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1. INNGANGUR

1.1 SAGA

Fyrir midjum Eyjafirdi, um pad bil midja vegu milli Vikurskards og Hjalteyrar, er ad finna einstok natturuundur, prjar
mjoar hverastrytur sem teygja sig par hatt upp af botni. Stadurinn var adur pekktur medal sjdmanna i Eyjafirdi sem
Hverinn, en i logni og sléttum sjo ma greina uppstreymi fra pessu sveedi. A eldri sjokortum var einn punktur merktur
4 18 m dypi en 60-65 m dypi umhverfis hann. Stadurinn fannst ekki pegar dypi var meelt aftur arid 1960 og var merk-
i0 pvi purrkad ut af nyjum sjokortum.

A jarohitakortum Orkustofnunar hafa lengi verid merktir einn eda tveir stadir par sem heitt vatn veeri ad finna a botni
Eyjafjardar. Stadsetning var ut af Ystuvikurhélum. Tilraun var gerd um 1975 til pess ad finna pessa stadi med hita-
melingum en stadsetning peirra var byggd & gomlum munnmeelaségum og pvi 6ljés. Stadirnir fundust pa ekki (Axel
Bjornsson og Kristjan Seemundsson 1975).

Tilvist strytanna var stadfest er hitauppstreymi og loftbélur komu fram a fiskileitartaekjum pegar Jon Benjaminsson
og Jon Olafsson foru yfir hverinn ario 1990 4 rannsoknaskipi Hafrannsoknastofnunar, Bjarna Seemundssyni, og svo aft-
ur 1991 a rannséknaskipinu Arna Friorikssyni. Peir stadsettu fyrirbzerio nakveemlega og maeldu greinilegt strytuform.
A Gtprentun af dyptameeli sast pad vel uppi a 33 m dypi.

Ario 1997 kom byska rannsoknaskipio Poseidon med kafbatinn Jago ad Hvernum (Viggd Pér Marteinsson o.fl. 2001).
Jakob K. Kristjansson kafadi dsamt Jirgen Schauer, stjornanda Jago, nidur & 65 m dypi. Hitinn var 1,5°C, myrkur og
skyggni minna en fimm metrar. Kéfunin ték prjar klukkustundir og fundust litlir toppar med smauppstreymi. A leio
upp foru peir 6veent medfram hamravegg upp a 33 m dypi. Pad var stadfest ad um fast efni veeri ad raeda, ekki bara
uppstreymi.

Erlendur Bogason kafadi svo i juni 1997 ad strytunni @ 33 m dypi og tok ljosmyndir. i mars 1998 styrdi Viggd Mart-
einsson leidangri & vegum Haskdlans, I1dnteeknistofnunar og Orkustofnunar og pa kafadi Erlendur aftur og fann hann
pa heerri strytuna @ um 13 m dypi. i lok juni 1998 fékkst styrkur fra Rannsoknaradi islands. Sému adilar foru i rann-
soknaleidangur pa um sumarid og nadu pa sérstaklega gédum meelingum og synum af dmengudu jardvegsvatni og
mun betra syni af drverum par sem notud var sérstok teekni sem beitt er vid synatoku Ur borhyljum. Stryturnar og
sveedid umhverfis peer var pa kortlagt.

Einnig er hugsanlegt ad svipud fyrirbaeri sé ad finna vidar i Eyjafirdi. Vardskipid Maria Julia fékk t.d. heitt grjot upp
af 97 m dypi & Horgargrunni ario 1962. Jon Benjaminsson (1988) jarofreedingur safnadi upplysingum um jarohita i
sj6 og fjoru vid Island. Hann segir fra uppstreymi a pessum slédum skv. ummaelum, en pad virdist hafa verid neer landi.




1.2 HAHITASVZAEDI i SJO

Nedansjavarhverastrytur eru tiltdlulega nyuppgdtvud fyrirbeeri, en hafa engu ad sidur vakid mikla athygli. Paer fund-
ust fyrst @ miklu dypi vio Galapagoseyjar arid 1977 (Corliss o.fl. 1979) en ni hafa meira en 40 slik sveedi fundist i
heimshéfunum, par af atta i Atlantshafi (Kelley o.fl. 2001). Margt bendir einnig til pess a0 pessi sveedi séu i raun til-
télulega algeng, en mjdg erfitt og kostnadarsamt er ad rannsaka pau vegna pess hve djupt pau eru.

Vio island er vel bekkt a0 hveri er a0 finna i fjérubordinu (Jon Benjaminsson 1988). Einnig voru visbendingar um ad
ba sé ad finna & meira dypi, t.d.heitir steinar sem fast i veidarfaeri eda smasveedi par sem is leggur ekki. A sidari arum
hafa svo sénnur verid feerdar 4 ad nokkur hverasvaedi sé ad finna nedansjavar vio island. Fyrst var pad stadfest arid
1974 pegar hverasveedi fannst & um 100 m dypi vio Kolbeinsey (Kristjan Seemundsson og Sigurdur Sigurdarsson 1987,
Botz o.fl. 1999, Fricke o.fl. 1989). Svipad hverasvaedi fannst einnig ario 1990 & 250 til 350 m dypi vio Steinhol &
Reykjaneshrygg (Ernst o.fl. 2000, German o.fl. 1994, Olafsson o.fl. 1991). Sidasti og ef til vill staersti fundurinn er svo
nyfundio hahitasvaedi rétt austan Grimseyjar @ um 400 m dypi (Botz o.fl. 1999, Hannington o.fl. 2001).

Hverastryturnar i Eyjafirdi hafa einnig baest vid. Paer eru po einstakar i pessum hopi og reyndar @ heimsvisu pvi paer
eru einu nedansjavarhverastryturnar sem fundist hafa a grunnseaevi. Peer eru einnig fjarri virkum gosbeltum eda ut-
hafshryggjum og eiga meira skylt vid laugar & laghitasveedum en hveri hahitasveedanna. Peer eru innan peirra marka
sem kafarar med venjuleg kdfunarteeki na. En heegt er ad komast @ u.p.b. 40 m dypi med venjulegum sportkdfunar-
teekjum. Petta gerir paer adgengilegar til skodunar og rannsokna; rannsokna sem annars veeru afar kostnadarsamar
eda oframkveemanlegar.




2. NATTURUFAR

2.1 STADSETNING

Hverastryturnar eru i Eyjafirdi um atjanhundrud metra und-
an Vikurskardi. beer liggja skahallt upp hlidina i austanverd-
um firdinum fra SSV til NNA. Peer risa 33, 25 og 45 m fra
botni & um 65 m dypi. Stadsetningin er 65°49,73 N og
18°06,69 V.

2.2 JARDFRADI

Stryturnar hafa ordid til eftir lok isaldar og hafa pvi mynd-
ast a allt ad 10.000 ara timabili pd ekki sé haegt ad sla pvi
fostu ad jardhiti hafi verid & sveedinu allan pann tima. Stryt-
urnar virdast tengdar sprungu eda misgengi med NNA/SSV-
leega stefnu. Brot eda gangar med sambeerilega stefnu eru
lika tengd jardhitanum, t.d. @ Hjalteyri og vid Laugaland a
pelamork i Eyjafiroi.

Ur strytunum streymir eda streymdi (tveer peirra er kulnad-
ar) vida heitt, ferskt og steinefnarikt vatn. Steinefnin falla Gt
pegar vatnid blandast kdldum sjonum i kring. i timans ras
byggjast stryturnar pvi upp og steekka (Viggd Por Marteins-

son o.fl. 2001). Pott stryturnar i Eyjafiroi likist i atliti strytum

Lifverur & strytunni

sem fundist hafa i djupsjo i atliti er efnasamsetning peirra i raun 6lik og einstok fyrir hveri i sjo (Geptner o.fl. 2002).
Peer eru gerdar Ur magnesiumsilikati sem myndast pegar kisilrikt ferskvatnié blandast magnesiumrikum sjénum. Djup-
sjavarstrytur eru gjarnan byggoar upp af kisilsulfioi og anhydrio-utfellingum (CaS04), enda jarohitavokvinn pa saltur

og efnarikur sjor.

Innra lag strytnanna er hvitt, kornott og mjukt. Ytra lag er brant, blandad leir og lifreenum dgnum. i mioju peirra eru
uppstreymisrasir og par er sjoblondun nanast engin. Vatnid hefur svipada efnasamsetningu og annad jardhitavatn i
Eyjafiroi (Hrefna Kristmannsdottir og Sigfus J. Johnsen 1982, Viggo Por Marteinsson o.fl. 2001) og er 72°C par sem
bad meelist heitast og med syrustigio (pH) 10. Talid er ad vatnid sé upprunnid fra halendinu, 100 km sunnar, og a0
pad sé 11.000 ara gamalt. Jardhitakerfid sem feedir stryturnar er pa liklega stadbundid hringrasarkerfi tengt sprungu-
hreyfingum a Eyjafjardarsveedinu. Efnasamsetning vatnsins er afar évenjuleg vegna bldndunar a fersku jardhitavatni
vio sjo. Heildarflaedio er desetlad um 100 L/sek og er mest i steerstu strytunni. Utfelling getur verid alls um 10 g/sek

eda 36 kg/klst sem samsvarar 300 tonnum & ari.



2.3 VISTFRADI

Vistkerfi hahitahvera i djlpsjo eru einstok. Pessi vistkerfi eru algjérlega 6hao ljostillifun (pad er solarljosi) en byggj-
ast a efnatillifun a efnasambondum sem berast fra hverunum. Lifriki hverasvaeedanna er oftast mjog audugt og fjol-
margar lifverur sem par finnast hafa reynst nyjar fyrir visindin. Vegna mjog sérstakra lifsskilyrda hafa orverufraedingar
sérstaklega beint sjonum ad hverastrytunum. Einu lifverurnar sem hafa verid rannsakadar ad radi vio islenska nedan-
sjavarhveri eru einmitt érverurnar. Komid hefur i ljos ad i islensku nedansjavarhverunum er ad finna hitakeerar teg-
undir sem einkenna djdpsjavarhveri og einnig tegundir sem ekki hafa fundist aour i heiminum (Burggraf o.fl. 1990,
Fricke o.fl. 1989, Kurr o.fl. 1991, Pley o.fl. 1991). Vid stryturnar i Eyjafirdi fundust einnig nyjar tegundir af hveradr-
verum, baedi vid reektun og med erfdarannsdknum. Peer eru hins vegar langflestar af ferskvatnsuppruna, skyldar eda
paer smu og hveradrverur a landi. Tegundasamsetningin gaeti einnig bent til nedanjardarflutnings a érverum til hver-
anna (Viggé por Marteinsson o.fl. 2001).

Vid fyrstu syn virdast steerri lifverur vid islenska nedansjavarhveri, t.d. lindyr eda adrir hryggleysingjar, ekki vera sér-
staklega adlagadar hveralifi né vera einstakar fyrir islandsmio, pad er peer finnast einnig & 6drum stédum vid landid
(Fricke o.fl. 1989). Rannsdknir @ lifverum i fijorum syna po fram & ad vio hitavatnsuppstreymi finnast stundum lifver-
ur sem ad 6llu jofnu finnast ekki & svo nordleegum slodum (Agnar Ingdlfsson 1996). beer geta pvi ekki lifad vio eoli-
legar adsteedur i nagrenni hveranna par sem ahrifa peirra geetir ekki. Likur eru & ad pessir litlu stofnar sem vid hverina
lifa hafi verio erfoafreedilega adskildir meginstofnunum i hlyrri sjo i arpusundir (Morrit og Ingdlfsson 2000) og eru
peir pvi préunarfreedilega mjog ahugavert rannséknarefni.

Kafarar hafa tekid eftir pvi ad vid stryturnar i Eyjafirdi er mikio lif ad finna, po ovist sé ad pad sé mjog frabrugoio lifi
annars stadar i firdinum. Tilt6lulega stor hluti strytnanna er pakinn hveldyrum en par er einnig ad finna krossfiska,
mottuldyr, seefifla, igulker og fleiri botndyr. Sprettfiskar og steinbitar sjast parna einnig liggja i skorum & strytunum
og porskar hringsola i kringum. Rannsdknir & steerri lifverum strytanna vantar po tilfinnanlega.
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3. SERSTAPA

3.1 GILDI FYRIR FERDAMENNSKU

Stadurinn er einstakur og Gruggt ma telja ad
kafarar muni i auknum meeli fara nidur ad stryt-
unum. Heimsoknum hefur fjélgad med hverju ar-
inu sem lidur fra pvi ad stadurinn uppgodtvadist.
Pvi er haldid fram medal sportkafara
(www.kofun.is) a0 petta sé heimsins steersti ned-
ansjavarhver sem sportkafarar geti heimsott og
eitt af fimm merkilegustu kofunarsvedum
heimsins. | 1josi pess er liklegt ad i framtidinni
verdi bodid upp a ferdir nidur ad strytunum fyr-
ir erlenda dhugamenn um sportkdfun. Heimilt er
a0 ferdast ad strytunni en tilkynna skal um slik-
ar ferdir og brynt er ad ganga vel um svedid.
Raodstafanir hafa verid gerdar til ad audveldara
sé¢ ad komast ad steerstu strytunni. Einnig er
mikilveegt ad gott samstarf sé vid sportkafarafé-
[6g i landinu um umgengni vid stryturnar. Syni tekio Gr borkjarna

3.2 GILDI FYRIR ViSINDI

Nokkrar rannsoknir hafa verid gerdar og a.m.k. tveer visindagreinar birtar um fyrirbaerio (Viggé bor Marteinsson o.fl.
2001, Geptner o.fl. 2002). Liklegt ma telja ad stryturnar muni verda mikid rannsakadar & naestu arum enda adgengi
til rannsokna betra en tidkast um fyrirbeeri af sama tagi. Greinst hafa nyjar Grverur i uppsprettuvatninu. Lifriki
hverastrytna er sérstakt og ahugavert rannsoknarefni. Stryturnar eru einnig mjog ahugaverdar jarofreedilega séd, t.d.
hefur komid i 1j6s ad paer tengjast vatnasvidi halendisins a einhvern hatt. Jardfraedilegar rannsoknir eru enn af skorn-
um skammti og mikilveegt er ad visindamenn upplysi um rannsoknir sinar og nidurstédur. Allar rannsoknir vantar
einnig a steerri lifverum strytnanna.

3.3 NATTURUVERNDARGILDI

Fyrirbaerid er einstakt a lands- og heimsvisu ad pvi er vid best vitum. Pad gefur pvi pess vegna mikid og otvireett natt-
uruverndargildi.

3.4 FREDSLA 0G RANNSOKNIR

Ekkert adgengilegt freedsluefni er til um stryturnar og er mikilveegt ad ur pvi verdi beett. Litil kynning hefur farid fram
og eru pad einkum visindamenn og sportkafarar sem vita af tilvist peirra. Myndbrot voru synd i sjénvarpi pegar peer
voru fridlystar og greinar hafa birst i blodum. Nokkud er til af myndefni og Ijosmyndum sem nota ma vid kynningu.



4. VERNDUN

4.1 EIGNARHALD

Sveedid er utan netlaga og pvi i eigu rikisins. Samkveemt sveedis-
skipulagi eru stryturnar innan marka Grytubakkahrepps midad vid
ad hreppurinn nai ad midlinu fjardar.

4.2 FRIDLYSING

Umbhverfsradherra fridlysti hverastrytur a botni Eyjafjardar og neesta
nagrenni peirra sem natturuveetti i samraemi vid 2. tl., 53. gr. laga nr.
441999 um nattaruvernd ario 2001. Markmio friolysingarinnar er
ad vernda einstakt natturufyrirbrigdi sem felst i myndun
hverastrytnanna, efnasamsetningu, utlit og l6gun asamt drveruvist-
kerfi sem par prifst vid dvenjulegar adsteedur. Sérstada strytnanna
felst einnig i haed peirra sem er dvenjulega mikil. i auglysingu um frio-
lysingu kemur eftirfarandi fram vardandi mork og reglur.

Mork natturuveettisins eru synd & uppdreetti og eru pau hringur med
200 m radius ut fra stadsetningu pess a botni Eyjafjardar.

1.

Togveidar, netalagnir og linuveidar eru bannadar vid
natturuveettid og a jadarsveedi pess, skv. markalysingu
hér ad framan.

Rannsdknir og synataka i tengslum vid peer er heimil ad
fengnu leyfi Nattiruverndar rikisins (UST) eda pess sem
fer med umsjon svedisins.

Heimilt er ad kafa nidur ad hverastrytunum og skoda
peer, en oheimilt er ad hrofla vid peim eda valda a peim
spjollum. Kéfun vid stryturnar ber ad tilkynna hafnaryfirvéldum a Akureyri samdeegurs.

Oheimilt er a0 kasta akkeri innan marka nattiruveettisins. Kofurum er hins vegar bent 4 ad kafa niour hja
ljosbauju sem komid er fyrir vid stryturnar. Fra baujunni liggur band/tengiband sem fest er i naesta nagrenni
kulnudu strytunnar.

Oheimilt er a0 setja hvers konar festingar eda merki vio hverastryturnar.

Til undanpagu fra reglum pessum parf leyfi umsjonaradila ad h6fou samradi vid Natturuvernd rikisins.

Til raduneytis um stjorn natturuveettisins skal skipud samradsnefnd og tilnefna Hafrannséknastofnun, Sigl-

ingastofnun, Hafnarsamlag Nordurlands, fulltrii ahugakafara & Nordurlandi og Natturuvernd rikisins (UST)
einn fulltrua hver.

Nattaruvernd rikisins (UST) getur falid 16gadila umsjon med nattdruveettinu og um hana skal gerdur sérstakur samn-
ingur sem umhverfisradherra stadfestir. Um viourlog vegna brota a reglum pessum fer eftir akveedum laga nr. 44/1999
um natturuvernd.



4.3 SAMRADSNEFND

Samradsnefnd i samraemi vid 7 tl. auglysingar um fridlysingu var til-
nefnd af fulltrtum og hélt hun sinn fyrsta fund i oktober 2001. | nefnd-
inni starfa eftirtaldir:

Guony Sverrisdottir, tilnefnd af Hafnarsamlagi Nordurlands
Hreidar Valtysson, tilnefndur af Hafrannséknastofnun

Gisli Viggosson, tilnefndur af Siglingastofnun

Erlendur Bogason, tilnefndur af sportkafarafélagi Nordur-
lands

e Haukur Por Haraldsson, tilnefndur af Natturuvernd rikisins
(Umbhverfisstofnun)

4.4 MERKING

i juini 2003 var komid fyrir merkingu vid haestu strytuna. Vio reetur henn-
ar var settur tveggja tonna jarnklumpur. Strengur (40 mm) liggur Gr
honum i flotbauju sem marar a sjo metra dypi. Ur flotbaujunni er taum-
ur i flotdufl (gul, 80 | dempari meo festingu) a yfirboroi. Duflio er pannig
ad haegt er um vik ad festa par Iéttan bat. Strengur liggur fra flotbauju
i festingu sem steypt er i kisilberg strytunnar.

Leidangursmenn f.v. Arni Képsson,
Erlendur Bogason og Omar Haflidason

Erlendur Bogason annadist undirbuning og styrdi framkvemd. Einnig
toku patt i verkefninu kafararnir Arni Kopsson, Omar Haflidason og
Haukur Pér Haraldsson og ahafnir a Nielsi Jonssyni fra Hauganesi og
hafrannsoknaskipinu Bjarna Seemundssyni.

| fyrri fero var komio fyrir festingu i kisilberg strytunnar. Borad var i
hana og 10 mm teinn med afast auga steyptur i gatid. i seinni ferd var
hafrannsoknaskipio Bjarni Seemundsson med i for. Eftir vandasama
stadsetnigu var akkeri sleppt dsamt tauginni og flotbaujunni. Slepping-
in heppnadist eins og best var a kosid. Yfirbordsbelgnum og strengnum
i strytuna var sidan komid fyrir.

Margir einstaklingar og stofnanir komu ad pessu verki og 16gou fram Belgurinn
efni, vinnu eda fjarmagn. Eftirtdldum adilum er pokkud samvinna vid
verkio:

e Hafrannsdknastofnun, sem lagdi til skipid, skipsstjori var Ingi Larusson

Andfn og eigendum a Nielsi Jonssyni, peim Arna Halldérssyni, Halldori Halldorssyni og Stafan Gardar
Nielsson sem adstodudu i badum ferdum

Siglingastofnun, sem lagai til flotbauju

Seeplasti @ Dalvik, sem lagoi til flotbauju (dempara)

Umhverfisstofnun, sem tok patt i kostnadi

Kofurunum Arna Kopssyni og Omari Haflidasyni

Hafnarsamlagi Nordurlands, sem tok patt i kostnadi

Netagerd Fridriks Vilhjalmssonar, sem lagdi til festingar

Sambherja, sem lagdi til botnfestuna



5. NlDURSTOPUR SAMRADSNEFNDAR - TILLOGUR

5.1 ADSTEDJANDI HATTUR

Stryturnar eru afar vidkveemar myndanir sem molna vid minnstu snertingu.
Peim stafar pvi heetta af ogeetilegri umferd, t.d. sportkafara og visindamanna
vid synatokur. Draesur og spottar sem hafa vafist um stryturnar i timans ras
sarga lika i bergid og skemma peer heegt og bitandi. Sa adili er hvad best hefur
fylgst med strytunum bendir a ad skemmdir hafi ordid sidan peer fundust fyrir
um fjérum arum og pad er mat samradsnefndarinnar ad timaspursmal sé
hvenaer meiri skemmdir verda. Toppar @ haestu strytunni voru pa tveir en er nu
einungis einn. Kafarar hafa hingad til purft ad koma fyrir festingu i strytunni til
a0 festa bata sina og liklegt er ad paer adgerdir hafi valdid tjoni.

Togveidar eru ekki stundadar & pessum slédum. Skip rista ekki pad djupt ad
heett sé vid skemmdum af peirra voldum og liklegt ma telja ad heesta strytan sé
komin ad haedarmorkum. Med hugsanlegu alveri a Dysnesi geeti skapast haetta
vegna umferdar. Buast ma vid aukinni umferd kafara i framtidinni og pvi mik-
ilveegt ad komid verdi reglu @ umferd peirra og umgengni um natturuveettio.
Nefndin hefur gert radstafanir sem mida ad pvi ad einhver annist daglega um-
syslu vardandi tilkynningar og leyfi fyrir kafara.

5.2 KORTLAGNING OG SIGLINGALEIPIR

Nattaruminjar i hafi eru ekki merktar sérstaklega a sjokortum. Siglingaleidir
liggja um fjordinn i druggri fjarleegd fra strytunum en engu ad sidur er mikil-
veegt ad greina sjéfarendum fra tilvist peirra. Siglingastofnun kemur slikum
upplysingum & framfaeri. Ennfremur leggur nefndin til ad pratt fyrir ad parna sé
ekki um ad reeda veidisldd sé asteeda til ad sjavarutvegsraduneytid gefi ut veidi-
bann i nagrenni strytnanna.

5.3 FRAMKVAMDAAZTLUN

Ario 1999

Ario 2003

Merking og beett adkoma - var lokid i juni 2004. Kostnadur vid verkio er metinn & 2.000.000 kronur.

Beeklingur - aeetlad 2004 - kostnadur 60.000 kr.
Skilti vid helstu adkomur - aatlad 2004 - kostnadur 700.000 kr.

Arleg eftirlits- og hreinsunarfero - kostnadur pr. ferd 150.000 kr.

PAKKIR

Arni Halldorsson og Halldor Halldérsson & Nielsi Jonssyni
Skipherra og ahdfn & Bjarna Seemundssyni

Hrefna Kristmannsdottir

Axel Bjérnsson

Bjarni Gautason

Sneeri vid strytubergid
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critical to these species on colder coasts. Distributional limits in the intertidal, both of obligate intertidal species and of those also found
in the subtidal, tended to concentrate in regions of the coasts with relatively abrupt temperature changes, while there were also instances
of limits along stretches of coasts with uniform temperatures.

Axel Bjornsson og Kristjan Seemundsson. 1975. Jardhiti i nagrenni Akureyrar. Orkustofnun OSJHD 7557: 53 bls

Botz, R., G. Winckler, R. Bayer, R. M. Schmitt, M. Schmidt, M. D. Garbe-Schoenberg, P. Stoffers og Jakob K. Kristjansson. 1999 Origin of
trace gases in submarine hydrothermal vents of the Kolbeinsey Ridge, north Iceland. Earth and Planetary Science Letters. 171 (1): 83-93
Two hydrothermal fields of the Kolbeinsey Ridge area, north of Iceland, show vent gas characteristics which can be related to the subs-
urface conditions. Helium isotopes (R/R sub(air) = 9.8, 10.9) indicate a mantle-derived origin and can be considered as a mixture of MORB
helium and a deep-mantle plume helium component. The carbon isotope composition of CO sub(2) ranges between -2.4 and -7.8ppt. The
less negative delta super(13)C-CO sub(2) values were found at Grimsey. The data from Grimsey are very similar to those previously publ-
ished and regarded as being characteristic for the Icelandic magmatic source. However, small amounts of biogenic CO sub(2) and/or subs-
urface calcite precipitation are responsible for the lighter isotope values of CO sub(2) from Kolbeinsey. CH sub(4)/ super(3)He ratios which
are higher than in MORB indicate an additional (sedimentary) methane source for Kolbeinsey and Grimsey hydrothermal gases. The pres-
ence of higher hydrocarbons up to butane, together with the carbon isotope values of methane ( delta super(13)C = -26.1 to -39.8ppt)
suggest a probably high-mature organic source within thick sediments of the Tjoernes Fracture Zone and smaller depressions on the west
side of the Kolbeinsey Ridge crest. Geochemical characteristics of hydrocarbons present in KR hydrothermal fluids are, however, typical
for a mixed (theermogenic and high-temperatur hydrothermal, e.g. EPR-type) origin. Moreover, it is likely that secondary processes such
as bacterial oxidation and thermal cracking determined the geochemical characteristics of the gases

Burggraf, S., H. Fricke, A. Neuner, Jakob Kristjansson, P. Rouvier, L. Mandelco, C.R. Woese og K.O. Stetter. 1990. Met-
hanococcus igneus sp. nov., a novel hyperthermophilic methanogen from a shallow submarine hydrothermal system.
Systematic and Applied Microbiology 13 (3): 263-269
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A novel hyperthermophilic strictly chemolithoautotrophic member of the genus Methanococcus was isolated from a shallow (depth: 106

m) submarine vent system at the Kolbeinsey ridge, Iceland. The isolate grew between 45 and 91 degree C with an optimum around 88
degree C (doubling time: 25 min). It differs from Methanococcus jannaschii in its 165 rRNA sequence, its non-hybridizing DNA, and its
selenium-independent growth. Therefore, the isolate represents a new species which we name Methanococcus igneus . Type strain is is-
olate ,Kol 5" (DSM 5666).

Corliss,J.B., J. Dymond, L.I. Gordon, J.M. Edmond, R.P. von Herzen, R.D. Ballard, K. Green, D. Williams, A. Bainbridge, K.
Crane og T.H. van Andel. 1979. Submarine thermal springs on the Galapagos Rift. Science 203. 1073-1083

The submarine hydrothermal activity on and near the Galapagos Rift has been explored with the aid of the deep submersible Alvin . Ana-
lyses of water samples from hydrothermal vents reveal that hydrothermal activity provides significant or dominant sources and sinks for
several components of seawater; studies of conductive and convective heat transfer suggest that two-thirds of the heat lost from new
oceanic lithosphere at the Galapagos Rift in the first million years may be vented from thermal springs, predominantly along the axial
ridge within the rift valley. The vent areas are populated by animal communities. They appear to utilize chemosynthesis by sulfur-oxi-
dizing bacteria to derive their entire energy supply from reactions between the seawater and the rocks at high temperatures, rather than
photosynthesis.

Ernst, GGJ, R.R. Cave, C.R. German, M.R. Palmer og R.S.J. Sparks. 2000. Vertical and lateral splitting of a hydrothermal
plume at Steinaholl, Reykjanes Ridge, Iceland. Earth and Planetary Science Letters. 179 (3-4): 529-537

The generation of multiple, neutrally-buoyant intrusions by a single, bubble-rich plume and plume bifurcation, are predicted from theory
and experiments but have yet to be documented for hydrothermal plumes. In contrast, bifurcation of volcanic plumes (which are dyna-
mically analogous to hydrothermal plumes) is very common and thus bifurcation of hydrothermal plumes should be expected. Recent 38
kHz echo-sounder and water-column chemical tracer studies near the Steinaholl vent site (Reykjanes Ridge, Iceland), identified a bubble-
rich hydrothermal plume intruding at three levels (two main ones and a subsidiary one) before reaching the sea surface and spreading
there. The two main intrusions (ca. 100 and 200 m above the vent) show lateral development of two lobes away from the vent and are
consistent with the 350 m rise of a bubble plume yielding seafloor and surface gas fluxes of similar to 2.5 x 10 super(-3) and 0.75 x 10
super(-1) m super(3)/s, respectively. The bubble-rich core of the hydrothermal plume also penetrates the 150 m deep thermocline and
generates an intrusion visible at the sea surface. Although bifurcation of the bent-over plume could have been initiated by crossflow
alone, several other processes may also have enhanced plume bifurcation; including interaction with the thermocline and entrainment of
the plume lobes by horseshoe eddies in the lee of a 150 m high hill on the seafloor.

Fricke, H; Giere, O; Stetter, K; Alfredsson, G.A.; Kristjansson, J.K.; Stoffers, P; Svavarsson, J. 1989. Hydrothermal vent
communities at the shallow subpolar Mid-Atlantic Ridge. Marine biology 102 (3): 425-429

A new type of animal community has been found near hot vents in the subpolar Atlantic at 100 to 106 m depth off Kolbeinsey on the
Jan-Mayen Ridge. Incubation of high temperature fluids yielded cultures of undescribed hyperthermophilic eu- and archaebacteria,
growing in a temperature range between 70 degree and 110 degree C depending on the isolates. Bacteria are closely related to species
occurring within deep sea hydrothermal areas. In contrast to deep-sea vent sites of the mid-Atlantic and other oceans, the Kolbeinsey
macro- and meiofauna consists of species reported from non-vent areas in the boreal Atlantic and adjacent polar seas. The most abund-

ant forms are a solitary hydroid polyp and two sponges. Kolbeinsey is an isolated and young area of hydrothermal activity at relatively




low depth and in highly productive waters; these findings could indicate a model for an early evolutionary step towards the formation of

a genuine specialized vent community.

Geptner, A., Hrefna Kristmannsdottir, Jakob Kristjansson og Viggo Pér Marteinsson 2002. Biogenic Saponite from an
Active Submarine Hot Spring, Iceland. Clay and clay minerals 50 (2): 174-185

A study of the mineralogy, chemical composition and structure of poorly-crystalline saponite precipitated from a submarine hot spring in
Eyjafjordur, northern Iceland is reported. Special emphasis was placed on the microstructures of the minerals and a possible connection
with biological activity during their precipitation. The microstructures of the minerals were found to be very similar to specific clay miner-
als precipitated from geothermal vents in oceanic rift zones. The composition of the minerals was, however, found to be similar to mag-
nesium silicate scales formed in geothermal installations in Iceland where geothermal waters were mixed with cold fresh waters. High
contents of organic substances were found in the clay mineral samples as compared to geothermal precipitates from other localities.
Microstructural features of the layer silicates in one of the samples suggest that a gelatinous substance was a precursor of the saponite
clay. The organic matter content appears to be greater when the precipitates are more crystalline.

German, C.R., J. Briem, C. Chin, M. Danielsen, S. Holland, R. James, A. Jonsdottir, E. Ludford, C. Moser, J. Olafsson, M.
R. Palmer og M. D. Rudnicki. 1994. Hydrothermal activity on the Reykjanes Ridge: the Steinahdll vent-field at 63°06'N.
Earth Planet. Sci. Lett. 121: 647-654

We have completed a systematic survey for hydrothermal activity along the Reykjanes Ridge from 57°45'N to 63°09'N. Shipboard det-
erminations of total dissolvable Mn (TDMn) and dissolved Si, CH4 and H2 have revealed evidence for only one site of hydrothermal acti-
vity along this section of ridge crest, the Steinaholl vent-field at 63°06'N [1]. Our measurements confirm this site to be a stable
hydrothermal convection cell of at least two years' duration. The site is situated in just 2507350 m of seawater and, unlike deeper-sited
vent-fields (e.g. TAG, 3650 m, 26°N MAR), is notable for the formation of bubble-rich plumes which have been imaged using a high-
frequency (38 kHz) echo-sounder. High dissolved gas concentrations of up to 18 nmol/l CH4 and 30 nmol/l H2 coincide with these bubble-
rich plumes. The Steinahdll plume is also characterised by high total dissolvable Mn (TDMn) anomalies (up to 60 nmol/l) and dissolved Si
anomalies (~ 2 mol/l) yielding molar TDMn/CH4 and TDMn/Si ratios of ~ 3.5 and 0.03, respectively, directly comparable to the TAG
hydrothermal plume. The absence of any indication of hydrothermal activity along the remainder of the Reykjanes Ridge is intriguing.
Between 11°N and 40°N on the Mid-Atlantic Ridge, previous studies have revealed evidence for hydrothermally active sites approxima-
tely every 150 km. For the 300 km of ridge crest studied in detail here (750 km total) only one site has been found. Thus, despite its prox-
imity to the Iceland hot-spot, the incidence of hydrothermal activity along this section of ridge crest appears to be only 20750% of that
measured elsewhere along the slow-spreading Mid-Atlantic Ridge.

Hannington, M., P. Herzig, P. Stoffers, J. Scholten, R. Botz, D. Garbe-Schonberg, I.R. Jonasson, og W. Roest. 2001. First
observations of high-temperature submarine hydrothermal vents and massive anhydrite deposits off the north coast
of Iceland. Marine Geology, 177 (3-4): 199-220

High-temperature (250 degree C) hydrothermal vents and massive anhydrite deposits have been found in a shallow water, sediment-filled
graben near 66 degree 36'N in the Tjornes FractureZone north of Iceland. The site is located about 30 km offshore,near the small island
of Grimsey. The main vent field occurs at a depth of 400 m and consists of about 20 large-diameter (up to 10 m) mounds and 1-3 m
chimneys and spires of anhydrite and talc. A north-south alignment of the mounds over a 1-km strike length of the valley floor suggests
that their distribution is controlled bya buried fault. Widespread shimmering water and extensive white patches of anhydrite in the sedi-
ment between the mounds indicates that the entire 1-km super(2) area occupied by the vents is thermally active. A 2-man research sub-
mersible JAGO was used to map the area and to sample vent waters, gases, and chimneys. Actively boiling hydrothermal vents occur on
most of the mounds, and extensive two-phase venting indicates that the field is underlain by a large boiling zone (200 x 300 m). The
presence of boiling fluids in shallow aquifers beneath the deposits was confirmed by sediment coring. The highest-temperature pore fluids
were encountered in talc- and anhydrite-rich sedimentary layers that occur up to 7 m below the mounds. Baked muds underlie the talc
and anhydrite layers, and pyrite is common in stockwork-like fractures and veins in the hydrothermally altered sediments. However, massi-
ve sulfides (pyrite-marcasite crusts) were found in only one relict mound. Subseafloor boiling has likely affected the metal-carrying
capacity of the hydrothermal fluids, and deposition of sulfides may be occurring at greater depth. Although the mounds and chimneys at
Grimsey resemble other deposits at sedimented ridges (e.g. Middle Valley, Escanaba Trough, Guaymas Basin), the shallow water setting
and extensive boiling of the hydrothermal fluids represent a distinctive new type of seafloor hydrothermal system.
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Hrefna Kristmannsdottir og Sigfus J. Johnsen. 1982. Chemistry and stable isotope composition of geothermal waters
in the Eyjafjorour region, northern Iceland. Jokull 32: 83-90

Jon Benjaminsson. 1988. Jarohiti i sjo og fleedarmali vid Island. Natturufreedingurinn 58: 153-169
Kristjan Seemundsson og Sigurdur Sigurdarsson. 1987. Kolbeinsey. Agir 80 (1): 2-12

Kelley, D.S., J.A. Karson, D.K. Blackman, G.L. Frueh-Green, D.A. Butterfield, M.D. Lilley, E.J. Olson, M.0. Schrenk, K.K. Roe,

G.T. Lebon og P. Rivizzigno. 2001. An off-axis hydrothermal vent field near the Mid-Atlantic Ridge at 30 degree N.

Nature 412: 145-149
Evidence is growing that hydrothermal venting occurs not only along mid-ocean ridges but also on old regions of the oceanic crust away
from spreading centres. Here we report the discovery of an extensive hydrothermal field at 30 degree N near the eastern intersection of
the Mid-Atlantic Ridge and the Atlantis fracture zone. The vent field - named ,Lost City" - is distinctly different from all other known
sea-floor hydrothermal fields in that it is located on 1.5-Myr-old crust, nearly 15 km from the spreading axis, and may be driven by the
heat of exothermic serpentinization reactions between sea water and mantle rocks. It is located on a dome-like massif and is dominated
by steep-sided carbonate chimneys, rather than the sulphide structures typical of ,black smoker" hydrothermal fields. We found that vent
fluids are relatively cool (40-75 degree C) and alkaline (pH 9.0-9.8), supporting dense microbial communities that include anaerobic
thermophiles. Because the geological characteristics of the Atlantis massif are similar to numerous areas of old crust along the Mid-Atl-
antic, Indian and Arctic ridges, these results indicate that a much larger portion of the oceanic crust may support hydrothermal activity
and microbial life than previously thought.

Kurr, M, R. Huber, H. Koenig, H.W. Jannasch, H. Fricke, A. Trincone, Jakob K. Kristjansson og K.O. Stetter. 1991. Met-

hanopyrus kandleri , gen. and sp. nov. represents a novel group of hyperthermophilic methanogens, growing at 110

degree C. Archives of Microbiology 156 (4): 239-247
A novel group of hyperthermophilic rodshaped motile methanogens was isolated from a hydrothermally heated deep sea sediment (Gu-
aymas Basin, Gulf of California) and from a shallow marine hydrothermal system (Kolbeinsey Ridge, Iceland). They grew between 84 and
100 degree C (opt: 98 degree C) and from 0.2% to 4% NaCl (opt. 2%) and pH 5.5 to 7 (opt: 6.5). The isolates were obligate chemolit-
hoautotrophes using H sub(2)/CO sub(2) as energy and carbon sources. In the presence of sulfur, H sub(2)S was formed and cells tended
to lyse. The cell wall consisted of a new type of pseudomurein containing ornithin in addition to lysine and no N-acetylglucosamine. The
pseudomurein layer was covered by a detergent-sensitive protein surface layer. The core lipid consisted exclusively of phytanyl diether.
The GC content of the DNA was 60 mol%. By 16S rRNA comparisons the new organisms were not related to any of the three methanogen-
ic lineages. Based on the physiological and molecular properties of the new isolates, we describe here a new genus, is named, Methanopyr-
us) (the ,methane fire"). The type species is Methanopyrus kandleri (type strain: AV19; DSM 6324).

Morrit, D. og Agnar Ingolfsson. 2000. Upper thermal tolerances of the beachflea Orchestia gammarellus (Pallas) (-
Crustacea: Amphipoda: Talitridae) associated with hot springs in Iceland. Journal of Experimental Marine Biology and
Ecology. 255: 215-227




The upper thermal tolerance (CTmax ) of beachfleas Orchestia gammarellus (Pallas) collected max from a number of different locations in

Iceland was determined. Differences were recorded between field populations associated with thermal springs and those from non-
thermal sites. A number of reciprocal acclimation experiments (where animals from thermal and non-thermal sites were acclimated to
the measured ambient temperatures of thermal (17 and 22°C) and non-thermal (11°C) sites) were performed. Differences between at le-
ast one thermal population and a non-thermal population were maintained following this reciprocal acclimation, supporting the
hypothesis that population differences were due to non-reversible genetic differences and not local acclimatisation. Animals from one
thermal site (Reykjanes) had a mean CTmax = 37.1 + 0.5°C max when acclimated at 118°C and 38.6 + 0.3°C when acclimated at 22°C,
whereas animals from a non-thermal site (Hvassahraun) had Ctma x values of 35.9 + 0.5 and 37.9 + 0.3°C, respectively. In max other
cases, differences are best explained by local acclimatisation. Results are discussed in relation to ambient local conditions and the degree
of isolation of the different populations.

Olafsson, J., K. Thors, J.R. Cann. 1991. A sudden cruise off Iceland. RIDGE Events 2: 35-38

Pley, U, J. Schipka, A. Gambacorta, H.W. Jannasch, H. Fricke, R. Rachel og K.O. Stetter. 1991. Pyrodictium abyssi sp.

nov. represents a novel heterotrophic marine archaeal hyperthermophile growing at 110 degree C. Systematic and

Applied Microbiology 14 (3): 245-253
Novel hyperthermophilic heterotrophic members of the Archaea domain were isolated from marine hot abyssal as well as from shallow
vents off Mexico and Iceland, respectively. The isolates grew between 80 and 110 degree C with an optimum around 97 degree C. They
fermented carbohydrates, proteins, cell homogenates, acetate and formate. Isovalerate, isobutyrate, butanol and CO sub(2) were detect-
ed as end products. Growth was stimulated by H sub(2). In the presence of S degree , H sub(2)S was formed. Cells were disk-shaped and
appeared entrapped within networks of fibres. Based on DNA/DNA homology and 16 S rRNA partial sequences, the new isolates repres-
ent a new species of Pyrodictium), which we name P. abyssi . Type strain is isolate AV2 (DSM 6158).

Viggo Por Marteinsson, Jakob K. Kristjansson, Hrefna Kristmannsdottir, M. Dahlkvist, Kristjan Seemundsson, M. Hann-
ington, Solveig K. Pétursdottir, A.Geptner og P. Stoffers, P. 2001 Discovery and description of giant submarine smect-
ite cones on the seafloor in Eyjafjordur, northern Iceland, and a novel thermal microbial habitat. Applied and
Environmental Microbiology 67 (2): 827-833
With the submersible JAGO and by scuba diving we discovered three remarkable geothermal cones, rising 33, 25, and 45 m from the sea-
floor at a depth of 65 m in Eyjafjordur, northern Iceland. The greatest geothermal activity was on the highest cone, whichdischarged up
to 50 liters of freshwater per s at 72 degree C and pH 10.0. The cones were built up from precipitated smectite, formed by mixing of the
hot SiO sub(2)-rich geothermal fluid with the cold Mg-rich seawater. By connecting a rubber hose to one outflow, about 240 liters of
pure geothermal fluids was concentrated through a 0.2- mu m-pore-size filter. Among 50 thermophilic isolates, we found members of
Bacillus and Thermonema and a new unidentified low-G+C gram-positive member of the Bacteria as well as one member of the Archaea,
Desulfurococcus mobilis. Analysis of small-subunit rRNA genes PCR amplified and cloned directly from environmental DNA showed that
41 out of 45 Bacteria sequences belonged to members of the Aquificales, whereas all of the 10 Archaea sequences belonged to the Kor-
archaeota. The physiological characteristics of isolates from different parts of the cones indicate a completely freshwater habitat, supp-

orting the possibility of subterranean transmittance of terrestrial organisms
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