rRNA
gene coincided with the number and locations of NORs. Gene pgd usually has 2 or
3 sites in arm G. Number of location sites of H3 histone gene and ef1a may vary in
different species but each showed 3 sites that were conserved in species studied:
H3 histone gene – in arm D, ef1a – in arms A and B.
Thus, the result obtained has shown that studied genetic markers located in genomes of Chironomus species as follows: arm A – ef1a, arm B - rpl11, rpl15, gcs
(“thummi” cytocomplex), ef1a, arm D - rpl13 and H3 histone gene, arm E - hsp70, arm
F - gcs (“pseudothummi” cytocomplex), arm G - pgd and 5.8S-rRNA gene.
The work was financially supported by RFBR grant 14-04-01126 and budget project
0324-2016-0003.
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Majority of rivers in the Czech Republic is regulated by dams modifying natural flow,
temperature and sediment transport patterns. Longitudinal continuum of studied
Svratka River is disrupted by two dam reservoirs (Brno and Vir Reservoirs). Hydropeaking operational regime of dams alters both seasonal and diurnal discharge patterns. Studied reservoirs differ in effects on river thermal regime in relation to various
depth, altitude and characteristics of auxiliary facilities constructed to ameliorate
flow fluctuation below both dams.
Conditions at two sites located downstream the Vir Reservoir (L2, L3) were characterized by high diurnal discharge fluctuations and lower seasonal amplitude of water temperature. Vir Reservoir caused reduction of water temperature annual range
from 0.1-19.5°C observed at L1 site to 1.4-14.3°C at L3. Thermal regime in river
below Brno Reservoir exhibited rising maximal values (22.6°C) in comparison with
upstream site L6 (19.7°C). High short-term water level fluctuation occurred at sites
closely downstream the hydropeaking dams. Monthly averages of diurnal variation
reached 30-60 cm in April-June and December.
Chironomid larvae response to impoundments was studied at 7 sites. Riffle samples
were taken monthly from January to December 1995. Chironomids were evaluated
based on taxonomic composition, species traits, population dynamics of selected
taxa and morphometric characteristics of individual specimens.
Principal Coordinate Analysis showed specific chironomid taxocoenoses at L2 and
L7 sites different from all other sites across all sampling dates. Substantial proportion
of semiterrestrial taxa (e.g. Bryophaenocladius cf. subvernalis, and Metriocnemus obscuripes
a Metriocnemus fuscipes) and cold-stenothermal comprised the biological response to
conditions at site L2. Eukiefferiella minor, Parorthocladius nudipennis, Orthocladius frigidus indicated shift to cold-stenothermal taxa at sites L2 and L3 in comparison with reference
site L1. Annual variability of chironomid thermal preferences at L2 exceeded all other
sites. On the contrary the shallower Brno Reservoir projected gradual downstream
increasing of chironomid thermal preference.
Temporal turnover of taxonomic composition and seasonal fluctuation of community
characteristics were evaluated for all sites. Relationships of chironomid taxocoenoses to environmental parameters (expressed as statistics for inter-sample periods)
were analysed. Seasonal variation of chironomid density and taxa richness generally
decreased downstream dams in association with reduction of flow extremes (mainly
floods). The only exception was site L2 where diurnal discharge fluctuation probably
contributed to high temporal variation in benthic fauna.
Application of thermal species traits and life-cycle characteristics of chironomids
were evaluated as useful biological indicators responding to altered environmental
conditions in impounded rivers.
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Living at cold arctic temperatures, chironomids often have prolonged larval growth
- yet adult emergence is typically a brief and synchronous event. How is highly synchronous emergence achieved? Under the Absolute Spring Species (AbSS) hypothesis, adult eclosion of early-emerging species may be synchronized by overwintering
of fully-mature larvae.
After spring thaw, such prepupal larvae would neither feed nor grow, only pupate
and emerge. The podonomine Trichotanypus alaskensis Brundin is an abundant midge
in tundra ponds on Alaska’s Arctic Coastal Plain, and one of the earliest-emerging
species in this chironomid-dominated insect community. T. alaskensis is univoltine in
these arctic ponds, with most emergence from a single pond occurring in less than a
one week span during late June, typically 2-4 weeks after pond thaw. We evaluated
T. alaskensis for conformity to the AbSS model by documenting the overwintering state
of populations in tundra ponds near Barrow, Alaska, then monitoring larval growth
and development from spring thaw to pupation.
Most T. alaskensis collected in late September of 2010 and 2011 were immature instar
IV larvae, with 10-30% still in late instar III. We collected only instar IV larvae immediately after pond thaw in 2011, all in early stages of primordial development. Within
the first two weeks following pond thaw, larvae had doubled their dry mass and
developed into mature final-instar larvae (prepupae).
Synchronization of the T. alaskensis population appears to occur not before overwintering, but during a period of substantial growth and development of final instar
larvae shortly after spring thaw, as less-mature larvae catch up developmentally to
earlier-maturing individuals. Trichotanypus alaskensis thus achieves high emergence
synchrony, but not via the hypothesized Absolute Spring Species mechanism.
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The invasive diatom species Didymosphenia geminata was first encountered in Icelandic
streams early nineties, when it appeared in several streams in West and South-West
Iceland. One of them was the River Elliðaár, which runs within the metropolitan area
of the capital of Iceland, Reykjavík. The river is spring-fed, mainly originating in Lake
Elliðavatn, which is mainly fed by sub-terrain cold springs and some run off from
nearby heaths mostly by the River Hólmsa. The diatom D. geminata was first recorded
downstream 1994 and then spread rapidly upstream in subsequent years.
The main results show that the composition of chironomid taxa changed noticeably
after D. geminata colonized the river-bed, based on samples from the downstream site.
The density of larvae belonging to the genus Eukiefferiella increased and this genus
became the single dominating taxa. At the same time, the diversity of chironomids
decreased. Four years after the colonization of the invasive diatom, the diversity of
chironomids increased and was similar to what it was prior to the colonization of D.
geminata. At the same time as D. geminata colonized in the River Elliðaár, the gut content of the chironomid larvae changed significantly. D. geminata was first observed in
the digestive tracts of chironomid larvae in 1994. In some cases the larval digestive
tracts contained mainly cells of D. geminata or a mixture of the species and other
diatoms. The cells of D. geminata were found in the digestive tracts of Tanypodinae,
Diamesa and most Orthocladiinae taxa, except the smallest ones such as E. claripennis.
D. geminata was never found in the Tanytarsini, Micropsectra sp., which are common
chironomid taxa in the benthos of R. Elliðaár.
Generally, D. geminata was more common in the later larval stages than in second
instar larvae. In April 1996, D. geminata occurred in the digestive tracts of 17 out of 31
E. minor larvae examined, 29 out of 41 O. frigidus and 57 out of 115 larvae of Orthocladius
spp. The take home messages are that the colonization of the invasive diatom species, D. geminata seems to affect the community of chironomids, at least on a short
term basis, where the diversity decreases. D. geminata appears to be utilized as food
by most taxa of chironomids, except the small Orthocladiinae taxa and sediment
dwelling Tanytarsini such as Micropsectra. The diatom species is more common in the
diet of chironomid larvae as the larvae grow and is most common in fourth instar
larvae.
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In order to clarify the current status of the benthic community, especially, oligochaetes and chironomid larvae, of Lake Nojiri (location of the center: 36°49’30”N,
138°13’20”E; surface area: 4.56 km2; maximum depth: 38.5 m; altitude: 654 m above
sea level; mesotrophic lake), and to examine the difference with the last quantitative
data of the lake reported by Miyadi (1932) and Kitagawa (1973), the distribution of
benthic macroinvertebrates in this lake was studied. Also, a comparison of the benthic fauna and density was made between the present and previous studies, with
a discussion concerning the succession of benthic macroinvertebrates in relation
to changes in the lake bottom environment. On March 10, 2015, a bathymetrical
sampling survey was carried out using a standard Ekman grab at each of the 5 stations (St. 1: 6.2 m, St. 2: 10.5 m, St. 3: 14.9 m, St. 4: 20.2 m, St. 5: 27.1 m) in Lake
Nojiri. The average densities of the benthic communities for all the stations were
4961±2303 individual number/m2, comprised principally of oligochaetes 2809±2138
individual number/m2 (56.6%) and chironomids 2125±2320 individual number/
m2 (42.8%), whereas in biomass, the averages were 9.66±4.71 g/m2, chironomids
7.64±4.64 g/m2 (77.2%) and oligochaetes 2.26±1.56 g/m2 (22.8%). In the shallower
stations, the dominant species was Heterotrissocladius sp., but Chironomus nipponensis
was the dominant species in the deeper stations. The results of this study were compared to previous data on chironomid larvae reported by Miyadi (1932) and Kitagawa
(1973). The densities of C. nipponensis larvae was ca. 10 times higher than the reported
by Miyadi in 1932 and 4 times higher than the reported by Kitagawa in 1973.
In recent years, the density of oligochaetes has tended to increase and the anoxic-layer and anaerobic-layer are thickening, especially, in deeper regions; they are
widely distributed. Moreover, we found the difference of C. nipponensis larval growth
rate among the different water depths, i.e., the 4th instar larvae, with their small
body size, dominated in Station 5. In this station, we suggest that the low dissolved
oxygen concentration and low water temperature during summer-fall might suppress
the growth of C. nipponensis larvae. Large environmental changes must have affected
chironomids and oligochaetes densities, growth rate of C. nipponensis larvae, especially in the deeper regions with low dissolved oxygen concentrations, low water
temperature and high organic matter (ignition loss; 15.0% in St. 4 and 13.9% in St. 5)
in the sediments. Consequently, the eutrophication of this lake is proceeding.
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The Chironomidae family represents the most diverse and abundant group of aquatic insects. At the larval stage, Chironomidae play very important role in aquatic ecosystems, especially regarding detritus processing. High diversity of this group is followed by a great variability in the autecology, which results in specific morphology of
mouthparts (e.g. mentum and mandibles). The geometric morphometrics approach
was used to analyse variations in shape of mandibles among species, subfamilies
and functional feeding groups (FFG): gatherer/collector, grazer/scraper, predators
and shredders.
This study was conducted on 215 mandibles of 22 species, distributed in four subfamilies (Chironominae, Orthocladiinae, Diamesinae and Prodiamesinae), which are
collected in rivers of the Danube basin. For the analysis of differences in size and
shape of mandibles, 18 specific landmarks were positioned on each of them. For
the testing of statistical significance in size and shape of mandibles among the observed groups based on the centroid size, statistical methods ANOVA and MANOVA
were performed respectively. These differences were further visualized by Principal
component analysis (PCA) and Canonical variate analysis (CVA), using the software
package MorphoJ. All the variability in size (ANOVA; p<0.05) and shape (MANOVA;
p<0.05) of investigated mandibles showed statistically significant differences among
the observed groups at all three levels (FFG, subfamily and species). According to
FFG types, it was evident that the predatory species were grouped together in the
positive part of PC1 (51.81%). These mandibles manifested a tendency to expand
in their central part, while the apical tooth was bending. In the group of shredders,
the mandibles were more narrowed and those specimens were positioned in the
negative part of PC1. The other two types of FFG were separated along the second
axis (PC2=17.89%), whereby grazer/scraper were positioned in the positive part,
and gatherer/collector in the negative one. When FFG was analyzed using the CVA,
all four groups were clearly discriminated. The distribution of FFG types was also
followed by the chironomid taxonomy, subfamily and level of species, where different taxa with specific type of mandible showed a clear tendency of grouping in
PCA morphospace (PC1+PC2=69.71%). The Geometric morphometrics successfully detected all discrete differences in mandible shape among the species of four
FFG types.
Ecological adaptation according to environmental conditions, especially the types of
feeding, has the important influence on the shape of Chironomidae mandibles. This
kind of analysis can certainly be used as a reliable method for predicting or determining FFG among the species where it is unknown.
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Salivary glands of chironomid midges are primarily dedicated for the continuous
synthesis and discharge of several secretory proteins, of which, the viscous aquatic
silk protein is used by the larvae as ‘glue’ for binding substratum particles together
to build a housing-cum-feeding tube.
The present study is the first report on the proteome analysis and biophysical characterisation of aquatic silk protein from a tropical midge species, Chironomus ramosus.
Silk is a functional term that refers to insoluble protein polymers spun by a number of
arthropod lineages including midges. Among these, silk spun underwater by aquatic
midge larvae are poorly understood. Among chironomid midges, Chironomus tentans,
C. pallidivittatus and C. thummi are the only three species that have been documented
so far for their silk-producing ability. To date, the only information available is the
molecular biological studies of these midge species in the context of silk protein
constituents while the nature and physical properties remain unexplored.
Preliminary information has indicated that the midge aquatic silk protein consists of
high molecular weight protein components with high fibroin content which is rich in
cysteine residues. In the present study, firstly, we used mass spectrometry-based
analysis to identify the proteins present in the aquatic silk of C. ramosus larvae. Furthermore, a comprehensive proteomics study was carried out to validate the presence of proteins in the salivary gland tissue of the larvae. Biophysical approaches,
namely, Circular Dichroism (CD) Spectrocopy, Dynamic Light Scattering (DLS) analysis, rheological property and thermostability measurements aided our assessment
of the unique biophysical properties of Chironomus silk in comparison to the well-established silk from Bombyx mori.
To the best of our knowledge, there have been no studies on Chironomus silk protein
since the past decade or so and thus this work projects Chironomus as a potential
candidate for less labour intensive and mass-scale silk extraction for commercial
exploitation.
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The sleeping chironomid (Polypedilum vanderplanki Hinton) lives on temporary rock pools
in the semiarid tropical regions of Africa. Its larvae are able to survive the dry season
in a completely desiccated ametabolic state known as anhydrobiosis. Anhydrobiotic
larvae can be preserved at room temperature for more than 17 years and still retain
the potential to recover normal activity and development after rehydration. So far,
P. vanderplanki was the only species among all insects showing demonstrated anhydrobiotic ability. Here, we show that a new related species originating from Malawi,
Polypedilum pembai sp. nov., is also anhydrobiotic and that its desiccation tolerance
mechanism is probably similar to what is observed in P. vanderplanki. The new species,
P. pembai sp. nov., is described together with a detailed redescription of P. vanderplanki.
Adults of both species can be differentiated from each other through their cuticle,
which is velvety black in P. pembai and shiny dark brown in P. vanderplanki. Adult females differ conspicuously in coloration with dark appendages in P. vanderplanki and
whitish appendages in P. pembai. Genitalia and wing setation of females show also
clear differences between the species. Adult males can be identified from the shape
of the superior volsella, which shows a basal portion inflated with at least one lateral
seta in P. pembai and which is slender and usually bare in P. vanderplanki. Antennal rate
of adult males is also smaller than 2 in P. pembai and larger than 2 in P. vanderplanki.
Pupae of both species are morphologically very similar, but differ slightly in the tergal
armament (tergite II hook row, shagreens, D-setae arrangement) and in the shape of
caudolateral spurs. Concerning larvae, P. pembai shows thicker anal tubules and higher head width/head length ratio. P. pembai shows also more developed inner spines on
the molar region of the mandible and a wider fenestra on the second labral sclerite.
Anhydrobiosis can be induced successfully in P. pembai as in P. vanderplanki and both
species can survive to a reduction of their body water content to only 3-4% of the
dry mass. After rehydration of anhydrobiotic larvae, the survival rate was higher than
90% in both species, so we can conclude than P. pembai is a true anhydrobiotic species. During desiccation, P. pembai larvae accumulate a large amount of trehalose and
the mechanism by which the achieve anhydrobiosis is probably very similar to what
is observed in P. vanderplanki.
Phylogenetic analysis showed that both species are closely related, P. vanderplanki.
being widely distributed in Nigeria and P. pembai present in distant localities in Malawi.
The divergence between two species was estimated to about 43 millions years
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Family Chironomidae belongs to the order Diptera and is commonly known as an
aquatic insect since most species occupy most of their life history in the water. Many
of larvae are detritus and algae feeders, and species specialized in the plantability
are not many. In particular, the information of species that eat floating plants are
extremely few, but in Japan domestic, it is well known that Polypedilum (Pentapedilum)
tigrinum (Hashimoto) hurts water shield, Brasenia schreberi, and Stenochironomus nelumbus
Tokunaga et Kuroda harms lotus.
In the autumn of 2015, we confirmed two kinds of larvae nesting on Azolla cristata Kaulf. × Azolla filiculoides Lam. (hereinafter referred to as Azolla), and that they were eating
it in a garden pond at Osaka Prefecture University campus. By breeding, it became
clear that they were Polypedilum (Pentapedilum) tigrinum and P. (Polypedilum) johannseni Sublette et Sublette. Hitherto, we have no information that the former eats Azolla. The
latter is the first record from Japan, although it is well known to eat a kind of Azolla
in the Philippines and Thailand. The population density of P. (P.) johannseni on Azolla
was overwhelmingly high compared to P. (Pe.) tigrinum, and it was also confirmed that
these two species nested on Trapa natans var. japonica. Furthermore, we have confirmed
a large number of adult attracted to lights around the occurrence areas.
From the following year, 2016, we widen the survey area from the university to the
whole area of the Kansai. Consequently, we could find some ponds where the Azolla makes a large colony in Wakayama and Shiga prefectures. We confirmed P. (P.)
johannseni occurred in Wakayama prefecture. On the other hand, occurrence of the
species could not be verified in Shiga prefecture, but instead, Polypedilum (Uresipedilum) cultellatum Goetghebuer and Polypedilum (Polypedilum) kyotoense (Tokunaga) were
occurred. As a result of breeding observation, it is confirmed that the larva of P. (U.)
cultellatum eats Azolla. It is clear that the larvae actively utilize the nest of the larvae of
Acentropinae sp. On the other hand, it was observed P. (P.) kyotoense did not eat Azolla.
Unlike the other three species, nests of this species were found on the stems and
roots instead of leaves.
Occurrences of P. (P.) johannseni were confirmed at least three years ago. We infer that
the species has recently invaded Japan. With the proliferation of Azolla in the future,
there is concern about the problem of mass occurrence of P. (P.) johannseni.
In this presentation, we will also give the taxonomic considerations about both P. (Pe.)
tigrinum and P. (P.) johannseni.
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Chironomid larvae are generally reported to pass through four larval instars between
egg and pupal stages. We have observed a fifth larval instar to be a standard life-cycle feature of the podonomine Trichotanypus alaskensis Brundin in tundra ponds on the
Arctic Coastal Plain near Barrow, Alaska. T. alaskensis has a one-year life cycle in
these arctic ponds. Adults emerge in June ~2-3 weeks after pond thaw, then mate
and oviposit; most newly-hatched larvae reach instar IV by October when pond sediments freeze.
Overwintering larvae complete instar IV within a few days of thaw, then molt again
to a fifth larval instar. Imaginal discs, normally seen only during instar IV in Chironomidae, develop across both instars IV & V prior to pupation and adult emergence.
While monitoring larval development post-thaw in 2014, we noticed freshly-molted
Trichotanypus larval exuviae a week or more prior to any pupation by that species. In
2015-16 we reared overwintering instar IV larvae, individually with daily monitoring,
through molts to instar V, pupa, and adult. Instar III larvae were reared as well, but
were few in number. No overwintering instar IV larva pupated without molting to
instar V.
We also reared newly-hatched larvulae through instars I-II during 2016, thus documenting head capsule size ranges for all five instars.
Without individual rearings, the fifth instar was not readily apparent as the head capsule size increment between instars IV-V does not conform to a fixed ratio as predicted by the Brooks-Dyar Rule. Up through instar IV, the Brooks-Dyar ratio for T. alaskensis ranged 1.33-1.57, but during the IV-V molt head capsule dimensions increased
only by a ratio of 1.06-1.11 – comparable to the magnitude of sexual dimorphism in
head capsule size.
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The insect family Chironomidae evolved in the Perm period and subfamily origination
continued into the early Cretaceous. At this time all types of aquatic ecosystems
were present and inhabited by chironomids as shown by fossil specimens, mostly
found in amber. Adaptation to different habitats, temperature, oxygen conditions and
nutrient resources resulted in continuing speciation.
The subfossil remains of chironomid larvae from a 29 m long sediment core from
Tegeler See (Berlin, Germany) were identified. The core dates back to the end of
the last glaciations in Northern Germany. The layer of volcanic ash from the Laacher
volcano explosion 12,9 ky BP ago is found in all deeper lakes of Northern Germany
and is a good time marker. Sedimentation in lake Tegel occurred undisturbed over
thousands of years with the formation of varves, yearly layers of sediment and remains from algae and aquatic animals. Sixty-three samples were taken from the core
equivalent to the length of paleaolimnic periods. Also the recent chironomid fauna
from 11 depth profiles and exuvial catches were analyzed. Larvae of the Tanytarsini
and Chironomini dominated in relation 2,6 : 1 to each other. Profundal indicator species like Microspectra, Tanytarsus lugens-gr. Heterotrissocladius gave prove of oligo-to mesotrophic conditions during the developmental history of the lake. Recently Chironomus
plumosus dominates the profundal region of the lake due to eutrophic conditions.
Even a hypolimnetic oxygen enrichment and a phosphorus precipitation plant did
not alter the eutrophic chironomid community.
During the evolution of the lake various warm and colder periods alternated. Maxima of fossil remains from Chironominae (Chironomus, Glyptotendipes, Dicrotendipes) were
found in the warmer periods. The variation in the density of chironomid remains was
not random but reflects events in the lake history.
The palaeolimnic results are discussed in the light of new methods to determine
historic temperature.

Key words:
larvae, palaeolimnology,
eutrophic lake,
sedimentation, lake
productivity, trophic
conditions, North Germany

Oral Communications • Palaeolimnology / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy / 69

Subfossil chironomids of Central American
lakes: taxonomic composition and driving factors

Ladislav Hamerlík1,2*, Edyta Zawisza1, Marta Wojewódka1 & Krystyna Szeroczyńska1
Institute of Geological Sciences,
Polish Academy of Sciences,
Warsaw, Poland
2
Department of Biology and
Ecology, Matej Bel University,
Banska Bystrica, Slovakia
1

*corresponding author:
ladislav.hamerlik@gmail.com

Due to often complicated political situation and extreme remoteness, the composition of chironomid assemblages of Central American lakes is only poorly known.
However, the area that represents a bridge between two main biogeographical
realms, the Nearctic and the Neotropical regions, can be particularly interesting for
ecological and biogeographical studies and deserves more attention. Thus, here we
present the preliminary results of the study on the taxonomic structure of subfossil
Chironomidae from the surface sediments of lakes in Guatemala, El Salvador and
Honduras. Ekman grab samples were taken in autumn 2013 from lakes representing
broad environmental conditions situated along a 3000 m long altitudinal gradient
from lowlands to mountain regions. Samples were taken usually both from the littoral
and profundal part of the lakes, if possible. Parallel with the sampling, basic environmental variables, such as temperature, pH, conductivity, oxygen concentration and
salinity were measured.
A total of more than 60 chironomid taxa of 3 subfamilies were present in the surface
sediment samples. The subfamily Chironominae dominated with 41 taxa, followed
by Tanypodinae (12 taxa) and Orthocladiinae (9 taxa). The average number of taxa
per lake was 10, taxon richness of particular lakes varied from 3 to 19. Taxonomic richness decreased with altitude. The most common taxa were Ablabesmyia sp.
(71% of all lakes) and Goeldichironomus sp. (59%) followed by Labrundinia sp., Procladius
sp., Chironomus anthracinus-type, C. plumosus-type, Cladotnytarsus mancus-type, Cladopelma
lateralis-type, and Dicrotendipes nervosus-type being present in more than 30% of the
surveyed lakes.
The overall biological variability was driven by altitude and related variables. As expected, in high altitude lakes taxa of the Orthocladiinae subfamily dominated, while
Chironominae were much more common in lowland lakes. An interesting feature
is a complete lack of the Diamesinae subfamily in the study lakes. The ecological
requirements of particular morpho-types were also defined.
We believe that our contribution can serve as a stepping stone for future limnological
and paleolimnological survey as well as monitoring actions of the quality of freshwater ecosystems carried out in Central America.
The project was funded by the National Science Centre, Poland, contract no.
2015/19/P/ST10/04048 and the European Union’s Horizon 2020 research and innovation programme under the Marie Skłodowska-Curie grant agreement No. 665778.
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Chironomids (Insecta: Diptera) are well-proven to be among the most reliable quantitative proxies of mean July air temperature (Brooks, 2006). They are a diverse, nearly
ubiquitous and play vital roles in freshwater ecosystems as primary consumers (Coffman and Ferrington, 1996). The abundance and distribution of most chironomid taxa
are temperature-dependent (Walker et al., 1991), and they respond rapidly to climate
change by virtue of the winged adult stage. The larval head capsules preserve well
in lake sediment deposits and the subfossils are readily identifiable in most cases at
least to species morphotype (Brooks et al., 2007). Recently, data on the distribution
and abundance of chironomids in lakes along environmental gradients in eastern
and western Siberia were used to develop modern chironomid-based calibration datasets (training sets) and quantitative transfer functions for reconstructing mean July
air temperature (T July), water depth (WD) and continentality (CI) in eastern (ES) and
western Siberia (WS) (Nazarova et al., 2011; Self et al., 2011).West and East Siberian
data sets and 55 new sites were merged based on the high taxonomic similarity,
and the strong relationship between mean July air temperature and the distribution
of chironomid taxa in both data sets compared with other environmental parameters. Multivariate statistical analysis of chironomid and environmental data from the
combined data set consisting of 268 lakes, located in northern Russia, suggests that
mean July air temperature explains the greatest amount of variance in chironomid
distribution compared with other measured variables (latitude, longitude, altitude,
water depth, lake surface area, pH, conductivity, mean January air temperature,
mean July air temperature, and continentality). We established two robust inference
models to reconstruct mean summer air temperatures from subfossil chironomids
based on ecological and geographical approaches. The North Russian 2-component
WA-PLS model (RMSEPJack = 1.35 °C, rJack2 = 0.87) can be recommended for application in palaeoclimatic studies in northern Russia. Based on distinctive chironomid
fauna and climatic regimes of Kamchatka the Far East 2-component WAPLS model
(RMSEPJack= 1.3 °C, rJack2 =0.81) has potentially better applicability in Kamchatka.
We investigated chironomid assemblages of well-dated sediment cores from two
lakes: a small seepage lake Sigrid situated at the eastern slope of the Central Kamchatka Mountain Chain, and a lake Khatanga-12 (Taimyr Peninsula, Krasnoyarsk region). The chironomid fauna of the Sigrid Lake is dominated by littoral taxa that are
sensitive to changes of the water level. The reconstructed T July showed fluctuations
of approximately 3°C over the last 2800 years. The lake Khatanga-12 was formed
during the mid-Holocene warming as a result of thermokarst processes. Development of the lake ecosystem was influenced by climatic factors and cryolithogenic
processes.
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Banská Štiavnica (Central Slovakia) and its surrounding belonged to the most important mining regions in Europe in the Medieval Period. Due to silver and gold mines,
the economic and cultural development of this area has increased, on the other
hand, thousand years of mining has left a legacy of residues and waste from ore
processing. The golden age of mining in this area is traditionally dated from the
beginning of the18th and the second half of the 19th centuries, and was connected
with the development of modern mining technologies and with the construction of a
sophisticated hydro-energetic system. Water from this system provided energy for
operating mining and water pumping machines, as well as ore cleaning facilities,
smelting works. Mining activities gradually faded and ceased in the region, but the
reservoirs have become a part of the landscape and, interestingly, made it even more
attractive. That is likely the reason why the impact of mining activities has yet been
evaluated as a geomorphological factor rather than an environmental issue.
Due to their known age and the well-documented management, we studied the sediments of these man-made reservoirs that have been accumulated during the last ~
250 years of their existence. Our goal was to study the response of biological proxies
(chironomids, pollen, cladocerans and diatoms) to anthropically induced disturbances and compare the development of lakes with different post-mining management
(drinking-water source, recreation). Except for evaluating environmental contamination by mining waste and its potential risk to organisms and humans, the project
also observed the dynamics and timing of processes leading to the current status of
terrestrial and aquatic ecosystems.
Long sediment cores were taken from three man-made reservoirs (Veľká Richňava,
Vindšachta and Rozgrund) from a floating platform using a UWITEC piston corer in
2015 and 2016. The taken sediment cores were described from sedimentology point
of view and dated using 210Pb a 137Cs techniques. Loss-on-ignition, pollen, diatoms,
cladocerans and chironomid remains were analyzed as proxies.
Subfossil chironomid assemblages of the study reservoirs show considerable downcore changes. Shifts in the ratio of profundal/ littoral taxa indicate distinct water-level
oscillations related to the usage of lake water for mining machinery. Alternations of
taxa with different oxygen requirements refer to changes in lake trophy. Both effects
are most likely linked together and can be a result of repeated draining and filling
of the reservoirs as well as of changes of fish stock. The results were underlined
by sediment organic content showing gradual increase of trophy disrupted by its
sudden changes.
This work was supported by VEGA 1/0664/15 and project ITMS 26210120024 “Renewal and development of infrastructure for ecological and environmental research
at UMB”.
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What can we learn from Chironomidae species
complexes preserved in amber

Viktor Baranov
Leibnitz Institute of Freshwater
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baranowiktor@gmail.com

Geological records of Chironomidae are numerous, spanning from the Triassic, with
numerous modern genera known through the Paleogene to subfossil head capsules
of larvae from the holocenic lakes sediments. Amber is the single most important
window into the evolutionary history of many insects taxa, Chironomidae among
them.
Amber and amber-like resins outcrops are now discovered around the world, ranging
in age from Carboniferous to semi-polymerized copals only several decades old.
Chironomids are often some of the most common animals in amber, sometimes
comprising up to 70% of all inclusions. Their abundance in amber, together with
knowledge about ecological preferences of modern representatives, allows conclusions on palaeoenviromental conditions.
Current progress in the understanding of fossil Chironomid species complexes is primary driven by studies of the Baltic amber, as well as some east-Asian amber from
Eocene as well as Miocene Dominican amber. Better understanding of the structure
of freshwater ecosystems during the Eocene Temperature Optimum is crucial for
studies of this pivotal climatic event in the Earth history. With tremendous strides
done in the recent couple of years in fossil Chironomidae studies it seems to be a
perfect time to summarize most important findings in the field, as well as important
future directions. In this communication I will discuss the merit of the Chironomidae
amber studies for the family systematics and biogeography, as well as their broader
paleoecological and paleoclimatic relevance. Relevance of genus-level based paleoenviromental reconstruction will be discussed and possibilities of the application
of the amber preserved taxa for the paleotemperatures analysis will be outlined.
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Chironomidae subfossil remains are hardly ever used in the archaeological research,
despite it is important component of multi-proxy palaeoecological studies. In Poland
they were used for the reconstruction of the moat evolution. The studied moat surrounds the late-medieval ringfort in Rozprza (51˚18’07’’ N; 19˚40’04’’ E), located in
the central part of Luciąża River (3rd-order river in Vistula River basin) valley.
The analysis of Chironomidae subfossils indicates the presence of three main stages
of moat habitat development. The first stage overlaps with the period of functioning
and inhabiting the ringfort (14th-15th century AD). The chironomid assemblages indicate that the moat was then partly overgrown with macrophytes and permanently
filled with shallow, eutrophic water.
For the quantitative reconstructions of the trophic status of the water were used
two models: British and Finnish. According to reconstruction derived from British
model, the moat in the initial stage was characterized by high hypertrophy, which
decreased between 119 and 85 cm of core depth (period of inhabiting the ringfort
14th/15th c. AD). Moreover, there was recorded a low but regular presence of rheobiontic chironomids, as well as taxa connected with oligotrophy and mineral bottom
(mainly Micropsectra). It may be evidence of small floods and/or regular cleaning the
moat, which could be reached e.g. through connecting the moat with the river by the
channel. Connecting shallow hypertrophic pools with local streams was common
practice during late Middle Ages and early Modern Times.
The trophy increased rapidly in the second stage, when the ringfort was abandoned
and the moat slowly started to paludify. It was transformed into swampy habitat with
hypertrophic conditions caused by condensed organic matter decomposing on a
larger scale. The limnetic phase ended abruptly and in the third phase (ca. 1700 AD)
the moat environment was transformed into telmatic habitat with singular larvae of
semiterrestrial midges and Chironomini, which indicate existence of seasonal surface water, such as small puddles.
The results of the multi-proxy palaeoecological analyses are essential environmental background for the historical events but can be also used to complement the
knowledge about human impact on ecosystems and functioning of artificial aquatic
habitats.
The project has been financed by grant from The National Science Centre based on
the decision No. “DEC-2013/11/B/HS3/03785”.
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Changes in temperature and water depth of
a small mountain lake during the past 3000
years in Central Kamchatka reflected by the
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We investigated chironomid assemblages of a well-dated sediment core from a small
seepage lake situated at the eastern slope of the Central Kamchatka Mountain Chain,
Far East Russia. The chironomid fauna of the investigated Sigrid Lake is dominated
by littoral taxa that are sensitive to fluctuations of the water level. Two groups of taxa
interchangeably dominate the record responding to the changes in the lake environment during the past 2800 years. The first group of littoral phytophilic taxa includes
Psectrocladius sordidellus-type, Corynoneura arctica-type and Dicrotendipes nervosus-type.
The abundances ofthe taxa from this group have the strongest influence on the variations of PCA 1, and these taxa mostly correspond to low water levels, moderate
temperatures and slightly acidified conditions. The second group of taxa includes
Microtendipes pedellus-type, Tanytarsus lugens-type, and Tanytarsus pallidicornis-type. The
variations in the abundances of these taxa, and especially of M. pedellus-type, are in
accordance with PCA 2 and correspond to the higher water level in the lake, more
oligotrophic and neutral pH conditions. Water depths (WD) were reconstructed, using a modern chironomid-based temperature and water depth calibration data set
(training set) and inference model from East Siberia. Mean July air temperatures (T
July) were inferred using a chironomid-based temperature inference model based on
a modern calibration data set for the Far East. The application of transfer functions
resulted in reconstructed T July fluctuations of approximately 3 °C over thelast 2800
years. Low temperatures (11.0-12.0 °C) were reconstructed for the periods between
ca 1700 and 1500 cal yr BP (corresponding to the Kofun cold stage) and between
ca 1200 and 150 cal yr BP (partly corresponding to the Little Ice Age [LIA]). Warm
periods (modern T July or higher) were reconstructed for the periods between ca
2700 and 1800 cal yr BP, 1500 and 1300 cal yr BP and after 150 cal yr BP. WD reconstruction revealed that the lake level was lower than its present level at the beginning
of the record between ca 2600 and 2300 cal yr BP and ca 550 cal yr BP. Between ca
2300 and 700 cal yr BP as well as between 450 and 150 cal yr BP, the lake level was
higher than it is today, most probably reflecting more humid conditions.
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Reconstruction of Holocene palaeoclimate and
palaeoenvironment on Kola peninsula (NorthWestern Russia) based on chironomid analysis

Ivan Grekov1*, Larisa Nazarova2,3, Liudmila Syrykh1,3,4, Dmitry Subetto1,4 & Aisylu Ibragimova4
Herzen State Pedagogical
University of Russia, St.
Petersburg, Russia
2
Potsdam University, Institute
of Earth and Environmental
Science, Potsdam, Germany
3
Kazan (Volga region) Federal
University, Kazan, Russia
Petrozavodsk, Russia
4
Northern Water Problems
Institute, Karelian Research
Centre of Russian Academy of
Sciences, Russia
1

*corresponding author:
ivanmihgrekov@gmail.com

Key words:
Chironomidae, Holocene,
palaeoclimatic
reconstruction, Kola
Peninsula, Russian Arctic

The Kola Peninsula lies almost entirely above the Arctic Circle. Multi-proxy study of
the evolution of the landscapes of the Kola Peninsula in the Late Quaternary is essential for establishing a detailed reconstruction of climatic and environmental changes
of this poorly studied sector of Russian Arctic. Southern part of the Kola Peninsula
was influenced by deglaciation of the White Sea basin and cleared of ice much later.
For a detailed reconstruction of palaeogeographic conditions of the south-western
part of the Kola Peninsula in Holocene we investigated 3 m long lake sediment core
and surface sediment samples from the lake Antukh-Lambina (N 67.07; E 33.31).
Analysis of radiocarbon dated lithological sequences of the core presents a clear
outline of the development of the lake ecosystem and environment in the studied
region from 13000 cal years BP to the present day. Mean July air T was reconstructed using North-Russian chironomid-based inference model (Nazarova et al., 2015).
Reconstruction of the mean July air temperatures in Early Holocene based on chironomid analysis showed that in the center of the Peninsula T July was around +
10.3 °C which is below the modern values. A sharp warming took place then during
the Mid Holocene optimum (Ilyashuk, 2000; Ilyashuk, 2013). The reconstructed Early
Holocene T July in the south of the Peninsula similar to the modern values + 12 °C.
Based on cluster analysis we identified four main stratigraphic zones that showed a
prominent shift in taxonomic composition of chironomids during the lake development. Zone 1 (13000 – 11000 cal years BP): In the upper part of the zone Chironomus
plumosus-type is dominant, a taxon that is tolerant to low oxygen concentrations and
sometimes to acidification. This zone is marked by dominance of chironomid taxa
associated with macrophytes. We assume that during this initial stage of the lake
formation the lake was surrounded by wetlands, and the lake water was eutrophic.
Zone 2 (11000 – 8700 cal years BP): Many chironomid taxa are associated with
aquatic vegetation, also there are taxa indicative of moderate or cool temperature
conditions. Species composition of chironomid communities indicates some cooling. Zone 3 (8700 – 4400 cal years BP): The dominant taxon Sergentia coracina-type
(cold-stenotherm and acidophilic) is decreasing in the upper part of the zone, and
Heterotrissocladius marcidus-type, and then Heterotrissocladius maeaeri-type 1 become
dominant. Across the zone Microtendipes pedellus-type (medium temperature) is frequently found. Reconstructed air temperatures are higher than in the previous zone.
Zone 4 (4400 cal years BP to present): Cold-water taxa dominate the record. Reconstructed conditions are close to modern.
Analysis of the subfossil chironomid communities of the Antyukh-Lambina Lake
showed that during the more than 13000 years of continuous sedimentation the lake
ecosystem underwent changes related to variability of climatic and environmental
conditions.
This project was financed by RSF 16-17-10118.
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Lake Geneva (Leman) is a large deep prealpine lake that has undergone a strong eutrophication period (total phosphorus concentration closed to 90 µg/L in 1976) and
has recently returned to a mesotrophic state (19.5 µg/L in 2015). The aim of the study
was to identify the ability of paleolimnological approach to define an ecological reference state for the lake within the European Framework Directive. Short sediment
cores were sampled at three water depths (150, 200 and 309 m a.s.l.) in spring 2015
and subfossil chironomids and diatoms were sampled at low (ca. 50 years) and high
(ca. 10 year) resolutions.
The study at low resolution of diatom assemblages provided and evidence of the
dominance of centric diatoms as genus Cyclotella (C. comensis, C. radiosa) before AD
1884. In the surface sample, these species decreased and the diatom assemblages were dominated by Fragilaria crotonensis and Stephanodiscus minutulus. This evolution
clearly suggests a rise of nutrient availability in the lake water. The European reconstruction model based on diatoms allows to estimate water total phosphorus before
AD 1884 to concentrations of 11 µg/L.
A high resolution study on chironomid remains revealed a progressive evolution of
the ecological state of the lake. Despite a low number of chironomid head capsules
in each sample, the temporal changes in chironomid assemblages are significant to
indicate changes occurring in trophic and anoxic conditions. Until AD 1840, Lake
Geneva showed a well-oxygenated hypolimnion that allowed the development of a
profundal oxyphilous chironomid fauna (Micropsectra insignilobus-type, M. radialis-type,
Paracladopelma). The first changes in the chironomid assemblages were recorded
around AD 1860 and were probably due to the anthropogenic development in the
lake catchment. However, major changes began around AD 1930 with the decrease
of profundal taxa. In the literature, the period AD 1930-1950 considered as warmer
could be an explanation of this trend. During the period AD 1950-70, the profundal chironomid fauna further decreased, suggesting anoxic conditions in the deep
zones. From AD 1970 till now, profundal taxa were almost absent at 309 m depth,
indicating that the deep sediments remained too anoxic to allow the development of
such a chironomid community. The decrease in profundal taxa was also obvious at
200 and 150 m deep proving that profundal chironomid communities did not return
to natural conditions.
The diatom and chironomid association prevailing before AD 1860 in the lake, can
be considered as Lake Geneva reference community which reflects the reference
ecological state of the lake.
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Taymyr Peninsula is located in the Arctic and subarctic zones of Eastern Siberia,
Russia. Almost the whole territory of the peninsula is covered by permafrost. Climate
is severe with long and cold winter (mean January T - 31.5 °C) and short cool summer
(mean July air T +12.5°C). Sediment core was retrieved from the Lake Khatanga – 12
(72°N, 102°E), situated on the left coast of the Khatanga River in the southern part of
the Taymyr peninsula. The 131 cm-long sediment core was subject of multy-proxy
analysis that included chironomid analyses. The sediment core covers 7100 yrs of
sedimentation. The studied lake is small, has no inflow therefore lake sediments are
formed mainly as a result of autochthonic sedimentation.
The main objective of our study is to perform a palaeoecological reconstruction of
the Holocene climate and environment in Taymyr from sediments of the lake, using
chironomid analysis and the chironomid-based mean July temperature and water
depth inference models (Nazarova et al., 2011, 2015).
Cluster analysis identified four significant stratigraphic zones:
Zone 1 (7100 – 6500 cal yrs BP): In the lowermost zone cold-profundal chironomid
taxa, taxa associated with macrophytes and are plants miners dominate. The studied lake was formed around 7100 cal yr BP as a result of thermokarst processes.
Water level was changing, coastal zone was bogged. Reconstructed temperatures
are below modern level.
Zone 2 (6500 – 4750 cal yrs BP): The dominant taxa (Sergentia coracina-type, Zalutshia
type B, Corynoneura arctica-type) are cold stenothermic. The reconstructed temperatures indicate some cooling. We reconstruct unstable water level in the lake. Sedimentation rate is quite high.
Zone 3 (4750 – 2000 cal yrs BP): Zalutshia type B and Sergentia coracina-type are the
dominant taxa in this zone. In the upper part of the zone abundances of acidophilic
subdominant taxa Heterotrissocladius grimshawi-type, Heterotrissocladius maeaeri-type 1
and of Micropsectra insignillobus-type increase. These taxa are associated with eutrophication process in the lake. Taxonomic diversity of chironomid communities is higher
than in the previous zones. Reconstructed T July are slowly warming, water level in
the lake is relatively stable.
Zone 4 (from 2000 cal yrs BP to modern time): Heterotrissocladius grimshawi-type, Heterotrissocladius marcidus-type, Tanitarsus mendax-type are the dominant taxa in the upper
zone. Climatic conditions are unstable with variable mean July air temperatures.
Our study provided qualitative and quantitative reconstruction of the climatic conditions in the south-eastern part of the Taymyr Peninsula during Holocene, and gave
new information about development of paleo-ecological conditions in this poorly
studied arctic region.
This project was financed by RSF 16-17-10118.
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A new species of Heterotrissocladius is described from two small Georgia streams.
Both streams are in the southern half of the state, below the Fall Line in the Coastal
Plain Physiologic Province. One stream is near the coast (Lower Coastal Plain) and
characterized as a “blackwater” stream because of high tannin concentrations. The
other stream is well inland (Upper Coastal Plain), clear and not affected by tannins.
Both streams are in the Atlantic Slope drainage.
The description is based on adult males and a pharate male pupa collected during
late winter. The new species is assignable to the H. marcidus species group with
some character exceptions. The exceptions include a very reduced number of rather
weak, short acrostical setae, ranging from zero to three (more typical of the subpilosus
group). The squamal fringe of the wing is also very much reduced from that found in
most members of the marcidus species group. Males are readily recognizable based
on characteristics of the hypopygium including an elongate, very thin virga, distinctive anal point and very distinctive club shaped/triangular gonostylus.
At the inland stream, one adult male of the new species was found to occur with
pharate male pupae (one with attached larval exuviae) of another, as yet undetermined species of Heterotrissocladius (marcidus species group) also known from several
locations elsewhere in the state. Discernible features of a pharate male pupa of the
new species are noted.
Some features of two female adults, a pharate female pupa and single larva possibly
representing the new species collected at the non-blackwater stream site are briefly
discussed. These specimens are not included in the description or type series due
to lack of positive association by rearing.
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Recent years have seen an increasing interest regarding the family Chironomidae
(Insecta, Diptera) in the Neotropical and Antarctic regions. Several monographs on
individual genera have been published, including species-level keys, as well as extensive reference collections. However, despite these remarkable efforts, the larval
chironomid fauna remains poorly known ecologically and taxonomically in the Neotropics and Antarctics. There has been no attempt to construct a comprehensive
key to Chironomidae from the aforementioned regions. There are a few local keys
focusing on the Argentinean fauna, and for Central America and southeast Brazil. In
the Neotropics, the incomplete knowledge of the full life history, associated with the
lack of descriptions and keys to a local fauna often prevent species identifications.
Additionally, it is customary to overlook the Chironomidae in favor of groups, such as
Ephemeroptera, Plecoptera and Trichoptera, which are more limited in number and
diversity, and more easily identified. For this assessment, we recognize nine families,
with known larvae, occurring in the Neotropical Region. In total, 144 genera were
included in the key.
The subfamily Chironominae is prevalent with 55 genera (38.2 %) followed by the
Orthocladiinae and Tanypodinae with 50 (34.7 %) and 23 (16.0 %) genera, respectively. The balance of 16 (11.1 %) genera represent the six remaining subfamilies
(Aphroteniinae, Buchonomyiinae, Diamesinae, Podonominae, Prodiamesinae and
Telmatogetoninae). The Antarctic fauna is represented by only three species of Chironomidae: the orthoclads Belgica antarctica Jacobs and Eretmoptera murphyi Schaeffer
and the podonomine Parochlus steinenii (Gerke).
Regarding the Neotropics, the endemicity of chironomids is difficult to evaluate at
present. Although, many genera and species have been found only in the region,
their full geographical range is not known. The present work provides updated information on the larval chironomid fauna in the Neotropical and Antarctic regions and
will hopefully encourage further studies in the area.
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Cricotopus (Isocladius) sylvestris is reported to have a Holarctic distribution, but to what
degree have populations diverged across the geographic range from Western Europe, across North America to Japan and China? Gresens et al. (2012) examined
COI gene sequence data for a limited number of populations from Norway, Iceland,
Canada and the United States and suggested that Nearctic C. sylvestris was potentially distinct from the species as originally described from Western Europe. However, the homogeneous Nearctic “barcode” population included not only C. sylvestris
fitting within Hirvenoja’s (1973) diagnosis, but also Cricotopus trifasciatus, based on the
pattern of pigmentation on the thorax, legs and abdomen, a character which has
played a major role in the species definition. We analyzed COI sequence data from
a much larger set of specimens covering a wider geographic range: 33 Nearctic and
46 Palaearctic C. sylvestris, sensu lato. Adult males, females and pupal exuviae from
associated rearings were used to compare North American and Western European
populations.
Our goal was to see if the Nearctic C. sylvestris population could be defined as a
distinct species, using both nuclear and mitochondrial genetic markers as well as
phenotypic characters. To resolve the apparent confounding of Nearctic C. sylvestris
with C. trifasciatus, we included reference specimens of Palaearctic C. trifasciatus and
Nearctic Cricotopus tricinctus and Crictopus lebetis. Comparison of a COI taxon ID tree
with a CAD Bayesian tree showed no evidence of hybridization as a cause of variable
pigmentation in C. sylvestris. Pupal exuviae from reared associations of C. trifasciatus
from Central Norway, which match Hirvenoja’s (1973) diagnosis, did not match the
Nearctic C. sylvestris specimens previously identified as C. trifasciatus. We interpret our
Nearctic C. sylvestris to represent one widespread and genetically distinct population
with great variation in pigmentation. In contrast, there were at least three distinct
COI “barcode” groups of C. trifasciatus: that from Central Norway, one including Japanese, German and Chinese specimens, and a heterogeneous group of Chinese /
Tibetan specimens resembling C. trifasciatus. Despite subtle differences in morphology and pigmentation, C. tricinctus and C. lebetis formed clusters genetically distinct from
one another and from C. sylvestris.
In conclusion: the Nearctic population of C. sylvestris is best distinguished as a separate semi-cryptic species with slight differences in the pupal exuviae compared to
the nominal species, e.g. the distribution of fine spinules on the first sternite and the
respiratory organ. In addition, there are consistent differences in both mitochondrial and nuclear genetic markers. Using the same reasoning, we also argue to synonymize Cricotopus glacialis with Palaearctic C. sylvestris.
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The genus Chironomus Mg. has the largest number of species within the Chironomidae family, some of which show slightly larval morphological differentiation. In
these cases as additional signs for species identification was used species-specific
band patterns of the salivary gland chromosomes. Important taxonomical features
for species identification at larva stage were the large, strongly chitinized and easily
visible in a light microscope structures as mentum, mandible, antenna and tubules of
the larval body. However, little attention was paid to the structures that were poorly
chitinized and difficult to recognize in a light microscope. The aim of the study was
to compare smaller and weakly chitinized structures as: labral setae SI-SIII, labral
lamella, tormal bar, pecten epipharings or maxilla (maxillary palp, lacinial chaeta) in
larvae of some Chironomus species using Scanning Electron Microscope (SEM). These
features were compared between Chironomus acerbiphilus Tokunaga 1939, C. balatonicus
Devai, Wuelker & Scholl 1983, C. melanotus Keyl 1961, C. plumosus Linnaeus 1758, C.
usenicus Loginova & Belyanina 1994, and C. riparius Meigen 1804. The larvae of these
species were previously identified on the basis of the band patterns of their salivary
gland chromosomes.
Labrum. Seta anteriores (S I) of Chironomus is always plumose on both side, but its
shape differs among studied species. It is elongated in C. balatonicus and C. plumosus,
C. melanotus and C. usuensis, while in C. acerbophilus and C. riparius it is rounded. Seta posteriors (S II) is usually single, curved, smooth and without bristles. In most species,
the ratio of length of SI to SII is varied. Below S I there is a labral lamella (LL), which
is always arched and its lower edge is plumose. Tormal bar (TB) is below LL and
consisting of two arched sclerotized plates differing in shape and length in studied
species. Pecten epipharingis (PE) consists of 12-15 single teeth of equal size or
declining towards the lateral edges. The ratio of length of LL, TB and PE is different
for studied species.
Maxilla. The maxilla is composed of three major parts: lacinia (La), galea (G) and
maxillary palp (MP). Lacinia of all species is sharply, triangular ended and has two
lacinial chaete (LCh). The first lacinial chaeta (LCh I) is dagger shaped and its edges
are smooth. Second lacinial chaeta (LCh II) is always shorter than LCh I and has a
lanceolate (for example C. plumosus) or triangular (for example C. riparius, C. balatonicus)
shape. The upper edge of LCh II is plumose and the lower one is smooth. Antaxial
seta (Aa) is single and slightly curved. The ratio of length of LCh I, LCh II and Aa
chates is different for each species,
Maxillary palp (MP). The length of the basal segment is always greater than the width,
but their ratio varies between species. Seta A has a different length, for example it is
longer in C. melanotus and C. usenicus than in C. acerbophilus.
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Beyond the well-known problems with identification of species, the examination of
larvae results in “real” taxonomical questions. Here we present such questions we
met during our works with larvae in Hungary.
Orthocladius (Orthocladius) sp. We collected some larvae with 19–21 mental teeth suggesting that they belong to the subgenus Orthocladius (Euorthocladius), the only subgenus in which larvae of some species have more than 13 teeth on mentum. However,
two of the collected larvae have clearly recognizable pupal characters, e.g. well-developed thoracic horn and hook row on 2nd abdominal segment, the shape of abdominal armament and anal lobes with 3 macrosetae. These characters position
them in the subgenus Orthocladius (Orthocladius). According to that mentum with 9–10
lateral teeth is strange among Orthocladius (Orthocladius) species, the larval diagnosis of
the subgenus needs revision. Furthermore, the observed pupal characters closely
resemble to those of Orthocladius (Orthocladius) rivinus, a species with remarkably different larval morphology, suggesting that our specimens belong to another species.
Chernovskiia macrocera Saether, 1977. The generic placement of this species is based
on the largely theoretical suggestion that Chernovskij’s “Orthocladiinae gen.? 1. macrocera” is a possible synonym for C. amphitrite (Townes). The comparison of larvae
of C. orbicus (the type species of the genus) and C. macrocera suggests that the latter
species might belong to different genus, due to the remarkable morphological differences (e.g. well sclerotized antenna, mandible with large inner tooth, completely
different shape of mentum, reduced anterior parapods). However, no valid genus is
still available for “C.” macrocera, and the generic placement is problematic due to no
associated pupae or adults are known for this species.
Tribelos donatoris (Shilova, 1974). The species was originally placed in the genus Endochironomus. Some morphological characters of larvae resembles to those of Endochironomus (e.g. semilunar clypeus separated from frons, of equal breadth, all 4 central
teeth of mentum are delineated from the lateral teeth), while others are more similar
to those of Tribelos (e.g. SI and SII plumose on both sides, mentum with 4 equally
broad central teeth). Some characters apparently differ from those of both genera
(e.g. the first lateral tooth as long and broad as the second). This combination of
characters allows suspecting that T. donatoris might belong to a genus other than
Tribelos. However, the Endochironomus complex, containing genera (e.g. Endochironomus,
Synendotendipes, Tribelos) very similar to each other as larvae, is not revised in Europe,
and none of these morphological characters is sufficient to conclude which genus
the species belongs to.
The field works were supported by the OTKA K104279 research grant and the
Körös–Maros National Park Directorate.
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Chironomus (Chironomus) salinarius Kieffer, 1915 is a very important component of inland
saline waters. The larvae of C. salinarius are a common species of brackish water such
as saline rivers of the Lake Elton basin, located in Volgograd Region of Russian Federation (49o 13’ N 46o 40’ E).
Ecology and Cytology of Chironomus (Chironomus) salinarius Kieffer, 1915 (Diptera, Chironomidae) was examined from material collected in the 7 saline rivers flow into
hypersaline Lake Elton. Larvae of salinarius-type were identified as C. salinarius on the
basis of their karyotype. Climate of the area is arid; air temperature in summer is up
to 41.1°C. On the basis of recent samplings C. salinarius appears to be very abundant
in saline, mesotrophic as well as in eutrophic rivers. Chironomus salinarius accounted
for 49-66% of total abundance of zoobenthos in water with salinity up to 6.8-41.1 g
l-1. The larvae inhabit the black and grey sandy mud on depths of 0.05-1.1 m, at the
velocity of 0.02-0.4 m s-1, T - 12-32°C and concentration of dissolved oxygen of 4.344.4 mg l-1, with the pH from 7.2 to 10.0. The total average biomass of chironomids
was significantly higher than that of all other taxa in the saline rivers. In terms of
abundance the C. salinarius larvae represented 11.4% of the total chironomid’s fauna
collected over the eight years in the saline rivers (2007-2014). In the mouth regions
of saline rivers larvae occurs in different biocenoses together with Cricotopus (Cricotopus) salinophilus Zinchenko, Makarchenko & Makarchenko, 2009, Chironomus aprilinus
Meigen, 1918, Microchironomus deribae (Freeman, 1957), Glyptotendipes salinus Michailova, 1987. The abundance of 61280 ind. m-2 represented in the Chernavka River
(12.V.2012) appeared to be a maximum population value for larvae of this species.
The karyotype of C. salinarius, detailed mapping of the 5 chromosome arms A, C, D, E,
F and characteristics of chromosome polymorphism are provided.
The karyotype of C. salinarius has the haploid number of chromosomes n = 4, with
the chromosome arms combination: AB CD EF G (cytocomplex “thummi”). Chromosomes AB and CD are metacentric, EF is submetacentric, and G is telocentric. The
centromeric bands are not heterochromatinized and it is difficult to identify them.
The regular nucleolus (N) is single and located in the middle of arm C, which is the
good mark of the C. salinarius karyotype. Balbiani rings (BR) are developed in arm G
(1-2), and B (1). The comparison of chromosomal polymorphism of C. salinarius from
the Lake Elton basin and populations in Germany and those of the Black Sea in
Bulgaria and Ukraine were recorded the interpopulation cytogenetical differences.
This is evidence of adaptability of chromosome polymorphism in different ecological
conditions.
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Chironomids (Diptera, Chironomidae) and carabids (Coleoptera, Carabidae) are the
dominant taxa in aquatic and terrestrial high altitude ecosystems in terms of species
richness and populations size. Many studies were performed on these two taxa separately but to our knowledge this is the first study on the diversity and distribution of
chironomids and carabids along a glacier foreland in relation to the chronosequence
of glaciers retreat (= time since deglaciation).
Chironomids were collected in summer 2014 in the Amola glacial stream (Southern
Alps, Italy; 46°13’N, 10°40’E; from 2544 to 2421 m a.s.l.), by kick sampling, in sites
located at the same distance from the glacial snout as the terrestrial ones (within 1.3
km from the snout to the Little Ice Age frontal moraine). Carabids were sampled by
pitfall traps in summer 2011 and 2012.
We analysed: (i) the effect of time since deglaciation on diversity, (ii) the presence
of species turnover along the glacier foreland, (iii) the relationships between species distribution and environmental variables (water temperature, discharge, channel
stability, suspended solids, conductivity, pH, chlorophyll a and organic matter in the
stream and vegetation cover, gravel percentage, organic matter, pH on the ground
around the traps).
Thirteen species of chironomids and thirteen species of carabids were identified.
Chironomids respect to carabids showed opposite species richness trends. Species
turnover was observed only for carabids, in association with significant changes in
pH, organic matter, and vegetation cover. Conversely, the rather homogeneous environmental conditions characterising the studied stream reach, hindered to trigger
species turnover in chironomids.
In conclusion, the distribution of chironomids seems to be more affected by the
hydrological and thermal regime of the stream river, respect to the time since deglaciation. On the contrary, habitat age and the related environmental features can be
considered the main forces determining carabids diversity and distribution.
This work highlighted how melting glaciers differently affect each component of the
biodiversity.

Key words:
diversity patterns,
moraines, species turnover,
retreating glaciers, Italian
Alps

Posters • Ecology and Biomonitoring / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy / 87

Chironomidae of brooks with tufa precipitation:
unique biotopes in a post-mining landscape

Martina Bartošová*, Jana Schenková, Vendula Polášková & Vanda Rádková
Department of Botany and
Zoology, Faculty of Science,
Masaryk University, Brno, Czech
Republic
*corresponding author:
m.bartosova@mail.muni.cz

In the north-western part of the Czech Republic, post-industrial sites created after
brown coal mining represent habitats of specific environmental conditions which are
missing in the surrounding agricultural landscape. These extensive spoil heaps are
remarkable for their creation of unique aquatic biotopes; brooks and wetlands with
a calcium carbonate (tufa) precipitation, conductivity up to 9,000 µS.cm-1 and high
concentrations of sulphates, calcium, sodium, toxic metals such as iron and other
ions which are a product of the specific bedrock of the Sokolov lignite basin.
Although some taxa of invertebrates (terrestrial or adult stages of aquatic insects)
have been studied thoroughly, benthic fauna of spoil heaps is almost unknown.
Therefore, our research was focused on aquatic macroinvertebrates in three calcareous brooks. In total, 35 samples were collected in the seasons of spring and autumn
in 2013/2014 and 222 taxa of macroinvertebrates (Clitellata, Coleoptera, Diptera,
Ephemeroptera, Heteroptera, Mollusca, Odonata, Plecoptera, Trichoptera) were recorded. Notably, the order Diptera was found to be the most diverse, especially the
family Chironomidae.
Altogether, 45 taxa representing 5 subfamilies of non-biting midges (Chironominae,
Diamesinae, Orthocladiinae, Prodiamesinae and Tanypodinae) were recorded. The
most species-rich subfamily was Orthocladiinae, the most abundant subfamily was
Tanypodinae. The chironomid assemblages included a high number of crenophilous
and crenobiont taxa (e.g. Diamesa cf. insignipes Kieffer, 1908, Krenopelopia sp.) and lotic
and lentic taxa (e.g. Eukiefferiella gracei gr., Procladius (Holotanypus) sp.). Semi-terrestrial
and terrestrial taxa (e.g. Limnophyes sp., Smittia sp.) were recorded as well. Moreover,
we also recorded wetland specialists (e.g. Metriocnemus eurynotus gr., Paratendipes nudisquama (Edwards, 1929)) and even a taxon occurring primarily in limestone rich waters
(Neozavrelia sp.).
Additionally, the comparison with the chironomid assemblage inhabiting natural
brooks with tufa precipitation in the Bílé potoky Nature Reserve in the Western Carpathians showed similar taxa composition of non-biting midges as in the post-mining habitats.
Conclusively, despite extreme environmental conditions and human activities, our
research indicates that brooks with tufa precipitation in Sokolov spoil heaps are important biotopes and refuges for a high number of non-biting midges and also for
other taxa of macroinvertebrates.
This research was supported by MUNI/A/1362/2016.
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Sardinia (Italy) is a Region whose chironomid fauna is still little studied, despite the
presence of lentic and lotic environments very different among them that constitute
an ecological legacy of great interest. In particular, near Cabras (Sardinia, Province of
Oristano), environments with different gradients in salinity (varying from fresh water
to hyperhaline wetlands) and temporary basins (strongly affected by temperature,
rain and wind effects) are closely neighbouring.
Following nuisance phenomena due to the massive presence of adult chironomids,
the main basins present in this area (Stagno di Cabras and lagoon of Mistras) were
first studied during 1994-96, thanks to an agreement with the Sardinia Region. The
study was taken up and expanded during 2010-11, by an agreement with the Province of Oristano.
The results obtained during this latest research are presented in this paper. The study
was carried out in two fresh water (Riu Tanui and Mari ‘e Pauli), five brackish water
(Riu Bau Mannu, Canale Scolmatore, Pauli ‘e Sale, Stagno di Cabras and Peschiera
Pontis) one hyperhaline (lagoon of Mistras) environments and three evaporitic ponds
(Pauli Trottas, Cucurru Sperrau, and Pangarazzu) studied during three sampling
campaigns for a total of 38 stations. For each station benthos samples were collected and main physical and chemical parameters (depth, temperature, transparency,
salinity, percentage of dissolved oxygen) were determined. A total of 16 chironomid
taxa were identified whose total number, in each basin, is negatively correlated to
water salinity. Tanypus kraatzi (Kieffer), Tanytarsus van der Wulp, Paratanytarsus Thienemann & Bause, Cladopelma Kieffer, Chironomus plumosus gr. and C. thummi gr. prevailed
in fresh water environments; C. halophilus gr. and C. salinarius Kieffer in brackish water
environments and Baeotendipes noctivaga Kieffer in hyperhaline environments. Procladius
Skuse, Cricotopus van der Wulp, Psectrocladius Wülker, C. plumosus gr. and C. halophilus gr.
prevailed in temporary environments.
The results of a study on wind intensity and direction during the nuisance periods
caused by the massive presence of midges (August and September) are also showed.
The conditions favourable to the passive transport of the chironomids from breeding
sites towards the towns, and the flight paths followed, have identified. These data
have been used to propose systems for monitoring (early warning system) and control or capture the chironomids, before their access to the inhabited areas.
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The Amur River with length of 4416 km is one of the greatest rivers of East Siberia
and Far East. Its basin has 10610 rivers and 61427 lakes.
Long-term study of pre-imaginal and imaginal stages of the Far Eastern chironomids
was performed using morphological and genetic methods. In 2008, the first list of
chironomid taxa for Amur River basin comprising 404 species (Makarchenko et al.,
2008) was compiled. Within 6 years after that, the list of species was increased to
454 species (Makarchenko et al., 2014). Nowadays, the chironomid list of the Amur
River basin includes 576 species of 126 genera from six subfamilies – Podonominae (3 species of 3 genera), Tanypodinae (16 species of 8 genera), Diamesinae (22
species of 10 genera), Prodiamesinae (7 species of 3 genera), Orthocladiinae (283
species of 55 genera) and Chironominae (245 species of 47 genera).
The highest diversity of chironomids is registered for the Lower and Middle Amur
River basins - 404 and 390 species, respectively, whereas the Upper Amur basin
has only 65 species. Fifty eight species were described as new for science, one
species is a new for Palaearctic and 16 species are new for Russia. About 50% of
new for Russia species were previously known only from Japan. In near future, we
will describe at least 10 new species from genera Hydrobaenus Fries, Polypedilum Kieffer,
Robackia Sæther, Stictochironomus Kieffer, Cladotanytarsus Kieffer, Micropsectra Kieffer, Neozavrelia Goetghebuer, Paratanytarsus Thienemann et Bause, Rheotanytarsus Thienemann
et Bause and Tanytarsus v. d. Wulp. Thirty seven species were attributed to subendemics. The most interesting subendemic species from this region is Linevitshia prima
Makarchenko, 1987 for which pupa and larva were obtained, and also the molecular-genetic research was carried out.
Most of recorded chironomids (368 species or 67%) are Palaearctic in distribution,
while others (178 species or 33%) are Holarctic in distribution. The Palaearctic species has East Palaearctic Continental (22%), East Palaearctic Continental - Island
(21%), Palaearctic Transpalaearctic Disjunctive (12%) and Palaearctic Amphieurasian (10%) distribution. Other types of distribution are rare.
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Large field work carried out through the Mediterranean wetland areas of Morocco
(Moroccan Rif) were conducted during the last two decades, between 1991 and
2016, where three large biogeographic areas (Western Rif, Central Rif and Eastern
Rif) are covered by the Mediterranean coastal ecosystem. The material was collected in 43 sites covering a wide range of habitats (freshwater and brackish water)
delimited by four ecological zones extended between the sea level and high mountain areas located above 1000 m. Typology of the four ecological zone consists of:
Zone 1 (Estuarine zone including pools, ponds, lagoons and wet meadows, altitude
0-10 m; Zone 2 (Potamal, altitude 10-350 m); Zone 3 (Down basin of streams and
wadi (altitude 350-1000 m); Zone 4 (Upper basin of streams, wadi, springs and peat
bogs, altitude > 1000 m). Intensive investigations generated four communities of
Diptera Chironomidae, which are typically representative of each of the four ecological zones. An updated list of 260 species/taxa belonging to Chironomidae (Diptera) has been established which complements previous data for the chironomid
fauna of Morocco. The list includes 74 (28%) new records for the fauna of Morocco,
21 (8%) undescribed species and probably 2 new genus (1 Orthocladiinae and 1
Tanytarsini). Spatial distribution of species by subfamilies is highlighted in the four
ecological zones where faunal comparative results are: Buchonomyinae (1 species);
Tanypodinae (21); Diamesinae (8); Orthocladiinae (147); Chironominae (82, including
40 Chironomini and 42 Tanytarsisni). Highest value of species richness is recorded in
zones 2 (155 species, 60%) and 3 (192, 73%). Lowest number of species is reported in zones 1 (80 species, 31%) and 4 (89, 34%). Most of the affected habitats are
delimited by the potamal, rhithral and springs of streams and wadi, which have been
degraded by various perturbation factors including human activities and pollutions.
Currently, a total of 409 valid known species is reported from Morocco. The low frequency of both listed and undescribed species in the Mediterranean coastal ecosystem is linked to the limited faunal knowledge on wetland coastal areas and fragility
of lowland habitats, which are regarded as truly hotspots.
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The diversity and distribution of chironomids (Diptera, Chironomidae) were studied
in relation to environmental factors in 36 springs, in different status of conservation,
in the Italian Prealps (Veneto and Trentino NE-Italy, 46°N, 10-11°E), in four mountain
areas (Baldo Mts, Lessini Mts, Pasubio and Pastello Mts.) within 62 and 1710 m a.s.l.
Sampling was carried out from 2001 to 2008, from spring to autumn, within 50 m of
the spring’s source (eucrenal) and data related to altitude and level of human impact.
A total of 111 macroinvertebrate samples were collected, in which 4,198 chironomid
larvae were counted, belonging to five subfamilies (Tanypodinae, Diamesinae, Prodiamesinae, Orthocladiinae and Chironominae), 42 genera and 70 species/groups
of species.
As expected, Orthocladiinae accounted for a large part of specimens (88%), followed
by Chironominae Tanytarsini (6%), Tanypodinae (5%). Chironominae Chironomini,
Diamesinae and Prodiamesinae contributed less than1% of the fauna.
Maximum richness and diversity occurred at intermediate altitudes. Most taxa were
found in a small proportion of sites, and frequencies declined gradually for more
widely distributed species. A high number (73%) of rare (= present in less than 10%
of sites) taxa were found. One to 23 taxa were identified per spring.
Richness was analysed in relation to spring type and level/type of disturb.
Environmental variables that better explain the species distribution we observed with
CCA analysis are physic-chemical (e.g., nutrients), hydrological (e.g., discharge) and
biological (e.g., riparian vegetation and the consequent shading) parameters.
Overall these results implement the knowledge on autecology of non-biting species,
giving information on their crenophilous habit and ecological valency.
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The non-biting midges of Svalbard
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*corresponding author:
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Svalbard is a large (62 000 km2) high arctic archipelago north of mainland Norway
that has a permanent human population. It is an attractive region for research due
to its accessibility and available infrastructure. Several nations have active research
stations on the largest island, Spitsbergen, and expeditions exploring terrestrial biodiversity have visited the archipelago since the 19th century. Non-biting midges of the
dipteran family Chironomidae is the most species rich group of insects on Svalbard.
There are officially slightly more than 60 species recorded from the islands, many of
which have their type localities on Spitsbergen and Bear Island. Here we present the
results from a project partly funded by the Norwegian Taxonomy Initiative that aims
to build a barcode reference library and illustrated identification keys of all Chironomidae species in the archipelago. Our results are based on both own collections of
several expeditions as well as freshly collected material provided by colleagues and
previously collected material from various museums. Whenever possible we also
examined type material. Through this project, we discovered both species new to
science, new records for the archipelago, misidentified previous records, and unknown life stages. With the aid of DNA barcodes, we for example identified a hitherto
unknown diversity of Smittia, so far only known as females. Parthenogenetic species
in this genus is suspected although data is insufficient to be certain. Our results also
indicate that some species previously thought to have wide arctic and boreal distributions, probably consist of genetically distinct lineages that should be considered
separate species. This is the case for Metriocnemus eurynotus, Limnophyes pumilio and
Chaetocladius perennis, all which have junior synonyms listed. Our identification key
so far includes 75 species within 27 genera. One genus, Tvetenia, is recorded from
Svalbard for the first time; larvae found to inhabit hot springs on northern Spitsbergen. Terrestrial and semi-terrestrial Chironomidae have also been sampled through
our project and are included in the keys. The identification tools we provide will aid
in future biodiversity assessment and monitoring of Arctic chironomids, especially
those connected to freshwater habitats.

Key words:
key, digital images,
diversity, synonyms, DNA
barcodes, Arctic

Posters • Ecology and Biomonitoring / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy / 93

Seasonal dynamics of chironomid fauna (Diptera,
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This work reports on seasonal changes in the chironomid community leaving in the
Ohrid Lake (Macedonia), one of the oldest lakes in Europe.
Forty-eight species were identified belonging to three subfamilies: Tanypodinae (6),
Orthocladiinae (10) and Chironominae (32). Dominant species were Polypedilum bicrenatum, Cryptochironomus gr. defectus and Chironomus gr. plumosus. The highest number of
species was found in the littoral area (44). Most of species showed maximum density
in spring and autumn.
Microhabitat features (substrate composition, presence of macrophytes etc.) affected chironomid distribution. In particular, macrophytes were colonized mainly by nine
species: Polypedilum convictum, Cryptocladopelma virdula, Paratanytarsus lauteborni, Cricotopus
gr. sylvestris, Orthocladius saxicola, Microcricotopus bicolor, Ablabesmya monilis, Thienemannimya
lentiginosa and Glyptotendopes gripokoveni. Eight species prevailed in stony bottom: Eukiefferiella longipes, Eukiefferiella quadridentate, Cricotopus inaequalis, Cricotopus gr. sylvestris, Orthocladius saxicola, Paratanytarsus confuses, Polypedium bicrenatum, Cryptochironomus gr. defectus.
Few species (5) colonized the muddy microhabitats: Chironomus gr. plumosus, Chironomus gr. thummi, Cryptochironomus gr. defectus, Polypedilum tuberculum, Procladius choreus.
Differences were observed also in the vertical distribution: Tanypodinae prevailed in
the upper littoral (49%), while reached 13% in the sublittoral. Orthocladiinae represented 42% in the littoral and 25% in the sublittoral. Chironominae reached 48% in
the upper littoral.
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Adult emergence of the nuisance chironomid
Chironomus salinarius Kieffer in two Italian lagoons
along the northern coast of the Adriatic Sea
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During the eighties and the beginning of the nineties of the last century massive
swarms of Chironomus salinarius Kieffer caused serious nuisance and economic loss
in many coastal brackish lagoons of northern and central Italy. In the lagoons of
Venice and Marano, both located along the northern coast of the Adriatic Sea, these
problems were particularly conspicuous, ranging from preclusion to outdoor human
activities, including tourism, to inconvenience caused to land, water and even air
transports. Moreover chironomid midges used to enter houses creating cleaning and
maintenance problems and discomfort to people.
The aims of surveys carried out since 1983 in the two mentioned lagoons were to assess distribution and larval densities of Chironomus salinarius, effectiveness of different
larvicide- or adulticide-insecticides against the same species, and to study aspects
of its behaviour like diel emergence or attractiveness to light. In order to assess the
number of emerged individuals of C. salinarius and its seasonal variation, in 1989 and
1990 researches were carried out in two sampling sites of the lagoon of Venice, one
north-east of the city between the island of Carbonera and the airport (s.s. A), which
is a zone supporting a very high larval density of C. salinarius, and the other one near
the island of Sacca Sessola south-west of the city (s.s. B), zone supporting a rather
lower larval density, and in one sampling point of the lagoon of Marano, 60 m north of
Lignano water depuration plant (s.s. C), inside a zone with very high larval density. In
order to collect adult chironomids, in each sampling site four emergence traps of the
Davies type were employed, covering a total area of 1 m2 every sampling site. The
two surveys lasted from late April to early October of each of the two years. In 1989,
1454 adult specimens of C. salinarius were captured in s.s. A, 753 in s.s. B and 2455 in
s.s. C, while in 1990 649 specimens were captured in s.s. A, 632 in s.s. B and 8453
in s.s. C. The seasonal emergence trends allow to hypothesize that, due to similar
temperature conditions, in all the three sampling sites at least four C. salinarius generations a year occur, one in late spring and the others from summer to early autumn.
After observing that during the two years of study the numbers of captured adults of
C. salinarius, as well the measured larval densities, were by far greater in the sampling
site of the lagoon of Marano than in those of the lagoon of Venice, the environmental
conditions that may have produced the above reported results are suggested and
discussed in the final part of the paper. Moreover it is pointed out the importance
of having at disposal historical data series in order to be able to face problematic
situations in the future like those described above.
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Saline rivers are supposed high biological productivity in arid landscapes. Exchange
of energy and nutrients between aquatic and terrestrial ecosystems is increasingly
regarded to be necessary for providing general ecological insights and managing
these systems for biodiversity and functionality. Two saline rivers, the Lantsug and
the Chernavka Rivers, flow into a closed basin of hypersaline Lake Elton, located
49°13’N 46°40’E in the Volgograd region of the RF. The area belongs to the zone of
desert steppes. The rivers have permanent flow in middle and lower reaches but flow
is intermittent at the headwater. The maximum depth of the rivers is 0.8 m. Bottom
sediments are black silt or silty sand. Banks and mouths of the rivers are important
landing sites for abundant migratory birds. These wader birds feed primarily on chironomid larvae.
Samples were taken from the Lantsug River in 2006–2010 and the Chernavka River
in 2007–2010. In general, from both rivers 42 samples of zoobenthos were taken
The macroinvertebrate community of rivers was characterized by low species diversity. In the Lantsug River, 36 taxa of benthic invertebrates were found, while in
the Chernavka River there were only 12 taxa. Larvae of Chironomidae are one of the
most important components of saline rivers. They have a high density in benthos
communities. In the Lantsug River, average sum abundance of Chironomus salinarius, C.
aprilinus, Cricotopus salinophilus was 49% of total abundance of all zoobenthos taxa. In
the Chernavka River, average abundance of C. salinophilus was 66%.
Average production of Chironomid larvae in August 2006–2010 in the Lantsug River
was 0.58 g m-2 day-1 dry weight, and in the Chernavka River in August 2007–2010
it was 0.49 g m-2 day-1 dry weight. Average daily production in August in both rivers was 0.54 g m-2 day-1. Average monthly production in August was 16.7 g m-2
month-1 dry weight, which was nearly comparable to annual production in some
freshwater rivers.
There are no data on feeding of larvae of Ch. salinarius and Ch. aprilinus, not to mention
C. salinophilus, in the available literature. The endemic species, C. salinophilus, had the
highest content of essential EPA reported for chironomid larvae. Thereby, larvae of
this species are believed to be a very valuable food source for consumers of higher
trophic levels, first of all for water birds. The dominant species of the studied saline
rivers appeared to be quantitatively important conduits of essential EPA to terrestrial
ecosystems. C. salinophilus, C. salinarus and C. aprilinus from the saline rivers were found
to be selective feeders. C. salinophilus primarily consumed diatom algae, while C. salinarus and C. aprilinus preferred bacteria.
This investigation was partly supported by grants from Russian Foundation for Basic
Research (RFBR) № 15-04-03341; 13-04-00740.
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camphor on transcriptional activity of heat shock
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Benzophenone 3 (BP3) and 4-methylbenzylidene camphor (4MBC) are common ultraviolet filters (UV filters), compounds considered as emergent contaminants, used
in different industrial products like plastics and personal care products. The levels of
these compounds are increasing in the wild and numerous studies have evaluated
their endocrine effects in vertebrates, but little attention has been paid to their possible hormonal activity in invertebrates.
In this study, we examined the effects of BP3 and 4MBC, two of the most common sunscreen agents, in Chironomus riparius (Diptera, Chironomidae), a test organism
commonly used in aquatic toxicology. Previous studies carried out in our laboratory
on C. riparius larvae, have shown that UV filters can alter the mRNA levels of the heat
shock protein 70, one of the most important elements of the stress response. Here
we analyzed the transcriptional activity of twelve genes related with the heat shock
protein family [hsp10, hsp17, hsp21, hsp22, hsp23, hsp24, hsp27, hsp34, hsp40,
hsp60, Hsc70 (4), and Hsc70 (3)] in response to 0.1 and 1 mg/L concentrations of
BP3 and 4MBC at 8 and 24h. Results showed that some of the shsp genes were altered by these compounds while the genes of the proteins present in mitochondria,
hsp10 and hsp60, were not changed. Some sHSPs are virtually ubiquitous proteins
that are strongly induced by a variety of stresses, but that also function constitutively
in multiple cell types in many organisms.
Extensive research has demonstrated that a majority of sHSPs can act as ATP-independent molecular chaperones by binding denaturing proteins and thereby protecting cells from damage due to irreversible protein aggregation. Some sHSPs are
also involved in development processes so the observed variations could be due to
the endocrine disruption activity described for these compounds more than to stress
response.
This work has been funded by the Ministerio de Economía y Competitividad, CICYT
(SPAIN), CTM2015- 64913-R.
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We studied the influence of a historical contamination by heavy metals on Chironomidae communities in the Chechło River and some small ponds situated on the
floodplain (Southern Poland) which was affected for several decades by mine effluents of the Pb-Zn mine in Trzebinia, closed ca. 10 years ago. We analysed Chironomidae community in the Chechło River and head capsule of Chironomidae larvae
in sediment cores of ponds. Sediments of the Chechło River and ponds are heavily
contaminated by Cd, Pb, Zn, and Cu which potentially may have detrimental impact
on benthic invertebrates. Some sediment cores show considerable vertical differences in heavy metal contents corresponding to preindustrial and mining periods.
The maximum concentrations of Cd, Pb, Zn and Cu vary in particular ponds in range:
121 - 612, 1815-10200, 5377-23100, and 150-400 µg g-1, respectively.
The River Chechło is a typical sandbed lowland river with muddy sediments only in
pools and at river banks. Fauna of the sandy river bed is very poor and typical for
this type of habitat. Only in the sandy muds the abundance of fauna is high with the
dominant species Psectrotanypus varius and Chironomus (C. annularius, C. balatonicus).
In contrast, bottom of all the ponds cover a thick layer of muds. In the studied sediment cores distribution of head capsules of Chironomidae vary greatly. For example,
in the core ZII, density of head capsule is low and its distribution in particular layer is
uniform. The number of head capsules of Chironominae is much higher than Orthocladiinae but none of the core samples were dominated by one species. Inversely, in
the sediment core ZVIII, the highest density of head capsule occurred in the surface
layer (45 head capsule per 2 cm3 of wet sediment), and the density considerable
decreases in the lower layers. The head capsule of Cricotopus sp. was dominant in
the surface layer. In the lowest layer of the core only fragments of head capsule of
Chironomidae difficult to identify are observed. The uniform distribution of head capsules of Chironomidae in particular layers of the core ZII is correlated with the weakly
differentiated concentrations of heavy metals. In the core ZVIII, the highest number
of head capsule was found in the surface layer with the highest concentrations of
Zn, Cd, and Pb.
Research was funded by National Science Center, Poland grant no. 2014/15/B/
ST10/03862.

Key words:
river, floodplain ponds,
head capsule, sediment
core

98 / Posters • Toxicology and Adaptive biology / 20th International Symposium on Chironomidae / 2-8 July, 2017 / Trento, Italy

Behavioural effects of emerging contaminants
and pesticides on Diamesa zernyi from a glacier-fed
stream

Sara Villa1*, Tanita Pescatore1,2, Francesco Bellamoli3, Valeria Di Nica1 & Valeria Lencioni3
University of Milano Bicocca,
Dept. of Environmental and Earth
Sciences (DISAT), Milan, Italy
2
National Research Council
– Institute of Water Research
(CNR – IRSA), Monterotondo,
Rome, Italy
3
Department of Invertebrate
Zoology and Hydrobiology,
MUSE – Museo delle Scienze,
Trento, Italy
1

*corresponding author:
sara.villa@unimib.it

The characterizations of ecotoxicological effects are mainly based on standardized
test species (i.e. Daphnia magna) and well defined end points (i.e. mortality). It is assumed that the responses of selected organisms will correspond to those of a larger
array of species belonging to the same trophic levels. In the extreme conditions of
cold ecosystems such as the Alpine environments, organisms have evolved different
traits that could have great influences on the sensitivity of species towards contaminants. Although these environments are far away from anthropogenic disturbance,
they are threatened by a number of factors at global, regional and local scales (i.e.
climate change and long range atmospheric transport of pollutants). The exposure
to low concentration of pollutants may cause sub-lethal effects on organism, altering
their behaviour. Behavioural studies could be a very useful tool as an early warning
signal of chemical stress. Recently, among macroinvertebrates, chironomids (Diptera: Chironomidae) were proposed as candidates to be the best bioindicators of
water quality of high mountains because they typically dominate fauna in terms of
abundance and species number in these environments; particularly, the genus Diamesa spp. which is associated with pristine conditions.
A video tracking system was adopted to identify and quantify the contaminant-induced behavioural alterations as movement changes in Diamesa zernyi larvae from an
alpine stream. Three endpoints (distance, speed and frequency of body bends) were
considered with the ImageJ Plugin wrMTrck video-tracking software after 24, 48,
72 and 96hrs of exposure to chlorpyrifos, metholaclor, boscalid, captan, ibuprofen,
furosemide and thrimethoprim at no-observed effect concentration (NOEC). Contaminant- and time- dependent effects on larvae behaviour were highlighted. Metolachlor and trimethoprim seemed to inhibit the mobility and type of movement after
48hrs of treatment, whereas chlorpyrifos, boscalid and furosemide seemed to accelerate the mobility of the larvae (e.g., as distance travelled after 48hrs of exposure).
Independently of the contaminant type, after 72hrs a general slowing down of the all
the activities were observed. A Behavioural Stress Indicator (BSI) has been proposed
to integrate all information about behavioural changes and characterize the impact
of the different contaminants. These preliminary results are very promising in order
to better understand the effects induced by pollutants at sub-lethal concentrations
in aquatic insects.
The research is co-funded by the Caritro Foundation (2015/0199; 2015-2018).
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Chironomids
Chironomids are funny things,
the adults never feed,
they only seem to live to fly,
in swarms and then to breed.
They hold communion in the grass
then rise on mass just as I pass.
The air it veritably sings
with the whirring of their wings.
And a million more chironomids
are out courting on the lake,
leaving countless clumps of eggs
behind them in their wake.
So next year there will be again,
more Chironomids than words on Zen.
Gordon J. L. Ramel

