ESIL/September 2005

Information about the ESIL-Project:

ECOLOGICAL SURVEY OF ICELANDIC LAKES:
A STANDARDIZED DATABASE

ESIL-Project team/founders and board

Hilmar J. Malmquist, Ph.D., project coordinator.
Natural History Museum of Kopavogur, Hamraborg 6 A, 200 Képavogur.
Phone: 5700435/Fax: 5700431/E-mail: hilmar@natkop.is — www.natkop.is

Skuali Skulason, Ph.D.
Holar, Agricultural College, 551 Saudarkrokur.
Phone: 4536300/Fax: 4536301/E-mail: skuli@holar.is

Sigurdur S. Snorrason, Ph.D.
Institute of Biology, University of Iceland, Sturlugata 7, 101 Reykjavik.
Phone: 5254612/ /E-mail: sigsnor@hi.is

Gudni Gudbergsson and Porolfur Antonsson.
Institute of Freshwater Fisheries, Vagnhofoa 7, 112 Reykjavik.
Phone: 5676400/Fax: 5676420/E-mail: gudni.gudbergsson@veidimal.is

Other institutes/scientists have taken part in the project. Participation was in the form of
cowork in collection of field material, exchange of results and co-writing.

Cooperation — Institutes and experts:

Fish disease. Institute for Experimental Pathology, University of Iceland, Keldur,
Reykjavik Halla Jonsdottir and Sigridur Gudmundsdottir.

Genetic aspects of fish. Zoological Department, Division of Biology, University of
Guelph, Ontario, Canada. Prof. Moira Ferguson and David Gislason.

Taxonomy of freshwater molluscs. Dr. J.G. Kuiper, Garches, France.

Paleobiology/Taxonomy of Chrysophyceae. Prof. Jargen Kristiansen, Botanic
Institute, University of Copenhagen.

Chemical/Physical Analysis of Freshwater. Dr. Gunnar St. Jonsson. The
Environment and Food Agency of Iceland.

Paleobiology/Taxonomy of Diatoms. Prof. John P. Smol. Queen’s University,
Kingston, Ontario, Canada.

Cooperation — Projects:
NORLAKE NORLAKE - http://thule.oulu.fi/NARP
EUROLIMPACS - http://lwww.eurolimpacs.ucl.ac.uk

Students from U.S.A, Canada, France, Scotland and Iceland have participated in the
ESIL project.


mailto:hilmar@natkop.is
http://www.natkop.is/
http://thule.oulu.fi/NARP
http://www.eurolimpacs.ucl.ac.uk/

Aim of project

To build up a database with standardized ecological information on main types of Icelandic
lakes. The database will include information on biology, limnology and hydrogeology of
lakes.

A database with standardized ecological information on Icelandic lakes is a prerequisite for
rational utilization and conservation of Icelandic lakes and freshwater resources.

Applied use includes advice in environmental impact assessment, aquaculture (e.g. selection
of stocks), advice in fisheries (e.g. selection of gear, level of exploitation), advice for
conservation of freshwater lakes, animals and plants, and a source for teaching at various
school levels.

The database is a source and reference material for scientific research in the future.

A nation-wide database with ecological information will enhance scientific studies in the field
of ecological pattern-analysis and other work of comparative-approach, e.g. questions
pertaining to effects of environmental factors on the evolution and adaptation of freshwater
organisms.

The database is to serve as a platform for ecological monitoring of 5-10 lakes, where key
biotic and abiotic factors will be monitored 1-3 times a year at an interval of 1-3 years.



Material and methods

The ESIL-project focuses on freshwater lakes, but brackish and glacial lakes arg also studied.
There are approximately 1.850 freshwater lakes in Iceland larger than 0,1 km and ca. 200
lakes larger than 1,0 km . The project started in 1992 and the database contains information of
about 80 lakes > 1,0 km? distributed all over the country (Fig. 1., Table 1.).

Fig. 1.

Sampling was performed in August each year. A prescribed protocol for sampling methods
was followed in collection and recording of samples in the field.

For each lake the following material was collected and registered:

Hydrology — Geology
Geographical location (longitude, lattitude), lake areal, depth (mean and max), volume,
retention time, altitude, topographical form of lake basin, size of catchment area, type of
bedrock in catchment area and type of geological formation of lake (external information
sources in many cases).

Physiology — chemicals

Temperature, conductivity and pH measured at the surface on 3-4 sites (depending on lake
size). Alkalinity, nutrients and major ions measured at 1 station (altogether 16 variables, incl.
Total-P, Total-N and Total-organic C).

Biology —Plants
Vegetation sampled by dredge at 4-6 sites in lake. Digitial information (% coverage) of type
of vegetation in catchment area.



Table 1. List of lakes included in the ESIL-project. Data sampled and processed in1992-2004.
Numbers refer to codes attached to lakes throughout all datafiles.
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Biology —Invertebrates

i) Shallow littoral zone. Stone-samples. 4-6 stations around lake, 5 stones per station.
Stones brushed and sieved through 250 um. Quantified by measuring overhead
projections of stones. Surface texture of stones graded according to degree of
roughness (rough, medium, smooth). Identified (species, sub-orders) and counted.

ii) Sediment bottom. Kajak-core. Midsection transect. 2-6 stations, 5 Kajaks per
station. Sieved through 250 um. Fixed with formaldehyde. Identified (species,
sub-order) and counted. One Kajak taken at deepest spot for diatome analysis.

v) Pelagic zone. Quantified sampling of zooplankton (125 um sieve) and algae (20
um sieve) with a net-sampler. 2-6 staions, 3 hauls per station. Fixed with lugol.
Identified (species) and counted.

Biology — Fish

Arctic charr, brown trout and Atlantic salmon caught with Jensen-gillnets (11-22 nets per
lake, meshsize ranging between 12-60 mm) for 12 hours overnight. Threespined sticklebacks
(Gasterosteus aquleatus) caught in traps. CPUE data registered, length and weight measured,
otoliths taken for aeging, fleshcolour noted, parasites registered, sex and maturity stage noted.
Samples taken from kidney for analysis of bacterial kidney disease (BKD). Samples taken
from liver for DNA-sequencing. Photoslides taken of a subsample of Arctic charr for
morphological studies, and heads with gills removed along with stomachs for later analyses
on morphology and diet (identified to species and sub-orders and counted).

Data — Storing - Presentation - Publication

The database is unofficial until closing of the project, estimated to be in the year 2005. Use of
data for scientific publication until then is restricted to founders/board of the ESIL-project and
their partners. The database is a computerized SQL-server and GIS-based storage of all data
obtained in the survey. The database will be accessible on the internet through website-
connection and by use of search-machines. Rawdata of the ESIL-database will be proceessed
to a variable degree, presented in strata according to different needs of users, e.g. the general
public, the educational sector and scientists. The ESIL-database will be linked to other
databases, containing related data, e.g. hydrological, geological and vegetational data. A large
collection of invertebrates sampled in the ESIL-project is available for scientists for further
examinination and study.

Financing

The project has been financed by the participating institutes and by grants from the Icelandic
Research Council, University of Iceland, the ministry of environment, the ministry of
agriculture, Fiskiraektarsjoour and Landvernd.

If you need some more information about ESIL you are welcome to contact any member of
the project-team listed on the first page.



Publications, posters and abstracts in English refering to ESIL:

Malmquist, H.J., Snorrason, S.S., Skulason, S. & Gudbergsson, G. Ecological survey of Icelandic
lakes 1992-1997: a standardized database. Poster and abstract presented at: Nordic
Benthological Meeting. May 15.-16. 1995. Uppsala, Sweden. Department of Environmental
Assessment, Swedish University of Agricultural Sciences. Uppsala, Sweden.

H. Jonsdottir, H. J. Malmquist, S.S. Snorrason, G. Gudbergsson & S. Gudmundsdottir.
Epidemiology of Renibacterium salmoninarum in wild Arctic charr and brown trout in Iceland.
1998. Journal of Fish Biology. 53: 322-339.

Hilmar J. Malmquist, Pér6lfur Antonsson, Gudni Gudbergsson, Skuli Skilason & Sigurdur S.
Snorrason. 1999. Different geological scales and diversity of littoral animals in Icelandic lakes.
Abstract and poster presented at: Nordic Benthological Meeting, September 9-12, 1999.
University of Jyvidskyld, Finland.

Malmquist, H.J., Antonsson, Th., Gudbergsson, G., Skulason, S. & Snorrason, S.S. 2000.
Biodiversity of macroinvertebrates on rocky substrate in the surf zone of Icelandic lakes. Verh.
Internat. Verein. Limnol. 27: 121-127.

Malmquist, H.J., Appelberg, M., Diepenrik, C., Hesthagen, T. & Rask, M. 2001. Kafli 8. Fish. Bls.
61-71. I: Bilogical Monitoring of Nordic Rivers and Lakes (J. Skriver ed.). TemaNord 2001:
513. Nordic Ministers Council.

Hilmar J. Malmquist, Finnur Ingimarsson, Erlin E. Jéhannsdéttir, Jon S. Olafsson and Gisli Méar
Gislason. 2002. Zoobenthos in the Littoral and Profundal Zones of four Faroese Lakes. Ann.
Soc. Sci. Faeroensis Suppl. 36: 79-93.

Hilmar J. Malmquist, Finnur Ingimarsson, Erlin E. Johannsdéttir, David Gislason and Sigurdur S.
Snorrason. 2002. Biology of Brown Trout (Salmo trutta) and Arctic Charr (Salvelinus alpinus)
in four Faroese Lakes. Ann. Soc. Sci. Faroensis Suppl. 36: 94-113.

Erik Jeppesen, Kirsten Christoffersen, Hilmar J. Malmquist, Bjern Faafeng and Lars-Anders
Hansson. 2002. Ecology of Five Faroese Lakes: Summary and Synthesis. Ann. Soc. Sci.
Feeroensis Suppl. 36: 126-139.

Erlin E. Johannsdéttir, Jon S. Olafsson and Hilmar J. Malmquist. 2003. Community structure of
chironomidae larvae in the surf zone of Icelandic lakes. Poster and abstract presented at: XV
International Symposium on Chironomidae. University of Minnesota, Minnesota U.S.A. August
12-15, 2003.

Hilmar J. Malmquist. Life history traits of Arctic charr and the lake environment: What is going on?

Abstract. Presented at: NORLAKE Symposium, Silkeborg, Denmark, 18-21 October, 2003.

Jon S. Olafsson and Hilmar J. Malmquist. 2003. Typology of Icelandic lakes based on zooplankton
community structure. Abstract. Presented at: NORLAKE Symposium, Silkeborg, Denmark,
18-21 October, 2003.

Martin Sendergaard, Erik Jeppesen and Jens Peder Jensen. Physico-chemical variables of NORLAKE-
lakes: Changes along a climate gradient. Abstract. Presented at: NORLAKE Symposium,
Silkeborg, Denmark, 18-21 October, 2003.

Torben Lauridsen and Lars-Anders Hansson. 2003. Zooplankton in the NORLAKE- lakes: Changes
along a climate gradient. Abstract. Presented at: NORLAKE Symposium, Silkeborg,
Denmark, 18-21 October, 2003.

Karst-Riddoch, T.L., Malmquist, H.J., Smol, J. & Einarsson, A. 2003. Relationship between
freshwater sedimentary diatoms and enviornmental conditions in subarctic Icelandic lakes.
Chapter 4. Ph.D. thesis, Queen’s University, Kingston, Ontario, Canada. pp. 108-159.

Olafsson, J.S., Ingimarsson, F. and Malmquist, H.J. 2004. Crustacean plankton communities in
Icelandic lakes in relation to environmental variables. Lecture and abstract. Presented at SIL
XXIX Congress, Lhati Finland, 8—14 August 2004.

Hilmar J. Malmquist, Thorolfur Antonsson, Gudni Gudbergsson, Skuli Sktilason and Sigurdur S.
Snorrason. 2004. Variability in life history traits of Arctic charr (Salvelinus alpinus) in Icelandic
lakes and the role of the lake environment. Lecture and abstract. Presented at SIL XXIX
Congress, Lhati Finland, 8—14 August 2004.

Hilmar J. Malmquist. Life History Traits of Arctic Charr and Environmental Factors: Local
Variability and Latitudinal Gradients. Lecture and abstract. Presented at: ACIA International
Symposium on Climate Change in the Arctic. Reykjavik, Iceland 9-12 November 2004



Publications, posters and abstracts in Icelandic refering to ESIL:

Sigurdur S. Snorrason. 1993. Gildi yfirlits- og langtimarannsokna i vistfraedi. Kimblagio.
Blad liffreedinema vid Haskola Islands. April 1993. Bls. 24-27.

Hilmar J. Malmquist. Yfirlitskénnun 4 lifriki stoduvatna. Lesbok Morgunbladsins. Greinaflokkur
um Rannsoknir & Islandi. 13. april. 1996. Kynning 4 samstarfsverkefni Bandaskolans ad Holum,
Liffreedistofnunar Héaskolans, Natturufreedistofu Kopavogs og Veidimalastofnunar.

Guoni Gudbergsson og Porolfur Antonsson 1998. Langisjor. Rannsoknir & fiski og smadyralifi
1998. VMST-R/98019.

Gudni Gudbergsson og Ingi Runar Jonsson. 1998. Rannsoknir 4 fiski og smadyralifi &
vatnasviodi Lagarfljots 1998. Skyrsla Veidimalastofnunar, VMST-R/98020.

Hilmar J. Malmquist, Gunnar st. Jonsson, Sigurdur S. Snorrason & Kristinn Einarsson. 1999.
Neeringarefni i islenskum stoduvotnum. Utdrattur. Bls. 94. I: Liffreedirannsoknir & islandi.
Afmealisradstefna Liffradifélags islands og Liffredistofnunar Haskolans. Hotel Loftleidum 18.-
20. névember 1999. Haskolattgafan. Haskoli fslands.

Hilmar J. Malmquist, Finnur Ingimarsson, Por6lfur Antonsson, Gudni Gudbergsson, Skuli
Skulason & Sigurdur S. Snorrason. 1999. Liffraedileg fjolbreytni i fjoruvist islenskra stoduvatna.
Utdrattur. Bls. 95. {: Liffreedirannsoknir & islandi. Afmalisradstefna Liffraedifélags islands og
Liffreedistofnunar Haskolans. Hotel Loftleidum 18.-20. névember 1999. Haskolattgafan.
Haskoli {slands.

Hilmar J. Malmquist, Porélfur Antonsson, Gudni Gudbergsson, Skuli Skilason & Sigurdur S.
Snorrason. 1999. Yfirlitskonnun 4 lifriki islenskra stoduvatna. Utdrattur. Bls. 95. I:
Liffreedirannsoknir & islandi. Afmealisradstefna Liffreedifélags {slands og Liffraedistofnunar
Haskoélans. Hotel Loftleidum 18.-20. névember 1999. Haskoélatitgafan. Haskoli Islands.

Ingi Runar Jonsson og Hilmar J. Malmquist. 2002. Rannsoknir & Prihyrningsvatni 1998.
Veidimalastofnun, VMST R/0202. 17 s.

Hilmar J. Malmquist, Jon S. Olafsson , Gudni Gudbergsson, Porolfur Antonsson, Skuli Skilason og
Sigurdur S. Snorrason. 2003. Vistfreedi- og verndarflokkun islenskra stoduvatna. Verkefni unnid
fyrir Rammaagetlun um nytingu vatnsafls og jardvarma. Afangaskyrsla. Nattarufredistofa
Koépavogs. 33 Bls.

Hilmar J. Malmquist. Lifsogupeettir bleikju: stadbundinn breytileiki og landfradilegur stigull.
Fyrirlestur og ttdrattur. Kynnt 4 afmzlisradstefnu Liffreedifélags {slands, Liffreedirannsoknir 4
fslandi, i Oskju, nattarufraedahusi Haskéla fslands, og husi Islenskrar erfdagreiningar, dagana
19. —20. névember 2004.

Haraldur R. Ingvason, Jén S. Olafsson, Finnur Ingimarsson og Hilmar J. Malmquist. Krabbadyr i
stoduvotnum a fslandi: Samfélagsgerdir og umhverfispaettir. Fyrirlestur og ttdrattur. Kynnt 4
afmaelisradstefnu Liffreedifélags {slands, Liffraedirannsoknir 4 Islandi, i Oskju, nattarufraeda-hisi
Haskola fslands, og husi Islenskrar erfdagreiningar, dagana 19. — 20. névember 2004.



