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Liffraedileg fjolbreytni og nylegar rannsoknir a henni a
Mid-Atlantshafshryggnum

Astpér Gislason
Hafrannsoknastofnunin

f erindinu verdur fyrst fjallad almennt um liffreedilega fjdlbreytni, pydingu hennar og
vardveislugildi. P4 verdur sjénum beint ad alpjédlegu rannséknaataki 16 pjoda, MAR-
ECO (Mid Altantic Ridge Ecosystem), sem beinist ad vistkerfi Mid-
Atlantshafshryggjarins milli fslands og Azoreyja, sem nii er 4 lokastigum og
Hafrannsoknastofnunin tekur patt i. Megninmarkmid rannséknanna er ad rannsaka
liffreedilega fjolbreytni og feedutengsl lifvera a og yfir Mid-Atlatshafshryggnum og
greina pa haf- og liffredilegu ferla sem valda breytingum & pessum pattum. Nokkrir
rannsOknaleidangrar hafa verid farnir i tengslum vid verkefnio til ad safna gongum,
m.a. einn 4 islenska rannséknaskipinu Arna Fridrikssyni sumarid 2003. Umfangsmesti
leidangurinn var hins vegar farinn a norska rannséknaskipinu GO Sars sumarid 2004.
f erindinu verdur fjallad um pau gégn sem s6fnudust i pessum tveimur leidéngrum.
rannsOknunum var lifriki botnsins kannad og uppsjavarins fra yfirbordi og allt nidur a
4500 m dypi. Auk hefdbundinna adferda var beitt margvislegri nyrri teekni vid 6flun
gagna, svo sem svifsjam, 6ménnudum kafbatum, melingum a lifljomun og
bergmalsmelingum 4 mérgum tionum. Rannséknirnar hafa stadfest pad sem eldri
rannsOknir h6fou synt, nefnilega audugt lifriki & og yfir hryggjasvaedunum.
Fjolbreytni reyndist mikil & og yfir hryggnum, sem i meginatridum er lik pvi sem
gerist yfir adliggjandi landgrunnshéllum. Um bad bil midja vegu & milli Islands og
Azoreyja (48-53°N), vid skil tilt6lulega hlys Atlantssjavar i sudri og kaldari sjavar i
nordri, voru mork fjolmargra svifdyrategunda og par var lifriki einnig audugra en
nordar og sunnar. Pannig reyndist pérungavoxtur, framleidni raudéatu og lifljomun
(sennilega adallega fra krabbadyrum og hveljum) tilt6lulega ha vid skilin, og par
fannst einnig tiltolulega mikid af uppsjavarfiskum. Pa saust fleiri hvalir og sjofuglar a
bessu svaedi en annars stadar. Pannig er utbreidsla afreeningja a efstu feeduhjollum
(hvala og fugla) natengd utbreidslu fedudyranna. Magn svifdyra snarminnkadi med
dypi, en lifmassi uppsjavarfiska reyndist mestur a 1500-2300 m dypi og rétt yfir botni
(innan vid 200 m fra botni). Fjolmargar fageetar tegundir fundust i ranns6knunum og
nokkrar sem eru nyjar fyrir visindin.



Large and small scale patterns in groundfish species diversity

Jonas Pall Jonasson*, Lilja Stefansdottir and Gudrin Marteinsdéttir
Institute of Biology, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland

Jon Sélmundsson and Kristjan Kristjansson
Marine Research Institute, Skilagata 4, 121 Reykjavik, Iceland

Dissimilar responses of fish species to elevated oceanic temperatures can lead to
changes in assemblage structure and local species richness. Here we present a macro analysis
from a large number of scientific bottom trawl surveys from West Greenland to the Adriatic
to compare the distribution of species richness and average number of individuals caught per
hour of trawling across different fish communities. On a finer scale we examined the
assemblage structure and diversity of groundfish in Icelandic waters using data from the
annual autumn groundfish survey conducted by the Marine Research Institute (MRI) during
1996-2007. In spite of highly variable data the large scale analysis revealed several overall
patterns. Going from north to south the total species richness and the total number of
individuals caught per hour of trawling increase, while the average log maximum length of
the individuals shows a consistent decrease. In contrast the average log maximum length of
the species recorded remains stable throughout the area. In Icelandic waters four major
species assemblages were identified. Assemblages in the hydrographically stable deep waters
north of the country were consistent during the study, in contrast to the more variable shallow
waters where a change in assemblage structure was observed. For this period of generally
increasing sea temperature a shift was noted towards species representative of warmer
temperatures. Diversity was highly variable both temporally and spatially and varied with
depth and temperature. Species richness increased with temperature and time southwest of the
country, but decreased northeast of the country. The different trends detected between the
northern and southern areas illustrate the importance of performing analyses at the most
appropriate scale.

*e-mail: jonajon@hi.is
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Liffraedilegur fjolbreytileiki 4 koralsveedum

Steinunn Hilma Olafsdéttir
Hafrannséknastofnunin, Skilagotu 4, 101 Reykjavik

Koéralsvadi eru talin vera pau busvadi 4 sjdvarbotni sem hafa hvad mestan liffredilegan
fjolbreytileka. Astaedur fyrir pessu geta verid margar. Koralar hafa til demis synt sig geta
breytt straumum vid botninn og pannig er liklegt ad peir ndi meiri f&du til sin sem peir sia dr
sjonum. Aukid feduframbod nytist pannig 6drum dyrum sem eru ndlegt kéralnum og
greiningar ut fr& myndefni syna ad siarar eru algengir & kéralsvedum. Flokin bygging
koralsvaeda getur einnig reynst mikilvaeg sem felustadur fyrir fiska og 6nnur dyr.

Vid Island virdast kéralsvadin fylgja landgrunnskantinum dti fyrir sudurstrond landsins. Pau
er helst ad finna 4 200-600 m dypi. Sterd peirra og umfang hér vid land er ekki vel pekkt en
utbreidsla hefur verid kortlgd ut frd upplysingum fra sjdmonnum og gégnum fra BIOICE og
botndyragagnagrunni. Hafrannséknastofnunin hefur farid i prja leidangra til ad mynda
koralsvadi hér vid land og skoda dstand beirra, lifriki vid pau og stadfesta ttbreidslu.

Koéralsvaedi sem hafa verid konnud hér vid land eru { mjog misjofnu dstandi og flest peirra
virdast hafa ordid fyrir roskun ad einhverju eda miklu leyti. Gerd og ntlit peirra er
mismunandi allt frd einstokum greinum upp { stér rif. Liffredilegur fjolbreytileiki og
tegundasamsetning er breytileg eftir gerd, dstandi og stadsetningu koéralsvaedanna. Helstu
sambylisdyr vid pau eru onnur kéraldyr (svo sem hornkdralar, s@fjadrir og sfiflar), svampar
(margar tegundir) og skrapdyr (slongustjornur og krossfiskar) en fjolmorg onnur dyr er einnig
ad finna. Fiskar sem halda sig 4 kéralsvedunum eru karfi, keila, blariddari og geirnyt.

* steinho @hafro.is



Tegundafjolbreytni — samfélog og landslag

Ingibjorg Svala Jonsdottir og Pora Ellen borhallsdéttir
Liffreedistofnun Haskola fslands, Sturlugétu 7, 101 Reykjavik

Tegundarfjolbreytni innan (alpha) og milli samfélaga (beta) og heildar fjolbreytni sveedis
(gamma) varpar mikilveegu 1josi & dreifingu liffreedilegrar fjolbreytni i landslagi.
Margvislegir vistfreedilegir peettir hafa ahrif & hvernig breytileikinn deilist & pessi
skipulagsstig og ma par nefna heildar fj6lda tegunda (fléra, fana), framleioni sveedisins og
samspil milli feduprepa. Pekking & pvi hvada peetti takmarka og rada dreifingu tegunda er
mikilveeg fyrir vardveislu liffreedilegs fjolbreytileika. Nidurstodur rannsékna a
tegundafjolbreytni eru hins vegar afar viokveemar fyrir pvi hvada kvardi er notadur vid
melingarnar, en af edlilegum astedum er tilhneiging til ad nota smaa kvarda vid meeligar a
fjolbreytni smaserra lifvera (6rverur, hryggleysingjar) og mun steerri vid melingar 4 stérum
lifverum (stor hryggdyr, tré) og torveldar pad mjog allan samanburd. Jafnvel innan
lifveruhdpa geetir einnig mikils 6samraemis i notkun kvarda.

[ pessu erindi munum vid fjalla um tegundafjolbreytni plontusamfélaga og pa peetti sem
hafa ahrif a deilingu hans innan og milli samfélaga med demum fra Svalbarda og Islandi.
Vid munum einnig fjalla um ahrif mismunandi kvarda vid melingar a fjolbreytni.



Tegundafjoldi i vistgerdum 4 midhalendi Islands: hapléntur, mosar,
fléttur, smadyr og fuglar

Sigurdur H. Magnusson', Starri Heidmarsson, Gudmundur A. Gudmundsson

og Erling Olafsson
Nétttirufraedistofnun Islands, Urridaholtsstraeti 6-8, 212 Gardabar og Borgum vid Nordursléd, 600 Akureyri

Arid 1999 héfust 4 Nattirufreedistofnun Islands rannsoknir 4 vistgerdum & midhalendinu i
peim tilgangi ad kanna hvada vistgerdir eru par, lysa peim, meta titbreidslu og préa adferdir
til a0 meta verndargildi peirra [1]. Ranns6kud voru atta sveedi nordan og sunnan jokla.
Gré6dur var kannadur & alls 393 snidum. Smadyrafana var rannsokud 4 voéldum
gréoursnidum og péttleiki varpfugla skradur & sérstokum snidum, alls um 900 km ad lengd.
A grunni fjélbreytugreininga voru akvardadar 24 vistgerdir sem felldar voru i fimm
vistlendi; eydilendi, moslendi, moélendi, ryrt votlendi og rikt votlendi. { rannséknunum
fengust m.a. upplysingar um tegundafjolda haplantna, mosa, fléttna, smadyra og fugla.
Tegundafjoldi var misjafn milli vistgerda og eftir tegundah6pum (1. mynd).
Haplontutegundir voru flestar i moélendisvistum, einkum i vidikjarrvist, giljamoavist og
lyngmdavist en feestar i sandvikravist og eyravist sem badar tilheyra eydilendi. Mosafléra
var fjolbreyttust i vistgerdum moslendis, mélendis og votlendis en fabreyttust i vistgerdum
eyoilendis. Fléttufungan var ad jafnadi rikust i vistgerdum purrlendis en ryrust i
votlendisvistum. Fjoldi fuglategunda i varpi var mestur i molendi, ryru votlendi og i riku
votlendi en minnstur i vistgerdum eydilendis og moslendis. Frekar litill munur var a
tegundafjolda smadyra milli vistgerda. Rikustu vistgerdirnar voru breiskjuhraunavist og
fléttumobavist en ryrast var smadyralifid i eyravist. begar & heildina er litid benda

nidurstodurnar til ad molendi sé tegundarikast peirra vistlenda sem finnast 4 midhalendinu.
120
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1. mynd. Tegundafjoldi héplantna, mosa og fléttna (teg./400 m?) i vistgerdum & midhalendi Islands. Lodrétt
strik tdkna stadalskekkju medaltals.

[1] Sigurdur H. Magntisson, Borgp6r Magnisson, Erling Olafsson, Gudmundur Gudjénsson, Gudmundur A.
Guomundsson, Hordur Kristinsson, Kristbjorn Egilsson, Kristinn Haukur Skarphédinsson, Starri Heidmarsson
og Jon Gunnar Ottésson 2009. Vistgerdir & midhalendi fslands. Flokkun, lysing og verndargildi.
Nattirufredistofnun fslands, Ni-09008. 176 bls.

! sigurdur@ni.is



Ahrif skégraktar 4 tegundaaudgi planta, dyra og sveppa

Asrtin Elmarsdoéttir'”, Bjarni Didrik Sigurdsson?, Edda Sigurdis Oddsdéttir®,
Arne Fjellberg*, Bjarni E. Gudleifsson?, Borgh6r Magniisson', Erling Olafsson’,
Gudmundur Halldérsson®, Gudmundur A. Gudmundsson’,

Gudridur Gyda Eyjélfsdottir', Kristinn Haukur Skarphédinsson’,

Marifa Ingimarsdéttir' og Olafur K. Nielsen'.

1) Nattirufredistofnun fslands 2) Landbtinadarhaskoli fslands 3) Skégreekt rikisins,
Madgilsa 4) Entomological Research, Tjome, Noregi 5) Landgredsla rikisins

Vio skogrekt eda nattirulega ttbreidslu birkiskdga verda breytingar & vistkerfi sveeda sem
skogarnir leggja undir sig. Breytingarnar felast einkum i pvi ad trén draga ar pvi 1josi sem
ner til jardar og breyta skilyrdum fyrir plontur og dyr. Einnig geta ordid breytingar 4 t.d.
hitafari, jardraka, lifrenu efni og frjésemi. Lifveruhopar bregdast & mismunandi hatt vid
pessum breytingum og hvort tegundum fjolgar eda feekkar getur verid had pvi hverskonar
land er tekid undir skog. Hér & landi hefur ahugi & skogrekt verid ad aukast jafnt og pétt og
er mikilveegt ad skogrektendur geri sér sem gleggsta grein fyrir peim breytingum sem vid
ma budast i kjolfar skogrektar. Algengustu grédursettu tegundirnar eru siberiulerki,
sitkagreni og stafafura, sem samtals eru um helmingur arlegrar skograektar. fslenskt birki er
um pridjungur grodursettra trjaplantna og algengast er ad grodursett sé i molendi.

A arunum 2001-2006 voru &hrif skégrektar a lifriki kénnud 4 Austurlandi og Vesturlandi i
verkefninu SKOGVIST. Fimm lifveruhépar voru kannadir; jardvegsdyr, smadyr &
yfirbordi, sveppir, plontur og varpfuglar. Mealingar voru gerdar i mélendi, birki-, lerki-,
stafafuru- og sitkagreniskdgum. I verkefninu gafst feeri 4 ad kanna heildarahrif skégraktar &
liffreedilega fjolbreytni, en oftar en ekki hafa samberilegar rannséknir beinst ad einum eda
faum lifveruh6pum. Tegundafjoldi er notadur sem visir a liffredilega fjolbreytni.

Nidurstodurnar syna ad heildarfjoldi tegunda er minnstur i péttum og dimmum sk6gum en
hann er svipadur i moélendi samanborid vid elstu birkiskdga og og grisjada greniskoga. Hins
vegar svara lifveruhoparnir skégrekt a mismunandi hatt. Pannig fekkar plontum og
fuglum, jardvegsdyrum og sveppum fjolgar en fjoldi smadyra helst svipadur. Pad skiptir pvi
mali hvada hopar eru rannsakadir pegar meta 4 ahrif skégreektar & fjolda tegunda. Venja er
ad lita til liffreedilegrar fjolbreytni pegar meta a geedi vistkerfa og er sivaxandi ahersla a ad
viohalda henni. Hér 4 landi er eitt af markmioum stjérnvalda i nattdruvernd ad vidhalda
liffreedilegum fjolbreytileika og vernda busveadi. bvi er mikilveegt ad pekking sé fyrir hendi
a peim breytingum sem verda a landi i kjolfar skogreektar.

lasrun@ni.is



Vistkerfisahrif innfluttra trjategunda:
Ahrif a lifmassa, rotnunarferla og efnafraedi jardvegsvatns

Ragnhildur Sigurdardaéttir
Haskolafélag Sudurlands, Tryggvagotu 36, 800 Selfoss

Vistkerfisahrif tveggja innfluttra skogartegunda, Russalerkis (Larix sibirica) og stafafuru
(Pinus contorta), voru skodud i Hallormsstadaskogi og borin saman vid natturulegan
birkiskog (Betula pubescens) [1]. Skodad var hvernig kolefni binst i pessum reitum i
mismunandi hluta vistkerfisins og hvernig tegundirnar hafa ahrif & vistkerfisferla i
skéginum. Meldur var rotnunarhradi lifreens efnis og lifmassi botngrédurs, jafnframt pvi
sem ahrif skogargerdanna a efnafreedi jardvegsvatns voru skodud.

Lifmassi dauds og lifandi lifreens efnis var melt i 6llum skoégargerdunum.
Nidurbrotshradi elftingar og birkilaufs var meldur yfir tveggja ara timabil, jafnframt pvi
sem nidurbrotshradi lerkinala og furunala var meeldur i lerki og furuskogunum. Lifmassi og
framleidni tegundahopa plantna & skégarbotninum var meeldur og flokkadur { i) jurtir, ii)
gros, iii) mosa, iv) runna, v) elftingar og vi) hattsveppi. Leioni og syrustig var meelt i 6llum
reitum, auk pess sem meldur var styrkur Mg, Ca, K, Na, Cl, SO,, Fe, Al, Zn, NOs;, NH,,
PO,, IC (inorganic carbon) og TOC (total organic carbon).

Nidurstodur tilraunarinnar bentu til ad skogarreitir af lerki, furu og birki binda
kolefni & mismunandi hatt i vistkerfunum, ekki hvad sist i uppséfnun & daudu og oft purru
lifreenu efni. Leida ma likum ad pvi ad pessi uppséfnun lerkisins og furunnar ad daudu
lifreenu efni endurspegli adlogun tegundanna ad skégareldum i nattdrulegum heimkynnum
sinum. Med innflutningi pessara tegunda og vidtekum grédursetningum geetu Islendingar
verid ad innleida nyja roskunarferla i islenska nattdru.

Nidurstédur benda til pess ad innfluttu tegundirnar hafi ahrif & nidurbrotsferla i
vistkerfunum eins og peir eru meldir med rannsékn a rotnunarhrada lifreens efnis i
kerfunum. Af pvi ma leida ad liffredilegur fjolbreytileiki jardvegslifvera verdi fyrir
ahrifum af véldum notkunnar pessara trjategunda i islenskum vistkerfum. Ennfremur hefur
rektun pessara tegunda ahrif & lifmassa undirgrodurs og tegundahdépa par sem fjolbreytni
minnkar og vistkerfin verda einsleitari.

Nidurstodur tilraunarinnar benda til pess ad innfluttar tegundir geti haft ahrif a
efnafredi jardvegsvatns og par af leidandi grunnvatns. Furureitirnir virdast na ad draga til
sin jonir sem rekja eiga uppruna sinn til andramslofts og/eda urkomu. Lerki virdist aftur a
méti hafa ahrif & efnavedrun jarovegsins 4 pann hatt ad malmjénir sem algengar eru i
islenskri eldfjallajord, t.d. jarn og &l leysast it i vatnslausn.  Aberandi var einnig {
lerkireitunum har styrkur nitrats, sérstaklega yfir sumarmanudina fra byrjun jani fram &
midjan dgust. I birkireitunum ma sja merki 6lifreennar bindingar kolefnis vid efnavedrun
jardvegs og ma pvi @tla ad heildarkolefnisbinding i birkiskdgum sé i raun meiri en mela
ma i lifmassa skdgarins sjalfs med hefdbundnum adferdum.

[1] Ragnhildur Sigurdarddttir. 2000. Doktorsritgerd. Yale University.

raga@nett.is



Fjolbreytt grodurfar i reektudu tini gaf meira fodur og dro ur illgresi

Aslaug Helgadéttir
Landbtinadarhaskéla {slands, Keldnaholti, 112 Reykjavik

Brynt er ad proa sjalfber rektunarkerfi til pess ad fullnegja pérfum mannkyns fyrir mat i
framtidinni. Lidur { peirri vidleitni er ad finna leidir til pess ad auka framleidslu i rektudu
graslendi 4 sama tima og draga parf ur 6llum adfongum eins og kostur er. Nt liggja fyrir
nidurstddur ur tilraun sem 16gd hafdi verid ut 4 32 stodum vida i Evrépu og Kanada par sem
fjolbreytt jarovegs- og loftslagsskilyrdi rikja. Greint var samspil milli tegunda i bléndu og metinn
var avinningurinn af pvi ad raekta blondur tveggja grastegunda og tveggja belgjurtategunda
umfram pad ad reekta pessar sému tegundir { hreinraekt. A 6llum tilraunastédunum kom i 1j6s ad
blondur gafu ad medaltali meiri uppskeru og vordust illgresi betur en st hreinraektin sem gaf
mesta uppskeru. Avinningurinn kom fljétt i lj6s, vardi { a.m.k. prji ar og var tiltélulega 6hadur
hlutfalli tegundanna i bléndunni. bvi ma alykta ad 6gn fjolbreyttari tegundasamsetning geti leitt
til hagkveemari og sjalfberari framleidslu af reektudu graslendi.

! aslaug@lbhi.is
Flutt fyrir hond samstarfsadila i COST Action 852.
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Soil Biodiversity and the European Commission

Simon Jeffery* and Ciro Gardi
Joint Research Centre, The European Commissiora, Ikply

The requirement for a coherent approach to soiteptmn has become more recognised
within the European Commission over recent yeahss fecognition led to the protection of
soil being introduced as one of the thematic ggiate to be developed within the
Commission’s 6th Environment Action Programme daesobils being recognized as “a
fundamental environmental compartment performinglwecological, social and economic
services”. These include: filtering and bufferinfigcontaminants from water; providing a pool
of biodiversity; a source of raw materials; a siok atmospheric carbon dioxide; an archive
of cultural heritage. The culmination of this wddkdate within the European Commission is
the development of the Soil Thematic Strategy, Withaim of protecting soils across Europe.
Soil biodiversity and the ecosystem services thatavides is a relatively new area of study,
despite the economic value of soil ecosystem sesviieing valued in the range of $1.5
trillion annual [1,2], and as such data are ofeerking. To counter this, one of the main goals
with regard to soil biodiversity at the JRC, issiag awareness of issues surrounding soil
biodiversity aimed at everyone from the publicotigh to academics and including policy
makers. A large step in this direction was the potidn of the European Atlas of Soll
Biodiversity, produced in conjunction with expeftsm Europe and around the world. This
atlas is being distributed to as wide an audierc@assible, with the aim of shining some
light on this understudied area. An overview of soofi the key points and statistics of the
atlas will be discussed.

Much of life below ground is microbial, and an esited 90 — 99% of the microbes have not
yet been cultured in the laboratory, meaning mutlit ¢ still unknown. Even for larger
organisms many species still remain to be discavarad their roles within the soil system
fully elucidated. Currently, no baseline existshwiegard to levels of soil biodiversity at
anything beyond a local level in a very limited raen of instances. Therefore, quantifying
threats to soil biodiversity and which policy stepsed to be undertaken to protect soil
biodiversity, if any, remains problematic. As afistep to overcoming this issue, the JRC has
produced the first map of pressures to soil biadige at the European scale, covering 24 of
the EU member states. This map is presented iatthg and highlights where the soil biota is
likely to face relatively high pressures due to euous anthropogenic and biological factors,
ranging from soil organic carbon depletion throughinvasive species. Finally, a brief
overview of some ongoing research on soil biodiessithin the JRC will be presented and
some very preliminary results will be presented.

[1] D.C. Pimentel, C. Wilson, C. McCullum, R. Huarg. Dwen, J. Flack, Q. Tran, S. Saltman and Bf,Cli
(1997),Economic and environmental benefits of hiedsity, BioScience 47 pp. 747-757.

[2] W.H. van der Putten et al. (2004), The sustali@alelivery of goods and services provided by buita. In:

D.H. Wall, Editor, Sustaining Biodiversity and Ecosystem Services in Soils and Sediments, Island Press, San
Francisco (2004), pp. 15-43.

*e-mail: simon.jeffery@jrc.ec.europa.eu



Ahrif landgradslu 4 liffreedilega fjolbreytni

Guomundur Halldérsson, Anna Maria Agﬂstsdéttir, Johann bdrsson, Kristin Svavarsdottir og
Magnus H. Jéhannsson

Landgreadsla rikisins, Gunnarsholti, 851 Hella

Hnignun vistkerfa hefur vidtek ahrif um heim allan og eru ein helsta orsok hnignunar
liffreedilegs fjolbreytileika og markviss endurheimt vistkerfa er pvi naudsynlegur pattur i
adgerdum til ad sporna vid hnignun liffreedilegs fjolbreytileika. DPetta er m.a. vidurkennt i
sampykkt adildarrikjafundar Samningsins um liffredilega fjolbreytni sem fram fér i Nagoya i
Japan i okt6ber 2010.

burrlendisvistkerfi fslands hafa ekki farid varhluta af pessari préun. Pau eru morkud af 6h6flegri
nytingu og o6blidum umhverfisskilyrdum. Samspil pessara patta leiddi til storfelldrar eydingar
grodurs og jarovegs, sem 6gnadi lifsafkomu og byggd a stérum sveedum a landinu um aldir og er
nd helsta umhverfisvandamal landsins. Til ad bregdast vid pessu voru arid 1907 sett 16g um
,»skogrekt og varnir gegn uppbleestri lands". Nu eru um 5% af flatarmali landsins skilgreind sem
landgraedslusvaedi. bessi svadi eru i mjog mismunandi asigkomulagi og landgraedsluadgerdir a
peim mismunandi og hafa einnig verid ad breytast i timans ras. Grunnadgerdin er beitarfridun,
annadhvort ad fullu eda ad mjog verulegu leyti. Odrum adgerdum er sidan fléttad saman vid
pessa grunnadgerd. Algengasta adgerdin er vaeg aburdargjof, til ad styrkja stadargrodur og 6rva
fremyndun. Par sem talid er ad pessi adgerd ein og sér dugi ekki til ad skila arangri er einnig
dreift freblondu, sem er yfirleitt blanda af tinvingli (60-70%), vallarsveifgrasi (20-30%) og
stundum einnig rygresi (5%). Adrar adgerdir eru einkum saning eda grédursetning lipinu og
saning melfres. Auk pess hefur 66rum adferdum verid beitt i litlum meeli. Flatarmal nyrra
svaeda sem tekin eru til landgradslu, ar hvert, er 5-10 ptsund hektarar. A undanférnum 5 arum
hafa verid greddir upp arlega um 3.500 hektarar lands med aburdargjof einni saman, riflega
2000 hektarar med saningu grasfraeesblondu, 3-400 ha med lipinu og dlika med melgresi.

Landgredslan hefur i samstarfi vid adrar stofnanir safnad gégnum um préun plontu- og
dyrasamfélaga 4 landgraedslusvaedum. I fyrirlestrinum verda kynnt deemi par um og fjallad um
hlutverk landgradslu vid endurheimt vistkerfa og landgada 4 Islandi. Auk pess er Landgradsla
rikisins ad byggja upp kerfi fastra meelireita & 6llum landgraedslusveedum bar sem adgerdir hafa
byrjad arid 1990 eda sidar. Par er meldur kolefnisfordi i grodri og jardvegi, asamt pvi ad par eru
gerdar mealingar a pekju grodur og tegundasamsetningu haplantna og byrkninga. Til vidmidunar
eru reitir & 6uppgreeddum sveedum vid jadar landgredslusvaeda. Nu eru i pessu kerfi um 450
reitir. Aetlad er ad pessir reitir veri sidan meeldir med 5-10 4ra millibili. Pannig munu fast mun
betri gogn yfir préun plontusamfélaga 4 landgraedslusveedum enn nd eru til. Urvinnsla dr pessum
gognum er hafin ad nokkru leyti og nidurstodur peirra verda kynnt i fyrirlestrinum.



Svertuatt (Verrucariaceae) a Islandi

Starri Heidmarsson"
Nétttirufraedistofnun fslands, Borgum vid Nordursl6d, 600 Akureyri

Svertuaett (Verrucariaceae) er stor ett sem einkum geymir fléttumyndandi tegundir. Af
@ttinni eru um 70 tegundir pekktar 4 Islandi. Zttin einkennist m.a. af ad hafa aska i
skjodum og vaxa tegundir hennar i ymsum btisvedum po peer séu mest aberandi i votum
busvedum. Afmoérkun ettkvisla innan ettarinnar hafa hingad til einkum byggst & premur
utlitseinkennum: Skilveggjum groa, tutliti pals og hvort pérungafrumur séu til stadar i
grobedi.

Nylegar prounarségurannsoknir byggdar a radgreiningu tveggja svaeda, p.e. nucLSU og
RPB1 benda til ad margar ettkvislir innan ettarinnar séu margetta [1]. T kjolfarid var
tveimur nyjum ettkvislum, Hydropunctaria og Wahlenbergiella, lyst. Hydropunctaria
inniheldur margar tegundir sem vaxa vid ferskvatn auk pess sem algengasta tegund
ettarinnar, fjorusverta (Hydropunctaria maura), tilheyrir henni. Adrar tegundir sem vaxa i
fjorum virdast tilheyra Wahlenbergiella eins og grensverta (Wahlenbergiella mucosa).
Greint verdur fra fyrstu nidurstédum rannsokna a afmoérkun og préunarségu islenskra
tegunda ettarinnar. Einnig verdur fjallad um strimlaflégu (Endocarpon pulvinatum) sem er
ovenjulegur fulltrii svertueettar par sem htin er runnkennd (Mynd 1).

gi. i X
Mynd 1. Strimlaflaga (Endocarpon pulvinatum) vid Héradsvotn neerri Villinganesi.

[1] C. Gueidan, o.fl., 2009 Taxon 58, 184-208

U starri@ni.is



Verndun liffreedilegrar fiélbreytni: mikilvaegi vist- og prounarfreedlegra
ferla

Skali Skulason* og Bjarni K. Kristjansson
Hdlaskdli - Haskolinn & HOlum

A undanfornum arum hefur pekkingu & tilurd liffrdedrar fidlbreytni fleytt mikid fram.
Mjog mikilveegt er ad taka tillit til pess vid geé@etlana um verndun og nytingu. Pannig hafa
rannsoknir synt ad vistfreedilegir peettir radda mikhkm proun og edli liffreedilegrar
fiolbreytni. betta & sérstaklega vid um préun @iafbrigda, stofna og myndun nyrra tegunda,
svokollud vistfreedileg tegundamyndun. Slik proursérstaklega aberandi a sveedum par sem
samkeppni milli tegunda um audlindir er litil. e t.d. vid & eyjum eins og islandi par sem
faar tegundir hafa haslad sér voll vegna landfregédr einangrunar og ungs aldurs naverandi
busvaeda (eftir sidustu isold). Eldvirkni og landreifa enn fremur skapad hér sérstok og
fiolbreytt busveedi fyrir lifverur. Rannsokir a kematnsfiskum syna ad hérlendis hafa proast
margvisleg afbrigdi, stofnar og jafnvel nyjar tedun bessi préun er greinilega tengd
stadbundnum vistfreedilegum pattum. Skilgreining Ré&dstefnunar 1992 a liffreedilegri
fiolbreytni gerir krofu til ad hugad sé ad breyilde innan tegunda jafnt sem milli tegunda og
vistkerfa. Hefdbundinn skilningur a liffreedilegjolbreytni midast aftur a moti oftast vio mat
a fjolda tegunda. pegar teknar eru dkvardanir umdegnaradgerdir eda adra umgengni vid
liffreedilega fjblbreytni er naudsynlegt ad takalittiltii peirra prounarferla sem valda
liffraedilegri fidlbreytni. betta er ekki sist mikiegt vid adsteedur hérlendis. Ahersla & slika
ferla vid mat & mikilveeqi liffreedilegrar fjolbreytar aftur a maoti sjaldgeef. Mjog mikilveegt er
ad beeta Ur pessu og Islendingar hafa teekifae® tilsda forgéngu um pad.

References
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Mikilveegi vistfraedi fyrir préun liffreedilegrar fjol breytni

Bjarni K. Kristjansson* og Skuli Skulason
Hdlaskdli - Haskolinn & HOlum

Margvislegar ognir stedja ad liffreedilegri fiolbtely Pvi er mikilvaegt ad skilja pa ferla sem
mynda, vidhalda og breyta liffreedilegri fijolbreyti8érstaklega er mikilvaegt ad skilja betur
hvernig préunar- og vistfreedilegir peettir tengjsatan. Rannséknir hafa synt ad pessir paettir
geta starfad a svipuoum timaskala. Samband visprégnarfreedilegra ferla ma rannsaka
med tvennum heetti. Annars vegar med pvi ad skodgibgar yfir tima i svipfarslegum- og
erfoafreedilegum pattum samhlida pekktum breytingustfraedilegum ahrifapattum. Hins
vegar med pvi ad bera saman svipfarslegan- ogfedddegan breytileika milli skyldra
stofna sem hafa haslad sér voll i 6likum busveeduymirlestrinum verdur fjallad um tengsl
vistfreedilegra- og préunarfreedilegra péatta, medtakri &herslu a mikilveegi péttleika lifvera
fyrir samsvaeda tegundamyndun.

References
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Evolution of adaptive diversity and genetic connectivity in Arctic
charr (Salvelinus alpinus) in Iceland

K. Kapralova™® and S. Snorrason
Institute of Biology, University of Iceland

M. Morrissey
Institute of Evolutionary Biology, University of Edinburgh

B. Kristjansson
Holar University College, Iceland

G. Olafsdottir
Westfjords Research Centre, University of Iceland

M. Ferguson
Department of Integrative Biology, University of Guelph, Canada

The ecological theory of adaptive radiation predicts that the evolution of phenotypic di-
versity within species is generated by divergent natural selection arising from different
environments and competition between species. Genetic connectivity among populations
is likely also to play an important role in both the origin and maintenance of adaptive
genetic diversity. Our goal was to evaluate the potential roles of genetic connectivity and
natural selection in the maintenance of adaptive phenotypic differences among morphs of
Arctic charr, Salvelinus alpinus, in Iceland. At a large spatial scale, we tested the predic-
tive power of geographic structure and phenotypic variation for patterns of neutral genetic
variation among populations throughout Iceland. At a smaller scale, we evaluated the
genetic differentiation between two morphs in Lake Thingvallavatn relative to historically-
explicit, coalescent-based null models of the evolutionary history of these lineages. At the
large spatial scale, populations are highly differentiated, but weakly structured either ge-
ographically, or with respect to patterns of phenotypic variation. At the intra-lacustrine
scale, we observe modest genetic differentiation between two morphs, but this level of
differentiation is nonetheless consistent with strong reproductive isolation throughout the
Holocene. Rather than a result of the homogenizing effect of gene flow in a system at
migration-drift equilibrium, the modest level of genetic differentiation could equally be
a result of slow neutral divergence by drift in large populations. We conclude that con-
temporary and recent patterns of restricted gene flow have been highly conducive to the
evolution and maintenance of adaptive genetic variation in Icelandic Arctic charr.

*e-mail: khk2@bhi.is



Diversity of threespine stickleback in Iceland: the complex role of
contrasting habitats

Gudbjorg Asta Olafsdéttir, Myrsini Eirini Natsopolou and Alexandreou Andreou
Vestfirdir Research Centre, University of Iceland, Adalstraeti 21, 415 Bolungarvik, Iceland

Sneebjorn Palsson and Sigurdur S Snorrason
Institute of Biology, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland

Bjarni Kr Kristjansson
Holar University Collage, Ho6lar i Hjaltadal, 551 Saudéarkrokur, Iceland

Species and speciation are a key part of evolutionary biology. The earliest work focused on
ecological species differences and natural selection as a driving force in speciation but as the
understanding of molecular genetics grew there was a shift towards neutral models of
evolution. The ecological basis of population divergence again gained popularity in the last
decades and many of the most recent studies have emphasized the complexity and the
multiple numbers of factors that potentially interact in parapatric divergence. In the summer
of 2008 threespine stickleback were sampled from 34 sites in 22 lakes in Iceland inhabiting
three main substrate types: mud, vegetation and rock. Based on preliminary results from this
survey we focused particularly on two potential contributors to the parapatric divergence of
Icelandic lava and mud threespine stickleback morphs; 1) selection by parasites and 2)
selection for varying social interactions.

According to theory, differential parasitism between host populations has the potential
to promote adaptation to local environments and thus rapid divergence due to host-parasite
co-evolutionary interactions. Parasite mediated selection has been found to operate on the
highly polymorphic genes of the major histocompatibility complex (MHC). We found parallel
divergence in parasite infection and MHC allele number between the sympatric lava and mud
stickleback morphs. Consequently, parasite mediated selection could play a part in the
divergence of the benthic lava-mud morphs in Icelandic lakes.

In nature animals collect information about their environment privately or through
socially transmitted information. The information that is gathered individually may be
beneficial in terms of being more accurate and up to date while social learning can save time
and energy, thereby minimizing the cost of collecting information. We experimentally
examined the role of habitat complexity in shaping social and learning behavior in Icelandic
stickleback. Consistent differences were found between lava and mud stickleback in the use
of social and spatial information to locate a food source. Sticklebacks originating from mud
habitats were more likely to join a demonstrator at the feeder, approach conspecifics and
aggregate more closely than lava sticklebacks. Discrepancies in the parallel pattern of
aggregation, boldness and social learning between mud and lava populations indicate that the
aptitude for social learning while foraging has evolved independently of general social
behavior.



Subterranean amphipods diversity and the taxonomic status of Icelandic
endemic species

Etienne Kornobis & Snabjérn Palsson”
Department of Biology, University of Iceland, Sturlugétu 7, 101 Reykjavik

Cryptic diversity refers to groups of individuals which are morphologically similar but are
reproductively isolated and can thus be classified as two or more distinct species. Its
detection is important in species assessments and conservation decisions. Cryptic diversity
has been frequently observed in past decades within subterranean species and particularly
within amphipods. In addition, subterranean amphipod species are subject to convergent
evolution of their morphological traits. The lack of phylogenetically informative traits in
this group has made taxonomical classification problematic, both within and among genera.

Figure 1: Crangonyx islandicus and Crymostygius thingvallensis

Two new endemic species of subterranean freshwater amphipods, Crangonyx islandicus
and Crymostygius thingvallensis were recently discovered in groundwater underneath
porous lava fields in Iceland. Morphological and meristical features of Crangonyx
islandicus compared to other Crangonyx species indicates that it might represent a new
genus [1]. Crymostygius thingvallensis, defines a new family [2], is rare and has been been
found in two locations, lake Thingvallavatn and from Arctic charr in Jokulséa & Fjollum.

These two species belong to the Crangonyctoidea super family, which has
representatives in North America and the Eurasian continent. In order to confirm their
taxonomy we sequenced nuclear genes (18S rRNA and 28S rRNA, about 3000 bp per
individual) from the two species from Iceland and from species from North-America,
Europe and Asia. A phylogenetical analyses of the variation, between our sequences and
sequences available in genebanks, resulted in phylogeny comprising 21 amphipod species
in 10 genera. Cryptic diversity within C. islandicus species was investigated by sequencing
two mitochondrial genes (COI and 16S).

The phylogenetic analyses supports that the two species from Iceland are endemic.
Furthermore, no species of Crangonyctoidea are closely related to C. thingvallensis. An
early divergence from the other species of the group is observed, confirming its monotypic
family status. The Crangonyx genus is polyphyletic and C. islandicus is clearly distinct
from the other Crangonyx species, and may thus define a new monotypic genus. The high
genetic variation among C. islandicus populations points to two putative cryptic species, a
further morphological analysis should be conducted to assess their taxonomical status.

[1] Svavarsson J. and Kristjansson BK. 2006 Zootaxa 1365 1-17
[2] Kristjansson BK. and Svavarsson J. 2004 Journal of Natural History 38:15 1881-1894
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Erfdabreytileiki nokkurra tegunda & islandi

Snabjorn Palsson
Lif- og umhverfisvisindadeild, HI

Erfdabreytileiki tegunda er mikilvaegur i rannséknum & liffraedilegri fjélbreytni. Breytileikinn er
hraefni préunar og pvi forsenda nyrra adlaganna og pess ad tegundir geti lifad af i sibreytilegum
heimi. Breytileikinn skiptir einnig mali fyrir lifverur til ad meta vandamalum vegna
skyldleikazxlunar og skadlegra stokkbreytinga sem geta haft neikveaed ahrif & voxt og vidgang
stofna. Auk pessa er breytileikinn mikilveegur i rannséknum okkar til ad greina einstaklinga til
tegunda, mork nattarulegra stofna og ségu peirra, landnam, far, nylidun og axlunararangur svo
eitthvad sé nefnt.

A sidustu a&rum hafa verid gerdar fjdlmargar athuganir & landfraedilegum breytileika til ad
greina upprunalandafreedi tegunda, préunarsdgu peirra og sérstodu. Erfoabreytileiki tegunda &
nordurslodum hefur motast af kuldaskeidum isaldar par sem stofnar lifvera eru taldar hafa lifad
af & sudlaegari sveedum, jafnvel i litlum hopum, en aukid Gtbreidslu sina i kjolfar bradnandi jokla.
Almennt ma pvi buast vid litlum erfdabreytileika innan tegunda hér & landi. I fyrirlestrinum
verdur greint fra nidurstddum nokkurra rannsokna & islandi sem syna 6lik mynstur, par sem
uppspretta breytileikans getur verid arid misjofn. Hja einni vorflugutegund er deemi um engan
breytileika sem skyra ma med landnami farra einstaklinga, hja annarri mikinn breytileika sem er
tilkominn vegna landndms og bléndunar 6likra hopa innan sému tegundar. Athugun a tveimur
endemiskum grunnvatnsmarflom stydur préunarlega serstodu peirra og hja annarri peirra,
Crangonyx islandicus, greinist mikill breytileiki sem hefur ordid til vegna adgreiningar stofna &
islandi i milljonir ara. Sérstada islenskra deilitegunda hefur badi verid studd og hafnad med
athugunum & mtDNA, pannig bendir athugun & audnutittlingum til litillar adgreiningar milli
6likra tegunda. Breytileiki innan tegunda hefur einnig motast af kynbléndun 6likra tegunda eins
og a milli birki og fjalldrapa og medal mafategunda.
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Arstidabreytingar i stofnvistfraedi hagamusa & tveimr 6likum blsveedum &
SV- landi

Seasonal dynamics of wood mouse populations in twigstinct habitats in
SW-Iceland

E. R. Unnsteinsdottir* and P. Hersteinsson
Institute of Biology, University of Iceland, Stugétu 7, 101 Reykjavik, Iceland

The aim of this study was to compare populationagiyits and food habits of long-tailed
wood mice Apodemus sylvaticus) in two contrasting habitats, woodland and graskl& he
former habitat type is believed to have been vemyrmon in lowland regions at the time of
the settlement of Iceland while the second is aatttaristic of productive lowland regions
nowadays due to agricultural practices in the past.

Sampling procedures consisted of 5 day live-tragpmiensuses with approximately 5
weeks’ interval from September 2004 to October 2@0bcaptured mice were weighed and
tagged with micro- tags so that they could be intdiglly identified. Capture-mark-recapture
analyses were used to estimate density and suriv@ighout the study period. Mice were
also caught in snap-traps in similar habitats detghe live-trapping areas for analysis of
stomach contents and reproductive condition.

The results revealed up to tenfold higher autunputadion density in woodland than
in grassland throughout the study. Autumn maximaith@ woodland site was 30.84 +/- 4.29
mice/ha while the autumn maximum at the grasslaedwas 3.14 +/- 0.41 mice/ha. During
summer, when numbers were low in both habitats,ntbese population density was still
much higher in the woodland than in the grassldind lowest density was 1.4 mice/ha and
0.2 mice/ha in woodland and grassland, respectiv&fyparent monthly survival in the
grassland was low at the onset of winter, substéythigher during mid-winter, then
decreasing in late winter—early spring. In the wand, apparent monthly survival remained
relatively stable throughout the winter.

Stomach content analysis revealed that in the autumice were predominantly
feeding on seeds but in spring, insect larvae wieeemost important food type in both
habitats. There was a greater divergence in foadwuoed by season than by habitat.

Males were heavier than females in all seasonsvaodland mice of both sexes were
significantly heavier than in the grassland in mwikter.

According to testes volume and presence of pregaamtlactating females, breeding
takes place from late March or early April to tmel@f September in both habitats.

*e-mail: eru@hi.is



Speciation within the subterranean amphipod Crangonyx islandicus

Etienne Kornobis & Snabjérn Palsson”
Department of Biology, University of Iceland, Sturlugétu 7, 101 Reykjavik

Crangonyx islandicus, an endemic subterranean amphipod found along the active volcanic
zone in Iceland, shows genetical patterns which suggest sub-glacial survival during Ice Age
[1]. Sequence variation in two mtDNA genes (CO1 and 16S RNA, covering in total 1072
bp), from 130 individuals sampled at 23 locations throughout the volcanic zone in Iceland
confines six monophyletic lineages. Its phylogeny, based on nuclear genes suggests also
that it defines a new genus within Crangonyctidae, a family of subterranean amphipods.
The abundance of cryptic diversity has been frequently documented in the last decade,
particularly within subterranean fauna. The similar selective pressures observed in different
subterranean habitats induce convergent evolution of morphological traits, hindering clear
species delimitation. The bar-coding initiative using COI and 16S genes, as well as the
development of molecular divergence threshold for putative species delimitation is
therefore of particular interest for a better estimation of the biodiversity in subterranean
environments.

Figure 1: Crangonyx islandicus

Under the prevailing model, the high local diversity of subterranean organisms is explained
by the formation of stable populations with limited dispersal capacities which are prone to
genetic isolation and allopatric speciation. The low number of ecological niches in such
extreme environments supports also allopatric differentiation as the main speciation
process.

Repeated glaciations and/or geological formations at the tectonic plate boundary in Iceland
may have led to vicariance events, where populations have diverged in allopatry for upto
four million years, and may even represent two or more cryptic species within Iceland. Two
different genetic thresholds, based on COI sequence variation, were applied and
discrepancies between the two were observed for the delimitation of putative cryptic
species. This indicates that speciation is ongoing, at least for the most divergent populations
of Crangonyx islandicus in Iceland.

[1] Kornobis et al. 2010 Molecular Ecology 19:2516-2530.
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Habitat preferences and behavioural ecology of juvenile Atlantic cod
(Gadus morhua)

Gudmundur Sméri Gunnarsson” and Gudbjorg Asta Olafsdéttir
University of Iceland, Research centre of the Westfjords, Adalstreeti 21, 415 Bolungarvik

Despite the commercial importance of Atlantic cod in the Atlantic ocean, there is a gap in
the literature on many aspects of juvenile Atlantic cod ecology, especially in the months
following benthic settlement. A few studies have reported habitat preferences and
differential survival of juveniles in different substrates [1]. The focus of this project is on
ecology of young-of-the-year (YOY) individuals when they shift from pelagic to benthic
lifestage, but at this timepoint, the YOY cohort experiences great mortalities, possibly due
to competition for food and space [2]. Moreover foraging behaviour, i.e. whether YOY
individuals actually feed from the substrate or the watercolumn, has not been reported. Here
we present what methods are used, preliminary results of the study and demonstrate our
future goals.

YOY cod are sampled with gill nets (10 mm mesh size) in different habitats, kelp
forests (complex) and sand substrate (simple) around the Westfjords in Iceland. Fish
density is compared among habitats by calculating the catch per unit effort (CPUE).
Samples are stored in a freezer for further analysis including stomach content analysis.
Benthic and pelagic fauna in different habitats has been sampled to compare with diet.
Furthermore, N5 and C;; stable isotopes will be measured from muscle tissues as well as
benthic and pelagic invertebrates to see what niches individuals have been utilizing for the
last several weeks before sampling.

Preliminary results indicate higher densities of YOY cod in kelp habitats than in
sandy habitats. Also, in September — October, cod density was generally higher in shallow
waters (3 — 10 m) than deeper waters (20 — 30 m). Stomach contents and stable isotopes
have not been analyzed.

This project gives new information on ecology of YOY cod around Iceland, i.e. how
habitat quality differs and therefore it provides information and raises questions whether
and how nursery grounds should be protected. The project will provide new information on
how juvenile cod respond to increased intraspecific competition (high density), for instance
with decreased growth rate or broader niche use.

[1] M. A Warren, R. S. Gregory, B. J. Laurel, and P. V. R. Snelgrove. Increasing density of juvenile Atlantic
(Gadus morhua) and Greenland cod (G. ogac) in association with spatial expansion and recovery of eelgrass
(Zostera marina) in a coastal nursery habitat. Journal of Experimental Marine Biology and Ecology 394, 154-
160.

[2] M. Tupper, and R. G. Boutilier. 1995. Size and priority at settlement determine growth and competitive
success of newly settled Atlantic cod. Marine Ecology-Progress Series 118, 295-300
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Sveppir i greninalabreioum

Gudridur Gyda Eyjolfsdottir”

Néttiirufraedistofnun fslands, Akureyrarsetur, Borgum vid Nordursl6d, 600 Akureyri

Barrtré af erlendum uppruna hafa verid rektud hérlendis i rima 6ld. Elstu trén eru ad visu
ekki morg en peim sem nad hafa 60 ara aldri fjolgar med ari hverju. Sveppir gegna
margvislegu hlutverki i skégarvistkerfum, t.d. mynda sumir svepprét med trjanum medan
adrir brjota nidur barr peirra og smagreinar par sem drepast og falla nidur i svordinn. Aldin
beggja hopa spretta upp i sverdinum, upp af svepppradum sem sjiga til sin neringu ur
jardvegi og rotnandi lifmassa i skégarbotninum. Sveppasafn Nattirufredistofnunar {slands
(AMNH) vardveitir syni sem safnad hefur verid i barrskogarreitum fra pvi arid 1960 er
Helgi Hallgrimsson h6f ad safna sveppum. I sveppasafninu liggja fyrir upplysingar um
tegundir og busvedi bpeirra sem nyta ma 4 ymsan hatt. Hér verdur fjallad um bendla,
helmur, kveifar og skottur svo demi séu tekin um nokkra sveppi sem vaxa oft i
greninalabreidum auk nokkurra tegunda sem fundist hafa i fyrsta sinn hérlendis sidasta
aratuginn er hofundur tréost inn i greniskog og rak augun i athyglisverd aldin.

U gge@ni.is



Population genetics of the common whelk (Buccinum undatum L.)
in Iceland and the Faroe Islands

Hildur Magnuisdéttir and Erla Bjérk Orolfsdottir

Vor Sjavarrannéknarsetur vid Breidafjord, Nordurtanga, 355 Snefellsbeer

Zophonias O. Jénsson
Liffraedistofnun Haskéla Islands, Sturlugétu 7, 101 Reykjavik

A widely distributed subtidal gastropod in the North-Atlantic, the common or waved whelk
(Buccinum undatum L.) is fished for bait and consumption in Europe and Canada and in
Iceland it has been harvested in the bay of Breidafjorour for more than 10 years.

The morphology of the common whelk, both in appearance and shell ratios, is variable
between countries and areas. These differences in morphology indicate that migration of
whelks between these areas might be limited enough to form genetically distinct
subpopulations. The aim of the study was to test the hypothesis of different genetic
populations of the common whelk in Iceland and the Faroe Islands, as well as between areas
within Icelandic waters.

Figure 1. A common whelk (B. undatum) from Breidafjordur.

To test the hypothesis, whelks were collected from five locations; two 30 km apart in
Breidafjordur, one in Hunafldi, one in Faxafloi and one in the Faroe Islands. DNA was
extracted from the mantle of the whelks and isolated using CTAB and chloroform:isoamyl
alcohol. Fragments of two mitochondrial genes, 16STRNA and COI, were amplified by PCR
and sequenced.

The study found that both genes in the common whelk have polymorphic sites and can be
used to compare populations. Allele frequencies for both 16S rRNA and COI, were
significantly different between Icelandic areas and between Iceland and the Faeroe Islands,
but not inside Breidafjorour.



Molecular mechanisms underlying Arctic charr polyptasm
and development

Kalina Kapralova, Valerie Helene Maier, James McEwsnar Palsson, Zophonias O.

Jonsson, Sigurdur S. Snorrason*
Institute of Biology, University of Iceland, Studata 7, 101 Reykjavik, Iceland

Sigridur Rut Franzdaottir
Stem Cell Research Unit, Biomedical Center, Unitisf Iceland, Vatnsmyrarvegur 16, 101 Reykjavdeland

Bjarni K. Kristjansson, Skuli Skulason
Hdlar University College, Holar i Hjaltadal, 551u8arkrékur, Iceland

Arctic charr Galveinus alpines) populated Icelandic rivers and lakes in a sirggi®nisation
wave at the end of the last glacial period, appnately 10 thousand years ago. During this
time Arctic charr has undergone remarkable divergein life history, morphology and in
behaviour relating to habitat use and foraging. Moty do we see divergence among
localities. In several cases this has occurredimvittkes resulting in intra lacustrine resource
polymorphism. The four sympatric morphs of Arctltacr in Lake Thingvallavatn represent
one of the most diverse and best studied systemesolurce polymorphism in fish. These
morphs differ in terms of body size and the shape&raniofacial structures, and can be
divided into two morphotypes: Benthic and limnetic.

We introduce a project aimed at elucidating theeoallar mechanisms underlying the
rapid evolution of Arctic charr polymorphism, aratkling key developmental, genetic and
evolutionary questions. More specifically, our aim to describe and compare the
development of key bone and cartilage elementd@itead in the contrasting charr morphs
on a morphological and molecular level.

Developmental series from contrasting Arctic chaorphs were sampled and stored
for RNA processing and histological stainings. hesmples were used for generating a
baseline description of bone morphogenesis in lieatid pelagic morphs. Subsequently, we
selected four parallel developmental time-pointscontrasting morphs and subjected to
Solexa deep-sequencing of mMRNA and small RNA ireotd obtain information on overall
and differential gene expression during bone magphesis in the different morphs.

Initial morphological analysis revealed early diffieces between morphs, from the
time when the Meckel's cartilage takes shape anhidwed by shape differences in the
forming jaws. Alterations in the timing and patteossification are also evident. This data
will be further analysed using geometric morphoistr

Data from mRNA and micro RNA sequencing is curneatider analysis: contigs have
been generated from the mMRNA sequences and thdssewie as a scaffold for quantifying
reads from the different time-points and morphdfeéntially expressed genes will be used
as candidates for more detailed expression studgsg whole-mount in situ hybridization
and quantitative real-time PCR. The microRNA seguen data has shown promising
conservation of microRNAs in Arctic charr. Diffeteally expressed microRNAs will be
further analysed and their potential target genée identified and characterised.

In conclusion our project is likely to reveal digences in the expression pattern of
developmental factors among morphs, which coulthbekey mediators of the evolutionary
force driving phenotypic divergence.

*sigsnor@hi.is



Tegundafjélbreytni sjoporunga vié island

Karl Gunnarsson og Svanhildur Egilsdottir.
Hafrannsoknastofnunin

Botnpdrungar i sjo, bran-, graen-, og raudpérungau valdir um 260 hér vid land skémmu
fyrir sidustu aldamot (Karl Gunnarsson og Sigurdmsson 2002). A arunum 1999 til 2007
var gerd allitarleg konnun & poérungaflorunni alkringum land. [ peirri athugun baettust
vid listann um 30 tegundir sem ekki héfdu adur fishdér vid land.

Tegundir sem fundust i fyrsta sinn geta ymist vegfir landnemar eda tegundir sem hafa
vaxid hér lengi en ménnum hefur yfirsést.Ymsir fiastktipta par mali medal annars hversu
vel viokomandi sveedi hefur verid rannsakad, staéréifganna (audvelt ad yfirsjast smaar
tegundir) og svo sa timi sem rannsakad er. Vartafiorunga getur verid misjafn, sumar
tegundir finnast t.d. eingdngu a veturna, adrag@mngu & sumrin.

Raudporungarnir Porphyra linearis, Polysiphonia brodiei og branp6érungurinn
Stictyosiphon griffithsianum eru allt frekar storar og aberandi tegundir senegjker ad
pbérungafreedingar fyrri tima hefdu greint hafi paaxid hér vido land. Hugsanlegt er ad
aukning hafi ordio i Utbreidslu pessara tegundanadgynunar sjavar a undanférnum arum.

karl@hafro.is



Physical nature of streams in the Faroe Islands motes on their
biota

Leivur Janus Hanséf and Gisli Mar Gislasdn
! Life- and Environmental Sciences, University alémd, Reykjavik

2 Natural History Museum, Térshavn. Email: janush@fug

A total of 2,100 km of streams were identified e tFaroe Islands. They have small
catchment areas, mostly between 0.1 to 1 \kith the largest drainage basin being 35.km
The mean length of the longest stream channeldh basin was 831 m (n=1205; SD=955)
and the longest 7.3 km. The Faroe Islands are mmmis, with 50% of streams above 200
m a.s.l. The slopes of the streams are rather,stetpmore than one third of reaches sloping
5° or more. Maximum mean annual discharge is estidht be 2128 L/s.

Measurements show discharge fluctuated with pratipn as the bedrock is impermeable to
water resulting in little retention time. Averadischarge of measured streams was 55 Ls
and only 8 streams had greater discharge than £00rbe water temperature followed the
ambient air temperature, but could when the stremens small be warmed up by the sun-
baked bedrock. Conductivity of the streams was oredsaround 100 pSchibetween 58
uScmt and 227 uScri) influenced by sea spray, with high conductivitySuduroy. The pH
was usually around 7.

Animal communities in Faroese streams were domihiageChironomidae larvae, and other
groups were Oligochaeta, Acarina and CrustacearQ@tbect groups had low densities.

* email: janush@ngs.fo



Signs of “unnatural selection” in the shrimp Parapenaeopsis coromandelica off
g P p P
the coastal waters of Sri Lanka.

M.D.S.T de Croos* and Snabjorn Palsson

Institute of Biology, University of Iceland,

Abstract

Human harvest of wild populations is almost always nonrandom. Thus, individuals with
certain size, morphology, or behavior are more vulnerable than others and subsequently can be
removed from population through continuous harvesting. This will lead to genetic changes in
harvested populations if the selected phenotype has a genetic basis, or to “‘unnatural” selection.

Off the western coastal waters of Sri Lanka, the shrimp Parapenaeopsis coromandelica is
harvested at two adjacent non-overlapping fishing grounds; Hendala and Negombo with different
fishing intensities. Samples from these two fishing grounds revealed significant differences in
length-weight relationships, growth, spawning seasons, sex ratios, gonadosometic index (GSI),
length at 50% maturity (Lso) and sequence variation of the mitochondrial cytochrome oxidase
subunit I (COI).

Samples of Hendala fishing ground showed lower Ls, and genetic diversity which are
considered as potential effects and symptoms of extensive selective harvesting. Further,
comparison with similar studies on other shrimp species in the region suggest that the shrimps’
behavior and unidirectional circulation is triggering the separation through low mixing of
individuals at the two fishing grounds, resulting in a significant genetic divergence (F«= 0.037, P
< 0.036 £ 0.005). Management of P. coromandelica should consider the biological and genetic
evidences of existence of two sub-populations/stocks, together with a routine monitoring of

genetic effects due to harvesting.

e-mail : dileepa_dc@yahoo.com
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Genetic variation in morphological and immunological genes
in Icelandic Arctic charr (Salvelinus alpinus)

R.O. Vilmundarson and A. Péalsson
Institute of Biology, University of Iceland, Studata 7, 107 Reykjavik, Iceland

The genetic and developmental basis of morpholbgiwarsity is a fundamental question in
evolutionary biology. Studies of non-model orgarssane now starting with the advancement
of molecular genetics and genomics technology. Gljective is to deploy population
genomics on the ecologically diverse morphs ofiarcharr from Thingvallavatn, Iceland.
Our focus is on the two smallish morphs, small bentharr (dwarf) and the small pelagic
charr (planktivorous), which have distinct morplmipecology and susceptibility to parasite
infections [1,2]. We studied 11 developmental geaed a single immune system gene for
sequence variation by PCR and Sanger sequenciregl legsgoroach. The sequencing data
show that majority of these genes are indeed datphic in the charr genome which is
consistent with reports of a whole genome duplicain the salmonid history. Analysis of the
expression of such paralogous genes can be quitplioated, but SNP and insertion/deletion
variation can be typed with appropriate techniqud®e data gives an indication of genetic
variation between the two morphs, but these pater@ed to be critically evaluated by
sampling more individuals of the two morphotypes.

References

[1] D. Noakes, Environmental Biology of Fishes, 83 DOI: 10.1007/s10641-008-9379-x
(2008)

[2] F. Frandsen, HJ. Malmquist, and SS. Snorradoumnal of Fish Biology 34, (1989)
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Population densities of brown trout in relation to temperature in
geothermal stream systems

Olafur Patrick Olafsson* and Gisli Méar Gislason
Institute of Biology, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland

Gudni Gudbergsson
Institute of Freshwater Fisheries, Keldnaholti, 112 Reykjavik, Iceland

Brown trout (Sa/mo trutta) is abundant in the Hengladals4 river and its tributary streams in
the Hengill geothermal area. Some of these tributaries are cold (2-8°C) , while others are
geothermally heated (12-42°C). The Hengill area is unique among geothermally active areas
in that in several locations geothermally heated and cold streams run parallel to each other,
separated by only a few meters.

During the spring of 2006, 400 brown trout were caught in 2 cold and 3 warm (12-23°C)
tributaries, as well as in Hengladalsd river itself, tagged with PITs (Passive Integrated
Transponders), and released at the site where they were caught. Each PIT has a unique code
that is identified by an appropriate scanner when exposed to a low frequency signal, positively
identifying each tagged individual. The streams were scanned systematically at fortnightly
intervals during the summer of 2006 and 2007, and when conditions permitted during the
intervening winter.

Many brown trout were found to permanently inhabit geothermally affected streams, while
very few inhabited cold streams. There are strong indications that warmer streams can harbor
larger populations of brown trout due to longer food chains in these streams.

*e-mail: patrick@hi.is



Erfdabreytileiki medal grjotkrabba vid Island; landnemaahrif og uppruni

Oskar Sindri Gislason %, Snabjorn Pélsson ', Niall McKeown ?, Halld6r P. Halld6rsson? og
Jorundur Svavarsson *?

'Liffree8istofnun, Haskoli fslands, Sturlugata 7 og Aragata 9, 101 Reykjavik, island, *Haskélasetur Sudurnesja, Haskali fslands,
Gardvegi 1, 245 Sandgerdi, fsland. ' Royal Holloway College, University of London

Grjétkrabbi (Cancer irroratus) er nyr landnemi vid fsland. Pessi nordur-ameriska tegund fannst
fyrst hér vio land i Hvalfirdi arido 2006. Sidan pa hafa fullordin eintok krabbans fundist &
nokkrum stodum i innanverdum Faxafl6a og i Breidafirdi. Adur hafdi krabbinn adeins fundist
vio austurstrond N-Ameriku par sem utbreidsla hans er samfelld frd S-Kar6linu nordur til
Labrador. Allar likur benda til pess ad tegundin hafi borist hingad til lands med kjolfestuvatni
skipa. Midad vid sterd peirra einstaklinga sem fyrst fundust hefur landnam &tt sér stad fyrir
sidustu aldamot. Vegna almenns skorts a erfdafreedilegum upplysingum um tegundina er litid
vita® um stofngerd krabbans. Landndm krabbans vid Island veitir taekiferi til ad meta
erfdabreytileika nynumins stofns og bera breytileika og stofngerd hans vid stofna i N-Ameriku.
Markmid verkefnisins er tvipett. I fyrsta lagi ad meta breytileika hins nynumda stofns og { 68ru
lagi ad greina uppruna islenska stofnsins.

Til ad greina erfdabreytileika og uppruna grj6tkrabba vid Island hefur breytileiki {
hvatberageninu COI (595 bp) og 9 ortunglum (e. microsatellite) verid greindur medal 95 krabba
fra badi Islandi og N-Ameriku. Erfdabreytileiki virdist vera har badi i N-Ameriku og vid {sland.
fslenski stofninn er greinilega frabrugdinn nordur-amerisku stofnunum og engin landnemaéahrif
greinast i honum. Har breytileiki og vaxtarhradi stofnsins gefur visbendingar um ad stofninn sé
lifveenlegur og geti prifist vel vid fsland.

*e-mail: 0sg3@hi.is



Genetic variation in mitochondrial and immunological genesin
Arctic charr (Salvelinus alpinus) from Thingvallavatn

S. Reynisdottir*, K.H. Kapralova, V.H. Maier and Ralsson
Institute of Biology, University of Iceland, Studata 7, 107 Reykjavik, Iceland

The arctic charr populations in icelandic freshwsteepresent a natural experiment in rapid
evolution. A dwarf morph (small benthic charr) hewmerged in many springs, lakes and
streams. Population genetic studies indicate tbateslocal evolution [1], which might
indicate parallel evolution. Our aim was to useyapon genetics to study two ecologically
different morphs of arctic charr, small benthic &ify and small pelagic (murta,) from
Thingvallavatn, Iceland. We used the ~500 specsrstndied by Kapralova et al [1] and
genotyped portions of three loci (the D-loop of theDNA, the antimicrobial peptide
cathelicidin and the Major Histocompatibility Corepl2 alfa chain), by PCR, EXOSAP and
Sanger sequencing.

The data show low levels of diversity, only 3 senglucleotide polymorphisms are
found in the D-loop. One D-loop mutation is foumdli2 murtas but not a single dwarf, while
two others are more evenly distributed among morphe cathelicidin locus shows a similar
pattern, with only slight differentiation among mabs. This is in contrast to the MHCZ2alfa
locus . In the sequenced portion of the locus wd fivo major haplotypes, separated by 7
distinct mutations, with no recombinants observedur data. A third drastically different
haplotype, mainly due to a large insertion in theguenced intron, is present in five
individuals. All three haplotypes were observed@anojeros et al [2]. We hypothesize that
difference in infectious agents, bacteria, fungruses or parasites between habitats in
Thingvallavatn could lead to diversifying selection genetic variation in the MHC2 alfa
gene in arctic charr. Consistent with this hypoithés the fact that the four charr morphs in
the lake carry distinct parasite loads [3].
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[2] Conejeros et al, Immunogenetics 60, DOI 10.1600251-008-0290-6 (2008).
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Life beneath our feet: The factory of life — why sib biodiversity is
important

Simon Jefferyt, Ciro Gardt and Karl Rit2
Joint Research Centre, The European Commissiora, Igply
Cranfield University, Cranfield, Bedfordshire, U.K.

Fertile soil is vital for human survival as an esited 99% of the world’s food comes
from the terrestrial environment [1]. Soils haveeal role in shaping our planet and
provide numerous ecosystem services. They canlabsiowater and act as a buffer
against both floods and droughts. Soils also haldenthan twice the amount of carbon
than is currently contained in the atmosphere. H@nanost people are unaware that the
key drivers of soil ecosystems that control fastiind terrestrial global nutrient cycles
are the quantity and quality of living organismshmn the soil. This poster presents many
of the ecosystem services provided by the soikfised by the Millennium Ecosystem
Assessment and ties them in with their associatedg processes and functions as well
as providing examples of soil organisms involveg@roviding these services.

[1] FAO (2001),%0il, Food and Agriculture Organization, United Nations
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Sveppir a islenskum fléttum

Starri Heidmarsson"
Néttirufraedistofnun fslands, Borgum vid Nordursl6d, 600 Akureyri

Fléttuhadir (e. lichenicolous) nefnast peir sveppir sem vaxa a fléttum, ymist sem sniklar eda
hjabylingar (e. parasymbiont). Margir tilheyra peir ettkvislum sem annars eru ad mestu
fléttur. Sumar tegundir hefja lifsferilinn sem fléttuhadar en mynda sidar sjalfsteett pal t.d.
moldarskjéma (Arthrorhaphis alpina) sem hefur lifsferilinn & torfmeru (Baeomyces rufus).
[ dag er pekkt 141 tegund af fléttuhddum sveppum & islenskum fléttum og uppgotvast
allmargar tegundir 4rlega auk pess sem nokkrum tegundum hefur verid frumlyst fra islandi
[1, 2]. Rannséknum a peim hefur ekki verid mikid sinnt en a sidustu arum hafa birst
allnokkrar greinar er fjalla um fjolbreytni peirra a Islandi [1, 2, 3, 4]. Fléttusafn Nattiiru-
freedistofnunar vardveitir syni margra pessara tegunda en einnig er gerd fyrir pekktum
tegundum fléttuhadra sveppa i tékklista yfir islenskar fléttur & www.floraislands.is [5] auk
bess sem pyskur sveppafraedingur, Wolfgang von Brackel, birtir tékklista & heimasidu sinni

[6].

[1] W. von Brackel 2010 Herzogia 23, 93-109

[2] W. von Brackel 2010 Acta Botanica Islandica 15: in Press

[3] F. Berger, 2000 Acta Botanica Islandica 13, 69-82

[4] S. Svane & V. Alstrup, 2004 Acta Botanica Islandica 14: 53-58
[5] http://www.floraislands.is/fletlist-2009.htm

[6] http://www.ivl-web.de/docs/CL_Lifus_Island_2010_06_06.pdf
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The Pantophysin I (Pan 1) Locus in Atlantic Cod (Gadus morhua):
A Continuation Study on DNA Sequence Variation.

Ubaldo Benitez Hernandez* and Einar Arnason
Institute of Biology, University of Iceland/Haskoli {slands, Sturlugétu 7, 101 Reykjavik, Iceland

Pantophysin is an integral membrane protein found in microvesicles, but little is known of its
function [1]. The uniqueness of this gene is in indicating high population differentiation in
contrast with other, presumably neutral, loci (reviewed in [2]). Evidence points to Pan I at
being under selection [2]. The goal of this research is to improve our understanding of the
role of natural selection on the Pan I locus in Atlantic cod.

The Pan T gene (1.85 kb in length) has two alleles, Pan I* and Pan I® corresponding to
absence or presence of a Dra I restriction site [3]. Using an allele frequency-based approach,
we have found a clear correlation between Pan I allele frequencies and depth: There is an
allele frequency gradient Apa ~ —0.44%/m [4]. Furthermore, and along the lines of a
sequence-based approach, we have obtained full sequences of the gene from several
individuals. Comparative studies of DNA sequence variation of coding and non-coding parts
of the Pan 1 gene revealed signals of ongoing selection at the gene [5]. Also, we have
assessed whether there exists any association between evolutionary genealogical relationships
and either geography or depth. In this study, we have sequence information for both allelic
variants of Pan 1.
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Parasite Diversity of the Rock Ptarmigan in Iceland

Ute Stenkewitz">*", Karl Skirnisson? and Olafur K. Nielsen'
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The rock ptarmigan (Lagopus muta) in Iceland shows cyclic population changes with peak numbers
c. every 11 years. This project concentrates on the relationship of rock ptarmigan population change
and health related parameters, including parasite infections. From 2006 to 2009, each year 100
ptarmigans were collected in northeast Iceland, in total 400 birds. The plumage and skin of every bird
was examined for ectoparasites and signs of disease. The intestines and blood were examined for
endoparasites. So far, 16 parasite species have been found of which 10 were ectoparasites (Table 1) and
6 were endoparasites (Table 2). Seven of these parasite species were new to science (*). No blood
parasites were found.

Table 1. Ectoparasites of the Icelandic rock ptarmigan.

Group Scientific name

Acari (mites) Metamicrolichus islandicus”®
Strelkoviacarus holoaspis*
Tetraolichus lagopi®
Myialges borealis™
Mirinovia lagopus”

Mallophaga (lice) Goniodes lagopi
Lagopoecus dffinis
Amyrsidea lagopi

Diptera (flies) Ornithomya chloropus

Siphonaptera (fleas)  Ceratophyllus garei

Table 2. Endoparasites of the Icelandic rock ptarmigan.

Group Scientific name
Sporozoa (coccidians) Eimeria muta®

Eimeria rjupa®
Heterocontophyta Blastocystis sp.
Cestoda (tapeworms) Passerilepis serpentulus

Nematoda (roundworms)  Capillaria caudinflata
Trichostrongylus tenuis

The ptarmigan body is habitat for a diverse ensemble of parasite species - a clear example of
biodiversity on the micro scale. Each of these species has its specific niche with respect to where to
live, what to feed on, and how to disperse. Examples are the five species of mites: one species is
confined to the space between the vanes of distinct wing feathers, another is found in the down, at least
one in the skin, and one in the quills of the larger wing feathers. Some of these mites feed on wax and
keratin, others feed on host cells and body fluids. Dispersal can be direct, from bird to bird, or by
phoresis whereby the hippoboscid fly is the vector for the mallophagans and some of the mite species.
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