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SUMMARY

This summary report was compiled at the request of the Icelandic Ministry for the Environment for a
committee on establishing a national park north of the glacier Vatng okull. The committee originally
requested that the Icelandic Institute of Natural History collect a summary of the main aspects of
natural conditions of the region from Vonarskard to Lonsoradi. After the first draft was ready, in
mid-January 2003, the institute was asked to add to the summary on the one hand the watershed of
the river Jokulsa a Fjollum from its origin to the river mouth and on the other hand the land
belonging to Myvatnssveit and the river Laxa.

The first part [of the report] deals with the plateau north of Vatngokull glacier, an area totalling
around 9800 km?. Apart from the highlands adjacent to the northeastern and eastern edges of
Vatnagjokull, the whole region lies within the youngest and most volcanic part of the country, the
eastern volcanic zone. The eastern part of the interior plateau is where volcanic activity is most
visible; here there are vast lavafields, dry and sparsely vegetated deserts. Towards the west and south
precipitation increases, the bedrock becomes less permeable, and the flora and fauna become more
prominent among natural characteristics. The area is uninhabited and land use is mainly in the form
of tourism. About two-thirds of the area is either declared areserve or is in the Nature Conservation

Registry.

Knowledge of natural conditions in the highlands north of Vatnajokull differs with regard to
individual areas and components of the conditions. Knowledge must be accounted good in the
expanses that have been investigated most in connection with potential hydropower production in
East Iceland, while the knowledge of other areas is generally very fragmented. The vegetation and the
species composition of floraisin most places well or acceptably well known, whereas the knowledge
of geology and bird life has more gaps. Biotic habitat types have been defined and mapped in around
aquarter of the area. Having been little studied, terrestrial invertebrates are little known.

This report contains an assessment of the conservation value of sites of special natural interest
(respecting landscape, vegetation cover, habitat types, rare species and important species) based on
current sources. The assessment utilises methods that the Icelandic Institute of Natural History has
developed in recent years in connection with the Master Plan for Utilisation of Renewable Energy
Resourcesin Iceland and in connection with the suggested National Nature Conservation Strategy.

To facilitate discussion on nature and the conservation value of sites of natura interest (i.e.,
biological and geological sites), the highlands north of Vatngjokull glacier are divided into smaller
units corresponding to sub-areas in the Regional Plan for the Central Highlands of Iceland. The
following areas are dealt with:

Tungnafellgokull-V onarskard

Headwaters of the river Skjalfandafljét

Trolladyngja

Askja-Dyngjufjoll

Herdubreid

Odadahraun

Kverkfjoll-K repputunga

Bruardalir (excluding Arnardalur in this case)

M Odrudal soragfi—Arnardal ur

Snadellsoradi (Vesturdradi—Snadell-Kringil sarrani—Eyjabakkar)
Hraun (including Muli)

Loénsoradi (including the mountainous area in the southeastern corner of the country).



Even if giving large and possibly heterogeneous areas an overal grade for conservation value is
dubious, it can be stated briefly that nine of the above-mentioned areas included in the discussion
have a high conservation value, and three of them (the headwaters of Skjélfandafljot, Broardalir,
Hraun) an intermediate value or less. The Pink-footed Goose is the characteristic bird of the interior
north of Vatngjokull and the area as a whole has considerable international value for the reproduction
of the species.

A separate chapter deals with rare organisms and geological phenomena that are known in the
highlands north of Vatnajokull glacier. The registration of rare geological phenomena is still in the
early stages, and this report contains only a preliminary list of such phenomena. On the plateau north
of Vatngjokull glacier, ten rare species of vascular plants have been recorded, among them
Ophioglossum azoricum (Adder’s tongue), which is on the Red List; eleven very rare species of
moss, among them six on the Red List; and twenty rare species of lichen, of which six are on the Red
List and five have not been recorded in Iceland outside the region. Nine bird species on the Red List
breed or have bred in the region.

The second half of the report deals with Lake Myvatn and the northernmost part of the municipality
of Skitustadahreppur, together with the river Laxa and the lower part of the river Jokulsa a Fjollum—a
total area of 1850 km?. It is difficult to find a common denominator for these areas. On the one hand
this includes one of the greatest glacial rivers of Iceland, its canyons as they have been moulded by
catastrophic floods, and a vast estuary area. On the other hand, there is one of the most fertile lakesin
the northern hemisphere, situated in the centre of volcanically scorched open spaces.

A summary of natural characteristics and the conservation value of sites of natural interest is
presented for three defined areas:

e Myvatnssveit (Myvatn and vicinity) and Laxa
e Jokulsargljufur (both sides of theriver)
e Oxarfjordur.

All these areas have a high conservation value, whether on a national or global scale, and every one
displaysin its own way priceless natural phenomena-biotic and abiotic. They have thus already been
designated as reserves or are in the Nature Conservation Registry. The biota are of course lusher and
more diverse in the lowlands than in the highlands. Myvatn-Laxa and Oxarfjordur have international
conservation value as breeding grounds and/or moulting areas for birds. Lake Myvatn is of
fundamental value for at least six species of birds (affecting around or over half of the Icelandic
population) and Oxarfjérdur for three species (affecting 5-20% of the population).

In the three areas, seventeen vascular plant species have been found, of which six are on the Red Ligt;
two rare species of moss;, and fifteen extremely rare species of lichens, including six on the
endangered list. The bird life is abundant and diverse, particularly at Myvatn—Laxa and Oxarfjoréur.
A total of sixteen specieson the Red List breed or have bred in the three areas.

In connection with preparing the National Nature Conservation Strategy the Icelandic Institute of
Natural History has previously proposed that some of the areas that have been discussed here be
protected because of their unique biota or geological interest. This is the case for Kverkfjoll—
Krepputunga, Snadfellsoradi and Oxarfjordur.
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ISLENSKT AGRIP

Pessi yfirlitsskyrsla er tekin saman ad beioni umhverfisraduneytisins fyrir nefnd um stofnun
bj6dgards nordan Vatnajokuls. Nefndin dskadi upphaflega eftir pvi ad Néattirufrasdistofnun islands
taeki saman yfirlit yfir helstu pedti i néttarufari svaadisins fra Vonarskardi til Lonsorafa. Eftir ad
fyrstu drog l&gu fyrir, um midjan jantar 2003, var stofnunin bedin ad baga vid yfirlitid annars vegar
vatnasvidi Jokulsér & Fjollum fra upptokum til 6sa og hins vegar Myvatnssveit og Laxa

Fyrsti hiuti fjallar um hasléttuna nordan Vatnajokuls, alls um 9.800 km?. Ad hélendinu vid
nordaustur- og austurjadar Vatngjokuls undanskildu fellur allt svasdid innan yngsta og eldvirkasta
hluta landsins, p.e. eystra gosbeltisins. A eystri hluta haslétunnar er eldvirknin synilegust; par eru
vidattumikil eldbrunnin, purr og litt gréin éradi. Eftir pvi sem vestar og sunnar dregur eykst irkoma,
berggrunnur péttist og grédur og dyralif verda dberandi i néttarufari. Engin byggd er & pessu svasdi og
landnytjar helst i formi ferdamennsku. Um tveir pridju hlutar svasdisins eru ymist fridlystir eda a
nattaruminjaskra.

Pekking a nattarufari & hdlendinu nordan Vatngjokuls er misjéfn basdi hvad vardar einstok landsvaadi
og nattarufarspati. Hin verdur ad teljast gbo a peim svasdum sem mest hafa verid til skodunar vegna
hugsanlegra virkjana & Austurlandi en er afar brotakennd vidast annars stadar. Grodurfar og
tegundasamsetning florunnar er vidast vel eda seamilega pekkt en pekking a jardfraedi og fuglalifi er
gloppéttari. Vistgerdir hafa verid skilgreindar og kortlagdar a um fjoroungi svasdisins. Smédyralif er
[itid rannsakad og pvi litid pekkt.

[ skyrslunni er lagt mat & verndargildi helstu néttdruminja (landslags, grodurpekju, vistgerda,
gadgadra tegunda og mikilvaaggra tegunda) eftir pvi sem efni standa til. Vid matid er notud adferda
fredi sem Nétarufrasdistofnun Islands hefur verid ad proéa & undanférnum arum i tengslum vid
Rammadadiun um nytingu vatnsafls og jardvarma og i tengdum vid nattlruverndardaglun fyrir
landid.

Til ad audvelda umfjollun um néttrufar og verndargildi nattdruminja (p.e. lifrikisminja og jardminja)
er halendinu nordan Vatnajokuls skipt i smaari einingar sem samsvara deilisvasdum i Svaedisskipu-
lagi midhdlendis Idlands. Fjallad er um eftirfarandi svaadi:

Tungnafellgokull-V onarskard

Drog Skjafandafljots

Trolladyngja

Askja-Dyngjufjall

Herdubreid

Odadahraun

Kverkfjoll-Krepputunga

Brlardalir (hér er Arnardalur undanskilinn)

M Odrudal soradfi—Arnardal ur

Snadellsoradi (Vesturoradi—Snad ell-K ringil srrani—Eyjabakkar)
Hraun (asamt Mula)

Lonsoradi (ad vidbetu fjallendinu a SA-horni landsins).

pétt vafasamt sé ad gefa storum og e.t.v. misleitum svasdum heildareinkunn fyrir verndargildi, b4 ma
i stuttu mali segja ad niu af framangreindum svaedum sem tekin eru til umfjollunar hafi hatt almennt
verndargildi en prju peirra (Drog Skjafandafljéts, Bruardalir, Hraun) midlungshétt eda minna.
Heidagaess er einkennisfugl halendisins nordan Vathajokuls og svasdid i heild sinni hefur verulega
alpj6dlega pydingu fyrir vidkomu tegundarinnar.



| sérstékum kafla er fjallad um sjaldgadfar lifverur og jardminjar sem pekktar eru & halendinu nordan
Vatngjokuls. Skréning sjaldgedfra jardminja er stutt & veg komin og hér er adeins birtur brédabirgda-
listi yfir dlikar minjar. A hasléttunni nordan Vatnajokuls hafa fundist tiu sjaldgagfar haplntutegundir,
par & medal nadurtunga sem er 4 vélista, elefu afar galdgafar mosategundir, par af sex a vaista,
tuttugu galdgadar fléttutegundir, par af sex & vaista og fimm sem ekki hafa fundist utan svagdisins.
Niu fuglategundir a vélista verpa eda hafa orpid & svaadinu.

I seinni hluta skyrslunnar er fjalla® um Myvatn dsamt nyrsta hluta Skitustadahrepps og L axa og nedri
hluta Jokulsar & Fj6llum, alls um 1850 km? lands. Erfitt er ad finna augljésan samnefnara fyrir pess
svagdi. Annars vegar er um ad raa eina staastu jokula landsins, gljafur hennar métud af hamfara-
hlaupum og vidattumikil ésasvasdi. Hins vegar eitthvert frjésamasta stéduvatn a nordurhveli jardar,
mitt i eldbrunnum vidattum.

Yfirlit yfir néttarufar og verndargildi néttdruminjaer gefio fyrir prja afmorkud svaedi:

e Myvatnssveit (Myvatn og nagrenni) og Laxa
e Jokulsargljufur (beggja vegnaarinnar)
e Oxarfjoréur.

Oll hafa pessi svasdi hétt verndargildi hvort sem er & lands- eda heimsvisu og skarta hvert & sinn hétt
Ometanlegum nattaruminjum, lifandi og daudum, enda ymist fridlyst ni pegar eda a nattaruminja-
skr& Lifriki® er edlilega groskumeira og fjolbreyttara a laglendi en hdlendi. Myvatn—Laxa og Oxar-
fiorour hafa alpjéolegt verndargildi sem varpland og/eda fellisvasdi fyrir fugla. Myvatn hefur
afgerandi pydingu fyrir am.k. sex fuglategundir (um eda yfir helmingur stofns) og Oxarfjoréur fyrir
prjér tegundir (5-20% stofns).

A svadunum premur hafa fundist sautjan sjaldgadar héplontutegundir, par af sex & vélista, tvar
sialdgagfar mosategundir og fimmtén afar galdgadfar fléttutegundir, par af sex a vaista. Fuglaif er
mikid og audugt, einkum vid Myvatn-L axa og Oxarfjord. Samtals sextan tegundir & vélista verpa eda
hafa orpid & svaadunum premur.

I tengslum vid undirblning néttaruverndaréaeiunar hefur Néttarufrasdistofnun islands &dur lagt til ad
sum peirra sveeda sem hér hafa verid til umfjollunar verdi fridud vegna einstaks lifrikis edajardminja.
Petta & vid um Kverkfjoll-Krepputungu, Snadellsoradfi og Oxarfjord.
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1 INTRODUCTION

This summary report was compiled at the request of the Icelandic Ministry for the Environment in
accordance with aletter dated 21 November 2002, reading as follows;

"A committee on establishing a national park north of Vatnajokull, appointed by the
Minister for the Environment on 14 October 2002, is now working on a proposal for
establishing a protected area north of the glacier. The committee has been assigned the task
of preparing suggestions for the extent of the protected area and the degree of protection.
Clearly, preparations for establishing the protected area cal for the committee to cooperate
with the Icelandic Institute of Natural History regarding natural conditionsin the area.

The committee requests that the Icelandic Institute of Natural History compile a summary
of the mgjor natural features of the area from Vonarskard to Lonstradi. This overview must
cover geological phenomena, vegetation, animal life and habitat types, as well as phenomena
in the area landscape which are accounted unique by regional, national or global standards
and which there is reason to protect or conserve, and must explain the reasons.

The committee requests that the Icelandic Institute of Natural History prepare this
summary according to a more detailed agreement with the Ministry for the Environment;
however, the summary must be finished around mid-January 2003."

After preparing the first draft, the Icelandic Institute of Natural History was asked in mid-January 2003
to add to the summary on the one hand Jokuls& a Fj6éllum from its origin to its estuary and on the other
hand Myvatn and Laxa.

A direct comparison of highlands and lowlands with regard to natural conditions, especially biota, is
difficult and in some ways doubtful. In the lowlands all environmental conditions are more favourable
than in the highlands and the biota accordingly more diverse and lush. What is considered an
"important plant oasis’ within otherwise sparsely vegetated deserts might be "ordinary” and rather
trivial in the lowlands. For this reason it was decided to prepare the report in two parts, a highlands
section and alowlands section respectively, but with a common introduction and conclusion.

Because of the tight financial and time limitations allotted to the report, it must not be considered an
exhaustive informational document but rather the first step toward a coordinated survey of natural
conditions, of sitesinteresting from the viewpoint of nature, and of research on nature in areas north of
Vatnajokull, which are receiving ever-increasing attention because of hydroelectric power production
and tourism.

Skarphédinn G. bdrisson of the East Iceland Environmental Research Institute read this report in
manuscript form and made numerous improvements.



2 MATERIALSAND METHODS

The summary of natural conditions in the sub-areas is drawn from numerous reports and explanatory
documents that have been prepared due to the plans for hydroel ectric power stations, the Master Plan
for Utilisation of Renewable Energy Resources in Iceland, the nature protection plan from 2002 and
development plans. In addition, the report isin part based on unpublished manuscripts and databases
of the Icelandic Institute of Natural History.

When assessing conservation value it is proper to consider Icelandic laws on nature conservation and
the international agreements to which Iceland is a party. The Icelandic Institute of Natural History
has stressed during the assessment of the conservation value of a particular area that diverse data
must be available, such as a map of habitat types, alist and map of rare organisms, a distribution map
of important birds and mammals, a list and map of rare and special geological formations, and a
description and evaluation of the landscape entity that the area belongs to (Sigmundur Einarsson et al.
2000). Thisinformation is far from being available for every sub-area covered in the survey, so that it
has been necessary to build on the opinions of experts at the Icelandic Institute of Natural History in
many cases where the following factors are assessed:

appearance of the land (landscape, vegetation cover)

geologica sites of interest

habitat types

rare plant species (plants, birds, terrestrial arthropods)

important species (i.e., speciesthat variously are a prominent part of area nature, have their
main homein Iceland or play an important economic, social or cultural role).

For each factor the conservation value is classified as "high", "intermediate” or "low" (Sigmundur
Einarsson et al. 2000).

10
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3 NATURAL CONDITIONSIN THE HIGHLANDS NORTH OF VATNAJOK UL L
3.1 Description of theregion

Landscape and landscape entities

The district located north and northeast of Vatnajokull, which is covered in the first part of the report,
has an area of approximately 9800 km? (Figure 1). It is mainly a plateau situated 600-900 m above
sea level. Rising from the plateau are individual mountains and mountain ranges. The main part of
the district is within the eastern rift zone (volcanic belt) and rests on the youngest bedrock in Iceland,
which is from the Holocene (younger than 10,000 years) and latter part of the Ice Age (younger than
0.8 million years old). The easternmost part of the region, however, extends over bedrock from the
earlier half of the Ice Age (0.8-3.3 million years), whereas the most southerly and easterly parts enter
Late-Tertiary bedrock (older than 3.3 million years) (Figure 2). The climate of the region, particularly
the northwestern part, has quite continental characteristics. The greatest difference between summer
and winter temperatures in the whole of Iceland is here, 14-16° C (Icelandic Meteorological Office,

Figure 1. Boundaries of the highland region included in the summary and the division into sub-areas
according to the Regional Plan for the Central Highlands of Iceland (Einar Ssemundsen et al. 1999).

unpublished temperature maps); the region also incorporates the driest areas of the country, with an
annual precipitation below 400 mm. Nonetheless, the annua precipitation increases enormously
towards the east and south, reaching over 3000 mm on Hraun and part of Lonsoradi (Markis A.
Einarsson 1976).

11



To simplify the discussion of their natural characteristics, the highlands north of Vatngokull are
divided into units that correspond to sub-areas in the Regional Plan for the Central Highlands of
Iceland. Although this division isin part subjective, it is insofar as possible grounded on landscape,
vegetation, volcanic sites and lava, and occasionally on major rivers (Einar E. Ssamundsen et al.
1999). The survey includes fully or partially the following sub-areas defined in the Regional Plan for
the Central Highlands of Iceland (with the number of each sub-areain brackets):

Tungnafellsokull-V onarskard (6.7)

Headwaters of the river Skjalfandafljét (2.3)

Trolladyngja (3.1)

Askja—Dyngjufjoll (3.3)

Herdubrei & (3.4)

Odédahraun (3.2)

Kverkfjoll-Krepputunga (3.5)

Bruardalir (in this case excluding Arnardalur) (3.6)

Efra-Fjall (here using the name Mddrudal soradfi—Arnardalur for this area) (3.7)
Vesturdradi—Snadell (applying here the name Snadellsoradi for this area, which encompasses
Kringilsarrani and Eyjabakkar) (5.3)

Hraun (including Muli) (5.4)

Lonsoradi (including the mountainous area in the southeastern corner of Iceland) (5.5).

The appearance of these extensive reaches of terrain is far from being uniform, but rather changes
from west to east, roughly in the following manner:

The western and northern part, between the rivers Skjafandafljot and Jokulsa a Fjollum, is
characterized by volcanic activity and vast permeable, dry lavafields and volcanic sands with
very little continuous plant cover. Plant oases are found in the uppermost part of the valleys
and along rivers and streams.

The central part, Brlaroradi, between the rivers Jokulsa & Fjollum and Jokulsa a Dal, is
characterized toward the west by volcanic activity and lava fields, but in the eastern part by
Ice Age landscape, where the round form of valleys and ridges is conspicuous.

The area between the rivers Jokulsa & Dal and Jokulsa i Fljétsdal includes the uppermost
sections of the extensive, well-vegetated heath lands of East Iceland, which reach from the
glacier to the coast. Here there are biologicaly rich wetland areas and abundant bird life,
while the area is furthermore the second-leading reindeer habitat in the country.

Farther towards the east, Mulinn takes over and till farther on Hraun, a rocky, glacially
eroded plateau with many small lakes, ponds and run-off rivers, as this is an area of heavy
precipitation.

The easternmost part is the mountainous area in Lonsoradi and the neighbouring highlands,
where deep valleys cut into the rim of the highland plateau and great diversity dominates the
landscape and geologica formations.

12



ICELANDIC INSTITUTE OF NATURAL HISTORY, 2003 Natural Conditions and Conservation Value North of Vatnajékull - Summary

Sedimentary layers from the Holocene

Basalt and slightly acidic lava

Acidic extrusive rock

Basalt and slightly acidic palagonite

Basalt and slightly acidic layers of lava and sediment

Basalt and slightly acidic extrusive rock and sedimentary
layers 0.8 to 3.3 million years old

Basalt and slightly acidic extrusive rock and sedimentary
layers older than 3.3 million years

Basalt and slightly acidic intrusive rock

Acidic intrusive rock

Figure 2. Geological map of Iceland, with the highlands north of Vatnajokull shaded in the figure.

Land use

The traditional utilisation of the highlands north of Vatnajokull is mostly for livestock grazing and
tourism, along with reindeer and ptarmigan hunting. Around 6000 sheep roam this territory, although
it is felt that these will decline in number during coming years because of reductions in traditional
farming (Stefan Benediktsson 2002). The number of tourists visiting the region in 2002 lay in the
range of 20,000 to 26,000 (Stefan Benediktsson 2002).

Figure 3 shows the areas north of Vatngokull that enjoy formal protection or are on the Nature
Conservation Registry (Nature Conservation Council of Iceland 1996). The central part lies within
the Myvatn and Laxa area, which was protected by a special act in 1974. Four areas are protected as
reserves. Hvannalindir in Krepputunga (1973), the Herdubreid reserve (1974), Kringilsarrani in
Briaroredi (1975) and Lonsdradi (1977). Askja in Odadahraun is a natural monument (1978). The
Nature Conservation Registry includes the following areas. Tungnafellsjokull and Nyidalur (sub-area
6.7), Gassavitn by Gaesahnjukur (sub-area 3.1), Laufrond and Nedribotnar (sub-area 2.3), Kverkfjoll
and Krepputunga (sub-area 3.5), Fagridalur and Gragaesadalur in Briaroradi (sub-area 3.6), Snadell,
Vesturoradi and the canyon Hafrahvammagljufur (sub-area 5.3), Hofsdalur, Tunga (Hofstunga),
Hofs4, Geithellnadalur (M Uladalur) and brandarjokull (sub-area 5.5). Figure 4 shows the proposals of
the lcelandic Institute of Natural History for protected areas according to the plan for nature
conservation (Olafur Einarsson et al. 2002, Helgi Torfason and Ingvi Atli Sigurdsson 2002). On the
whole, approximately two-thirds of the region is either formally protected or is on the Nature
Conservation Registry.
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Figure 3. Protected areas north of Vatnajokull and areas in the Nature Conservation Registry (Nature
Conservation Council of Iceland 1996).

Figure 4. Areas that the Icelandic Institute of Natural History recommends for protection because of
remarkable biota (green) or geological phenomena (maroon) (Olafur Einarsson et al. 2002, Helgi
Torfason and Ingvar Atli Sgurdsson 2002).
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Knowledge of natural features

Geological research has been conducted on part of the highlands north of Vatnajokull because of the
proposed hydroelectric power plants; nevertheless, this research is by no means exhaustive for the
region as a whole. While several university and institutional essays exist on particular areas (Askja,
Herdubreid, Fagradalsfjall, Brlardalir, Eyjabakkar, Lonstredi, etc.), there are often no clear
connections between them and other research, in addition to the fact that the research of students and
the research of experts are not always comparable. Geological maps on a scale of 1:500,000 exist for
the entire country (Haukur Jéhannesson and Kristjdn Ssamundsson 1998) and provide an important
source for assessing geological phenomena and area conservation value. Currently, work isin progress
at the Icelandic Institute of Natural History on producing a geological map of East Iceland on a scale
of 1:250,000. Maps on a scale of 1:50,000 are available for a number of places (Askja—Dyngjufjall,
Herdubreid, M ddrudal soradfi—Arnardalur, Briardalir, Snadellsoradi, Hraun, Lonsoradi).

Vegetation maps exist for al of Iceland on a scale of 1:500,000 (Gudmundur Gudjoénsson and Einar
Gidlason 1998). Vegetation maps on a scale of 1:40,000 were prepared for two-thirds of the country in
the 1960s and 1970s (Figure 5). These maps, along with floristic investigations (i.e., the recording of
vascular plants, mosses and lichens), have created the foundation for knowledge of the region's
vegetation. Since 1999 the Icelandic Institute of Natural History has worked towards defining and
mapping habitat types in the highlands of Iceland while simultaneously developing methods of
assessing the conservation value of varying habitat types and other natural phenomena. This work has
been carried out in connection with the Master Plan for Utilisation of Renewable Energy Resourcesin
Iceland and because of proposals for a nature protection plan (Sigmundur Einarsson et a. 2000, Helgi
Torfason and Ingvar Atli Sigurdsson 2002, Olafur Einarsson et al. 2002). Habitat type is a unit for
natural conditions that are similar with regard to various aspects, that is, the structure of the
environment, abiotic environmental factors, the species composition of vegetation, dominant plant
species, stage of plant succession, and composition of the animal community. For habitat type
classification, the Icelandic Institute of Natural History has built on methods devel oped for the Habitat
Directive of the European Community and the Bern Convention, adapting them to the biota of Iceland
(Siguréur H. Magnusson 2003). As yet habitat types have only been mapped in a small part of the
highlands (Figure 5).

There is considerable knowledge of bird life in those areas that have been investigated in connection
with planned hydroelectric power stations and on account of the Master Plan (Figure 6). Magjor
expanses have, however, received little or no study. The knowledge of terrestrial arthropods is even
more fragmented than that of birds.
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Figure 5. Mapping of vegetation north of Vatnajokull — status in January 2003. Maps of habitat type
have been prepared or are being compiled for the areas hatched in red.
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Figure 6. Knowledge of bird life in the interior north of Vatnajokull. Explanations: open circle = no
investigations, large dot = good knowledge, medium dot = moderate knowledge, small dot = few
investigations.
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On the wholeg, it can be stated that the degree to which natural characteristics of the highlands north of
Vatnajokull are known varies (Table 1). In the areas that fall within the impact zone of the hydro-
electric power plants that have been planned now and previously for East Iceland, the natural
characteristics have been thoroughly investigated and information on thisis published in many reports.
Knowledge of nature in other areas is fragmentary and in some areas little or none. The best known
areas are Snadellsoredi, Bruardalir and M 6drudal sorefi—Arnardalur, while the least known are Trolla-
dyngja, Tungnafellsjokull-V onarskard and Odadahraun.

Table 1. Assessment of natural conditions north and east of Vatnagjokull. The numbers in parentheses
refer to the code numbers of sub-areas according to the Regional Plan for the Central Highlands of
Iceland (Figure 1; Einar E. Ssanundsen et al. 1999). The assessment is based on the following scale: 5
= very well known / best known; 4 = quite well known; 3 = moderately well known; 2 = rather little
known; 1 = little or nothing known / least known.

E g & ¢
Area/ Natural aspects = k] n; © i) 8 =

N 8 ©§ & = 28 B

(0] V) > = LL m - Qo -
Tungnafellsjokull-Vonarskard (6.7) 480 1 2 2 1 1 7
Headwaters of Skjalfandafljét (2.3) 1007 1 4 3 3 1 12
Trolladyngja (3.1) 1027 1 1 2 1 1 6
Askja-Dyngjufjoll (3.3) 455 4 2 3 1 1 11
Herdubreid (3.4) 559 2 2 4 3 1 12
Odédahraun (3.2) 1898 1 2 3 2 1 9
Kverkfjoll-Krepputunga (3.5) 584 3 2 4 3 3 15
Bruardalir (3.6) 582 5 4 4 4 4 21
Modrudal soraffi—Arnardalur (3.7) 1197 4 4 4 4 1 17
Snadfellsoradi (5.3) 643 5 5 5 5 5 25
Hraun (5.4) 564 4 4 4 1 1 14
Lonsoredi (5.5) 808 4 1 3 2 1 11
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3.2 Natural conditions and conservation value of individual areas

3.2.1 Tungnafellsjokull-Vonarskard (6.7)

Tungnafellg okull and Vonarskard boast for instance a central volcano, geothermal area, glacial sands
and beautiful desert landscape. Limited studies have been undertaken in this area.

Tindrar Ur Tungnajokli,

Tomasarhagi par

algraann & eydisdndum

er einn til frasagnar.
Jénas Hallgrimsson

(lines about this spot by
Iceland's national poet, Jonas
Hallgrimsson)

Photo. Dieter Graser 1994.

This area, 480 km? in extent, is limited to the south by aline drawn from K éldukvislarjokul| westwards
to the road Sprengisandsvegur. The northwestern bounds are along Sprengisandsvegur and the
northeastern margin by Haaal da and Gassavtn (see map).

The central volcano and the mountain cluster
Tungnafellsokull (1520 m) tower over the
plateau, surrounded by a collar of lower
mountains and ridges. Rocky stretches of gravel
characterise the surface texture of the land. In
Vonarskard there are sandy flats and low gravel
banks along Kaldakvisl. This is the location of
the watershed between South and North Iceland:
the northernmost source of Kaldakvid and the
southernmost source of Skjafandafljot.

Tungnafellgokull is a central volcano that has

not erupted since the Holocene, excepting two

minor eruptions northeast of the mountain. Signs

of eruption are on the one hand Tunguhraun from the crater Bokki and on the other hand the line of
craters named Dvergar, which has an unusual orientation (i.e., east-west). Only insignificant lava flows
have originated in Dvergar. There isrhyolite in Tungnafellgjokull and considerable geothermal activity
appears as sources of steam by the rhyolite mountain Skrauta and as pools of hot water and warm
springs on the eastern slopes of the mountain cluster and in VVonarskard. Below the glacial tongues of
Tungnafellg§okull there are glacial moraines and in reality the entire area is greatly influenced by
glacia action. In Vonarskard there are extensive sands and small stretches of glacial deposits. The
geology of the areais rather poorly known and good geological maps are still lacking.
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Near the road west of Tungnafellgokull it is
easy to see and examine large gravel
polygons, so called frost polygons that can
reach many metresin diameter.

A vegetation map is available for most of the area on a scale of
1:40,000. According to it over 90% of the terrain is sparsely
vegetated land (<10% vegetation cover). Patches of vegetation
where mosses, grasses, sedges, low bushes and snow-patch
vegetation grow are however rather widely distributed in
Tomasarhagi and Nyidalur. There they reach to 1100 m
elevation above sea level, and stands of Archangelica, for
instance, grow unusualy high up on the south slopes. The
areas animal life has not been explored in an organised
fashion. Bird lifeis probably scattered.

Photo Helgi Torfason.

Principal points of natural interest

Dvergar are an outstandingly unique row of craters because of their orientation and limited lava flow.
Beautiful glacial moraines are located by valley glaciers coming from Tungnafellgokull. In the south
extents of Vonarskard there is a geothermal area needing further investigation; among the plants that
have been encountered there is Adder's tongue (Ophioglossum azoricum), which is a rare vascular
plant (Table 14). By Tungnafellsjokull, three species of lichens have been found that are not known
from other parts of the country: Acarospora badiofusca, Rhizocarpon chioneum and Umbilicaria
rigida (Table 16). Two rare species of moss have also been found here: Bryum cryophilum and
Sanionia georgico-uncinata. One bird species on the Red List (Icelandic Institute of Natural History
2000), the Harlequin Duck (Histrionicus histrionicus), breeds in Vonarskard.

The conservation value of particular characteristics of nature that can be assessed is considered high
(Table 2). Tungnafellgokull is in the National Conservation Registry (Nature Conservation Council
1996) due to "diverse landscape with beautiful, special oases of vegetation.”

Table 2. Assessment of the conservation value of natural aspects by Tungnafellsokull and in
Vonarskard.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape High Diverse landscape: rhyolite mountains,
beautiful craters, glacier and gravel banks at
rivers
V egetation cover High Vegetation in Tomasarhagi, Nyidalur and on

the slopes of Tungnafellsjokull is conspicuous
in the otherwise sparsely vegetated terrain

Geological High Central volcano, geothermal energy, craters
phenomena and glacial phenomena, frost polygons
Habitat types Not assessed Research is needed
Rare species

Plants High The only site where three species of lichens

have been found and one of the very few spots
for two moss species

Birds Not assessed Research needed
Terrestria invertebrates Not assessed Research needed
Important species
and populations None known Probably low Research needed
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3.2.2 Headwaters of Skjalfandafljot (2.3)

The land by the upper headwaters of Skjalfandafljét is characterized by eroded Ice-Age terrain. Its
conservation value is not considered particularly high, although the area constitutes an important
breeding ground for the Pink-footed Goose (Anser brachyrhynchus) nowadays and the Snowy Owil
(Nyctea scandiaca) in earlier days

While the land along Skjalfandafljét isin many
places much hurt by wind erosion, there are
beautiful sloping bogsin Mjéidalur.

Photos: Sigurdur H. Magndsson 2002.

This area, 1007 km? in size, extends over the easternmost catchment area of Skjéfandafljét, from the
roots of Tungnafellgiokull in the south to the uppermost farmsin Bardardalur (Svartarkot) in the North.
In the eastern part the area is demarcated by the lava fields from Trolladyngja and Frambruni in
Odadahraun (see map).

The texture of the land is characterised by glacially eroded lava fields, sands, gravel expanses with
varying amounts of larger rocks, and rocky hills. The land is dry and there is little water discharge on
the surface in the eastern part. Spring water is predominant in the side rivers of Skjéfandaflj6t, the
main ones being Hraung, Oxnadalsg, Krossa, Sandmuladalsa and Sandd, in addition to Sudura and
Svartain Bérdardalur.

The geology of the area has been investigated rather
little, perhaps because it has no known significant
geological phenomena. The boundary between the
palagonite formation and dolerite formation lies
through the area (0.78 million years old). Lava
flows that have emerged from the vicinity of Askja
have run into the area from the east; in some places,
beautiful springs appear by them as well as in the
upper reaches of ravines. Geothermal heat (around
40° C) occurs by the more northerly Hitalaug ytri
([also called] Hitalaug nyrdri) at an elevation of 690
m and the more southerly Hitalaug sydri ([also
called] Hitalaug efri) at an elevation of 780 m (some
37° C), but otherwise thereis little geothermal water
inthe area.
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A vegetation map of the area was reconstructed by the Icelandic Institute of Natural History in 2000—
2001, in connection with a thorough vegetation survey (Gudmundur Gudjénsson et al. 2001).
According to this survey the area as a whole is sparsely vegetated or unvegetated (81%), although the
vegetation is rather diverse. Vegetation is mainly found in the valleys and the uppermost reaches of
valleysin sheltered and humid conditions. In many places there are signs of major wind erosion. Moor
land with Salix and scrub is the most common plant community (24%) but small-scrub heath (16%),
mMoss vegetation (15%) and grassland (14%) are also widely distributed. Wetlands constitute 13% of
the vegetated ground. The bird life is well known and in many places both abundant and diverse; for
example, there are populous communities of Pink-footed Geese in Krékdalur and along the tributaries
of Skjéfandafljot.

Principal sites of natural interest

In Ytra-Fljotsgil by the river Skjafandafljot, there is considerable birch scrub around and above 550 m
in atitude. It is the only site where hirch scrub has been discovered this far inland in North Iceland,
perhaps the last remnants of woodlands that previously existed in Krokdalur. In Laufrénd there is a
plant oasis worthy of interest. By the warm springs Hitalaug ytri and Hitalaug sydri there are vascular
plant species growing in geothermally warm ground that usually do not grow at such a high elevation
above sea level nor this far inland, among them Yarrow (Achillea millefolium), Lesser Twayblade
(Listeria cordata), Northern Y ellowcress (Rorippa isandica), Alpine Cinquefoil (Potentilla crantzi),
Grass of Parnassus (Parnissia palustris) and Jointed Rush (Juncus articulatus). Four species of birds
on the Red List (Icelandic Institute of Natural History 2000) breed regularly in the area: the Harlequin
duck (Histrionicus histrionicus; widely distributed), Goosander (Mergus merganser; several places),
Gyrfalcon (Falco rusticolus; four sites) and Raven (Corvus corax; severa locations). This area also
contains the best-known nesting site for the Snowy Owl (Nyctea scandiaca), in earlier times.

The conservation value of the landscape and sites of natural interest is generally considered rather low;
however, the area along Skjalfandafljét is an extremely important breeding ground for the Pink-footed
Goose (Anser brachyrhynchus; Table 3). Laufrond and Nedribotnar are in the National Conservation
Registry (Nature Conservation Council of Iceland 1996), with the following comment: "A lush
environment of ponds and spring-fed bodies of water, 700-800 m above sea level. Unique bird life."
Three rare species of vascular plants are found in the area: Nard Sedge (Carex nardina), Alpine Cat's
Foot (Antennaria alpina) and Snow Fleabane (Erigeron humilis) (Table 14).

Table 3. Assessment of the conservation value of natural aspects by the headwaters of Skjalfandafljot.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape Low-average Typical Ice-Age landscape
Vegetation cover Average Eroded areas of vegetation are frequently

prominent in the landscape; considerable
vegetation in Ishélsdalur and Mjéidalur

Geological Low Geothermal energy, recent lavafields,
phenomena glacial formations
Habitat types Work progressing  Fieldwork partly completed; interesting plant
on classifying oases by Laufrond and in Ytra-Fljétsgil
habitat types
Rare species
Plants Low
Birds Average Areas where Snowy Owl ismost likely to breed
Terrestrial invertebrates Not assessed Research needed

Important species
and populations Pink-footed Goose High Thousands of pairs
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3.2.3 Trdlladyngja (3.1)

Land scorched by eruptions, glacial sands and wide open spaces. Here the landscape and geological
phenomena play the leading role, whereas the vegetation cover is small. Limited research has been
conducted on natural conditionsin the area.

This area, with a surface of 1027 km? is
bounded by JokulsA & Fjéllum to the east,
Upptyppingar and Dyngjufjdll to the north-
east, Gaesavatnaleid to the northwest, and
Vonarskard and the edge of Dyngjujokull to
the south (see map).

Photo: Dieter Graser 1994.

The land is dmost entirely a single rough lava
shield where Trolladyngja, one of the largest shield
volcanoes in lceland, the dolerite shield volcanoes
Urdarhdls and Vadalda, and the table mountains
Kistufell and Hrimalda protrude above the
remaining landscape. Tremendous lava flows have
occurred in al directions from Trolladyngja,
athough mostly towards the west and north.
Farthest south, by the source of Jokulsa & Fjollum, there are sands and mudflats. The land is dry and
very permeable, so that there is amost no discharge on the surface. There are areas of springs by
Svartd, beneath the hill Vadalda.

Two powerful volcanic systems lie in the volcanic zone towards the north from Vatngokull:
Dyngjuhdls and a system connected with Askja. They are both scorched by lava and while no historical
lavas are known within the more westerly system in this area, there has been much activity there, both
during the Ice Age and the Holocene. Dyngjuhdls is composed of many rows of craters. Because of the
atitude above sea level and rough weather conditions the lava fields are unvegetated and very young
in appearance. The ground has sunken immensely at Urdarhdls, which originated as a crater during the
last warm period or Ice Age. The crater is dozens of metres deep and the walls so steep that there is no
way of descending into it without arope. There are giant craters to the south and north of Trolladyngja,
from which lava flows have run to the west. Toward the east of Urdarhals and north of Dyngjujokull
there are extensive sands. Holuhraun is a lava field that appears young, and is situated at the edge of
the glacier. There is a warm spring by Gaesavotn but otherwise there is little geothermal heat at the
surface.

Only a small part of the area has been mapped with regard to vegetation as it has sparse or no
vegetation and there are only isolated patches of vegetation in hollows where moisture is found. The
fieldwork in relation to the vegetation maps was conducted by the headwaters of Jokulsa & Fjollum in
1969. While vegetation with vascular plantsis very limited, expanses of the light grey-coloured lichens
Sereocaulon vesuvianum and Stereocaulon arcticum characterise the land. The area is often referred
to as the greatest desert of Iceland and hence aso of Europe. There is a remarkable plant oasis by
Svartarlindir under the southwest side of Vadalda. The bird life has hardly been explored, but is most
likely rather unvarying. There is a major breeding area of the Pink-footed Goose by Svarta, and the
Great Black-backed Gull (Larus marinus), which is on the Red List (Icelandic Institute of Natural
History 2000), also nests there.

22



ICELANDIC INSTITUTE OF NATURAL HISTORY, 2003 Natural Conditions and Conservation Value North of Vatnajskull - Summary

Principal points of natural interest
The landscape in the Trdlladyngja area is outstandingly spectacular. To the south is Dyngjujokull, with
broad sands lying between it and Askja. On Dyngjuhals, rows of craters appear one after the other,

while Trolladyngja looms in the northwest. The greatest geological formation is Urdarhdls—unrivalled
in the country as the only crater from the Ice Age or awarm period that has been little eroded.

The conservation value of biotic factors is considered low (Table 4); it should be mentioned, however,
that the area has been little studied. Its conservation value is comprised above all in the appearance of
the terrain, the open spaces and geological phenomena; Einar E. Seamundsen et al. (1997) speaks of
"the unigque open spaces and gigantic landscape.”

The Gaesavotn lakes are in the
National ~ Conservation Registry
(Nature Conservation Council of
Iceland 1996), the rationale for this
being "spring lakes and a highland
oasis, around 920 m above sea
level."

Photo: Dieter Graser 1994.

Table 4. Assessment of the conservation value of natural aspectsin the Trélladyngja area.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape High Volcanically scorched land and glacial sands,
stark contrasts, open spaces and gigantic
landscape
Grodurpekja Low Very little continuous plant cover
Geological High Trolladyngja, Urdarhals, young crater rows,
phenomena glacial sands below Dyngjujokull
Habitat types Not assessed
Rare species
Plants Low No recorded rare species
Birds Presumed low Limited research
Terrestria Not assessed Research needed
invertebrates
Important species
and populations None known Probably low Research needed
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3.2.4 Askja-Dyngjufjoll (3.3)

Magnificent, colourful landscape with alternating light-toned tephra, black lava fields and
volcanically scorched mountains. Geological aspects most prominent and the geology well known.

"I take it astrue that Askjaisthe weirdest
place in this weird country. And | think |
know that there are few places on the
whole planet Earth as magnificent and
terrific as this one, and | know that
anyone who has once seen it with their
own eyes will never, ever forget it."
(reported to have been said by Palmi
Hannesson, former rector of MR, Reykja-
vik Gymnasium.

Photo: Snorri Baldursson 2002.

This area, 455 km? in extent, covers Dyngjufjéll, the
more northerly Dyngjufjoll ytri and Dyngjufjalladalur

(see map).

The land is arid, with little surface water apart from
Oskjuvatn, and the rock permesble, so that water
channels have hardly developed other than perhaps
Drekagil on the northeastern slopes of Askja. The
landscape is characterised by multicoloured lavas,
tephra, geothermal heat and magnificent mountainous
terrain.

Dyngjufjdll is an active central volcano and a massive

cluster of mountains, composed mostly of palagonite and

rising more than 1500 m above sea level. Askjaitself isa

caldera formed in the Holocene, within which 2-3 smaller calderas are situated. Oskjuvatn in the
southeastern part of the caldera was formed in a massive tephra eruption in 1875. The same eruption
formed the explosion crater Viti, believed to have been the origin of the acid tephra that was dispersed
to the northeast and east in 1875. Oskjuvatn is the degpest lake in the country (220 m) and by far the
largest one situated at an elevation of over 1000 m. Askja has erupted many times since the end of the
Ice Age and is one of the most active volcanoes in the country. Historical eruptions are known from
1875, 1921-1929 (a series of eruptions) and 1961 (Olafur Jonsson 1945, Sigurdur borarinsson 1993).
In the eruption of 1875, both Askja and Sveinagja, located somewhat north of Askja, erupted. Askjais
one of the largest and most famous volcanoes in the country; moreover, nowhere in the country are
caldera depressions more visible than here. There is little acid rock in Askja. Excluding tephra from
the eruption of 1875, there is only one acid lava field by the northwestern side of the caldera.
Vikraborgir, where the vehicle track ends near the margin of the caldera, consists of craters from 1961.
The greatest geothermal heat is found by the southeastern part of Oskjuvatn, where small steam
openings with sulphur are found. Hot mud springs are sometimes visible in Viti, depending on the
water table at each time.

A vegetation map of the Askja area has been prepared (in manuscript). The land is arid and the cover
of vascular plants generaly little, while lichen vegetation is widdly distributed in lava fields. Rather
diverse vegetation (approximately 60 species) grows on the slopes of several palagonite peaks
(Kattbekingur, Tviburatindur, Einsta®ingur), where such flowering plants as Wood Crane's Bill
(Geranium sylvaticum), Hawkweed (Hieracium spp.), Dandelion (Taraxacum spp.), Mountain Avens
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(Dryas ocopetala), Bog Bilberry, Vaccinium uliginosum and Y arrow (Alchemilla millefolium) may be
found. The material in these mountains binds moisture in the soil better than the surrounding lava
fields; it is first and foremost the extremely permeable surface ground that is the reason for the poor
vegetation in this area. Noteworthy flora appears in a geothermal area at an elevation of 1200 m in the
southeastern corner of Askja. Adder's Tongue is present there, along with various other species that are
otherwise only encountered in more lowland reaches. Bird life has been rather little investigated, but is
likely fairly poor.

Principal points of natural interest

The principal natural phenomena are the central volcano Askja, with Oskjuvatn and the explosion
crater Viti. In addition, there are young crater rows and craters, such as the crater row south of Askja
(with around 30 km? of lava from 1924-1929), Bétshraun (1921), Myvetningahraun (1922-1923), the
island in Oskjuvatn (1926) and Vikraborgir (1961). There are signs of geothermal activity in Viti and
on slopes above Oskjuvatn. Three rare species of vascular plants are encountered there: Alpine Cat's
Foot (Antennaria alpinai), Small Adder's Tongue (Ophioglossum azoricum) and Snow Fleabane
(Erigeron humilis) (Table 14), and three very rare species of moss: Atrichum angustatum, Atrichum
tenellum and Bryum vermigerum (Table 15). The last species has not been found el sewhere in Iceland.
Two species of birds on the Red List (Icelandic Institute of Natural History 2000), the Raven (Corvus
corax) and Gyrfalcon (Falco rusticolus), have bred in the area.

The declaration of protection for Askjain 1978 and the attraction of the area for travellers lend witness
to conservation value that is indisputable on a national and global scale because of the volcanic activity
and spectacular landscape. The protected area follows the high rim of the caldera al around, while the
southern part of Dyngjufjdll, Dyngjufjéll ytri, and Dyngjufjalladalur lie outside the protected area. The
conservation value of areabiotais considered average (Table 5).

Table 5. Assessment of the conservation value of Dyngjufjoll and Askja.

Category Phenomenon Conservation value Reasons

Appearance of land  Landscape High Magnificent, colourful landscape with
alternating light-toned tephra, black lavafields
and volcanically scorched mountains

Vegetation cover Low
Geological High Central volcano Askja, explosion crater Viti,
phenomena caldera Oskjuvatn, young hills formed by
eruptions, lavafields, signs of geothermal
activity, clearly visible caldera depressions
Habitat types Not assessed Research needed—primarily on florain the
geothermal slopes of Oskjuvatn

Rare species
Plants Average Three very rare species of moss, one of which
has not been found elsewherein Iceland
Birds Probably low Limited research
Terrestrial Not assessed Research needed
invertebrates
Important species Probably low Limited research
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3.25 Herdubreid—Herdubreidarlindir (3.4)

The area is sought after as land for outdoor recreation and undoubtedly has a high conservation value
on a national scale because of the picturesque landscape and lush oases of vegetation.

“Herdubreidarlindir has been known for
a long time as one of the most beautiful
oases of the central highlands, whose
clear blue springs and still ponds are
surrounded by lush vegetation and are
like a paradise in the centre of desert
sands and wind-eroded lava fields”
(EypOr Einarsson 1978, p. 5)

Photo: Dieter Graser 1998.

This area, 559 km? in size, encompasses the protected area associated with Herdubreid in addition to
Herdubreidartdgl towards the south (see map). Everything is covered with lava, with palagonite
mountains rising from the broad lava fields and sand deserts

Herdubreid (1682 m), a table mountain of palagonite,
reigns over the plateau. Rough lava fields, often
covered with light tephra from Askja (from the
eruption 1875), may be seen towards the south, while
closer to Jokuls4 there is sediment deposited during
glacia floods. The area is arid, the lava fields
extremely permeable, and surface discharge small.
Significant areas of springs are situated by the
sources of Lindad and Grafarlandaa. By Jokulsa a
Fjollum there are signs of ancient catastrophic floods,
sands and tephras

Despite the biota of the area not having been

investigated systematically, natural conditions at

Herdubreidarlindir and Grafarlond must be considered

rather well known. No vegetation map has been

published, but data are available in a manuscript at the
Icelandic Institute of Natural History. The vegetation of the protected area associated with Herdubreid
has been described and the list of vascular species published (Eypér Einarsson 1978). Plant oases by
rivers and streams are characterised by constantly changing semi-bogs, new Salix shoots, and rushes. In
afew places there are stands of Archangelica and flowers. The bird lifeis fairly well known and isrich
and diverse by the areas of springs at Herdubreidarlindir and Grafarlond.

Principal points of natural interest

The principal natural phenomena in the area are the symmetrically-shaped table mountain Herdubrei d
(elected by Icelanders in the autumn of 2002 as their national mountain) and unusually lush plant oases
in Herdubreidarlindir and Grafarlond. Four rare species of vascular plants have been found: Nard
Sedge (Carex nardina), Alpine Cat's Foot (Antennaria alpina), Serrated Wintergreen (Orthilia
secunda) and Snow Fleabane (Erigeron humilis) (Table 14), and one rather rare lichen species,
Peltigera ponojensis, that has as yet not received an Icelandic name (Table 16). Eight bird species on
the Red List (Icelandic Institute of Natural History 2000) have bred there: Greylag Goose (Anser
erythropus), Pintail (Anas acuta), Harlequin Duck (Histrionicus histrionicus), Goosander (Mergus
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merganseri), Gyrfalcon (Falco rusticolus), Great Black-backed Gull (Larus marinus), Snowy Owl
(Nyctea scandiaca) and Raven (Corvus corax) (Table 17).

The areais sought after as land for outdoor recreation and undoubtedly has a high conservation value

on a national scale because of picturesgue landscape and lush plant oases, so that it was declared a
protected area by an act in 1974. The conservation value of the biotais considered average (Table 6).

Table 6. Assessment of the conservation value of natural aspects of the Herdubreid area.

Category Phenomenon Conservation value Reasons

Appearance of land  Landscape High The mountain Herdubrei &-a symmetrically-
shaped table mountain—often called "The
Queen of the highlands', imposing volcanic
landscape

V egetation cover High Unusually lush highland oasisin
Herdubreidarlindir and Grafarlond
characterises the landscape

Geological High Herdubrei d, young craters and lavafields,
phenomena tephrafields and aeolian sand
Habitat types Not assessed Research needed
Rare species
Plants Low No very rare species
Birds High Eight species onthe Red List
Terrestrial invertebrates Not assessed Research needed
Important species
and populations Pink-footed Goose Average Pink-footed geese breed quite frequently in
Grafarlond

Photo: Snorri Baldursson 2002.
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3.2.6 Odadahraun (3.2)

Odadahraun is the country’s greatest lava expanse and a tremendous vastness. The conservation
value of the landscape and geological phenomena is considered high. Research is limited.

"Odadahraun is a huge, varied and magnificently beautiful area. When | was a youth, | got to know
parts of it as a sheep herder in the autumn [more than one autumn], though above al in a rather small
area northwest of Dyngjufjoll and south of Sudura. | consider this areato be the most beautiful location
that | have been to. Few things equal the rough lava and the plant oases by Sudurd and itsislets. | also
feel that water in the springs emerging from beneath the lava by the river is the best water | have ever
consumed. Perhaps this stems from how thirsty | was when | drank it for the first time after having
chased sheep down from Dyngjufjoll. Later | realised that Odédahraun is a unique area, not only for
this country but the whole world." (Ingdlfur A. Jéhannesson, 1996).

Photos: Dieter Graser 1998.

Sudura and Dyngjufjalladalur

This area, 1898 km? in size, extends over Odédahraun
and part of Myvatnsoradi. It is bounded to the south
by Dyngjufjoll and the perimeter of the protected area
by Herdubreid, to the west by Frambruni and Blé&fjall,
to the north by Burfellshraun, and to the east by
Jokuls& & Fjollum (see map).

The area is a continuous expanse of lava and rather
flat, except for the centra part, where palagonite
mountains (Eggert, Herdubreidarfjoll, Hrathalsar) and
shield volcanoes (Kolléttadyngja, Kerlingardyngja,
Ketildyngja) rise from the plateau. Rough, sand-
strewn lava fields are typical for the texture of the
terrain. The land is xeric, with the lava fields not
retaining much water and there being amost no
surface discharge.

The Askja fracture zone lies through Hruthdlsar,

comprising rows of craters, faults and open rifts. In

Hrithélsar metamorphosis is present due to a geothermal field, although geothermal heat has now
disappeared at the surface. Rhyolite appears at a small location on the north slopes of Eggert. North of
Askjathere are beautiful shield volcanoes. Further north is Ketildyngja along with the geothermal area
Fremri-Namur, and rhyolite shows up in low mountains north of there. Blafell, Heilagsdalsfjall and
Burfell are table mountains of palagonite. The eruption of 1875 occurred in both Askja and Sveinagja.
Thelavafield Nyjahraun flowed from there.
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Typical spring in Odadahraun.

Vegetation maps have been published
showing the north and west parts of the
area. For the east part, vegetation maps
exist in manuscript form; on the other
hand, the middle of the area has not been
mapped. This extensive territory isfor the
most part sparsely vegetated wilderness.
Where any vegetation thrives at dl,
scrubland is the most common plant
community. There is unusualy little
continuous moss growth; this can

probably be ascribed to limited precipitation and the extreme permeability of the ground. In
Heilagsdalur, below the east side of BIl&fjdll, there is a small, completely vegetated area with damp
soil. The bird lifein thisareais not well known.

Principal points of natural interest

At the geothermal area in Fremri-Namur, sulphur was taken in earlier times. There are indications of
geothermal activity on Hruthalsar. The area displays beautiful shield volcanoes, crater rows and
extensive lava fields. Three bird species on the Red List (Icelandic Institute of Natural History 2000)
have nested here: Harlequin Duck (Histrionicus histrionicus) by Sudura, Gyrfalcon (Falco rusticus) at
four aeries, and Raven (Corvus corax) at severa sites. It is primarily the landscape and geological
phenomenathat contribute conservation value to this area (Table 7).

Table 7. Assessment of the conservation value of natural aspectsin Odadahraun.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape High Untouched landscape, extensive lavafields,
desert
V egetation cover Low Little continuous plant cover
Geological High Great lava expanses, shield volcanoes
phenomena (Kolléttadyngja, Ketildyngja, Kerlingardyngja,
etc.), geothermal areas
Habitat types Not assessed
Rare species
Plants Low No rare species
Birds Probably low Limited research
Terrestrial invertebrates Not assessed Research needed
Important species None known Probably low Limited research
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3.2.7 M 6orudalsoradfi—Arnardalur (3.7)

Vast plains dotted with tuff ridges and crags and by sparsely vegetated areas that alternate with plant
oases. Natural conditions are well known. The conservation value is moderately high.

This area, covering 1197 km? is
bounded by the rivers Kreppa and
Jokulsa a Fjollum to the west. The
northern boundary is by Geldingafell
north of M&drudalur, the eastern limits
by the mountain ranges named after
Modrudalur and brihyrningur, and the
southern margin at the river Alftadalsa

(see map).

Photos: Gudmundur Gudjonsson 2002.

The landscape is characterised toward the east by lengthy

ranges of palagonite mountains, containing valleys and

depressions, and toward the west by extensive sands and

dolerite expanses with occasional low mountains, palagonite

ridges and glacially eroded shield mountains of dolerite. The

bedrock is dolerite lava and palagonite, while eroded craters

rise from the sand desert in the northern part of the area

Westwards from Mynnisfjallgardur there are glacial remains

from around 10,000 years ago. Great sands accumulated in

front of the glacier, but where the glacier itself was positioned the land now lies lower (resulting in
outwash plains with a missing upper end connection). Arnardalsalda is an eroded dolerite shield
volcano, and Porlakslindir are located south of it, productive springs with water at approximately 9°
C—the only sign of geothermal activity in this area. East of Arnardalsalda there are hills formed by
eruptions during alate glacial epoch, the red ash and slag of which are visible from far away. There are
no young volcanic formations in the area. There are sites of considerable springs in Arnardalur and
several further sites by brihyrningsvatn, in spite of the area otherwise staying rather dry because of
permeable bedrock and little precipitation.

The biota has been investigated well, particularly in M6drudalur and Arnardalur, except for terrestrial
invertebrates. A variety of vegetation maps have been prepared in connection with hydroel ectric power
plants for East Iceland; the first of the maps were those for Arnardalur in 1968 (see Sigurdur H.
Magnusson et al. 2002). Because of the Master Plan, the Icelandic Institute of Natural History has
prepared a vegetation map of the entire research area on a scale of 1:50,000, exact vegetation maps
(1:25,000) in two parts of Moérudalur and Arnardalur, and has classified the area into land and habitat
types. Around 85% of the mapped area consists of sparsely vegetated habitat types, of which gravelly
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grounds (three sorts) are far and away the most common (around 75% of the total). In vegetated land,
snow beds and heath lands (4.5%), Salix moors (2%), moist habitat (1.4%) and scrub-bog habitat
(1.4%) are most common (Sigurdur H. Magnuisson et a. 2002). Extensive bird research has been
conducted on account of the planned hydroelectric power stations in East Iceland (Kristinn H.
Skarphédinsson and Skarphédinn Périsson 1993) and the Master Plan (Sigurdur H. Magnisson et al.
2002). This research has been concentrated first and foremost on Médrudalur and Arnardalur. In
studies during the summer of 2001, 26 species of nesting birds were encountered in M6drudalur and 13
species in Arnardalur. Sources have been verified on the breeding of at least 35 species. The Pink-
footed Goose (Anser brachyrhynchus) is by far the most common and in fact a dominant species
throughout the area. The size of its population is estimated as no less than 2500 pairs.

Principal points of natural interest

The principal natural phenomena on
Modrudalsoradi and in Arnardalur are
among other points the plant oases of
Framland in M&drudalur, Bagarlond by
Jokulsa & Fjollum, a former lake site and
springs in  Arnardalur, the channels
remaining from catastrophic floods on
Modrudalsoradfi, and the ancient crater
rows or crags that characterise the
landscape in M&drudalur. In Arnardalur

One rare species of vascular plant, Alpine

Cat's Foot (Antennaria alpina) has been

found in the area (Table 14 ) and seven In Arnardalur. Photo: Hordur Kristinsson.

lichen species (Table 16), one of which,

Sarcosagium campestre, is found now-

here else in Iceland. Eight bird species on the Red List (Icelandic Institute of Natural History 2000)
have nested here: Great Northern Diver (Gavia immer), Greylag Goose (Anser anser), Pintail (Anas
acuta), Harlequin duck (Histrionicus histrionicus), Goosander (Mergus merganser), Gyrfalcon (Falco
rusticolus), Great Black-backed Gull (Larus marinus) and Raven (Corvus corax) (Table 17). The area
breeding population of the Pink-footed Goose (Anser brachyrhynchus) is considered to have
international conservation value as it constitutes around 5% of the breeding population of the Icelandic
Pink-footed Goose (Anser brachyrhynchus). The conservation value of other aspects is considered to
be average.
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Table 8. Assessment of the conservation value of natural aspectsin Moérudalur—Arnardalur.

Category Phenomenon

Conservation
value

Reasons

Appearance of land  Landscape

Vegetation cover

Geological
phenomena
Habitat types
Rare species
Plants
Birds
Terrestria
invertebrates
Important species
and populations Pink-footed Goose

Average-high

Average

High

Average

Average

High

Not assessed

High

Unique landscape; vast plains spotted by tuff ridges
and by sparsely vegetated areas that alternate with
plant cases

Very well vegetated oases in an otherwise sparsely
vegetated area

Palagonite mountains; crater rows, channels
remaining from catastrophic floods in M&drudal ur,
borlékslindir, dunes

Areaonly partly evaluated. Scrub-bog habitat, fens
and marshes with Carex lyngbyei which al have a
high conservation value

Some rare species whereof all but one can aso be
found in other parts of Iceland

Eight species on the Red List
Research needed

The areais of international conservation value as a
breeding ground—an estimated 5% of the Icelandic
Pink-footed Goose population breeds here.
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3.2.8 Kverkfjoll-Krepputunga (3.5)

Soectacular landscape shaped by the interaction of glaciers, as well as volcanic and geothermal
activity. A rather well-researched area. High conservation value.

"In some places there are saw-
toothed rows of peaks one after the
other like shark teeth and in some
places cliff edges, mounds, pinnac-
les and cones; between them there
are countless low spots, depres
sions, hollows, the beginnings of
valleys, small sand flats and
ravines.” (Thorvaldur Thoroddsen
1884 Ferdabdk 1).

Kreppa. Photo: Snorri Baldursson 2002.

This is a wedge-shaped, 584 km? area between Jokulsa &
Fjollum and Kreppa (see map).

The central volcano Kverkfjéll (highest peak 1929 m) isin the
southernmost part of the area and is mostly hidden by glacier.
Leading from there towards the northeast is a collection of
palagonite ridges and peaks, Kverkfjalarani. While lava fields
from the Holocene cover some of the area, basalt bedrock
eroded by glaciers and water courses becomes visible along the
eastern margins. Kverkfjalarani is intensely scorched by
volcanic activity and many lava flows have run through it,
spilling onto the surrounding plain. To the west and north,
Krepputunga is covered by lava fields and glacial river mud
that turn into aeolian sands where the land is more arid. A
volcanic fissure lies through the western part of the mountains
erupted during the Holocene when glaciers were larger. This is spectacular, awe-inspiring landscape,
which for along time was one of the least frequented locationsin Iceland, since it is enclosed by barely
passable glacia rivers.

There is little surface runoff, the bedrock is permeable, and water channels hardly formed, except for
the two glacia rivers farther north. Considerable areas of springs are present in Hvannalindir and
Krepputunga. A powerful geothermal areaislocated at a high elevation on and by the glacial marginin
Hveradalir. Geothermal heat appears especially as steaming hot springs and more comfortably warm
springs in the so-called Jokulsig (Gengissig) east of Hveradalur. At Hveragil in the east part of the
mountains there are many warm springs and some beautiful lime precipitates.

The whole area has been surveyed with regard to mapping vegetation in 1978. Vegetation maps remain
unpublished but exist in manuscript at the Icelandic Institute of Natural History. A rather extensive
nature survey took place in Krepputunga and in Hvannalindir in 1980-1982 due to plans for a
hydroelectric power plant for East Iceland (Kristbjorn Egilsson and Einar bérarinsson 1988, Erling
Olafsson 1988). In general, the area is bare in appearance except by river channels and in places where
Sereocaulon vesuvianum and Stereocaulon arcticum have managed to grow in the sand-strewn lava
fields. The largest plant oasis isin Hvannalindir by springs and forks of the river Lindad, where there

33



is alush Archangelica stand at the edge of the lava field, while sandy patches of Salix and margina
areas of various kinds are found farther from the lava margins. The vegetation of Hvannalindir is for
the most part protected by isolation from sheep and reindeer grazing, even if there is considerable
grazing by geese. Although the terrestrial invertebrate fauna of Hvannalindir presents few species, it is
nonetheless unique in many ways. Assorted species that are rare elsewhere in the highlands are
encountered there, along with several lowland species (Erling Olafsson 1988). Around 30 species of
birds have been seen in Hvannalindir, and eight species breed there regularly or irregularly. The Pink-
footed Goose (Anser brachyrhynchus) is the most common nesting bird in Hvannaindir. In the
summer of 1981, atotal of 184 nests were found there (Kristinn H. Skarphédinsson 1983).

Photo: Snorri Baldursson 2002. Principal points of natural interest
The principal points of natural interest in the area are
majestic geological formations along the edge of
Vatnagjokull, connected to the central volcano in
Kverkfjoll, as well as craters, crater rows and lava
flows stemming from them, such as Lindahraun in
Hvannalindir. A major geothermal field is found in
Hveradalir, situated at the highest altitude of any in
Iceland. In Hveragil there are extensive lime pre-
cipitates and unique formations of pillow lava. Hvanna-
lindir contains an isolated highland plant oasis with
noteworthy sites of cultural interest. The highest
locations discovered for several vascular plants are in
Stereocaulon vesuvianum and  Stereo- Kverkfjoll, at an elevation of 1620 m above sea level:
caulon arcticum (lichens) form at many Pigmy Buttercup (Ranunculus pygmaeus), Purple Saxi-
spots a greyish blue tinge on the lava frage (Saxifraga oppositifolia) and Alpine Hair-grass
fieldsin Krepputunga (Deschampsia alpina)(Eypér Einarsson 1977). Two
bird species on the Red List (Icelandic Institute of
Natural History 2000) breed in Hvannalindir: Pintail
(Anas acuta) and Harlequin Duck (Histrionicus histrionicus) (Table 17).

The conservation value of the area is indisputable, especialy because of the landscape and points of
geological interest (Table 9). Hvannaindir was protected by law in 1973, and Kverkfjoll and
Krepputunga are in the National Conservation Registry (Conservation Council of Iceland 1996) on
account of "... magnificent landscape with active volcanoes and a variety of geological formations.” In
the proposals of the Icelandic Institute of Natural History for protecting the country's geological
phenomena in relation to the National Nature Conservation Strategy (Helgi Torfason and Ingvar Atli
Sigurdsson 2002) it is suggested that Kverkfjoll and Kverkfjallarani be protected.
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Table 9. Assessment of the conservation value of natural aspects of the Kverkfjoll area.

Category Phenomenon Conservation Reasons
value
Appearance of land  Landscape High Spectacular |andscape shaped by the interaction of
glaciers, aswell as volcanic and geothermal activity
V egetation cover Low Vegetation is not a noticeabl e aspect of the
landscape
Geological High Powerful geothermal area visible on the surface,
phenomena craters and crater rows. Lime precipitates and hot
springsin Hveragil.
Habitat types Not assessed Research needed. Interesting plant oasisin
Hvannalindir
Rare species
Plants Low
Birds Probably low Limited research
Terrestria Not assessed Research needed
invertebrates
Important species
and populations Pink-footed Goose Average The Pink-footed Goose is a common nesting bird in

Hvannalindir.
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3.2.9 Broardalir! (3.6)

A typical glacially eroded highland landscape with well-vegetated, low valley swags between wind-
blown ridges. Natural characteristics here are well known. Average conservation val ue.

The area is a plateau of 582 kv, eroded by glacial ice
and rivers. It is bounded to the south by Bruarjokull,
Kreppa to the west, Alftadalsfjall to the north, and Sauda
and Jokulsa a Dd to the east (see map).

The bedrock is composed of palagonite formations and
lava strata from the latter part of the Quaternary (< 0.8
million years old) and has been polished by glaciers and
rivers into its current appearance. Rocky glacial detritus
and sands partially cover the area. The leading
characteristics of the landscape are low ridges, mountain
ridges and shalow valeys and on the whole the
landscape has no stark forms. Alftadalsfjall is a shield
volcano from a warm period of the Ice Age, with
palagonite ridges extending southwards from it. The
main valleys are Gragassadalur, Fagridalur, Alftadalur,
Saudérdalur, Vesturdalur and Laugarvaladalur. The
bedrock toward the west is permeable but denser
towards the east, where some formation of river channels

has occurred. Glacial moraines stand by Bruarjokull and there is sediment from a lagoon in
Laugarvalladalur. Warm springs are found, for instance in Laugarvaladalur (70°C), by Vestur-
dalslakur, by Sauda and more widely still, although the temperature is generally low. There is some
surface discharge and rivers with mixed sources in runoff rivers and spring-fed rivers. The proximity
to the glacier or glacier tonguesis very influential on the appearance of the land.

Saudardalsfoss. Photo: Kristbjérn Egilsson.

The biota has generally been well studied (Kristbjorn
Egilsson and Einar Pérarinsson 1988, Erling Olafsson 1988,
Kristbjérn Egilsson and Hordur Kristinsson 1992), and the
area closest to Jokulsa a Da thoroughly investigated (cf.
3.2.10). The western part of the area is rather poorly
vegetated, while half of the eastern part is classified as
vegetated land (i.e.,, >10% plant cover), where the com-
monest plant communities are small-scrub moor, Salix
moor, sedge moor and moss growth. Gravel with rocks
comprises around 90% of the sparsely vegetated or barren
land. In Grégassadalur there is a small patch of vegetation
surrounding Grégeesavatn lake and containing vegetation
that grows on river flats, as well as moor-land vegetation
including Crowberry (Empetrum nigrum), Stiff Sedge
(Carex biglowii), and Bluish Willow (Salix callicarpaea).
In the upper end of Fagridalur valley there is a much more
extensive "incredibly well vegetated and diverse" plant
community (Kristbjorn Egilsson and Einar Porarinsson
1988) which is divided approximately half and haf into
drylands and wetlands. The most dominant vegetation types
in the drylands are Salix patches with Crowberry

'Arnardalur (see 3.2.7) and Arnardalur (see 3.2.7) and Kringilsarrani (see 3.2.10) are a part of Briuardalir
according to common language traditions; here, however, the definition has more to do with research on

characteristics of nature.
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(Empetrum nigrum), Stiff Sedge (Carex bigelowii) and/or Montane Liverwort (Anthelia juratzkana),
whereas in the wetlands assorted sedge mires are most common. Twenty-five species of nesting birds
have been confirmed in Brlardalir and 35 bird species have been observed there in al (see Sigmundur
Einarsson et al. 2000). Golden Plover (Pluvialis apricaria), Snow Bunting (Plectrophenax nivalis),
Pink-footed Goose (Anser brachyrhynchus), and Whaooper Swan (Cygnus cygnus), are the most
common nesting birds. The terrestrial invertebrate life has been explored rather thoroughly in the
Fagridalur and Grégassadalur valleys. Fagridalur is "... obviously one of the oases in the highlands
which is richest in the number of species’, as regards terrestrial invertebrate fauna. This valey is
characterised by a number of spider species, even though these species are usually not so diversein the
highlands (Erling Olafsson 1988, p. 57).

Principal points of natural interest

There are warm and dlightly warm springs at severa sites but high temperatures are found nowhere
except in Laugarvalladalur. Fagridalur contains a highland oasis of unusual biological richness, with
respect to both vegetation and terrestrial invertebrates. A total of 14 rare species of plants are found in
that area, including five vascular plant species (Table 14), two moss species (Table 15) and seven
species of lichens (Table 16), one of which, Collema polycarpon, has been found nowhere else in
Iceland. Seven bird species on the Red List (Icelandic Institute of Natural History 2000) have bred
there: Great Northern Diver (Gavia immer) in Grégaessadalur, Pintail (Anas acuta), Harlequin Duck
(Histrionicus histrionicus) and Goosander (Mergus merganser), all nesting rarely; Gyrfalcon (Falco
rusticolus) at one aerie, Greater Black-backed Gull (Larus marinus) in Fagridalur; and Raven (Corvus
corax) at severa sites (Table 17).

The conservation value of the area is generally considered moderately high (Table 10) and yet high
due to rare plants. Fagridalur and Grageesadalur are in the Nature Conservation Registry (Conservation
Council of Iceland 1996) on the grounds that they are "rich plant oases approximately 600 m above sea
level" and display "a wealthy fauna of terrestrial invertebrates along with a scenic landscape.” In the
proposal of the Icelandic Institute of Natural History for the conservation of species and areas in
relation to the National Nature Conservation Strategy (Olafur Einarsson et al. 2002) it is suggested that
the eastern part of Brdardair (counting also Alftadalur, Vesturdalur and Laugarvalladalur) be
conserved as a part of a larger area that should also encompass Snadellsoradi (see 3.2.10). In the
suggestions of the Icelandic Institute of Natural History for the conservation of geological phenomena
in Iceland in relation to the National Nature Conservation Strategy (Helgi Torfason and Ingvar Atli
Sigurdsson 2002), it is proposed that Laugarvalladalur be protected due to geothermal activity and
unique lime precipitates.
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Table 10. Assessment of the conservation value of natural aspects of Briardalir.

Category

Phenomenon

Conservation value

Reasons

Appearance of land  Landscape

Geological
phenomena

Habitat types

Rare species

Important species
and populations

V egetation cover

Plants

Birds
Terrestria invertebrates

Reindeer

Pink-footed Goose

Average

Average

Average
Average
High

High
Average

Average

Average

A typical glacially eroded highland
landscape

Laugarvalladalur isfairly well vegetated;
Fagridalur oasisincredibly well
vegetated

Geothermal areas in Laugarvalladalur
and elsewhere

Only the eastern part of the area has been
evaluated

Many rare species
Many species are on the Red List

Diverse species of terrestria
invertebratesin Fagridalur and in
highland oases

Laugarvalladaur is an important
migration route for reindeer

The Pink-footed Gooseis afairly
common nesting bird
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3.2.10 Snafellsorafi (Vestur 6r adfi—Snaefel -Eyjabakkar) (5.3)

Diverse landscape, geological formations and biota. A well-researched area. Has a high conservation
value.

The area is 643 km? in surface area and lies between Sauda in
Bruardalir and Jokulsa & Dal to the west, Jokulsa i Fljétsdal to the
east and Hrafnkelsdalur to the north. A plateau on a pile of basalt
strata from the latter part of the Tertiary period of Earth’s history
and the beginning of the Quaternary. The landscape is varied,
marked by wind-eroded gravelly reaches, moor land, river gorges,
sediment terraces, and wetland areas, in addition to the central
volcano Snadell (1833 m), towering some 1100 m over the plateau.
The bedrock is dense and tight. This area is the location of runoff
rivers, the major rivers being Holkna, Sauda in Vesturdradi, Grjéta
and Langa

Detailed studies have been carried out on Snadellsdradi due to

environmental assessment in relation to two maor hydroelectric power plants and associated
reservoirs, i.e. Fljotsdalur Power Plant, with water diverted from Eyjabakkar (a concept that has now
been abandoned) and Karahnjukar Power Plant, with water diverted from Halslon and Ufsarlon and
from Muli and Hraun. Few other highland areas have been surveyed or are known to a like degree in
respect to natural conditions (e.g. Hjorleifur Guttormsson et al. 1981, J6n Gunnar Ottdsson et al. 1999,
Sigmundur Einarsson et al. 2000, Arni Hjartarson 2001, Sigurdur H. Magnsson et al. 2001, Hilmar
Malmquist et a. 2001, Skarphédinn G. bdérisson and Inga Dagmar Karlsdéttir 2001).

Many interesting geologica phenomena appear in this area (see for example Bessi Adalsteinsson 1974,
Helgi Torfason 1989, Helgi Torfason and Bessi Adalsteinsson 1992, Arni Hjartarson and Elsa
Vilmundardéttir 1998). The central volcano of Snafell was active during the Ice Age, even though
whether it is dill active is being debated. Palagonite formations are prominent, above al the
Kérahnjukar peaks, which erupted rather late in the Ice Age and dammed the valley south of
Karahnjukar (here this valley will be caled Hjaladalur). The layers of sediment thus formed are
particularly unique, among other things because of the proximity of the glacier and their obvious
origin. When the glacial tongue Bruarjokull surged approximately 10 km forward in the year 1890, it
pushed up massive "folds" of soil and rocky glacial detritus
in Kringilsarrani and Vesturdradi and on Eyjabakkar. There
is geothermal activity in a few places by Toéduhraukar in
Kringilsarrani and at Lindur, although it has not been
investigated much.

The vegetation of Snadellsdradi comprises part of a
continuity, though broken at many points, stretching from
Héradsfl6i to the margins of Vatnajokull. Vegetation maps
on a scale of 1:20,000 are available in manuscript and
published maps exist of the Eyjabakkar area, where lush
flood plains exemplify extraordinarily varied vegetation,
with the Eyjabakkar flora totalling at least 319 species.
Maps of plant communities and of habitat types have been
prepared for Hjaladalur and the immediate vicinity, where
an estimated 57% is considered vegetated land, mostly arid
terrain. The most common habitat types are moor land
(22%), gravelly ground (21%), snow beds and heath land
(16%) and Dryas heath land. The flora of Hjalladalur and its
vicinity accounts for at least 472 species (137 species of

Photo Dieter Graser 1998, vascular plants, 175 species of moss, 124 lichen species and
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36 species of fungi). Expansive, biologically rich wetland areas stretch through Vesturéradi. The bird
life is diverse, with at least 24 breeding species. The typical bird for Snafellsoradi is undoubtedly the
Pink-footed Goose (Anser brachyrhynchus), of which some 2200 pairs nest there, while around 10,000
birds moult their flight feathers at Eyjabakkar. Approximately half of Iceland's reindeer population
(about 1500 animals) roams in the summer ranges of Snadellsdradi, which are also the calving grounds
for aportion of that herd. In Hjalladalur, 290 species of terrestrial invertebrates have been encountered.

Principal points of natural interest

The area presents numerous natural phenomena. The main ones are as follows: the central volcano
Snadel, Iceland's highest mountain standing outside glaciers; river channels with waterfalls and
gorges; a grand succession of waterfals in the river Jokulsa i Fljotsdal; remarkable sediment layers
from the end of the Ice Age in Hjalladalur, forming along with Dimmugljdfur a continuum of
geologica history; the folds of earth in Kringilsarrani, on Vesturdredi and at Eyjabakkar (rare
phenomena on a global scale, according to Jon Gunnar Ottdsson et a. 1999); continuous vegetated
terrain from the coast to the glacier; flood plains on Eyjabakkar; rare habitat types; spring and summer
grazing grounds as well as calving areas for reindeer; and untouched wilderness. Sixteen rare plant
species have been found in Snadellsoradi: five species of vascular plants (Table 14), two moss species
(Table 15) and nine species of lichens (Table 16). Arthonia glebosa is considered rare on a global
scale. Of the terrestrial invertebrates, 37 species are accounted rare on a national scale and six
worldwide. Five bird species on the Red List (Icelandic Institute of Natural History 2000) breed in the
area (Table 17).

The conservation value of the area is unequivocal (Table 11). A section of the area (i.e., Kringilsarran)
is a reserve pursuant to a 1975 act on account of its importance for reindeer and due to indications of
the progression of surging in the glacial tongue Bruarjokull. So as to preserve species and areas, the
Icelandic Institute of Natural History proposes in respect of the National Nature Conservation Strategy
that Snadfellsoradi, in addition to the eastern part of Bruardalir along with Kringilsarrani, be protected
due to ‘International conservation value, unique landscape and uncommon geological formations,
diverse and species-rich habitat types, and biota’ (Olafur Einarsson et al. 2002).

Table 11. Assessment of the conservation value of natural aspects of Snadellstradi.

Category Phenomenon Conservation Reasons
value
Appearance of land  Landscape High Snadfell, Dimmugljifur, waterfalls, Kérahnjukar, the
river channel and surroundings of Jokla
Vegetation cover High Unusually continuous highland vegetation
Geological High Sediment terraces left by an ancient glacial lagoon,
phenomena jokulhlaup channel and gorge, glacial moraines,
"folds" of soil and young glacial formations
Habitat types High Snow beds and heath land (a habitat characterised by
diverse species) abound, wetland areas in Vesturoradi
Rare species
Plants High At least 16 rare species of plants grow in the area
Birds Average Five species on the Red List
Terrestria High Very diverse, many lowland species stretch into the
invertebrates highland

Important species
and populations Reindeer High Around 1500 animals (approximately half of the
country's reindeer population roams the area during
spring and summer)
Pink-footed Goose  High Some 2200 pairs nest in the area (4.3% of the
population); around 10,000 birds moult their flight
feathers at Eyjabakkar (3-4% of the population).
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3.2.11 Hraun? (5.4)

Hraun is a glacially eroded, wet, rocky plateau. The westernmost part, immediately adjacent to
Eyjabakkar (Muli) has been studied well. The conservation value is not considered high.

The area, 564 km? in size, is bounded by
aline drawn from the source of Jokulsa i
Lo6ni to brandarjokull and Hornbrynjain
the east. From there it is drawn aong the
rim of the highlands to the river Jokulsa i
Fljétsdal, proceeding on the west side of
the easternmost fork of that river to
Eyjabakkajokull (see map).

This is a massive plateau reaching an
altitude of around 900 m in the east and
southeast, but sloping gently towards the
northwest down to about 600-700 m at a
location named MUlli.

Area geology and hydrology, particularly toward the west, are well known due to the targeted
hydroelectric development first of Hraun and later of the Hraun Diversion for Karahnjukar Power
Plant (see for instance the bibliography of Hilmar Malmquist et al. 2001). Hraun bedrock isin general
composed of dense, ancient, impervious basalt strata. Glaciers have eroded the landscape into shallow
valley reaches between low ridges and elongated hills.

While terrain with large rocks,
stony hills and stretches of
gravel characterises the texture
of Hraun, the view to Shadell is
elegant.

The geology of the area is rather
unvarying, with the exception of
locations by the edge of the glacier,
which are always interesting, and a
rhyolite area by Geldingafell, east of
Eyjabakkaokull. There are severa
dightly warm springs in the area,
but they have not been investigated
much. Hraun belongs among the
Photo: Hilmar Malmquist 2001. area_s ,In .Iceland _Wlth thE.‘. hlgheSt
precipitation, particularly in refer-
ence to the southeastern part of the island. The main runoff rivers are Keldua and its tributaries, Fellsa,
Ytri-Saudd and Innri-Sauda, and Grjéta. Several rather small lakes and numerous ponds dot the
expanse of Hraun.

The vegetation and aguatic biota in the western part of Hraun were thoroughly surveyed in connection
with the proposed Hraun Diversion (Hilmar Malmquist et al. 2001, Kristbjorn Egilsson et a. 2001);
however, the eastern part is less well known. The whole area of Hraun has neverthel ess been described
through a vegetation map on a scale of 1:20,000 and the remaining areas have been loosely surveyed
by botanists (see Kristbjorn Egilsson et al. 2001). The vegetation of Mdli around Folavatn has been

2 Including Mdli.

41



thoroughly examined and classified into habitat types (Sigurdur H. Magnusson et al. 2001). The
vegetation there is fairly continuous, with the most common habitat types being those of Anthelia
moss, of moor land and of snow beds and heath land, of mire, and of gravelly ground. The upper
reaches of MUli are semi-vegetated with snow-bed vegetation dominant, but proceeding up and east the
terrain becomes more sparsely vegetated. There is considerable bird life by Folavatn, but it has not
been studied in a systematic way. Devoid of fish, the rivers and lakes display rather unvarying and
unproductive biota. Invertebrate life has only been investigated in the lakes, of which Folavatn
presents noteworthy invertebrate fauna. Although avian life remains ailmost entirely unexplored, it is
most likely scattered except around Folavatn on MUli, where there are significant breeding grounds of
the Long-tailed Duck (Clangula hyemalis). Mdli is of importance for reindeer in the autumn and
extending into the winter. The animals also keep somewhat to the eastern part of Hraun in the autumn
(Skarphédinn G. bdrisson, verbal information 2003). No species on the Red List (Icelandic Institute of
Natural History 2002) is known in this area.

Principal points of natural interest

On the whole the conservation value of area geological phenomena is rather low (Table 12), with the
exception of the rhyolite at Geldingafell and recent glacial remains by Vatnagjékull and brandarjokull.
The conservation value of the Hraun biota has been assessed in connection with the power plant for
Hraun and Hraun Diversion. Hakon Adasteinsson (1995) does not consider the ponds and lakes in
Hraun to have a high conservation value due to how poor they are. In contrast, Hilmar Malmquist et al.
(2001) consider the aquatic systems of Muli and Hraun to have a generally high conservation value as
part of uninhabited, untouched open spaces. The conservation value of Folavatn is estimated still
higher than it would otherwise be, as it is part of the aguatic system of Eyjabakkar and as it has "the
uniqueness on a national scale of being suited to host fish with regard to depth, size and fertility, and
yet remains without fish." The conservation value of vegetation in the upper extents of Mdli is
moderately high. Two extremely rare species of moss, Peltolepis quadrata and Sanionia georgico-
uncinata (Table 15), and one rare lichen species, Aspicilia simoénsis (Table 16), have been
encountered. No species on the Red List has been recorded as yet, although it is likely the Harlequin
Duck, Histrionicus histrionicus, breeds somewhat in the area.

Table 12. Assessment of the conservation value of natural aspects in the Hraun area.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape Low—average Glacialy eroded, rocky expanses
Vegetation cover Low Common highland vegetation
Geological Low Rhyolite area by Geldingafell, moraines at the
phenomena glaciers and dlightly warm springsin the
western parts of Hraun
Habitat types Average. Snow beds and heath-land habitat (rich in
Only partially researched  species) predominant in Ml
Rare species
Plants Average Two very rare species of moss
Birds Low
Terrestrial Average. Only known Interesting population of terrestrial
invertebrates to befound in lakes invertebrates in Folavatn
Important species
and populations
None known Probably low Research needed
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3.2.12 Loénsbradi (5.5)

In Lonsdradi and the mountainous area to the east the landscape is diverse, praised for its beauty.
Geologically, thisis one of the most remarkable areas in the country; as for the biota, its conservation
value is considered to be moderately high.

This area of 808 km? is bounded by Hndta and
brandarjokull aong its northern perimeter to the
upper ridges of Hamarsdalur. From there the
boundary follows the edge of the highlands through
Lonsheidi in the south to the limits of the reserve in
L énsoradin in the southwest (see map).

This is mountainous terrain, severed by deep
valleys, so that it is not strictly speaking entirely a
highland area. Whereas the northern part rests on
solid bedrock, the southern and eastern parts have
ancient central volcanoes with plutonic intrusions
and the frequent appearance of geothermal
metamorphosis. Scree-covered, eroded slopes, cliff
belts and vegetated valley basins are typical of the
landscape. Lonsoradi is among the most important areas in Iceland geologically, because it offers
diverse rock formations, intrusions, burned-out geothermal areas, rock strata at different levels on top
of older rock, more recent glacial formations, and stark erosion. It appears that a continuous chain of
central volcanoes lies from Snadell al the way to Austurhorn. As the east is reached from Lénsoradi,
another central volcano awaits which derives part of its name from Lén; in Flugustadadalur there is a
third one and a fourth in Alftafjérdur. The peaks of Jokulgilstindar (1313 m) form a highland ridge
stretching to the east from Lonsoradi, and the valleys situated north of these peaks are Flugustadadal ur,
Hofsdalur and finally Geithellnadalur.

This area displays a great deal of precipitation and high surface runoff. While there are few lakes and
ponds, there are many rivers—-most carrying some glacial water—that converge and descend into the
southernmost fjords on the east coast (the rivers Hamarsa, Geithellnad, Hofsa, Jokulsa i Loni and
Skyndidalsa).

Mapped in 1974-1979 (Helgi Torfason 1979), the area is
entailed in the geological map for central East Iceland
currently being prepared at the lcelandic Institute of
Natural History. Dalsheidi is one of the area's noteworthy
geological phenomena, formed in a sub-glacial eruption
around 800,000 years ago as lava flowed down an eroded
valley and almost reached the sea. One of the most obvious
unconformities in the country is in Mdulatindar, where
horizontal layers in the ground lie above eroded and
strongly slanting lava strata at the edge of a four to five-
million-year-old caldera. Here the caldera depression is
buried in younger formations, so that this scene might be
compared to Askja itself, if 1000 m of rock were to be
piled on top of it and then sliced away, unveiling the
internal structure in ravines and cuts. Massive intrusions of
gabbro and granophyre appear in Kjarrdalsheidi and in
Sviptungnahnukur. Acidic lava layers and ignimbrite
layers, along with dikes of acidic rock and intense
metamorphosis through hot water, lend glorious colours to
Photo Dieter Graser 1998. Lonsoradi. Framhlaup in Storsteinar is one of the few such
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phenomena in the area. Although most rhyolite areas in Iceland boast imposing natural beauty,
there are few places in which geohistory is more vivid than in Lonsoredi.

The vegetation in the greater part of the area has been mapped; this vegetation map is ready in
manuscript. No other systematic research on the biota has been conducted in this section of the
highlands. On the other hand, the distribution of plants is rather well known. Lonsoradi constitutes
high mountainous terrain, generally with little vegetation, although some plant life thrives in the lower
valleys, for example birch scrub. Approximately 195 species of vascular plants have been recorded in
the reserve of Lonsoradi. This diversity is achieved among other things because parts of the reserve
extend well below the highland rim. Mosses and animal life are basically unexplored.

Principal points of natural interest

Many special, even unique geological phenomena belong to this area, such as an easily observable
fraction of a caldera, acidic rock dikes (intrusions; see figure), and basalt intrusions and veins, besides
massive intrusions. Deep erosion has permitted a peek deep down into the pile of geological layers.
Diverse vegetation (e.g. natural birch scrub) isfound in the valeys. Four rare species of vascular plants
are encountered: Spring Quillwort (Isoétes echinospora), Serrated Wintergreen (Orthilia secunda),
Lance-leaved Moonwort, and Snow Fleabane (Erigeron humilis) (Table 14). At Austurskégar in Lon
(just outside the reserve and below the upper edge of the highlands), eight rare lichen species have
been registered.

The conservation value of the area is undisputed (Table 13), as half of it (Lénstradi) was protected by
law in 1977 and the other haf (i.e., Hofsdalur, Tunga, Geithellnadalur and brandarjokull) is in the
Nature Conservation Registry (Nature Conservation Council of Iceland 1996) with the note, "Lush
valleys with prospering scrub and woodland patches surrounded by colourful, high mountains." In the
suggestions of the Icelandic Institute of Natural History for protecting species and areas in relation to
the National Nature Conservation Strategy (Olafur Einarsson et a. 2002), it is proposed that
Austurskégar in Lon and Geithellnadalur be protected on account of birch woodlands that have been
fairly little disturbed and grow in company with unique vegetation and rare species of lichens. Avian
life has received little investigation, apart from life in the valleys, where there are for instance five
species occupying the Red List (Icelandic Ingtitute of Natural History 2000): Greylag Goose (Anser
anseri), Harlequin Duck (Histrionicus histrionicus), Goosander (Mergus Merganser), Gyrfalcon
(Falco rusticolus; nine aeries) and Raven (Corvus corax) (Table 17).

Table 13. Assessment of the natural conservation value of Lonsoradi.

Category Phenomenon Conservation Reasons
value
Appearance of land  Landscape High Diverse mountain landscape, abundant colours
Vegetation cover High Lush vegetation in valleys characterises the landscape.
Geological Very high Alftafjérdur, Lon, Flugustadadalur and Lénsoragfi used
phenomena to have central volcanoes. Plutonic intrusionsin

Kjarrdalsheidi and other places, dolerite formations,
glacial surging, rock stratain Mulatindar and other

areas.
Habitat types Not evaluated
Rare species
Plants Average Some rare vascular plants
Birds Not evaluated Limited research
Terrestria Not evaluated Research needed
invertebrates
Important species
and populations None known Probably low Research needed
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3.3 Raregeological formations and organisms
3.3.1 Geological formations

A variety of geological formations are found in the highlands north of Vatngjokull, ranging in age from
several decades (the last eruption in the area occurred at Askjain 1961) to 10-11 million years. A list
of a few such phenomena follows. The tradition of assessing rare geologica phenomena and for
prioritising with regard to conservation value is shorter than that concerning biological phenomena
(Helgi Torfason and Ingvar Atli Sigurdsson 2002). It is therefore necessary to maintain some
reservations in respect to the following list of items.

Geothermal heat
High-temperature geothermal areas are found in Vonarskard, Kverkfjoll, Askjaand Fremri-Namur.
o At Hveragil in Kverkfjoll the geothermal temperature reaches as high as 60° C, with extensive
calcium deposits.
e Fremri-Namur has a gecthermal areain acrater on a shield volcano, and considerable amounts
of sulphur.

L ow-temperature geothermal areas are evident in quite many places, e.g.:
e Laugarvellir: ahot spring of 70° C mineral water; extensive crusts of calcium, which are rarely
present in low-temperature areas
o Laugarfell: north of Snadell; awarm spring at 52° C-the warmest spring throughout a broad
area
e Lindur Calcium deposits by Laugarvellir.
Volcanic activity
¢ Dyngjuhdls: severely scorched by volcanic forces;
beautiful crater rows
e Trolladyngja: a massive, large shield volcano; probable
source of numerous eruptions
e Askja
- Large calderaaong with other smaller ones; the
most remarkable caldera depression in Iceland
- Oskjuvatn, the history of which is known and dated;
unique in the country's geological history
e Viti, an explosion crater

Glacial phenomena including glacial erosion and landslides
e Ground folded by the surging glacier into Toduhraukar
e Landdideat Storsteinar
e Dimmugljufur canyon, carved out by the river Jokulsa a
Dal
e Terraces of sediment in Hjalladalur Photo: Helgi Torfason.

Volcanic activity under glaciers
e Herdubreid: atable mountain of superbly beautiful symmetry; amajestic peak in genera
e Dalsheidi: avery clear example of an eruption and lava flow under aglacier

Intrusions
e Plutonic rock
- Gabbro in Kjarrdalsheidi
- Granophyre in Sviptungnahnikur

45



3.3.2 Vascular plants

Few rare vascular plants have been found in the highlands north of Vatnajokull-an observation that
can be applied the Icelandic highlands as a whole. However, large expanses remain insufficiently
investigated for it to be possible to assert that the following list is exhaustive. Areas that merit
particular interest and require further investigation are for example the geothermal fields in the
southern reaches of Vonarskard, as well as geothermal vegetation by the southeast corner of Oskjuvatn
(at an elevation of around 1150-1200 m). In Ytra-Fljotsgil by Skjalfandafljot there is considerable
birch scrub at around 550 m above sealevel. Thisis the only site where birch has been located this far
inland in North Iceland—perhaps the last remnants of woodlands previously existing in Krokdalur.

The following ten species of vascular plants considered rare on a national scale have been found in the
area. Nonetheless, only one of them ison the Red List (Icelandic Institute of Natural History 1996):

e Snow Fleabane (Erigeron humilis), Alpine Cat's Foot (Antennaria alpina), Nard Sedge (Carex
nardina) and Alpine Whitlowgrass (Draba oxycarpa), are all rather rare alpine species with
continental distribution patterns (i.e., growing inland far from the sea). These species primarily
appear in the northeastern highlands, and are widely distributed there.

e *Small Adder’s Tongue® (Ophioglossum
azoricum; see photo), is a geothermal
species occurring at two sites: in
Vonarskard and by Oskjuvatn.

e Thick-headed Sedge (Carex macloviana) is
acontinental species with adistribution that
is restricted more to the lowlands than the
highlands. The site whereit isfound in
porlédksmyrar is unusually far into the
highlands for this species.

Photos left and below: Hordur Kristinsson 1999.

e Common Water Starwort (Callitriche
hermaphroditica) isfound in the Snafell area
submerged in small ponds. Although it grows
under similar conditions at bjorsarver, it isalso rare
there.

e Spring Quillwort (Isoetes echinospora) has been
found in Lonsoradi. It grows in bodies of water at
many spots in the mountains of North Iceland, but
rarely very far from the sea.

e Lanceleaved Moonwort (Botrychium lanceolatum)
has been found in Vididalur in Lénsoradi.

o Serrated Watergreen (Orthilia secunda; see photo)
grows mostly in moor land and among scrub in the
lowlands. It was recently found unexpectedly at
Herdubreidarlindir, the only site where it has been
discovered so far from the coast in the highlands. It
isalso found in valley woodlands inside Lonsoradi but at a much lower elevation above sealevel.

% Species marked with an asterisk are assigned to the Red List (Icelandic Institute of Natural History 1996).
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Table 14. Rare species of vascular plants in the highlands north of Vatngjokull. The numbers signify
the number of entries for each species in the database of the Icelandic Institute of Natural History. In
some instances several entries are given for one and the same site.
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| soetes echinospora 1
Carex nardina 5 7 9 11 7
Antennaria alpina 3 3 4 1 4 6
Draba oxycarpa 9 1 9
Orthilia secunda 1 2
Callitriche hermaphroditica
Carex macloviana 2
Botrychium lanceolatum 1 4
Ophioglossum azoricum 1 2
Erigeron humilis 1 2 6 2 3 1 1

3.3.3 Mosses

There are eleven very rare moss species in the highlands north of Vatngjokull (Table 15), as follows:
* Atrichum angustatum: * Geothermal species. Found not only by the southeast corner of
Oskjuvatn but also in Landmannalaugar and in the Hengill area.

e *Atrichumtenellum: Geothermal species. Found by the southeastern corner of Oskjuvatn. Has
otherwise only been found at Laugarvatn.

e Bryum cryophilum: High a pine species. Found by Tungnafellg ékull. Has otherwise only been
found in the highlands by Eyjafjérour.

e *Bryum mitidulum: Mountain species. Found only by the conflux of the rivers Sauda and
Jokulsh & Dal on Snadfellsoradi. Has otherwise only been found around Lj6tipollur south of
Tungnad.

e *Bryumvermigerum: Found at asingle sitein Iceland, in Oskjuhraun not far from Drekagil.

e  Campylinum laxifolium: Mountain species. Found at only one location in the country, in
Fagridalur.

o Pdtolepis quadrata: Alpine species. Found by Folavatn on Mli. Has been found at only one
other Icelandic location, in E5ufjéll in Vatnajokull.

e *Philonotis marchica: Geothermal species. Found in Laugarvalladalur in Snafellsoradi. Has
been found at three other places—at Jardbadsholar by Myvatn, Reykir in Fnjéskadalur, and
Hveragerdi.

e Sanionia georgico-uncinata: Alpine species. Found by Geithellnavatn and in Nyidalur by
Tungnafellsjokull. Has also been found on morenes in Breidamerkurjokull, by Lakagigar and
on Kaldbakur by Eyjafjordur.

e Schistidium platyphyllum: Northerly riverbank species. Found by Arnardalsa. Has been found
at several other sites-by Svartain bjérsarver and by OrravatnsrUstir, HraunpUfugljufur and
Torfufell in Eyjafjordur.

e *Sthistidium venetum: Alpine species. Found in three locations on Snadellsoradi. Has
otherwise been found by Kaldbakur in Hreppar, by Lakagigar and in Gramifjallgardur.

“ Species marked by an asterisk are on the Red List (Icelandic Institute of Natural History 1996).
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Table 15. Extremely rare moss species in the highlands north of Vatnajokull. The numbers signify the
number of entries for each species in the database of the Icelandic Institute of Natural History. In some
instances several entries are given for one and the same site.
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Atrichum angustatum 1
Atrichum tenellum 1
Bryum cryophilum 1
Bryum mitidulum 1
Bryum vermigerum 1
Campylinum laxifolium 1
Peltolepis quadrata 1
Philonotis marchica 1
Sanionia georgico-uncinata 1 1
Schistidium platyphyllum 1
Schistidium venetum 3
3.3.4 Lichens

Twenty rare lichen species have been found in the highlands north of Vatnajokull (Table 16). It stands
out that rare species are noted exclusively in areas which have been thoroughly studied (i.e.,
M&drudal soradfi-Arnardalur, Bruardalir, Snafellstradi and Hraun, and by Tungnafellsokull and in
Herdubrei darlindir, which were research stations during the first effort to register the lichen flora of
Iceland, 1967-1968). In other areas, where lichens have been less thoroughly examined, no rarely
spotted species came to light. The detection of further speciesin the future is therefore likely.

These 20 species can be divided into three categories according to how rare they are. In the first

category are very rare species, which are only known within the area and have not been found outside

it:

e Acarospora badiofusca: Found only in Nyidalur by Tungnafellgokull, at an elevation of around
8000900 m [sic].

e Collema polycarpon: Found only in ageothermal area at the brink of Saudargljufur gorge by
Jokulsa 4 Dal.

¢ Rhizocarpon chioneum: A calcium-loving lichen that has only been found on hot-spring crustsin
the geothermal area of Vonarskard.

e *Sarcosagium campestre:®> Found only on tephra deposits east of Kreppa, west of Arnardalur.

e *Umbilicariarigida: Found only on cliffs by the southwest margin of Tungnafellgékull, at an
elevation of around 1500 m.

® Species marked with an asterisk are on the Red List (Icelandic Institute of Natural History 1996), although crustose lichens
were only to asmall extent included in that list.

48



ICELANDIC INSTITUTE OF NATURAL HISTORY, 2003 Natural Conditions and Conservation Value North of Vatnajskull - Summary

In the second category are species that exist in the area and are aso found in one or several places

outside it:

e Arthonia glebosa (see photo): Quite common on the terraces of sediment by Jokulsa & Dal
(recorded there in five places) but found in only two places outside the area: on Bondhdll by
beistareykir and by Hringsdalur on Latrastrond.

e Agspiciliasimoénsis: Found within the areaat a
single spot by Grjota northwest of Snadfell. Apart
from this found in only three placesin East
Iceland.

e Endocarpon pulvinatum; Found in a geothermal
area at the brink of Saudéargljufur by Jokulsa &
Dal, but in only one place outside the area, on
cliffs beside Lagarflj6t by Vallaneshdls.

e Mycobilimbia tetramera: Found in two placesin
the vicinity of Snadell but in only two other
locationsin Iceland, by Kollsvik north of
Latrabjarg and in bjorséarver. This species can
only be identified through microscopic
observation and may be more common than these
few findings indicate.

e Polysporina lapponica: Found south of Mddrudalur opposite Bagartdx!, near the borders of the
area. Known from two other sitesin Iceland, although its distribution is likely to be much greater.

e Protothelenella sphinctrinoides. Found in four places within the area, in Arnardalur and by
porl&kslindahryggur, by Laugara near Snadfell, and on Jokuléldur in Kringilsarrani. Outside the
area the species has only been found in three places—on Tindastéll by Skagafjérdur, in bjérsarver,
and by Hellisérbotnar in Sidumannaafréttur. Therefore, it seems to be most common in the area
north of Vatnajokull.

o Tephromela melaleuca: Found in quite afew places within the area, e.g. in Arnardalur, by
porl&kdlindir and borlakdindahryggur, by Middegistindar south of M&drudalur, and beside
Folavatn on Hraun. Aside from this area the species has only been found in bjérsarver.

Photo: Hordur Kristinsson.

The third category contains rather rare species that are found both within and outside the area:

¢ Brodoa oroarctica: Quite common in two small areas in the eastern part of the country, one of
which comprises the uppermost extent of Fljétsdalsheidi by Snadell, Folavatn on Mdli and Hraun.
The other area lies much farther north on both sides of Jokuldalur.

e *Cladonia imbricaria: Found at two placesin the area, on Grjétareyrar by Snadell and in
Arnardalur. Found in four other placesin Iceland, of which three arein the highlands.

e *|eciophysma finmarckicum: Seems rather abundant in Vesturdradi and Bruardradi, but is found
at only four places elsewhere in the country.

e *Lobothallia alphoplaca: Found in Arnardalur on M6drudalsoradfi and next to Midtunga by
Svinafellgokull in Hornafjordur. Known at five other places in the country. This speciesis entered
inthe Red List (Icelandic Institute of Natural History 1996) under the older name of Physcia
phaea.

e Mycobilimbia microcarpa: Found at two sites within the area, west of Arnardalsfjoll and on
Vesturdradi opposite Kringilsd. Has been found at four other Icelandic locations. This species can
be identified only through microscopic examination and is therefore likely to be found at further
points in future years.

e Pdtigera ponojensis: Found at two places within the area, by Herdubreidarlindir and in
Saudargljufur by Jokulsa a Dal. Has been discovered at nine other placesin the country and is
therefore rather rare on anational scale.

e *Phaeophyscia endococcina: Found in two places within the area, in Nyidalur by
Tungnafellsjokull and at Dimmugljafur along Jokulsd a Dal. Isfound in severa other places
farther west in North Iceland, as well as by Lagarfljot in Hérad.
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e *Phaeorrhiza nimbosa: Found at quite a few locations within the areain addition to seven
locations outside it, although only in the interior highlands. This species has a place on the Red
List (Icelandic Institute of Natural History 1996) since it had only recently been found when the
list was drawn up. Upon updating the list, this species should probably be omitted because of how
common it is.

Table 16. Rare lichen species in the highlands north of Vatnajokull. The numbers signify the number
of entries for each species in the database of the Icelandic Institute of Natural History. In some
instances several entries are given for one and the same site. Only part of these rare species have
received |celandic names.

Species/Area

Askja-Dyngjufjall
Herdubreidarlindir
Odadahraun

M 66r udal sor aefi—

Tungnafellg 6kull—
Vonarskaro
Headwater s of
Skjalfandaflj 6t
Trolladyngja
Herdubreid—
Arnardalur
Kverkfjéll—
Krepputunga
Bruardalir
Snaefell sor afi

L 6nsor i

Hraun

[y

Acarospora badiofusca
Arthonia glebosa

w

Aspicilia simoénsis
Brodoa oroarctica
Cladonia imbricaria 1

PR RN

Collema polycarpon

Endocarpon pulvinatum

Leciophysma finmarckicum 2 8
Lobothallia alphoplaca

Mycobilimbia microcarpa 1 2
Mycobilimbia tetramera

Peltigera ponojensis 1

Phaeophyscia endococcina 1

Phaeorrhiza nimbosa 3 1 5
Polysporina lapponica

Protothelenella sphinctrinoides 2 2
Rhizocarpon chioneum 1

Sarcosagium campestre 1

Tephromela melaleuca 5 1
Umbilicariarigida 1
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3.3.5 Birds

In Table 17 there is an overview of bird species on the Red List (Icelandic Institute of Natural History
2000) that breed in the highlands north of Vatngokull. Most species on the Red List breed in
M o6drudal straffi—Arnardalur or in Herdubreidarlindum, for a total of eight species. The fewest species
on the Red List breed by Tungnafellgokull, Trélladyngja and on Hraun including Mdli. There are a
total of 30 falcon aeries in the area. The Pink-footed Goose (Anser brachyrhynchus) is the only
important species breeding in the region north of Vatngjokull (Table 17), and is a very common
nesting bird by Skjéfandafljét, at Modrudal sorafi—Arnardalur, and on Snadellsoradi, though it is rare
around Tungnafellgokull and in Odadahraun. The distribution of the Pink-footed Goose's breeding

areas in Hraun or Lénsoradi is unknown.

Table 17. Bird species on the Red List (the Icelandic Institute of Natural History 2000) which are

Natural Conditions and Conservation Value North of Vatnajokull - Summary

known to breed in the highlands north of Vatnajokull.
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Photo: J6hann Oli Hilmarsson.
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The Harlequin Duck
(Histrionicus  histrionicus)
breeds at numerous pointsin
the highlands north of
Vatnajokull but is nowhere
common.



4 ASPECTSOF NATURE BY JOKULSA A FIOLLUM AND MYVATN-LAXA

4.1 Areadescription

The lowland aress selected for the present discussion (i.e., Jokulsargljufur canyon, Oxarfjordur,
Myvatnssveit and Laxd) are connected with the highlands north of Vatnajékull on the one hand along
Jokulsa a Fjéllum and on the other hand along the lava field Laxérhraun yngra from Ketildyngja and
also aong Laxarhraun yngra from Prengslaborgir and L udentsborgir (Figure 7).

Figure 7. Areas in the lowlands of Northeast Iceland connected with the highlands north of
Vatnajokull: Jokulsa & Fjollum down to the estuary (Jokulsargljufur and Oxarfjorour), Myvatnssveit
and Laxa.

Jokulsa & Fjollum

Jokulsa & Fjollum has its source in Dyngjujokull and Bruarjokull (Kreppa and Kverka rivers) and runs
to the sea at Oxarfjordur. Water in the river is mostly of glacial origin, even though several spring-fed
tributaries converge with it, such as Linda& in Hvannalindir, Lindaa in Herdubreidarlindir, Grafar-
landaa and Skardsa, in addition to smaller rivers and streams in Jokulsargljufur canyon. The length of
the river from source to estuary is around 206 km, the average rate of flow is 210-220 m%sec., and the
catchment area spans 7800-8200 km?. Jokulsa & Fjollum is the second longest river in the country and
the one that has the largest catchment area; nonetheless, it assumes fourth place as regards the average
rate of flow (although sources do not fully agree on the discharge figures and the size of the catchment
area; see Sigrun Helgadottir 1997).

The land along Jokulsa a Fjéllum from its source to estuary was shaped after the Ice Age by at least
two catastrophic floods, evidence of which is frequently very clearly visible, e.g. north of Kverkfjoll
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and westwards to Vadalda, where there are indications of the flood courses and where massive
boulders remain on the windswept sands. The volume of water filled Jokulségljufur canyon, eroding
and washing away layers of lava and earth materials, and spreading over the moor lands south of
Kelduhverfi. The water flow is considered at its peak to have reached up to 200 thousand cubic metres
per second, which sufficed to carve out the cliff fortress of Asbyrgi. What caused these tremendous,
catastrophic floods has not been exhaustively studied, but it is considered likely that volcanic activity
in Vatnajokull played a role. South of Jokulsargljdafur, Jokulsa runs through recent lava fields and
broad glacia sands. The landscape from Mddrudalur south to Vatnajokull is particularly special.
Palagonite ridges from the Ice Age form a jagged mountain range in the east, while low, eroded
palagonite ridges, glacial sands and glacial rock detritus from the end of the Ice Age form rounded-off
mounds and depressions to either side of Jokulsa. Rising in the west are major volcanoes such as Askja
and the palagonite table mountain Herdubreid, interspersed with large shield mountains and wide-
spreading Holocene lava fields. In the south appear Kverkfjoll and the glacial outwash materials in
front of Dyngjujokull, with Vatngjokull in the background. These areas have been discussed earlier in
the text.

In this part the river will be traced from the highlands to its mouth in Oxarfjérdur. For the sake of
convenience, the area is divided into two sections, firstly the Jokulsérgljufur canyon itself, and
secondly the river estuary in Oxarfjoréur. Since Jokulsa & Fjollum remains unspoiled and unharnessed
by human beings, the opportunity still exists to protect a giant river from its source to its estuary and
hence put on reserve "assets which cannot be evaluated in terms of money, but measured by hours of
pleasure" (Sigurdur bPorarinsson 1978).

Myvatnssveit and Laxa

The land of Skatustadahreppur al the way to the glaciers, in addition to Laxa with its islets and
tributaries down to the river estuary by Skjalfandafldi, is protected by a specia act, No. 36/1974 (see
Figure 3, the pale green area). A large portion of the area that law No. 36/1974 pertains to lies inside
the highlands, in sub-areas discussed in the earlier half of this report: Trolladyngja (3.1), Askja—
Dyngjufjoll (3.3), Herdubreid—Herdubreidarlindir (3.4) and Odédahraun (3.2). This part will focus on
the lowlands of Skltustadahreppur, i.e. Myvatn and its surroundings, especially south and east of the
lake (see 4.2.1).

Dettifoss. Photo: Snorri Baldursson 1984.
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Figure 8. Nature conservation map of Myvatnssveit. Key: maroon areas = Conservation Category la
(landscape and points of natural interest in Category 1), purple areas = Conservation Category 1b
(landscape and points of natural interest in Category 1), pink areas = Conservation Category 2
(landscape and points of natural interest in Category 2), yellow areas = Conservation Category 3
(landscape and points of natural interest in Category 3), grey areas = Conservation Category 4
(denuded expanses) (cf. Nature Conservation Council 1987 and Chapter 4.2.1).
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4.2 Aspectsof nature and the conservation value of individual areas
4.2.1 Myvatnssveit® and Laxa

Myvatn and its vicinity are unique among areas of their sort for their diverse geological phenomena,
landscape and biota. Conservation value on a global scale.

The area, around 1350 km? in extent, includes
the more lowland reaches of Skatustadahreppur
in addition to Lax& The eastern boundary is
along Jokulsa a Fj6llum, the northern perimeter
passes through Eilifur, and the western margin
lies along Hoélasandur, Méasvatn, Kalfborgarar-
vatn and Sandvatn (see map).

Much has been written on the nature found at
Myvatn and in its vicinity. In the following
general overview, information was partialy
obtained from the website of the Myvatn Nature
Research Station (Arni Einarsson 2003), where
thereisalso adetailed list of references.

The land around Myvatn to the south, east and
north is shaped by volcanic activity, while to
the west there are wetlands and moor lands.

Volcanic activity east and south of Myvatn

since the Ice Age is divided into two periods.

The first one, the Ludent Period, began in the

late Ice Age and extended considerably into
postglacial time. The tephra crater Ladent and Ketildyngja (see the discussion on Odédahraun in
Chapter 1.2.6) are from this time. The lava of Laxérhraun eldra ran from Ketildyngja all the way to
Myvatnssveit and onward down Laxardalur and Adaldalur. The latter period derives its name from
Hverfjall (Hverfell) and began with a major tephra eruption that formed the mountain around 2900
years ago. Around 200 years later, the lava of Laxarhraun yngra emerged from brengslaborgir and
L udentsborgir east of the lake, to flood over the Myvatn of that time, then down Laxérdalur and out
into the sea through Adaldalur. Laxérhraun yngra formed the modern Myvatn with Ytrifléi and
Syarifléi, along with adjacent areas. The pseudocraters by Myvatn were formed by steam eruptions
when the lava poured out into the lake which blocked it. Dimmuborgir and the lava pinnacles by
Kéfastrond and H6fdi are the remains of emptied lava ponds from Laxarhraun yngra. To the north
there are two fracture zones. The more easterly zone connects to Namafjall and Krafla and the more
westerly one to beistareykir. Between them rises the table mountain Gaesafjoll. The high-temperature
area in Krafla is being utilised for the production of electricity but still retains unharmed geological
phenomena, such as Viti and Leirhnjukur. Viti was formed in an explosive eruption at the beginning of
the Myvatnseldar eruption series (1724-1729), although the crater row itself lies west of Leirhnjukur
and the lava flowed south into Myvatn. The eruption fissure of the eruption series Kréflueldar (1975—
1984) lies dlightly farther east, and the lava from there streamed mostly to the north. These eruption
sites are well known all around the world, because Kréflueldar and the research connected with that
series of eruptions received avid attention. To the southeast of Myvatn stands the table mountain
Blé&fjall, which is from the Ice Age, and northeast of it the range of Blé&fjallsfjallgardur, which consists
of palagonite ridges and mountains formed in eruptions under the glaciers of the Ice Age, with rough

® Generally speaking the geographical term Myvatnssveit refers to the inhabited area around Myvatn and the
lake's nearest vicinity, but may also refer to the district of Skutustadahreppur (Nature Conservation Council of
Iceland 1987).
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Holocene lavas lying in depressions in between. This eruption zone is severely scorched by lava and
ash from Myvatn all the way south of Askja; in fact, the very name of Myvatnsoradi implies an
arduous terrain, covered with sand and hardly vegetated.

The core of the area, Myvatn, lies at an elevation of 278 m above sea level and is on the western
margin of the eastern eruption zone (see Figure 2). Among the largest lakes in Iceland with a surface
area of 37 km?, Myvatn has a coastline cut by exceptionally frequent inlets. The lake is shallow, with
the greatest depth at 4.2 m and an average depth of close to 2.5 m. Laxa, one of Iceland's biggest
spring-fed rivers, flows from Myvatn. Nearly al the water discharged into Myvatn comes through
springs along the lake's eastern shores. The only river running into Myvatn, Graenilakur, originates in
Gramnavatn lake, which also derives most of its water from springs, in asimilar manner to Myvatn.

Ten to fifteen pairs of the
Gyrfalcon (Falco rusticolus) base
their livelihood on Myvatn and
Laxd. The figure shows a half-
grown Gyrfalcon nestling.

Myvatn is the most fertile freshwater lake in the
country. Its biological wealth is based on nutrient-
rich spring water, high rates of sunshinein this area,
and the favourable depth of the water. In Ytrifl6i
there are carpets of sessile aguatic plants, while in
Sydrifli Green Algae are most apparent, eg.
Cladophora aegagropila, which in two spots in the
lake grows in rather large spheres that might be
termed "lake balls' (kaluskitur). Blue-green bacteria in the plankton cause the lake water to become
greenish and murky in appearance, particularly during mid-summer (called "a loosening of clay™).
Nonetheless, miniscule diatoms provide the nutritional foundation for benthic animals, of which just
over 50 species are known, most of them lying at the bottom. The greatest biomass among the benthic
animals is ascribed to chironomid larvae; over 40 species of chironomids are known in Myvatnssveit,
despite only a few being very common. Miscellaneous other benthic animals are attributed to Myvatn,
among them dlugs, crustaceans, leeches, bivalves, annelids, flatworms and the hydroid Hydra. The
bottom of Laxariver is completely dominated by simulid larvae, which have adjusted to lifein running
water and derive their nutrition from planktonic algae and other organic particles carried downstream
from Myvatn. The abundance of fish has made Myvatn one of the best-known fishing lakes in the
country. The Arctic Char (Salvelinus Alpinus) is the most important game fish. Brown trout (Salmo
trutta) stay mostly in Ytrifléi and in Laxd, which is without a doubt the best trout-fishing river in
Iceland. Laxa in the stretches associated with Adaldalur valley belongs among the most famous rivers
for trout fishing.

Photo: Olafur Hrafn Nielsen 2002.

Conditions in the proximity of
Myvatn are conducive to vegetation.
Birch is most conspicuous toward the
north and east, while bog land and
moist grassy aeas are common
toward the west and the south. Islands
and idets in Myvatn and Laxa are
vegetated by birch, Salix and flower-
ing plants. Lichens are particularly
prominent, especially the yellow-red
species of Xanthoria, the species
Flavocetraria nivalis, and the yellow-
green Alectoria ochroleuca.

Lake Myvatn. Photo: Snorri Baldursson 2002.
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Terrestrial invertebrate life in the area has not been researched much. The swarms of midges make
conditions favourable for spiders, as evidenced by a greater number of spiders in Myvatnssveit than is
known elsewhere in the country. Around 58 species of birds have bred by Myvatn and Laxa, among
them all the duck species in Iceland (totalling 16), with the sole exclusion of the Shelduck (Tadorna
tadorna). Few places in the world can boast more species of breeding ducks. The surroundings of
Myvatn and Laxa serve as the principal home territories of several Icelandic bird species: Slavonian
Grebe (Podiceps auritus), Gadwall (Anas strebera), Tufted Duck (Aythya fuligula), Scaup (Aythya
marila), Common Scoter (Melanitta nigra) and Barrow's Goldeneye (Bucephala islandica), and there
are more Harlequin ducks (Histrionicus histrionicus) on Laxa than on any other river in Iceland.
Barrow's Goldeneye (Bucephala islandica) is truly the typical bird for Myvatn.

Principal points of natural interest

Myvatn with the neighbouring wetland areas and the river Laxa is world-renowned for its diverse biota
and unique ecology. The attraction of Myvatnssveit stems however not least from its distinctive
landscape and geological phenomena, many of which are unique among their type. On the nature
conservation map for Myvatnssveit (Nature Conservation Council of Iceland 1987), the points of
natural interest in the area are classified into four categories (Figure 8). The first category contains
points of natural interest that are for instance considered outstanding examples of certain geological
phenomena, provide a basis for the existence of particular animal populations, boast an especially
diverse biota, or strongly shape the appearance of the landscape. The list accounts for 38 points of
natural interest in Category 1 and 24 in Category 2. It would take too much space to recount them all
here, but the following geological phenomena in Category 1 can be mentioned: Hverfjall, a gigantic,
beautifully shaped tephra crater; the crater rows Ludentsborgir and Prengslaborgir; the lava pinnacles
of Dimmuborgir and Klasar; the pseudocraters by Sydrifléi—in particular the Skitustadagigar, which
are among the largest and most nicely formed in Iceland; the lava fissures Stéragja and Grjoétagjg; the
fields of hot springs at Jardbadshélar, Hverardnd and Leirhnjukur; and many more (Figure 8). There
are also plenty of biological phenomena. Ten rare species of vascular plants grow by Myvatn and Laxa
(Table 21), among them five species on the Red List (Icelandic Institute of Natural History 1996):
Common Moonwort (Botrychium lunaria), Hudson Bay Sedge (Carex heleonastes), Small Adder’s
Tongue (Ophioglossum azoricum) Herb-Paris (Paris quadrifolia) and Fleshy Stitchwort (Stellaria
crassifolia). Nine extremely rare lichen species have been found in Myvatnssveit (Table 22), four of
which have not been found elsewhere in the country: Aspicilla supertegnes, Caloplaca chrysodeta,
Fulgensia bracteata and Phaeophyscia constipata. One species of moss, Polytrichum hyperboreum,
has only been found in Iceland inside Myvatnssveit. Seventeen of 32 bird species on the Red List
(Icelandic Institute of Natural History 2000) breed or have bred in the area (Table 23), rendering
Myvatn and Laxa of fundamental importance for those bird species that are endangered or threatened.
Quite a number of rare spider species are found by Myvatn and Laxa: Dictyna arundinacea (the only
site where it is found), Robertus lyrifer, Walckenaeria atrotibialis and Wabasso questio (two
locations), Maso sundevalli, and Tetragnatha extensa (rare outside Myvatnssveit).

The conservation value of Myvatn, Laxa and their vicinity is undisputed on a national and global scale;
for example, the land of Skatustadahreppur all the way to the glacial ice was protected by a special act
in the year 1974. The year before, 1973, the craters of Skitustadagigar had been protected as natural
monuments. In 2001 the Minister for the Environment appointed a committee to re-examine Act No.
36/1974 on the conservation of Myvatn and Lax& considering altered administrative procedures and a
fresh legal framework in the area of conservation. The committee handed in its work in February 2002,
suggesting through its majority that the actual nature conservation area the laws cover be significantly
curtailed and that the sole targets be Myvatn and Laxa including islands, idets and tributaries, in
addition to neighbouring wetland areas. The laws would thus not pertain to a number of extraordinary
geological phenomena north and east of the lake. In a provisional stipulation to the draft for the bill,
the Environment and Food Agency of Iceland is requested to begin preparations immediately for
announcing the protection of the points of natural interest in Skdtustadahreppur that fall outside the
boundaries described above. In the opinion of the Icelandic Institute of Natural History it is extremely
urgent that this declaration of protection be finished parallel to the new legislation.
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Table 18. Assessment of the conservation value of natural aspects around Myvatn and Laxa.

Category

Phenomenon

Conservation value Reasons

Appearance of land  Landscape

Geological
phenomena

Habitat types

Rare species

Important species
and populations

V egetation cover

Volcanoes
Lavaformations
High-temperature areas
Glacial remains

Plants

Birds
Terrestria invertebrates

Many

High
High

High

Not evaluated

High

High
High

High

Diverse landscape: lake, ponds of lava, lava
formations, pseudocraters

Lush wetland areas, islets, birch woodland and
cultivated areas characterise the landscape.

Rows of cratersin brengslaborgir, pyroclastic
craters such as Hverfjall and L udent, ancient
ponds of lava such as Dimmuborgir, fissures
with geothermal heat, geothermal fields at
Namaskard and other places, etc.

Research needed

Fifteen rare species of vascular plants and ten
very rare species of lichens

Seventeen species on the Red List

Six rare species of spidersand at least onerare
species of crayfish

Around or over half the populations of the
following bird species breed by Myvatn and
Laxa Slavonian Grebe (Podiceps auritus),
Gadwall (Anas strepera), Tufted Duck (Aythia
fuligula), Greater Scaup (Aythia marila),
Common Scoter (Melanitta nigra) and
Barrow's Goldeneye (Bucephala isandica). In
addition, Myvatn is an important moulting area
for most of these species, as well asfor the
Whooper Swan (Cygnus cygnus).
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4.2.2 Jokulsargljafur

One of the most magnificent river canyons in the country, with waterfalls, protective cliffs and rich
vegetation. Half of the canyon has been declared protected as a national park.

This area is around 265 km? in extent and is delimited by a
strip some 500 m wide aong Jokulsa & Fjollum down to the
border of the national park by Dettifoss. From there the
bounds lie along the edge of the national park and the road to
Vesturdalur north to Highway 85. In the east the perimeter
follows Highway 864 (see map).

Much has been written on the natural aspects of Jokulsar-
gljufur, although here support is above al sought in the
overviews by Sigrin Helgadéttir (1997) and Theoddr Gunn-
laugsson et al. (1975).

The landscape of Jokulsargljufur receives its traits from the
interplay of fire, water and ice. The gorge itself is a
spectacular natural construction of sheer cliffs, water
channels, protective cliffs, crater plugs and lava formations.
Birch woodland and scrub yield a milder expression to the
terrain. Where Jokulsa a Fjollum tumbles down from the rim
of the highlands into Jokulsargljufur, there is a series of
waterfalls-Selfoss, Dettifoss and Hafragilsfoss-composing "a combination that has few rivas
throughout the globe" (Sigurdur Pérarinsson 1978).

The actual canyon of Jokulsargljufur, around 30 km long, was carved by Jokulsa a Fjéllum through
catastrophic floods since the end of the Ice Age, aong with the river's relentless activity during the
past 10,000 years. Lava has flowed from two fissure eruptions since the Ice Age and passed down the
canyon, on the one hand from a 6-km crater row that curves from Raudhdll by Hljédaklettar south to
Stallar, and on the other hand from an terrifically long row of craters that is associated with Sveinar
and Randarhdlar and transects the gorge dlightly below Hafragilsfoss. Two or more catastrophic floods
in Jokulsa a Fjéllum 2500 to 4000 years ago rushed through these lava fields and crater rows,
determining the most basic factors in the landscape of the canyon. Above Raudhdlar the floods rinsed
cinder and tephra away from the crater row and left behind the mere crater plugs where HIj6daklettar
are now located (Theoddr Gunnlaugsson et al. 1975).

Vegetation maps of Jokulsargljufur are available in manuscript at the Icelandic Institute of Natural
History. No research on habitat types has been carried out for the area. The Icelandic Forestry Service
has prepared a survey of the country's birch forests, including those in Jokulséargljafur (Asa Aradottir et
al. 1995). The vegetation of Jokulsargljufur is diverse, with aternating birch woodlands, moor land,
gravelly terrain and outcropping bedrock, springs, streams and bogs. Whereas small-scrub moors are
the most common vegetation type in Jokulsargljufur, woods and scrub contribute most to the
appearance of the landscape (Sigran Helgadéttir 1997). The avian life in Jokulsérgljufur is quite well
known, although the studies have above all been conducted in connection with the annual monitoring
of the gyrfalcon population (Olafur K. Nielsen, oral communication). Around 40 bird species have
bred in the area.

Principal points of natural interest

The most extraordinary points of natural interest in Jokulsargljufur are geological formations-the
canyon, volcanoes and major waterfalls. Dettifoss is considered to have more water than any other fall
in Europe and few places show such clear signs of catastrophic floods as Jokulsargljufur. Four rare
vascular plants (Table 21) are found in Jokulsargljufur, among them two on the Red List (Icelandic
Institute of Natural History 1996): Hudson Bay Sedge (Carex heeonastes) and Herb-Paris (Paris
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quadrifolia). Six very rare lichen species have been found there (Table 22), and one of them,
Chaenotheca cinerea, has not been found elsewhere in the country. The moss Rhodobryum roseum
grows in Jokulsargljufur and in three other places in Iceland. Nine bird species on the Red List
(Icelandic Institute of Natural History 2000) have bred there: Great Northern Diver (Gavia immer),
Slavonian Grebe, (Podiceps auritus), Greylag Goose (Anser anser), Pintail (Anas acuta), Harlequin
Duck (Histrionicus histrionicus), Goosander (Mergus merganses), White-tailed Eagle (Haliaeetus
albicilla), Gyrfalcon (Falco rusticolus), Great Black-backed Gull (Larus marinus) and the Raven
(Corvus corax) (Table 23).

Jokulsargljafur have an undoubted conservation value on
a national and global scale mainly as a consequence of
various geological formations. West of the river, Jokulsar-
gljufur was declared protected as a national park in 1973
and the canyon east of the river is in the Nature
Conservation Registry (1996). In 1996 the series of
waterfalls Hafragilsfoss, Dettifoss and Selfoss, along with
adjacent areas, were declared protected as sites of natural
interest. In a conservation plan for Jokulsargljufur, Sigrin
Helgaddttir (1997) explains the possible means of
enlarging the national park so as to achieve the origina
goal of protecting the entire canyon and not in the least to
correlate the national park boundaries with ecological and
geological standards. The most conservative suggestion
aims at adding a strip of land east of the river in addition to all of Asbyrgi, so that the canyon and its
principal geohistorical phenomena form a visual whole. Another suggestion proposes adding the mud-
flats and estuary areas of the river Jokulsa to an enlarged national park, thus creating an entity of
geological and cultural history, as well as encompassing important biological points of interest in
Oxarfjoréur. The third suggestion, in addition to the enlargements already mentioned, proposes
protecting alarger area east of the river to provide the national park with some breathing space toward
the east.

Photo: Snorri Baldursson 1984.

Table 19. Assessment of the conservation value of natural aspects in Jokulsargljufur.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape High Diverse landscape: canyon, protective cliffs,
potholes, lava and rock formations
V egetation cover High Flourishing birch woodland, lush river banks
and flowering slopes strongly characterise the
landscape
Geological Crater rows, basalt High Canyon, protective cliffs, potholes, signs of
phenomena columns, waterfalls, rock catastrophic floods, rows of cratersthat have
strata of many kinds been cut apart, such as Raudholar
Habitat types Not evaluated Research needed
Rare species
Plants Average Four rare species of vascular plants and six
very rare lichens
Birds High Nine species on the Red List, eight Gyrfalcon

Important species

Terrestrial invertebrates Not evaluated

None Low

aeries
Research needed

The areais not considered to have adecisive
significance for any species.
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4.2.3 Oxarfjordur

Oxarfjordur is the flat estuary of Jokulsa & Fjollum. The wetlands there comprise an important bird
territory with international conservation value.

The boundaries of the area, which is around
239 km? in size, run along Sanda (Brunnd) from
the river mouth south to Randir and to the
junction on Highway 85. From there they lead
to Eyvindarholt and follow the highway to the
west and the north of Lon.

The land is flat estuary terrain, consisting of
sands with little vegetation and of gravelly
ground farthest north, although more vegetation
appears closer to the sea, where there are till
inhabited farms despite the abandoning of most
traditional farming. Jokulsa & Fjollum branches
through these expanses, and its largest fork,
Bakkakvisl, divides the area into Vestursandur
and Austursandur.

The bedrock is covered over with loose, deep
layers of earth, ancient marine deposits, and sediment from the river Jokulsi. This area is frequently
cracked, lying in the same fissure zone as Krafla. Hefty movements and changes occurred in the rifts
of Oxarfjordur at the beginning of the spate of activity initiated around Kraflain 1975. A great deal of
geothermal heat is present by Bakkahlaup through the middle of the area. This geothermal heat
evidences itself in the form of hot and warm springs that reach temperatures of up to 90° C (Ministry
of Industry 1994).

The fieldwork for vegetation mapping has been completed in Oxarfjordur, although the task of
synthesising this work into a map still remains. Experimental drilling has been conducted in the area to
serve geothermal investigations (Ministry of Industry 1994) and for the same purpose a pilot study was
conducted by Bakkahlaup of vegetation and bird life (Hordur Kristinsson and Olafur K. Nielsen 1998).
The florais quite well known. The most common types of terrain are nearly barren sands and gravel
flats, with sand-strewn patches of Salix and well-vegetated moor lands containing small scrubs of Salix
and dwarf birch (Betula nana), as well as cultivated land. In the most northerly reaches of Assandur
there is a land reclamation fence where the Soil Conservation Service of Iceland has sown Lyme-grass
(Leymus arenarius), Nootka Lupin (Lupinus nootkatensis) and other plants. The avian life is
extraordinarily diverse and rich; up to 56 species have bred there, of which somewhat under 50 breed
annually.

Principal points of natural interest

The main geological phenomena, besides geothermal areas, relate to the fissure zone and changes that
occurred to it during the Kroflueldar eruption series. Five rare species of vascular plants grow in
Oxarfjordur (Table 21), one of which, Devil's-bit Scabious (Succisa pratensis), is on the Red List
(Icelandic Institute of Natural History 1996). No rare lichen or moss species has been found in the
area. Oxarfjordur has an international conservation value due to its diversity of birds. Fifteen bird
species on the Red List (Icelandic Ingtitute of Natural History 2000) have bred there: Great Northern
Diver (Gavia immer), Slavonian Grebe (Podiceps auritus), Greylag Goose (Anser anser), Gadwall
(Anas strepera), Pintail (Anas acuta), Northern Shoveler (Anas clypeata), Common Scoter (Melanitta
nigra), Barrow's Goldeneye (Bucephala islandica), Gyrfalcon (Falco rusticolus), Water Rail (Rallus
aquaticus), Grey Phalarope (Phalaropus fulicarius), Common Gull (Larus canus), Great Black-backed
Gull (Larus marinus), Short-eared Owl (Asio flammeus) and Raven (Corvus corax) (Table 23). Ducks
nest a great deal by Vikingavatn, where breeding species include such rare species as Gadwall (Anas
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strebera) and Common Scoter (Melanitta nigra). Breeding populations of Slavonian Grebe (Podiceps
auritus), Greylag Goose (Anser anser) and Great Skua (Strecorarius skua) are considered to have
conservation value on an international scale. lceland's second-largest breeding grounds for the
Slavonian Grebe (Podiceps auritus)—with around 100 pairs, amost one-fifth of the population—are
situated around Vikingavatn. Two to three hundred pairs of Great Skua (Stercorarius skua), as much as
5% of the population, and an unusual abundance of the Red-throated Diver (Gavia stellata)—amounting
to many dozen pairs, perhaps 2—4% of the population—breed on the sands in the central part of
Oxarfjordur. Numerous Greylag Geese (Anser anser) also breed on the sands (hundreds of pairs;
possibly 5% of the population), in addition to thousands of the greylags moulting their flight feathers
there. The proposal of the Icelandic Institute of Natural History for the protection of species and areas
in respect of the National Nature Conservation Strategy (Olafur Einarsson et al. 2002) suggests that
Oxarfjordur be protected.

Table 20. Assessment of the conservation value of natural aspects in Oxarfjoréur.

Category Phenomenon Conservation value Reasons
Appearance of land  Landscape Low Flat estuary areathat seems to possess little
unique status
Vegetation cover Average Sandy patches of Salix, heath with small
scrubs and cultivated land dominate the terrain
near the sea.
Geological Low Comparable geological layers are found at the
phenomena surface in many places
Habitat types Not evaluated Research needed
Rare species
Plants Low Four rare species of vascular plants
Birds High Fifteen species on the Red List
Terrestrial invertebrates Not evaluated Research needed
Important species Podiceps auritus High The areais of international conservation value
Anser anser as abreeding ground for Slavonian Grebe

(Podiceps auritus; up to 20% of the breeding
population), Great Skua (Stercorarius skua; up
to 5%) and Greylag Goose (Anser anser; up to
5%), in addition to thousands of greylag geese
moulting their flight feathersin the area

Sercorarius skua
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4.3 Rare organisms

4.3.1 Vascular plants

Natural Conditions and Conservation Value North of Vatnajokull - Summary

Table 21 presents an overview of rare vascular plant species in Myvatnssveit and along Laxa, as well
asin Jokulséargljufur and Oxarfjordur. Ten species grow by Myvatn, four in Jokulsargljufur and five in

Oxarfjoréur.

Table 21. Rare species of vascular plants around Myvatn and Laxg and in Jokulséargljafur and
Oxarfjordéur. Upon selecting species, rather more rigid standards were applied than for the comparable
list and table concerning the highlands north of Vatnajtkull (see Chapter 3.3.2). For this reason species
such as Serrated Watergreen (Orthilia secunda) and Thick-headed Sedge (Carex macloviana) did not
earn entry into the list, even though they are found at many places in these areas. The numbers signify
the number of entries for each species in the database of the Icelandic Institute of Natural History. In
some cases there are several records for one and the same site (e.g., Herb-Paris (Paris quadrifolia) in
Stéragjd). An asterisk (*) denotes species on the Red List (Icelandic Institute of Natural History 1996).

Species/Area

Myvatn-L axa

Jokulsargljufur

Oxarfjordur

Remarks

| soetes echinospora

Antennaria alpina

Athyrium filix-femina

Botrychium lanceolatum

Botrychium minganense

*Botrychium simplex var. simplex
and var. tenebrosum

Callitriche hermaphroditica

Carex brunnescens

* Carex heleonastes

[EEY

13

24

A rather rare aguatic plant growing in deep ponds that do not
dry out in the summer. Has been found at Sandvatn in
Myvatnssveit.

Rather rare species which growsinland and is hence more
common around Myvatn than generally elsewhere. Grows
there in avery scattered fashion, nowhere in great quantity.
Has been encountered by Jokulsa a Fjollum at two locations:
in Asbyrgi and by Hafragil.

Rather rare fern — very rarein North Iceland. A considerable
stand of it grows in Stéragja by Myvatn.

Rare species with an extremely scattered distribution—rarely
more than afew plants at each locale. Found at three sites
by Myvatn: Grimsstadir, Bjarnarflag and Hr(tey.

Recently detected speciesin Iceland. Only found by
Jardbadshdlar and at Bjarnarflag in Myvatnssveit.

Also known to exist at several placesin Medalland.

Only found by Jardbadshdlar and in Bjarnarflag, Myvatnssveit
— both varieties.

An aquatic plant that always grows submerged in water. Has
been found in Myvatn and Gramavatn. Has also been found
in Laxaat quite afew locations. Grows there in still inlets
and lava depressions. In Oxarfjéréur it grows in the catch-
ment area of Litla (geothermal effects), from that river's
source down to Arnaneslén.

A dryland sedge that has been found in three places by
Myvatn. Also found in Svinadalur by Jokulsa a Fjollum.

One source tells of Hudson Bay Sedge at Framengi by
Myvatn. A very rare sedge that is otherwise only known at
Kviar by Jokulsa & Fjollum and on Flj6tsheidi in South
bingeyjarsysa.
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Table 21. Continued.

Species/Area

Jokulsargljafur

Oxarfjordur

Remarks

Galium trifidum

*Knautia arvensis

Lathyrus palustris

* Ophioglossum azoricum

Ruppia maritima

*Paris quadrifolia

*Sellaria borealis

Vaccinium microcarpum

Zannichdllia palustris

~ |Myvatn-Laxa

47

16

A very tiny aguatic herb most often growing among mosses
in bottom vegetation, accompanied by robust sedges. It has
been found at two sites by Myvatn (Framengi and Sldtnes),
aswell asin wetlands along Laxa by Nupar and Laxamyri,
and where Myrarkvisl flows out into Laxa.

A rare speciesin |Iceland, probably an old migrant. Has
grown in Fjoll and Garéur and at Grasida in Kelduhverfi,
along with Ferjubakki in Oxarfjordur. All sourceson it are
old, the latest one from 1963.

Rather rare in Iceland. Found in several places by the lower
end of Jokulsa on the east side, OxarnGpur, ZArlakur and
Skinnastadur. Has also been found at Asin Kelduhverfi.

Grows only around geothermal heat. Found by Bjarnarflag
and in Jardbadshélar by Myvatn aswell as by Krafla. There
is probably more of it by Myvatn than elsewherein the
country.

Grows in somewhat brackish (semi-brackish) water by the
sea. Found in Lon.

Well-known sites are in Stéragja and on Slutnes by
Myvatn. In addition, there is one source on Herb-Paris at
Kalfastrond, probably in alava fissure. Additionally, Herb-
Paris grows at numerous spots on islets in the river Lax4,
all the way from Hofsstadir to Myrarsel, which is not far
from the sea. Herb-Paris has been found at a single location
in Asbyrgi, in woodland under cliffs, andin
Audbjargarstadabrekka by Lén.

Has only been found on Sldtnes and on Neslandatangi.
Grows as bottom layer vegetation in damp scrub land.

Grows above dl in acidic mires with agreat deal of moss,
most often in among Sphagnum mosses. Has been found at
several placesin Myvatnssveit (i.e., Belgjarskogur,
Neslandatangi, Slitnes, Sly, Grimsstadir, Alftagerdi,
Skatustadir and Hritey). There is no information on Small
Cranberry along Laxa, unlessit possibly existsin
Adaldalshraun by Knutsstadir.

Aquatic plant found mostly in brackish lagoons and narrow
arms of water by seaside marshes, but also sometimes by
warm springs and otherwise in shallow water. Has been
found in Myvatn by Reykjahlid and Vogar. By Jokulsa &
Fjollum, Horned Pond weed is found only in the river basin
of Litl4, al the way from Keldunes down to Arnanes.
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4.3.2 Mosses

The bryophyte flora around Myvatn has been little researched. Only one rare species is known from
this area, Polytrichum hyperboreum, found on Framengi in 1969. This is the only location in the
country where this species has been found. Only male plants were observed and it is therefore
uncertain whether the species has succeeded in surviving and multiplying itself at the location of
discovery.

Moss samples from Jokulsargljufur kept in the Icelandic Institute of Natural History indicate that the
moss flora there is rather diverse, even though systematic investigations on bryophytes there have not
been carried out. There is no awareness of any species in Jokulsargljufur that is directly endangered,
athough several species have been found there that are rather rare for Iceland. Most worth mentioning
is Rhodobryum roseum, which has been found at four Icelandic sites in all. Only a few plants have
been detected at each of these sites.

Oxarfjoréur has also not been specifically surveyed with regard to mosses. No rare species of moss are
known to be there.

4.3.3 Lichens

Table 22 displays an overview of very rare lichen species growing by Myvain-Laxa and in

Jokulsargljufur and Oxarfjoréur. Ten species grow by Myvatn and Laxa and six in Jokulsargljdfur,
whereas no rare species of lichen is known to exist in Oxarfjérdur.
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Table 22. Very rare lichen species by Myvatn-Laxa and Jokulsargljufur (none found in Oxarfjoréur).
Numbers show records for each species in the database of the Icelandic Institute of Natural History; in
some cases there is more than one record for the same site. Species marked with an asterisk (*) are on
the Red List (Icelandic Institute of Natural History 1996).

Species/Area

Jokulsargljufur

Oxarfjordur

Remarks

Aspicilla supertegnes

*Bryoria fuscescens

Caloplaca chrysodeta

Caloplaca soropelta

Chaenotheca cinerea

*Cladonia
cryptochlorophaea

Cliostomum corrugatum

Diploschistes muscorum

Fulgensia bracteata

Peltigera ponojensis

*Phaeophyscia constipata

*Phaeorrhiza nimbosa

* Stereocaulon uliginosum

*Umbilicaria hirsuta

Zahlbrucknerella calcarea

~ | Myvatn—Laxa

i

Has only been found once on birch by Myvatn. Nothing is
otherwise known about its distribution in |celand.

A fibrous lichen growing on branches and tree trunks in old birch
woodlands in Iceland, but transferring rather quickly onto
cultivated trees. Has been found in the woods near Hafurshofdi.

A rare crustose lichen that grows on overhanging and vertical rock.
Has been found in Myvatnssveit on the lavafield between
Kélfastrond and Geiteyjarstrond.

A rare lichen that grows on guano-rich bird tussocks. Has been
found in the lava field between Kéfastrond and Geiteyjarstrond.

Only found in one placein Iceland, in the lower reaches of the
ceiling in acave in Hljodaklettar. On the Red List in the other
Nordic Countries.

A fruticose lichen which grows on soil and has been found in only
avery few placesin Iceland. In Myvatnssveit it was found in
Markhraun between Kéfastrond and Geiteyjarstrénd.

A crustose lichen that grows on birch and has been found in only
two locationsin Iceland. Will possibly be found in considerably
more places later. Has been found in HOlmatungur on birch.

A crustose lichen that has been found at only two sitesin Iceland,
including the area between K fastrond and Geiteyjarstrond by
Myvatn.

A crustose lichen that is conspicuous in appearance. Only found
at onelocation in Iceland, in Markhraun in Myvatnssveit.

Rather rare and fairly large foliose lichen of the Peltigeraceae.
Found in HOlmatungur.

A rare, small foliose lichen growing mostly on bird tussocks. Has
not been found anywhere in the country outside Myvatnssveit,
whereit is at Kéfastrandarstripur, in Reykjahlid and by
Sandbotnafijall.

A crustose lichen that grows on soil. Found in the lavafield
between Kdfastrond and Geiteyjarstrond and in Hélmatungur. Has
been found at further locations since the Red List was composed.

A fruticose lichen that grows now. Found in Kviar by Jokulsa a
Fjollum. Rare on aglobal scale.

A rare species of the Umbilicariaceae that grows on cliffs. Has been
found by Helluvad in Myvatnssveit.

A crustose lichen that grows on damp cliff walls by Dettifoss.
Has also been found at one other location in the country.
The distribution pattern of the speciesis uncertain.
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434 Birds

Table 23 provides a summary of the 16 bird species on the Red List (Icelandic Institute of Natural
History 2000) that breed around Myvatn-Laxa, in Jokulsargljufur and at Oxarfjordéur. The vicinity of
Myvatn and Laxa is world-famous for its bird life, and was the first area that Icelandic authorities
decided to place on the Ramsar Directory of Wetlands of International Importance. Oxarfjoréur is also
an area of international importance for bird life and is on the list of BirdLife International for
Important Bird Areas.

Table 23. Birds on the Red List (Icelandic Institute of Natural History 2000) that breed around
Myvatn—Laxa, in Jokulsargljufur and at Oxarfjérour. The assessment of how common the particular
species is as a breeding bird (infrequent, rather common, common, etc.) should be examined in
comparison to other areas and in consideration of the fact that all these species are under threat.

Species Remarks

Myvatn—-L axa
Jokulsargljufur
Oxarfjorour

Gavia immer Sparse Sparse  Very sparse Five to ten pairs breed by Myvatn and initsvicinity. Has bred at
Hafursstadavatn by Jokulsargljafur. Two pairs have bred by
Vikingavatn in Kelduhverfi.

Podiceps Common  Sparse Common Myvatn is the main breeding location for the Slavonian Grebe

auritus (Podiceps auritus) in Iceland, with as many as 300 pairsin recent
years. Although afew pairs breed by Astjérn, the numbers of
Slavonian Grebe there have decreased sharply. The other main
breeding areafor Slavonian Grebein Iceland is by Vikingavatn,
where up to 100 pairs have bred in recent years.

Anser anser Common  Fairly Common Breedsin many places by Myvatn and Laxa (hundreds of pairs).
common Also breeds at many spots along Jokulsa a Fjéllum. A common
breeding bird in Oxarfjéréur (hundreds of pairs); in addition,
thousands moult their flight feathers there.

Anas strepera Fairly Very sparse The major Icelandic breeding sites of the Gadwall (Anas strepera)
common are by Myvatn and Lax4, with atotal of some 150 pairs. Has bred
by Vikingavatn.

Anas acuta Fairly Sparse Fairly  Breeds by Myvatn (dozens of pairs) and Laxa. A few pairs breed
sparse common  in Jokulsargljdfur. Scattered breeding spots in Oxarfjoréur.

Anas clypeata Very Very sparse A few pairs breed by Myvatn. Has bred by Vikingavatn and
sparse Arnarnes.

Aythya ferina Very A few birds are spotted annually by Myvatn and breed there on
sparse occasion.

Histrionicus Common  Fairly A common nesting bird by Lax4, especialy in Myvatnssveit,

histrionicus common where numbers total around 200 pairs. Scattered breeding spots

by springs and streams in Jokulsérgljdfur.

Melanitta nigra  Common The main Icelandic breeding grounds of Common Scoter
(Méelanitta nigra) are by Myvatn (about 300400 pairsin recent
years), in addition to scattered nesting by Laxa.

Bucephala Common Very sparse Nearly the entire Icelandic population (400-500 pairs) breeds by

islandica Myvatn and Laxa. Has bred by Lén in Oxarfjordur, whereitisa
regular migrant in winter.

Mergus Fairly Sparse Ten to twenty pairs breed by Myvatn and Lax&; hundreds of birds

merganser common overwinter there. A few pairs breed in Jokulsérgljifur. Does not
breed in Oxarfjordur but is a common migrant there during the
winter.

Haliaetus Bred Bred by Myvatn until the end of the 19th century.

albicilla previously
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Table 23. Continued.
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Falco Sparse Around twenty aeries are known in the vicinity of Myvatn and

rusticolus Lax& while some of them are outside the defined boundaries, the
birds from them hunt for food inside the area. Eight aeries are
known in Jokul sargljufur; since 1981, 5-8 per year have been
inhabited. While there is no Gyrfalcon aerie in Oxarfjordur,
Gyrfalcons from as many as 12 aeries in the vicinity seek food
there.

Rallus Bred Bred  Breeding occurred in Myvatnssveit until the |late 20th century.

aquaticus previously previously Was breeding at scattered sites in Oxarfjéraur until nearly 1960;
occasional birds are observed in winter.

Phalaropus Bred Bred by Vikingavatn past the turn of the century in 1900 and has

fulicarius previously been spotted in Austursandur during the breeding season in recent
years.

Larus canus Sparse  Breeding on the increase in Oxarfjoréur (dozens of pairs).

Larus marinus Bred Sparse Fairly  Breeding by Myvatn until recent years— is under aggression there.

previously common Hasbred at two sites in Jokul sargljufur, but has now vanished.
Breedsin many places on the sands in Oxarfjordur, although
numbers are on the decline.

Asoflammeus  ghyree Sparse Sparse  Several pairs breed by Myvatn and in the neighbourhood of Laxa
down to the river mouth. One or two pairs are annua breedersin
and near Asbyrgi. A few pairs breed in Oxarfjordur.

Corvus corax Sparse Sparse Two to four pairs of Raven (Corvus corax) breed by Myvatn,

although this bird suffers aggression and its numbers have
declined. At least eight traditional aeries are known in Jokulsar-
gljufur, but a stark reduction has occurred in recent years so that
now only two or three sites are inhabited. Thereis no raven aerie
in Oxarfjordur, despite ravens from a few aeriesin the vicinity
hunting for food there.
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5 CONCLUSION

This summary of nature and the conservation value of points of natural interest in the highlands north
of Vatnajokull and in associated lowland areas by Myvatn and Jokulsa & Fjollum ranges over atotal of
11,600 km? of territory. For the sake of convenience this areawas divided into fifteen smaller units and
sub-areas. All the sub-areas except Hraun and Lonstradi (counting also the mountainous terrain east of
there) lie partly or entirely within the eastern eruption zone.

If the whole eruption zone north of the glaciers is considered, excluding Myvatnssveit, Kelduhverfi,
Jokulsa & Fjollum, and such geothermal areas as the ones at Krafla, Namafjall and beistareykir, the
land involved is aimost utterly uninhabited and uninhabitable and offers no known energy sources nor
earth materials of value.

On the other hand, many have maintained that the eruption zone north of Vatnajokull has few rivalsin
the world with respect to diverse and valuable points of natural interest, landscape, and untouched
open spaces. There are few places in which it is possible to approach such strong, diverse volcanic
activity, few places in which the interplay of fire, water and ice in the formation of land is as clear, and
few places in which geohistory lies as open and easily legible and geological phenomena as clearly
discernable (among other things due to the paucity of vegetation). Combined with the remarkable
geological phenomena are biological oases such as Eyjabakkar, Herdubreidarlindir, Jokulsargljufur
and Myvatn.

This summary supports that opinion. While it is dubious to give sprawling, often rather heterogeneous
sub-areas an average grade for the conservation value of dissimilar natural aspects, there is no danger
in asserting that twelve of the fifteen areas included in the discussion have a high general conservation
value, while three of them have a moderately high or lower conservation value. Along the middle of
the eruption zone, geological phenomena and landscape take precedence, while biological phenomena
are added on in marginal areas. Among the geological phenomena, several central volcanoes deserve
mention, aong with numerous eruption fissures, shield volcanoes and table mountains, vast lavafields,
flood channels, canyons, sediment terraces, folded earth from glacial surges, high-temperature areas,
low-temperature areas, and glacial remains.

The Pink-footed Goose (Anser brachyrhynchus) is the characteristic bird for the highlands north of
Vatngjokull. Around half of the sub-areas, especially those which Skjafandafljét and Jokulsa a
Fjollum run through, have international conservation value regarding the Pink-footed Goose (Anser
brachyrhynchus). In the lowlands, Myvatn—Lax& and Oxarfjérdur have international conservation
value as breeding grounds and/or moulting areas for birds. Myvatn is of fundamental importance for
the survival of Slavonian Grebe (Podiceps auritus), Gadwall (Anas strepera), Tufted Duck (Aythia
fuligula), Scaup (Aythia marila), Common Scoter (Melanitta nigra) and Barrow's Goldeneye
(Bucephala idandica). The entire biota of Myvatn occupies a unique position on a global scale.
Several species of vascular plants (Erigeron humilis, Antennaria alpina, Draba alpina, Carex nardina)
and many lichen and bryophyte species are largely confined to the highlands north of Vatnajokull.

While drastic, varied events have marked the interaction of land, natura forces, and Iceland's human
population for 1100 years, and while the vegetation cover in the eruption zone is in many places badly
eroded and perhaps only vaguely reminiscent of what it was like previoudly, the land north of
Vatngjokull still possesses the magic of wilderness. The magic of wildernessis alimited and valuable
quality in a densely populated world.

The Icelandic Institute of Natural History has previously proposed that some of the areas discussed
here be declared protected because of their unique biota or geological phenomena (Olafur Einarsson et
al. 2002, Helgi Torfason and Ingvar Atli Sigurdsson 2002). The ideas for alarge national park north of
Vatnajokull fit these proposals very well.
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