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ABSTRACT: Water masses of different origins and hydrographic characteristics,
which surround the Icelandic coast, have created a great variety of vegetation
patterns. They are first of all characterised by low- eulittoral associations,
which appear in the intermediate zone between fucolds and Laminarians, and
secondly by tide pool associations. Distributional boundaries between these
vegetation types are likely to be temperature-conditioned. The most pronounced
area of vegetation-shift is around Hornbjarg, in the extreme northwest of
Iceland, where a hydrographic discontinuity occurs. The benthic algal
vegetation of the Hornstrandir coast viz. the open area south of Hornbjarg and
outside the Hanaflél Bay is described in detail. Around Hornbjarg a sharp
distributional boundary for typical Atlantic-water assoclations was found (of
Mastocarpus stellatus, Corallina officinalis and Callithamnion sepositum) while the
typical North Icelandic vegetation pattern Is created gradually along the
Hornstrandir coast (low-level associations of Devaleraea ramentacea,
Acrosiphonia spp. and Chordaria flagelliformis). Enclaves of Atlantic vegetation
features regarding tide pool assoclations were found farther south along
Hornstrandir, in the sheltered areas of Ofeigsfisrur and Trékyllisvik.

Key words: Icelandic algal vegetation, zonations patterns, associations, hydro-
graphic influences, vegetation changes, Hornstrandir from Hornbjarg to Reylkjar-
fijordur

INTRODUCTION

The heterogenity of the Icelandic benthic algal vegetation has been of
interest for many years (e.g. STROMFELT 1886, JoOnsson 1910, 1912, Apey
1968, Munpa 1972a, 1972b, 1975, 1976a, 1976b, 1977a, 1978, 1980a,
1980b, 1981a, 1983, 1985, 1987).

Iceland has a central position in the North Atlantic on the Mid-Atlantic
Ridge. Other submarine ridges devide the North Atlantic into basins and are
decistve for the direction of the main ocean currents (the Reykjanes Ridge,
Iceland-Greenland Ridge, Wyville-Thompson Ridge). Different currents sur-
round the Icelandic coast. Warm, saline Atlantic water is conveyed along the
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southern coast and farther northwestwards. Cold, low-salinity water streams
southwards along the east Icelandic coast, conveyed by the East Icelandic
Current. The north Icelandic shelf is a mixing area of different cold and warm
as well as primary and secondary water masses (STEFANSSON 1962). These
varying hydrographic conditions create widely different habitats and vegeta-
tion patterns around Iceland (MuNDA 1972a, 1975).

In the extreme northwest of Iceland, around Hornbjarg, a floristic and
vegetation Hmit for benthic algae was found, reflecting the profound
hydrographic changes In this particular area. These changes are mainly due
to, the diminished Influx of Atlantic water off Hornbjarg with a simultaneous
influence of drift ice and cold water masses from the East Greenland Current.

Entirely different zonation patterns and low-eulittoral algal associations
were found around Hornbjarg and farther southwards along the Hornstrandir
coast, If compared with the vegetation of the western side of the NW peninsula
(e.g. Dyrafjérdur, Munpa 1978). Hence this area deserved special attention in
a survey of the benthic algal vegetation of Iceland as a whole,

There are no previous algological data for this part of the Icelandic coast.
Investigations were limited to July and August of the years 1964, 1972, 1973
and 1980. The Hornstrandir coast is unpopulated from Hornbjarg to Ofelgs-
fiérdur. The first permanent human settlements are found in Ingoélfsfjordur
and in Trékyllisvik,

Field studies were carried out below Hornbjarg, in Latravik, several locali-
ties below the mountain of Axarfiall and in the bays of Hrolleifsvik, Smidjuvik,
Bardsvik and Bolungavik, ending in Furufjérdur. These bays are situated
between high mountains, which slope steeply into the sea. This part of the
Hornstrandir coast is hence mostly inacessible and the landscape is wild and
spectacular. Farther south from Bjarnarfjérdur N over Drangar, Eyvindar-
flordur, Ofetgsfiordur and Trékyllisvik, the coastal slopes are moderate and
allow rather continuous algological observations. The southernmost point
observed along Hornstrandir was in Reykjarfijérdur.

The alm of this study was to describe the benthic algal vegetation of a
hydrographically discontinuous area and to follow the gradual formation of a
typical north Icelandic vegetation along Hornstrandir, An abrupt vegetation-
shift was, however, found in the vicinity of Hornbjarg, in the extreme North-
west.

INVESTIGATED AREA

Hornstrandir was Investigated along the open coast-line outside the Bay of
Hunaflél during several subsequent years. Four separate areas were studied
here, differing in the configuration of the coastal habitats and vegetation pat-
terns (see map, Fig. 1).

The first area extends from Hornbjarg to Furufjér8ur (Fig. 2). The Icelandic
"Cap Nord" (Horn) extends 66°28'N as the northernmost point of western Ice-
land. The high and steep mountain of Hornbjarg (634 m) slopes almost verti-
cally into the sea (Fig. 3).

Here the coast was accessible only from the sea by boat. There are high
waterfalls in this area, which create enclaves of estuarine habitats on the
steep rocky walls (Figs. 4, 5). The coast was accessible from the land in
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FiGURE 1. Map of Hornstrandir from Hornbjarg to Trékyllisvik (Drawn after
map 1:250000)
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FiGURE 2. [ area from Hornbjarg to Furufjéréur (Drawn after map 1:50000)
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FIGURE 3. Hornbjarg,.

FicURe 4. Waterfall below Hornbjarg,
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FIGURE 5. Waterfall in Latravik, horizontal rocky slopes eulittorally.

Latravik below Hornbjarg and around the rocky formations at Oxi below Axar-
flall. Below the steep mountain walls follow almost horizontal rocky plat-
forms, interrupted by numerous tide pools and lagoons (Fig. 6). From the
edges of the wide eulittoral rocky surfaces, the coast slopes steeply to greater
depths. Nearshore there are extenses covered by gravel and pebbles. Around
Oxl a variegated shore configuration was observed with basaltic outcrops of
various shapes and heights, which surround open basins (Fig. 7). There are
widely different growth conditions within such basins and on the exposed
seaward sides of the fringing rocks. Farther south, below Almenningar, steep
mountains slope into the sea. Rocky outcrops perpendicular to the mainland
make this area inaccessible. The mountains of Tertiary floodbasalts range up
to 657 m over the sea. Fleld studies were only possible in the bays and fjords
between the mountains, such as Hrolleifsvik (Fig. 8), Smidjuvik, Bardsvik,
Bolungavik and Furufjérdur. In these bays and flords glacial drift is followed
seawards by Alluvial sand. In Bar8svik there are also nearshore aeolian de-
posits, Rocky slopes between Bolungavik and Furufjérdur were accessible
from the land. In these fjords (Fig. 9) there are moderate rocky slopes and
boulders in the outer flord area, followed by Alluvial deposits in the inner
area. Glaclal rivers originating from Drangajékull carry gravel and sand to
the inner area of the Furufjéréur.
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Ficure 7. Oxi below Axarflall.
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FIGURE 8. Hrolleifsvik,

FIGURE 9. Furufiérur.
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Il AREA
DRANGATANGI

BJARNARFJORDUR

DRANGAVIK

MEYJARA

II area:
1-2: Localities inside BjarnarfiérSur 6:  Vatnshéfsi
3:  Drangakleifar 7:  Bejarvik
4:  Meyjarnes 8:  Drangar
5:  Fauskavik 9-11: Localitles towards Drangatangi

Ficure 10. II area from Bjarnarfiérdur to Drangar (Drawn after map
1:50000)

Ficure 11. Bjarnarfjérdur,
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Ficure 12. Drangar.
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Ficure 18. Il area: Eyvindarfiérdur and Ofeigsfiéréur (Drawn after map,
1:50000).
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Fileld studies proceeded In the second area (Fig. 10) between Bjamar-
flordur N and Drangavik. Bjarnarfiérdur is a narrow flord surrounded by
high mountains (Fig. 11). In its outer area there are steep rocky formations
followed by platforms and extenses covered by gravel and pebbles. Localiti-
tles called Drangakleifar and Meyjarnes were observed in this flord. Farther
southwards over Drangar to Drangatangi and Drangavik (Fig. 12) the rocky
headland slopes gently and is easily accessible. The area between Bjarnar-
flordur and Drangavik was transgressed by sea after the last glaclation.
Along this coast-line estuarles of the rivers Meyjara and Huisa were investi-
gated along with several rocky sites towards Drangatangi, such as Fauskavik,
Vatnsho6fdi, Beejarvik at Drangar, the island of Landeyjar and some spots
along the rocky coast farther eastwards.

The third area investigated extends from Eyvindarfjérdur over Ofeigs-
fjoréur to Seljanes outside Ingélfsfiérdur (Fig. 13). It was likewlse trans-
gressed by sea after the last glaciation. Most coastal sites are easily accessi-
ble. Nearshore the headland slopes gently with bogs and meadows as well as
moderate rocky slopes. Contrary to the narrow Bjarnarfljérdur, both Eyvind-
arfisréur and Ofelgsfjérdur are open and rather exposed. In the first flord the
estuary of the river Eyvindarflar§ara, which is covered by fine-grained sand
was observed, along with rocky sites of Alftabadarh6f8i and Basar farther out.
Field studies continued around the peninsula of Hriteyjarnes, the island of
Hratey and the flat rocky formations at Borg, H6fo1 and Strandatin. There
are coastal shallows and extensive lagoons in this particular area.

Ofelgsfiordur extends from the estuary of the big river Hvala to Seljanes.
Rocky sites around Melgraseyrt were observed south of the estuary. Around
Oxl there are basaltic rocks which surround a land-locked lagoon. This la-
goon, isolated from the surrounding sea, offers particular growth conditions.
Even farther south, between Sandvik and Ofraedavik sandy and rocky slopes
alternate. Next site studied within this flord was at Stapar near the outlet of
the Hiasa river, Extensive and shallow tide pools are characteristic for this
area. The head of the flord is sandy. Along the peninsula which devides
Ofelgsfiérdur from Ingdlfsfisrdur the estuary of the river Syra was observed as
well as rocky sites at Hamrar, Helgaskjol and Seljanes. Seljanes is, however,
a heavily exposed promontory. There are gently sloping rocky surfaces with
tide pools and lagoons and some partly land-locked basins, surrounded by
basaltic outcrops. Around Hamrar and Helgaskjél the coastal rocks are steep
and are interrupted by small sandy inlets,

The fourth area investigated (Fig. 14) is ecologically different and relatively
protected. It includes Nordurflérdur and Trékyllisvik, which are both sur-
rounded by high mountains (Fig. 15). In NorSurfijérdur observations were
carried out at Krossnes and UrSarnes. In Trékyllisvik the area around Melar
and Arnesstapar was studied. In the last named locality there are basaltic
stacks, perpendicular to the coast (Figs. 16, 17) which provide a great variety
of biotopes. They are surrounded by deep lagoons, Farther along the coast,
the estuary of the river Arnesa (Fig, 18) was observed. Attention was paid to
the gradual formations of an estuarine vegetation in the mixing area between
freshwater and the sea. Sandy slopes around the estuary are followed farther
out by wide rocky platforms (Fig. 19), which are interrupted by tide pools and
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Ficure 14. 1V area: NordurfiérSur and Trékyllisvik (Drawn after map,
1:50000).

Ficure 15. Trékyllisvik.
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FIGURE 16. Arnesstapar in Trékyllisvik with lagoons.

FIGURE 17. Detail from Arnesstapar.
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lagoons. Around Arnes (Selsker, Krokur) there are bogs and meadows and
some sandy stretches landwards, followed by almost horizontal rocky terraces
seawards. There are wide shallow lagoons in between. Farther eastwards
rocky slopes around Oddi and Skar8svik were observed along with the island
of Arnesey.

The neighbouring Reykjarfiéréur was studied only in one spot, at Naust-
vikurho6fd, close to a smal river outlet (Fig. 20).

FIGURE 19. Scattered estuarine vegetation near Arnesa,
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FiGURe 20. Reykjarfiéréur with Naustavikurhofai,

HYDROGRAPHIC CONDITIONS

The Irminger Current which conveys warm Atlantic water along the south
and west Icelandlc coast divides off Latrabjarg into an easterly and a westerly
branch. One part of the Irminger Current follows the slopes of the north Ice-
landic shelf area eastwards and mixes with diverse primary and secondary
water masses (STEFANSSON 1962).

There are wide seasonal and annual variations in the volume influx of At-
lantic water in the northwest of Iceland, dependent mainly on climatic factors
(EivaRssON 1949, StEFANSSON 1949, 1962). A complex hydrographic situation
is met off Hornbjarg, due to the Intermittent influx of Atlantic water into the
North Icelandic coastal area. Changes in the ice boundary and distributton of
drift ice are decisive for the hydrographic situation in the extreme northwest
of Iceland. During heavy ice seasons the distribution of drift ice is the deci-
sive factor (STEFANSSON 1969a). The cooling effect is most pronounced in May
and June, at the time of the maximum ice extent (SIGTRYGGSSON 1972).

Temperature conditions in the extreme northwest of Iceland are hence the
result of a complex interplay of vartous factors, both meteorological and
oceanographical. Monthly isotherms (STEFANssON 1954) show a southward
bend from Hornbjarg towards Hunaflél, This course of the isotherms is due
to the Influence of drift ice north of Hunaflol., Loss of heat in the surface lay-
ers Is connected with a greater vertical mixing in this area than farther east-
wards.
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TaBLE . Hydrographic data for the Hornstrandir coast.

August 1964: T(C S (%0)
Latravik below Hornbjarg 8.1 34.61
vicinity of waterfall 9.6 29.03
Oxi 7.8 34.52
below Almenningar 7.6 34.63

July/August 1972:
Eyvindarfjérur and Ofeigsfjérux:

Eyvindarflarfara -river 6.7 0.50
Eyvindarfjarara -estuary 8.0 0.80
Alftabtisarhsfo 8.0 33.03
Basar 8.3 34.80
Hriteyjarnes 8.7 32.03
Hriteyjarnes -bay 8.9 31.80
Hritey 8.2 34.75
Borg 8.6 32,22
Hofbi 7.8 32.64
Hvala 9.0 0.50
Oxi -lagoon 14.5 22.56
Oxi -tide pool 9.0 25.13
Stapar 8.5 17.87
Hasd -river 8.2 0.50
Hisa -estuary 0.90
head of the Ofeigsfjorfur 8.2 11.87
Syra 11.0 0.50
Hamrar 8.2 34.09
Helgaskjol 8.3 33.82
Seljanes 7.9 34.64
tide pools near Stapar:

uppermost- Enteromorpha spp. 14.5 16.50
mid-eulittoral- Dictyosiphon spp. 14.0 26.60
tide pools at Seljanes:

uppermost-Enteromorpha spp. 9.0 24.68
mid-eulittoral-Corallina officinalis 9.6 30.08
Trékyllisvik and NorSurfjérbur

Krossnes 8.1 83.75
UrBarnes 8.3 33.41
Arnesstapar 8.3 33.75
Arnesstapar-lagoon 9.0 33.82
Arnesa-river 10.5 0.05
Arnesa-estuary 10.2 0.50
Arnesa-estuary-first Enteromorpha 10.0 1.00
Selsker 8.3 33.83
Skar8svik 8.4 33.75
Skar8svik-lagoon 12.0 32.71
ReykjarfjorBur

Naustavikurhofi 8.3 34.13
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Thermographic records in [celandic waters revealed a decline in the yearly
temperature averages on the line from Latrabjarg over Rit to Hornbjarg from
5.5°C over 5.0°C to 4.5°C. The seasonal course of the surface water tempera-
tures in the three named areas was similar during winter and spring, while
notable differences were obvious between June and October (STEFANSSON
1969b).

Temperature and salinity measurements were carrled out during algologi-
cal studies in 1964 and 1972. Results are presented in Table I. Water tem-
peratures recorded around Hornbjarg were lower than in the outer area of the
Dyrafjéréur, which was investigated during the same summer (1964). Fur-
ther measurements were carrled out in 1972 in Eyvindarfiérdur, Ofelgsfjérdur
and Trékyllisvik. During July/August a temperature average of 8.3°C was
found for the entire area, Measurements in tide pools, lagoons, estuaries and
river outlets were treated separately. In such sites temperatures were
elevated and salinities low, depending on the distance from the freshwater
outlets. For Eyvindarfisrdur and Ofelgsfjérdur an average salinity of 33.47%0
was found and of 33.78%o for Trékyllisvik.

Referring to previous measurements around Hornbjarg lower tempera-
tures and higher salinities were found along this exposed area than farther
southwards along Hornstrandir. In general, elevated salinities (over 34 %o0)
were recorded in exposed, open sites, such as Basar, Hriatey, Hamrar and
Seljanes. Also in the Djyrafjérdur in western Iceland, salinity values over
34%o0 were found along open exposed sites and in areas between the western
flords.

Because of difficult fleld conditlons we lack hydrographic measurements
for the area between Latravik and Furufjérdur as well as for Bjarnarfjérour
and Drangar.

The benthic algal vegetation

I. AREA: HORNBJARG TO FURUFJORPUR

The benthic algal vegetation of Latravik below Hornbjarg was Hmited to
vertical rocky slopes in the upper eulittoral and to flat rocky terraces of a
considerable width in the mid- and lower eulittoral (Figs. 21 and 22). On ver-
tical walls, belts of Ulothrix spp. with Urospora penicilliformis were followed
lower down the eulittoral by Bangla atropurpurea and Porpyra umbtlicalis in a
reduced, surf-adapted growth form. Mats of Pilayella littoralis were interim-
posed between the Porphyra belt and the fucoids in most sites (Fig. 21b).
Fucus distichus ssp. anceps and F. distichus ssp. edentatus were common in
this area. Only in the shelter of protruding rocks Fucus spiralis and F.
vesiculosus were found, while Ascophyllum nodosum was absent from the
vegetation,

Below the fucolds extensive meadows of diverse Acrosiphonia species (Fig.
22) were found on flat rocky surfaces. Separate surfaces on the rocks were
covered by mats of Monostroma grevillet and the two populations did not
mingle. Enteromorpha linza was prolific and belt-forming below the fucoid
populations. In the upper eulittoral levels, the algal zonation was still similar
to the one found in the western flords, as e.g. In the Dyrafjérdur (MunDA
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FiGURE 21. Hornbjarg: a) waterfall and b) sea.
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Species list for Figures 21 to 29.

Blidingia minima
Blidingla chadefaudii
Enteromorpha intestinalis
Cyanobacteria
Pllayella littoralis
Palmaria palmata f. sarniensis
Enteromorpha linza
Fucus vesiculosus
Monostroma grevillei

. Ulva lactuca

. Ulothrix spp. - Urospora penicilliformis

. Bangla atropurpurea

. Porphyra umbilicalis

. Fucus distichus ssp. anceps

. Acrosiphonia spp.

. Fucus spiralis

. Fucus distichus ssp. edentatus

. Palmaria palmata

. Antithamnionella floccosa - Polysipho-
nia urceolata

. Scytosiphon lomentaria

. Alaria esculenta

22

37
38
39
40

. Chordaria flagelliformis and other fila-

mentous brown algae (Chorda filum,
Dictyosiphon foeniculaceus, Eudesme
virescens, Ectocarpus siliculosus)

. Corallina officinalis

. flelds of crustose corallines (Litho-
thamnion spp., Clathromorphum circ-
umscriptum)

. Laminaria saccharina

. Chaetomorpha melagonium

. Prasiola stipitata

. Devaleraea ramentacea

. Rhodomela lycopodioides

, Laminaria digitata

. Cladophora oblitterata

. Petalonia spp.

. Fucus distichus ssp. distichus

. Cladophora rupestris

. Mastocarpus stellatus

. Ascophyllum nodosum

. Saccorhiza dermatodea

. Punctaria latifolia

, Ceramium spp.

. Porphyra abyssicola
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1978). Differences in the sequence of algal belts and leading assoclations be-
came obvious in the mid- and lower eulittoral. In the lower eulittoral crustose
corallines covered extensive rocky surfaces (Clathromorphum ctreumscriptum,
Ltthothamnion spp.). Such Lithothamnion flelds were interrupted by deep la-
goons in which Laminaria saccharina dominated. Small, shallow pools in be-
tween were covered by Corallina officinalls (Fig. 22). Only sporadically some
species were found attached to the crustose corallines: Chordaria flagelll-
Jormis, Devaleraea ramentacea, Palmarta palmata, Dictyosiphon foenicu-
laceus, Scytosiphon lomentaria, Cladophora rupestris, Cl. oblitterata and
crusts of Ralfsta fungiformis. On the edges of the Lithothamnion flelds prolific
but narrow belts of Palmaria palmata were locally found. On the outermost
edges of the eulittoral rocks, belts of codominant Polysiphonia urceolata and
Antithamnionella floccosa were characteristic for this particular area. The
dominant species were usually attached to small Myttlus edulis shells and
were accompanied by single specimens of Scytosiphon lomentaria (Fig. 22). In
some sltes extensive Acrosiphonia spp. meadows dominated the entire eulitto-
ral slopes and were fringed at their lowed edges by belts, mentioned above.
Sublittorally Alarta esculenta belts were found all over the area. Alaria was
usually found in its long, narrow growth form.

v LATRAVIK below HORNBJARG

2%

) 7= P,

Ficure 22. Latravik below Hornbjarg,
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A certain zonatlon was likewise found in the tide pool vegetation. The up-
permost pools were coated with Hildenbrandia rubra and Phymatolithon
lenormandit and populated by Punctaria plantaginea, Stictyosiphon tortilis,
Dictyosiphon chordarta and Ralfsta fingiformis. In some of the pools a prolific
vegetation of green-algae was found, represented by Cladophora oblitterata,
Enteromorpha linza and Monostroma species (Monostroma grevtllet, M. undula-
tum). In mid-eulittoral pools Sphacelaria radicans, attached to Clathromor-
phum ctrcumscriptum and Lithothamnion sp., was common in the under-
growth. In such pools the dominant species were either Corallina offictnalts
or Acrosiphonia spp. Corallina was also common as undergrowth in deep la-
goons, covered by Laminaria sacchartna.

Around Latravik below Hornbjarg there are numerous high waterfalls. An
uplift of the eulittoral vegetation was observed on freshwater-washed rocky
walls (Fig. 21a). Blidingla minima and B. chadefaudii covered vertical slopes
up to several meters over the HWL. They were followed lower down by En-
teromorpha intestinalis and mats of filamentous Cyanobacteria. Below the
vertical slopes followed usually Pilayella littoralis. An enclave of estuarine
vegetation was hence found around such waterfalls, Dwarf Palmarta palmata
f. sarnlensis, Enteromorpha linza and Fucus vesiculosus belts followed on
moderate slopes below the waterfalls. Farther down the eulittoral followed
belts of Monostroma species, Ulva lactuca and Acrosiphonia spp. meadows.

In a certain distance from the waterfalls the usual upper-eulittoral zona-
tion was again observed (belts of Ulothrix spp. - Bangla atropurpurea - Por-

\% OXI below AXARFJALL

Ficure 23. Oxl below Axarfiall.
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phyra umbtlicalts). At Oxi below Axarflall (Figs. 23 and 24) a great varlety of
zonation patterns was observed, due to the variegated configuration of the
coastal rocks. In some sites there were pebbles in the upper eulittoral, cov-
ered by Urospora wormskioldti, and flat rocky surfaces with Porphyra umbili-
calis and Fucus distichus ssp. edentatus lower down. A prolific vegetation of
green-algae was found at different eulittoral levels, represented by Ulva lac-
tuca, Monostroma species, Enteromorpha linza, E. compressa, E. intestinalls
and Cladophora oblitterata. On flat open slopes a variety of zonation patterns
was found in the mid- and lower eulittoral, and more uniformity in the upper
levels. Fucus distichus ssp. anceps was in most sites the only fucoid present.
Below its belt mixed populations of diverse green algae could follow
(Enteromorpha linza, Monostroma grevillel, M. undulatum, Ulva lactuca) and
lower down Acrosiphonia spp. meadows, which were fringed by Palmarta pal-
mata. Patches of follose green algae were found in between the Acrosiphonia
meadows at different levels. Fucus distichus ssp. edentatus was usual on flat
rocky surfaces and could touch the Alarta esculenta belt without any inter-
mediate zones. A further zonatlon-vartant were mixed algal belts (Chordaria
flagelliformis, Palmaria palmata, Ulva lactucd) below the fucoids, and flelds of
crustose corallines lower down the eulittoral. Such flelds, which could locally
occupy the entire eulittoral, were fringed at their lower edges by Palmaria
palmata and the above mentioned belts of Antithamnionella floccosa - Polyst-
phonla urceolata, in which some Scytosiphon lomentaria was intermingled.
The tide pools were overgrown by Corallina officinalis, by Chordarta flagelli-

OXI below AXARFJALL
Lagoon Landwards

\ Open bay

"

Ficure 24. Oxi below Axarfjall.
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formis or by Acrosiphonia species. In the lagoons Laminarta saccharina domi-
nated (Fig. 23).

Around Oxi there are also land-locked lagoons, A different zonation was
found on the seaward- and landward sides of rocky stacks (Fig. 24). On the
tops of basaltic columns Prasiola stipitata was usual. Below it followed sea-
wards Ulothrix spp., Porphyra umbllicalis, Fucus distichus ssp. anceps and
Alarta esculenta. Landwards, Blidingta mintma and Fucus spiralis followed
below the relatively narrow Ulothrix spp. belt. The deep land-locked lagoons

4 FURUFJORDUR

Quter area
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at Oxi were covered by Corallina officinalls, Laminarta sacchartna, Chaetomor-
pha melagonium, Ulva lactuca and Monostroma specles and were fringed by
Fucus sptralis and F. vesiculosus.

The immediate surroundings of Hornbjarg, Latravik and Oxi, exhibit, how-
ever, a vegetation which is different from the one observed in the outer areas
of western flords and open coast-lines between them. Differences centre first
of all to the low-eulittoral vegetation. Belts of Mastocarpus stellatus and
meadows of Corallina offictnalis were absent here. Typical algal assoclations
found in northern Iceland were, on the other hand, not yet formed in this
area. Typical for the surroundings of Hornbjarg were wide and extensive
Acrosiphonia spp. meadows, which replaced Corallina officinalls meadows,
characteristic for Atlantic-water regions of Iceland. Acrosiphonia populations
were only found in patches in western Iceland and did not influence the vege-
tation pattern. Around Hornbjarg Corallina officinalis was prolific in tide
pools and lagoons, while Mastocarpus stellatus was not association-forming
and appeared only in single, scattered specimens. A further characteristic
feature of the surroundings of Hombjarg were wide meadows, covered by
crustose corallines, belts of Palmarta palmata at their lower edges and mixed
belts of Antithamnionella floccosa- Polysiphonia urceolata lowermost, touching
Alarta esculenta belts. The benthic algal vegetation of this northernmost area
in western Iceland could be further characterised by a prolific green algae
vegetation of different follose species. The absence of intermediate low-eulit-
toral belts was also characteristic for some sites in this area (Fig. 23).

It is noteworthy that during a repetition of flelds observations in the same
area in 1973 the vegetation around Hornbjarg was changed. Corallina offict-
nalis was less prolific in tide pools and lagoons, while Mastocarpus stellatus
and Leathesta difformis were not found. These changes, which centre on a
diminished Atlantic character of the vegetation, might obviously relate to the
severe ice seasons, which occurred between the two perfods of field studies in
this area. They were likewlise realised In an increase of Devaleraea ramenta-
cea in the tide pools and on the eulittoral slopes. Extremely wide Porphyra
umbtlicalts belts were noticed during the last obvervation period (up to 3 m in
width). Ascophyllum nodosum was absent from the vegetation during both ob-
servation perlods and occurred only locally in single, scattered specimens.

Farther southwards along Hornstrandir, below Almenningar, field observa-
tions were only possible in the bays of Hrollelfsvik, Smidjuvik, Bar8svik and
Bolungavik (Fig. 25a). There are sandy slopes around river outlets in these
bays. Farther out towards the sea the eulittoral is formed of flat rocky sur-
faces. In these bays, which are freshwater-influenced, the vegetation was
non-typical. Belts of Blidingla minima, Enteromorpha intestinalts, Pilayella lit-
toralts, Fucus veslculosus and F. distichus ssp. edentatus followed in a verti-
cal sequence along the slopes. F. distichus ssp. edentatus belts were inter-
rupted by wide meadows of diverse Acrosiphonia species.

Near the sea the estuarine upper-eulittoral belts were replaced by Ulothrix
spp. and Porphyra umbilicalts. In the lowermost eulittoral an association of
Rhodomela lycopodiodes with Palmaria palmata was common, while the
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upper sublittoral was occupied by mixed belts of Alaria esculenta and
Laminaria species (L. digttata, L. saccharina). The quantity of Devaleraea
ramentacea was Increased in these bays, if compared with the vegetation
around Hornbjarg. This was especlally true for the Fucacean undergrowth.
On vertical, isolated cliffs fucolds were represented only by Fucus distichus
ssp. anceps, whereas on moderate rocky slopes Fucus vesiculosus and F.
distichus ssp. edentatus were usual. In tide pools near the sea Corallina
officinalis and Devaleraea ramentacea associations alternated. In the bays of
Smigjuvik and Bar8svik only the inner part of the bays was accessible,
whereas continuous observations were possible between Bolungavik and
Furufjéréur. In the lowermost eulittoral inconspicuous belts of codominant
Rhodomela lycopodloides-Palmaria palmata-Devaleraea ramentacea were sttll
found.

Inside Furufjérdur (Fig. 25b) the coast slopes gently and fucoids dominate
in the eulittoral. Different zonatton patterns were found in the upper eulitto-
ral of this flord: Blidingla minima, Enteromorpha intestinalls with E. prolifera
and Fucus veslculosus on moderate slopes and Ulothrix spp.-Porphyra umbili-
calis-Pilayella littoralis-Fucus distichus ssp. anceps on steep rocks. Fields of
Fucus distichus ssp. edentatus dominated, however, the eulittoral slopes,
while Ascophyllum nodosum was still absent as assoclation. Acrosiphonia
spp. meadows were interimposed between fucold belts. The tide pools in
Furufjérdur were dominated by Acrosiphonia species, by fllamentous brown
algae (Chordarta flagelliformis, Dictyosiphon foenlculaceus, Stictyostphon tor-
tilts, Eudesme virescens) or by Devaleraeca ramentacea. Corallina officinalis
pools were likely to decrease in frequency In this area. The most characteris-
tic feature of the vegetation In Furufjérdur was the formation of a low-eulitto-
ral Devaleraea ramentacea belt, which was still narrow and Inconspicuous. It
appeared as a downwards extension of the Fucacean undergrowth, and
reached to the Laminarian zone (Laminarta saccharina, Alarla esculentd). In
this belt, the dominant species was found in a pure growth (Fig. 30), whereas
the Devaleraea ramentacea assoclation in tide pools was floristically rich, with
numerous companion spectes and epiphytes, such as Chordaria flagelll-
formis, Dictyosiphon foeniculaceus, Eudesme virescens, Ectocarpus siliculosus,
Scytosiphon lomentaria, Acrosiphonia grandis, Spongomorpha aeruginosa,
Palmarta palmata, Rhodomela lycopodiotdes, Petalonla fascla, Ulva lactuca,
Ceramium rubrum, C. areschougti, Cladophora rupestris. In the undergrowth
Clathromorphum ctreumscriptum, Lithothamnion sp., Ralfsia fungtformis and
Hildenbrandia rubra were usual.

Field observations along the northernmost area of Hornstrandir have re-
vealed that a transition between a non-typical vegetation around Hornbjarg
and the typical North Icelandic vegetation takes place gradually along the
coast-ine between Almenningar and Furufjéréur. The low-level Devaleraea
ramentacea belt, which s the main characteristic feature of the North Ice-
landic vegetation type, appears first as a dense undergrowth in the lower lev-
els of fucold belts. In Furufjérdur, however, the first narrow Devaleraea ra-
mentacea belt was observed (Fig. 30).



1992 MUNDA, I.: HORNSTRANDIR, NORTHWEST OF ICELAND 41

II AREA: BJARNARFJORDUR N AND DRANGAR

The coast-line between Bjarnarfiérdur N and Drangaskérd was invest-
gated in several spots (see map, Fig. 10).

In the outer area of the BjarnarfjérSur different zonation patterns were
found, dependent on the varying shore configuration (Fig. 11). The North Ice-
landic vegetation type was more pronounced along this area than in Furu-
flérdur. Devaleraea ramentacea was outstanding in the vegetation both in
tide pools and on low-eulittoral slopes (Figs. 26, 31).

On pebbles in the upper eulittoral Ulothrix spp.-Urospora spp. belts were
usual. They were followed lower down the eulittoral by belts of Enteromorpha
intestinalis, Fucus vesiculosus, F. distichus ssp. edentatus, and by Acrosipho-
nia spp. meadows. Within Bjarnarfjérdur an association of codominant
Acrosiphonia spp.-Pllayella littoralis followed the coast almost continuously,
whereas the lowermost eulittoral was occupied by wide and prolific De-
valeraea ramentacea belts. In some sites the just mentioned belt was inter-
rupted, and replaced by an assoctation of codominant Palmaria palmata-Rho-
domela lycopodioides. In the upper sublittoral Laminaria sacchartna f. lin-
earts and Alarla esculenta were usual inside the flord, up to Drangakleifar.
Outside the flord, already at Meyjara, the sublittoral was occupied solely by
Alarta esculenta.

There were numerous tide pools and lagoons throughout the eulittoral

BJARNARFJORDUR

FIGURE 26. Bjarnarfjér8ur, Drangar.
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slopes in this flord. In tide pools of the upper eulittoral level Enteromorpha in-
testinalls and Acrosiphonia sondert were usual. The latter specles was also
outstanding in Acrosiphonia meadows, which were found in between the Fu-
cacean flelds (Fig.32). In some high-level tide pools Stictyosiphon tortilts and
Dictyosiphon foentculaceus were found. In the low eulittoral pools Devaleraea
ramentacea dominated. It was covered by Elachista fucicola. Numerous com-
panion species were noticed in such pools, as e.g. Palmaria palmata,
Rhodomela lycopodioides, Ceramium spp., Ulva lactuca, Scytostiphon lomen-
tarta, Chordarta flagelliformis, Ectocarpus siliculosus, Pilayella littoralts; while
Ralfsta fungtformis, Clathromorphum ctrcumscriptum, Lithothamnton spp. and
Sphacelarta radicans were usual in the undergrowth. In deep lagoons, Lami-
naria sacchartna and Alarta esculenta dominated, with Devaleraea ramenta-
cea in their undergrowth.

Fucoids were represented by Fucus vesiculosus and F. distichus ssp. eden-
tatus. It is noteworthy, however, that an enclave of fruiting Ascophyllum no-
dosum was found in the middle area of this fjord. This species was absent
from the vegetation along the northern area of Hornstrandir. Corallina offict-
nalls, Cystoclontum purpureum, Ceramium specles, Punctaria plantaginea and
Petalonia species were, on the other hand, extremely rare in this flord, Tide
pools dominated by Corallina officinalis were absent. Devalerea ramentacea
covered, however, most of the pools.

In Bjarnarfjérdur N a characteristic North Icelandic vegetation was thus
observed, with extensive Acrosiphonia spp. meadows and prolific Devaleraca
ramentacea belts.

Along the cost-line from Bjarnarfjérdur N to Drangatangi, the benthic algal
vegetation exhibited typical North Icelandic features. Several spots were in-
vestigated along this coast-line. The vegetation was, in general, similar to the
one just described for Bjamarfjéréur N (Fig. 26). A wide varlation in the
distribution of the upper-eulittoral algal belts was noticed, dependent on the
substrate-configuration. On rocky slopes the Ulothrix spp.-Urospora spp. belts
were narrow and discontlnuous. In many sites the eulittoral vegetation
started immediately with Fucus vesiculosus. On steep rocks and boulders the
upper-eulittoral zones were represented by Porphyra umbilicalis and Fucus
distichus ssp. anceps. Flat rocky surfaces, covered by a sandy layer were
common in the area around Drangar. On such sand-covered rocks, especially
in the vicinity of river outlets (Hus4a, Meyjara) belts of Blidingia minima and
Enteromorpha intestinalts were usual in the upper eulittoral. Enteromorpha,
linza, Chaetomorpha melagonium, and Cladophora oblitterata occupied up-
per-eulittoral sandy pools. In rocky pools at this level Enteromorpha clathrata,
Stictyosiphon tortilis and Ectocarpus siliculosus were represented on an
undergrowth of Hildenbrandia rubra.

The mid-eulittoral was occupled by extensive meadows of Fucus vesiculo-
sus and F. distichus ssp. edentatus. Their undergrowth was poorly developed
since the flat rocky surfaces were covered by a sandy layer. In the mid- and
lower eulittoral extensive Acrosiphonta spp. meadows were usual. They inter-
rupted locally the Fucacean vegetation. Acrosiphonia species, first of all A,
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sondert, occupied also tide pools at these levels. Pools occupled by Fucus dis-
tichus ssp. distichus and by diverse filamentous brown algae (Eudesme vires-
cens, Dictyosiphon foeniculaceus, Chordarta flagelliformts, Ectocarpus siliculo-
sus) were frequently found. The most common low-eulittoral tide pool asso-
clation was that of Devaleraea ramentacea, which exhibited a high floristic di-
versity. The dominant species was densely covered by Elachista fucicola, Ec-
tocarpus fasciculatus, Chordaria flagelliformis, Dictyosiphon foeniculaceus,
Porphyra mintata, dwarf Ulva lactuca, Monostroma sp., Ceramium rubrum,
Spongomorpha aeruginosa. Some of these epiphytes were likewise found as
companion species beside Palmaria palmata, Rhodomela lycopodioldes, Scy-
tosiphon lomentaria, Petalonla fascla and Stictosiphon torttlis,

All along this area, but in particular around Vatnshéfdi and Beejarvik, ex-
tensive shallow lagoons were usual. They were covered by different algal
populations. In one type of such lagoons Devaleraea ramentacea dominated.
The floristic composition was somewhat different from the one found in the
tide pool assoclation of this species. The epiphytic cover was less prolific and
as companion species Fucus distichus ssp. distichus, Laminaria saccharina,
Chordarta flagelliformis, Dictyosiphon foeniculaceus, Scytosiphon lomentaria,
Ceramium rubrum and Palmarta palmata were usual. In other lagoons Pal-
maria palmata (yellow plants) dominated with the same companion species,
as mentioned above. In a third type of lagoons flamentous brown algae oc-
curred (Chorda filum, Chordaria flagelliformis, Dictyosiphon foeniculaceus).

Also around Drangar extensive Acrosiphonia spp. meadows occupied mod-
erately sloping rocky surfaces in the lower eulittoral. They were fringed by a
Pilayella littoralis-Acrosiphonia spp. belt, which Is characteristic of semi-ex-
posed sites. Locally, pure Pilayella belts were found, as e.g. in Fauskavik and
Bagjarvik. Below the named associations pure and prolific Devaleraea ramen-
tacea belts followed the entire coastal area (Fig. 31). This low-eulittoral asso-
clation had a considerable vertical extension, reaching locally into the upper
sublittoral. The dominant species appeared mainly as f. robusta and was bare
of epiphytes. Only a few companion speciles were found in this belt, such as
Palmarta palmata, Rhodomela lycopodiotdes, Scytosiphon lomentaria. Ralfsia
Jungtformis and crustose corallines occurred in the undergrowth. The upper
sublittoral was occupled by Alaria esculenta along the open coast-lines and
by Laminaria species (L. digttata, L. saccharina) in inlets.

In the vicinity of the two big rivers, His4 and Meyjara, an estuarine asso-
clation of Fucus ceranotdes, Pllayella littoralts and Enteromorpha intestinalls
was found on pebbles and rocks. In the vicinity of these rivers there are ex-
tenstve sandy slopes touching the eulittoral lower down than the level of fu-
colds. The level of the eulittoral / sublittoral junction was covered by a belt of
diverse Enteromorpha specles (E. intestinalis, E. prolifera, E. compressa, E.
ahlneriandg), joined by Pilayella littoralts and Palmaria palmata, while the
sublittoral was devold of benthic algae.

The benthic algal vegetation investigated along the area from Bjarnar-
fiérdur to Drangatangi exhibits, however, a typical North Icelandic character.
Its most characteristic features are extensive Acrosiphonia ssp. meadows and
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Devaleraea ramentacea belts in the lower eulittoral. Furthermore, tide pools
dominated by Devaleraea ramentacea were common along this area, while
Corallina offictnalts was rare, contrary to conditlons found between Hornbjarg
and Bar8svik. It seems, however, likely, that Corallina offictnalis along with
Cystoclonium purpureum and Ceramium specles decreases in abundance
along the northernmost area of Hornstrandir. Fucus vesiculosus and Fucus
distichus were the malin fucolds present, while Fucus spiralls was rare and
Ascophyllum nodosum absent as assoclation, with the exception of an enclave
of fruiting plants in the middle area of the Bjarnarfjérdur.

III AREA; EYVINDARFJORDUR AND OFEIGSFJORDUR

Both flords, situated farther south along Hornstrandir, are open and
rather exposed. The coast-line between the inner area of Eyvindarfiérdur to
Seljanes outside Ofeigsfiérdur was studied in several spots, signed on the
map (Fig.13). Investigations included also the open area between both fjords
from Hrateyjarnes to the outlet of the river Hvala, including the island of
Hrutey. Some characteristic proflles are given in Fig, 27.

Observations in this area started in the estuary of the river Eyvindar-
flardara. The sandy slopes were devoid of algal vegetation, while on pebbles
and rocks a broad Urospora wormskioldil zone was observed, occupying the
entire eulittoral slopes. In rocky fissures Blidingia minima was found and En-
teromorpha specles (E. intestinalts, E. prolifera, E. clathrata) in rocky pools.
Lower down the eulittoral Pilayella littoralis occurred together with some

OFEIGSFJORDUR

FiGure 27. Ofeigsfiérdur and Hritey.
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Fucus ceranoides. Around Alftabdarhéfdi Porphyra purpurea and Enteromor-
pha compressa were recorded in addition to the specles named above. Fu-
colds were represented by estuarine growth forms of Fucus vesiculosus and
by F. distichus ssp. evanescens. Farther out the flord, the vegetation was dts-
tributed into distinct belts, with Blidingta minima, Enteromorpha species and
filamentous brown algae (Pilayella littoralis, Dictyostphon chordarta, Ectocar-
pus siliculosus) In a vertical sequence. Typically marine habitats were found
in the outermost flord area, in bays called Basar, which are surrounded by
steep rocky walls. Exposure-induced variations in zonation patterns were ob-
served within these bays and were most pronounced in the upper eulittoral.
On high and steep rocks a complete zonation was found, with belts of Prasiola
stipttata, Ulothrix spp. - Urospora spp., Bangla atropurpurea and Porphyra
umbtlicalis, while rocky flssures were overgrown by Rhizoclontum ripartum in
the level of the Hittoral fringe and by Blidingla mintma in the uppermost eulit-
toral. In some sites these high-level belts were absent and the benthic vegeta-
tion started immediately with Fucus vesiculosus. Fucolds were represented by
Fucus vesiculosus and F. distichus ssp. edentatus, while Ascophyllum nodo-
sumwas extremely rare and occurred only in single, scattered specimens. Be-
tween the fucoids and the broad Devaleraea ramentacea belt a narrow girdle
of codominant Acrosiphonia spp. - Pllayella littoralts was interposed in most
sites,

In this flord the upper sublittoral was covered by Laminaria saccharina f.
linearts, which was joined farther out by Alaria esculenta. In their under-
growth Ralfsta fungiformis, Clathromorphum circumscriptum, Lithothamnion
spp. and Sphacelaria radicans were found.

At each tidal level, characteristic tide pool associations occurred: at the
level of the littoral fringe Enteromorpha intestinalts, f. microccoca (unattached
form}, and attached forms of E. intestinalts, E. prolifera and E. clathrata in the
uppermost eulittoral. At the Fucus vesiculosus level tide pools covered by Stic-
tyosiphon tortilis, by Cladophora oblitterata, Enteromorpha linza or Chaeto-
morpha melagonium were usual., Lower down the eulittoral, at the level of
Fucus distichus, pools covered by filamentous brown algae (Chordarta flagellt-
formis with epiphytic Dictyostiphon foeniculaceus, Scytosiphon lomentaria,
Ectocarpus stliculosus), by Fucus distichus ssp. distichus, by diverse Acrost-
phonila species and by heavily epiphytized Devaleraca ramentacea, were
found, Palmaria palmata was also common in low-level tide pools. In one
spot, Dumontia contorta was detected.

Along the open coast-line between Eyvindarfiérdur and Ofelgsfiérdur a
similar vegetation was observed. Its characteristic feature was a broad and
prolific Devaleraea ramentacea belt within which considerable amounts of
Rhodomela lycopodioides occurred. Locally, both species were codominant.
The admixture of several companion species into the Devaleraea belt (e.g.
Palmaria palmata, Ulva lactuca, Ceramium rubrum, Chordarta flagelliformis,
Acrosiphonia grandis) was a further characteristic of this area. In the upper
sublittoral Alaria esculenta followed along the entire coast-line.



46 ACTA BOTANICA ISLANDICA NO. 11

Around Hruteyjarnes there are steep rocky formations with sandy inlets in
between, whereas at Borg, H6f81 and Strandatiin the coast slopes gently and
allows the formation of extensive coastal shallows and lagoons. They were
fringed most usually by Fucus distichus ssp. distichus or rarely by F. spiralis.
Filamentous brown algae were dominant in such lagoons (Chordarta flagelli-
formis, Dictyosiphon foeniculaceus, Stictyosiphon tortilis, Eudesme virescens,
Ectocarpus siliculosus). In between their populations Palmaria palmata, Ulva
lactuca, Ceramium rubrum, Porphyra purpurea, Enteromorpha intestinalis, E,
clathrata, and E. prolifera were found.

On the island of Hrutey (Fig. 27) a different zonation pattern was found on
the seaward and landward slopes. The high-level belts (Ulothrix spp., Bangia
atropurpurea, Porphyra umbilicalls) were found on both sides, whereas differ-
ences were obvious in the mid- and lower eulittoral. Seawards Fucus dis-
tichus ssp. anceps was the only fucoid present, while landwards a complete
zonation was found, with belts of Fucus spiralis, F . vesiculosus and F. dis-
tichus ssp. edentatus in a vertical sequence. Intermediate low-eulittoral belts
were absent on the landward slopes and Laminaria saccharina followed im-
mediately below the fucoids. Seawards a belt of Petalonla spp. and Scytosi-
phon lomentaria was interposed between the Fucus distichus ssp. anceps and
Devaleraea ramentacea belts. Alaria esculenta followed in the upper sublitto-
ral,

In the driftweed within sandy inlets several deep-water red algae were
found beside stipes of Laminarla hyperborea and Desmarestia species:
Odonthalta dentata, Ptilota serrata, P. plumosa, Callophyllis cristata, Phyco-
drys rubens, Polysiphonia arctica, Delesserla sanguinea, Porphyra miniata
along with Ceramtum rubrum, Palmaria palmata and Rhodomela lycopodiol-
des.

Ofelgsfiordur extends from the estuary of the big river Hvala to the prom-
ontory of Seljanes. Its vegetation was somewhat different from the one just
described and a wider variation in zonation patterns was obvious. The Atlan-
tic character of the vegetation was more pronounced than farther northwards
and was accentuated first of all by the presence of notable amounts of Masto-
carpus stellatus, Corallina offictnalis and Cladophora rupestris in the tide
pools and lagoons.

The estuary of the river Hvala exhibited the usual vegetation, characteris-
tic for low-salinity areas viz. a prolific Urospora wormskioldii belt in the upper
eulittoral and a mixed population without distinct zonal distribution (Fucus
ceranoldes, Pilayella littoralts, Enteromorpha compressa and E. intestinalis).
Estuarine forms of Enteromorpha species are, however, variable and difficult
to identify.

Along the coast-line between Melgraseyrl and Oxi steep rocks alternate
with sandy inlets. Some varlations in the upper-eulittoral belts were found.
They could be represented by Ulothrix spp. and Blidingta mintma, a complete
zonatlon, viz. belts of Ulothrix spp.- Urospora spp., Bangia atropurpurea and
Porphyra umbtlicalts or even by high-level belts, characteristic for northern
Iceland (Ptlayella lttoralts, Acrosiphonia sp., dwarf Scytosiphon lomentaria,
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Petalonia filifformis). In inlets the eulittoral growth started immediately with
Fucus vesiculosus, Fucus spiralis was rare and Ascophyllum nodosum absent.
Fucus distichus ssp. edentatus was still the main fucold present, only on
vertical exposed slopes it was replaced by F. distichus ssp. anceps. Tide pools,
found on the different eulittoral levels, were inhablited by similar associations
as in the area, described above. Rocky and sandy pools in this area were
usually covered by Cladophora oblitterata and Chaetomorpha melagontum. In
some rocky pools Punctaria plantaginea, Acrosiphonia sondert or Scytosiphon
lomentaria were found. In the lower eulittoral pools covered by Devaleraca
ramentacea, by fllamentous brown algae or by Acrosiphonia specles were
usual, viz. by associations characteristic for cold-water regions of the
Icelandic coastal area. It is noteworthy that Chaetomorpha melagontum
occurred in pools and lagoons of different eulittoral levels, both on rocky and
sandy substrata, and was usually densely epiphytized by e.g. Eudesme
virescens, Dictyosiphon foeniculaceus, Chordaria flagelliformis, dwarf Ulva
lactuca, dwarf Porphyra minlata.

On the emerged slopes two low-eulittoral belts were characteristic of this
area: that of codominant Acrosiphonia spp. - Pilayella littoralis and the other
represented by Scytosiphon lomentaria and Petalonta species. Both belts oc-
curred between the fucoids and the Devaleraca ramentacea belt, but could
likewise interrupt Fucacean flelds in the shelter of protruding rocks. The De-
valeraea ramentacea belt was discontinuous and locally replaced by a mixed
belt of Palmaria palmata - Rhodomela lycopodiotldes (Fig.27).

At Oxl a land-locked lagoon was found, isolated from the surrounding sea
by a treshold, covered by fucolds. Particular growth conditions, due to ele-
vated temperatures and reduced water movement were found here. The la-
goon was covered by dense populations of Mastocarpus stellatus and Clado-
phora rupestrts growing on a ground of Clathromorphum clrcumscriptum,
Hildenbrandla rubra and Ralfsia fungiformis.

Neighbouring tide pools were covered by the usual associations of Fucus
distichus ssp. distichus, Chordaria flagelliformis and Scytostphon lomentaria.

Along the shore-line between Sandvik and Ofreedavik sandy slopes are
again interposed between the rocky formations. A luxuriant green-algae vege-
tation was characteristic for this location. Tide pools in the upper eulittoral
were overgrown by dense mats of Enteromorpha specles (E. intestinalls, E,
linza, E. prolifera) and lower pools by Monostroma species, An extremely wide
Devaleraeca ramentacea belt was also characteristic of this area (up to 30 m in
width), extending into the sublittoral, where Laminarians were absent. Some
variations with depth were, however, found at different levels of the De-
valeraea zone. At the upper levels the dominant specles was heavily epi-
phytized by Ectocarpus fasciculatus, Elachista fucicola, Monostroma greuvillet
and Ceramium specles and accompanied by Palmaria palmata, Chordaria
Sflagelliformis, Scytosiphon lomentaria, Ulva lactuca, Rhodomela lycopodioides,
Dictyosiphon foeniculaceus, Pillayella littoralis and Acrosiphonia species. At
the lower levels of the Devaleraea zone, in the sublittoral, its population was
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less dense and the dominant species was bare of epiphytes. Among compan-
ion specles single Alaria esculenta plants were found.

Under overhanging rocks a sciaphilic assoclation was found, with Polyst-
phonta urceolata, Sphacelaria radicans, S. plumosa, dwarf Scytosiphon lomen-
taria and Petalonia fascta on an undergrowth of Audoutnella purpurea and
crustose corallines.

In most sites within Ofeigsfiordur a mixed belt of Laminaria saccharina
and Alarta esculenta was found. Among the fucoids Fucus vesiculosus and F.
distichus ssp. edentatus dominated, while F. sptralis was rare. The usual
zonation pattern in the lower eulittoral viz. in the intermediate zone between
fucolds and Laminarians was: Acrosiphonia spp. - Ptlayella littoralls, mixed
belt of Scytostphon lomentarta and Petalonta species, Devaleraea ramentacea.

Observations around the rocky formations of Stapar, near the river Huasa,
revealed similar vegetation features. The head of the Ofelgsfiérdur is sandy
and bare of algal vegetation. Farther eastwards some stones, embedded into
sand, were covered by Ulothrix spp., Bangia atropurpurea and Acrosiphonta
grandis. Even further eastwards, around the estuary of the river Syra, an es-
tuarine population of Ptlayella littoralis, Enteromorpha intestinalls and E.
compressa covered the pebbles,

Along the eastern coast of the Ofeigsfiérdur the vegetation was different
from the one found along its western side. A more pronounced Atlantic char-
acter of the vegetation was obvious, accentuated by the presence of Corallina
officinalls, Mastocarpus stellatus, Cladophora rupestris and Ceramium species
in the tide pools and lagoons. The tide pool assoclation of Corallina officinalis
was rare or even absent all the way south of Bjarnarfijéréur N, Mastocarpus
stellatus which was recorded in single specimens around Hornbjarg, was ab-
sent all the way to Ofeigsfisrdur. It was common In tide pools and lagoons
along the eastern side of this flord, where it formed an assoclation with Cla-
dophora rupestris.

It was obvious that a low-eulittoral assoclation of this species, which is
characteristic for Atlantic-water regions of Iceland, appeared as a tide pool
association along Hornstrandir, though with a limited occurrence.

Further characteristic tide pool associations of this area were those of En-
teromorpha specles (E. intestinalts, E. linza), of diverse filamentous brown al-
gae and of Monostroma species (M. grevillef as dominant). Monostroma specles
were common in the area around Hamrar and Seljanes and appeared also in
the epiphytic cover of fucoids and of Devaleraea ramentacea.

A great varlation in the sequence of the low-eulittoral belts was observed.
The most usual pattern was a vertlcal sequence of Acrosiphonia spp. -
Ptlayella littoralis, Scytosiphon lomentarta with Petalonia species and De-
valeraea ramentacea. In extremely exposed sites around Seljanes Chordarta
Slagelliformis replaced the Devaleraea ramentacea belt. Under conditions of
less severe exposure this belt was interposed between Devaleraea and Alaria
zones. In semi-exposed sites mixed belts of Devaleraea ramentacea-Rho-
domela lycopodioides-Palmaria palmata were usual. Locally, around Seljanes,
pure Palmaria palmata belts replaced Devaleraca ramentacea. It became ob-
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Differences from the neighbouring fjord center on the absence of a Bangia
atropurpurea belt in Trékyllisvik and its sparce occurrence in Nordfjérour. In
the upper eulittoral, however, assoclations characteristic for the North Ice-
landic coastal area were sporadically found (dwarf Devaleraea ramentacea
and codominant dwarf Pilayella littoralts, Scytostphon lomentaria, Petalonia
filiformis and dwarf Spongomorpha aeruginosd). A particular high-level asso-
clation was that of Chordaria flagelliformis, which formed dense mats above
Fucus vesiculosus or above a Devaleraea ramentacea - Ulva lactuca associ-
ation in sites, where fucolds were absent. Fucus spiralls was more frequent
than farther north along Hornstrandir. It was found in sheltered sites on
boulders or as fringing tide pools and lagoons. In the level of fucoids dif-
ferences from the rest of Hornstrandir center on the presence of Ascophyllum
nodosum on flat rocky surfaces. Its belt was, however, not found continuously
throughout the area, where Fucus vesiculosus and F. distichus ssp. edentatus
still dominated. Ascophyllum was devoid of its obligatory epiphyte Poly-
siphonia lanosa (Fig.28).

Ceramium species, Cystoclonium purpureum and Corallina officinalis were
more abundant in tide pools than in the neighbouring area, while Mastocar-
pus stellatus was absent. A characteristic feature of Trékyllisvik were exten-
sive sandy and rocky lagoons, covered by fllamentous brown algae. Finds of
Saccorhiza dermatodea and Punctaria latifolia in such lagoons are notewor-
thy. Mats of Corallina officinalis and of Rhodomela lycopodiotdes which inter-

TREKYLLISVIK

Ficure 29. Trékylltsvik.
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rupt fucoid flelds, were a further distinguishing feature from the rest of the
areas along Hornstrandir investigated.

Within NorSurfjérdur Krossnes and UrSarnes were observed. On high cliffs
a Prasiola stipttata belt was usual, and a complete sequence of upper-eulitto-
ral belts below it. The Bangta atropurpurea belt was, however, narrow and
discontinuous, while that of Porphyra umbilicalls was well developed. Below it
Fucus spiralis was found in sheltered sites. Most usually Fucus vesiculosus
and F. distichus ssp. edentatus followed throughout the eulittoral slopes. On
horizontal rocks an Ascophyllum nodosum zone was interposed between belts
of the two Fucus specles. A mixed population of Scytosiphon lomentaria, Peta-
lonia zostertfolta and P. fascia interrupted locally the Fucacean fields. The
same was true for Acrosiphonia spp. populations. They were found likewise in
the lower eulittoral in extensive mats (Fig. 39). Within NorSurfiérdur a De-
valeraca ramentacea belt was usual in the lower eulittoral (cf. Figs. 27 and
28). Locally pure Palmaria palmata belts replaced that of Devaleraea at the
same level. In the upper sublittoral within NorSurfjérSur a prolific belt of the
narrow form of Alarta esculenta followed the coast. A vertical sequence in the
undergrowth of the Alaria zone was observed. In its upper level Devaleraea
ramentacea and Ulva lactuca predominated, whereas lower down Chordaria
flagelliformis, Rhodomela lycopodioides and dwarf Corallina offictnalis were
observed. Polystphonia urceolata, Clathromorphum ctrcumscriptum, Lithotham-
nion sp. and Ralfsia fungiformis were found in the undergrowth at all the
levels. Rocky pools were overgrown by Punctaria plantaginea, Dictyosiphon
Jfoeniculaceus and other fllamentous brown algae, by Acrosiphonia sondert
and by Corallina offictnalis. In shallow lagoons populations dominated by gi-
ant and heavily epiphytized Palmaria palmata were common. In its under-
growth crustose corallines and Sphacelaria radicans occurred. In deep la-
goons Laminaria saccharina dominated and was accompanied by Alaria escu-
lenta and Saccorhiza dermatodea. In the undergrowth Corallina officinalis
formed dense mats like In lagoons below Hornbjarg. The admixture of Pal-
maria palmata into diverse lagoon associations was, however, more outstand-
ing here than farther northwards along Hornstrandir.

Within Trékyllisvik there are flat rocky surfaces, interrupted by tide pools
and lagoons. Due to a sandy layer on the rocks, the undergrowth of fucoids
on these slopes was poor. Crustose floristic elements were in minority. Por-
prhyra abyssicola dominated in the undergrowth in the upper, and Acrosipho-
nla species in the lower eulittoral level. Fucolds within Trékyllisvik were rep-
resented by Fucus vesiculosus and Fucus distichus ssp. edentatus (Fig.35).
They occurred in diverse growth forms, which were found side by side within
the same populations. Ascophyllum nodosum was rare. It formed a scattered
belt between the zones of the two Fucus species or occurred only in patches
or in single specimens. It was obvious that the relative frequency of the
Ascophyllum component within Fucacean flelds was even decreased during
the last observation period, in 1980. Fucus spiralis was rare in the area,
found on the sheltered sides of boulders or as fringing tide pools and lagoons.
Some rocky surfaces were covered with juvenile fucoids. They were even
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wider during the last observation period. This might indicate the first re-
growth after the scouring action of ice. Fucus species are likely more suc-
cessful primary colonizers than Ascophyllum nodosum.

In many sites within Trékyllisvik the upper eulittoral coincides with sandy
slopes and the eulittoral vegetation starts immediately with Fucus vesiculo-
sus. Typical high-level algal belts were only found on boulders and on rocky
formations around Armesstapar (Ulothrix spp. - Urospora penicilltformts, Por-
phyra umbtlicalts). On high boulders Prasiola stipttata and Lichenes occurred
at the level of the littoral fringe and were followed lower down the eulittoral by
belts of Ulothrix spp. - Urospora penicilliformis, Porphyra umbilicalts, Fucus
sptralis, F. vesiculosus, Porphyra abyssicola, F. distichus ssp. edentatus or
ssp. anceps. Two different Porphyra belts were hence usual in between the
fucoids.

Horizontal sand-covered rocks offer conditions for a particular vegetation
pattern, depleted of fucolds. It was found In some spots within the bay of
Hvalvik and in the vicinity of the Arnesa river, at Selsker and Krokur. Chor-
daria flagelliformis occurred in dense mats in the uppermost eulittoral, etther
for itself or as codominant with Ulva lactuca. The entire eulittoral zone was
occupied by a Devaleraea ramentacea - Ulva lactuca association, which is
characteristic of northern Iceland. It was found previously on the island of
Grimsey (Munpa 1977a). Companion species within this assoclation were
Chordarta flagelliformis, Palmaria palmata, Acrosiphonia grandis, Petalonia
fascta, Rhodomela lycopodioides and Pilayella littoralis. In the sublittoral fol-
lowed usually a belt of Laminaria saccharina f. linearts.

Some sandy slopes, interposed between the rocky formations, were devoid
of macroalgae. They are rather extensive around the outlet of the river Arnesa
(Fig.18). At the outlet of this river freshwater algae were observed, and after a
vegetation-free zone filamentous algae in dense mats (Enteromorpha ahl-
nertana, E. intestinalts, E. compressa, E. prolifera, Ptlayella varta cf., Ectocar-
pus stliculosus) while pebbles were coated by Urospora wormskioldli and
Ulothrix species. A scattered estuarine vegetation was found farther out
(Fig.19). A salinity-induced gradient in the sequence of benthic algae was ob-
served. Fucus ceranoldes and Dictyosiphon chordarta, which joined the fila-
mentous algae, mentioned above, were replaced farther out by estuarine
growth forms of Fucus vesiculosus, by F. distichus ssp. evanescens as well as
by Dictyosiphon foeniculaceus, Acrosiphonia sondert, Spongomorpha aerugl-
nosa and Scytosiphon lomentaria (Fig.33). The estuarine fucoids were densely
covered by epiphytes. On rocky slopes farther out, Enteromorpha species oc-
cupled high-level tide pools. Ceramium species, Cladophora oblitterata,
codominant Stictyosiphon tortilis-Punctaria plantaginea and also Dumontia
contorta were common. Around the eulittoral/sublitioral junction Palmaria
palmata dominated within mixed populations.

In the central part of Trékyllisvik, under normal salinity conditions, the
vegetation was typically North Icelandic (surroundings of Arnes, Oddi and
Skar8svik). Devaleraea ramentacea interrupted in patches the fucoid flelds
and formed a prolific and pure belt in the lowermost eulittoral (Figs. 37 and
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38). It was likewise common in tide pools and lagoons. Where there are rocky
slopes in the uppermost eulittoral, a high-level Devaleraea belt of dwarf
specimens was found above the fucolds or above the mentioned high-level
Chordaria belt. In this area there are likewlse extensive Acrosiphonia spp.
mats (cf. Fig. 39) in patches in between the fucold flelds, in tide pools as well
as in the lower eulittoral, above the Devaleraea belt. A typical North Icelandic
high-level association of codominant Petalonia zostertfolia, dwarf Scytosiphon
lomentaria and dwarf Pilayella lUttoralts was likewise found in this area.

A characteristic feature of Trékyllisvik are wide coastal shallows and la-
goons. Most of them are populated by fllamentous brown algae, with Chorda
filum as dominant (Fig. 34). Its main companion species were Dictyosiphon
Joeniculaceus, D. chordarta, Chordarta flagelliformis, Ectocarpus siliculosus,
Pilayella littoralls, Eudesme virescens, while in the undergrowth Ralfsia fungt-
Jormts and Sphacelarta radicans were usual. In nearshore shallow lagoons
Dictyosiphon foeniculaceus could dominate in a similar association, while
Chorda filum and Ralfsia fungtformis were absent. In other lagoons a Pal-
marta palmata assoclation was frequently found, the dominant species being
heavily epiphytized. Fucus distichus ssp. distichus was also a frequent lagoon
association, found all throughout Trékyllisvik, with crustose corallines in its
undergrowth.

In the central part of Trékyllisvik Laminarta saccharina f. linearts was
common in the upper sublittoral, while L. digitata was subordinate at this
level,

Special attention was paid to the rocky formations of Arnesstapar (Figs. 16
and 17). On the vertical rocky slopes there were different zonation patterns,
as e.g. Ulothrix spp. - Porphyra umbilicalis - Fucus spiralis; or F. vesiculosus
only, without other high-level belts. In the surrounding sandy-rocky lagoons
filamentous brown algae dominated, forming an assoclation, as described
above. A separate assoclation within these extensive lagoons was that of gi-
ant, heavily epiphytized Punctaria latifolia, accompanied by Saccorhiza der-
matodea and fllamentous brown algae.

On flat rocky surfaces around these lagoons, fucoids occurred in their
usual vertical sequence, viz. Fucus vesiculosus and F. distichus ssp. eden-
tatus. Ascophyllum nodosum was rare. Below the fucolds an association of
codominant Acrosiphonia spp. - Pilayella littoralis, which is characteristic of
semi-exposed sites followed the slopes. Lowermost Devaleraea ramentacea
was found either in a pure belt or mingled with Rhodomela lycopodiotdes. In
rocky pools of the mid-eulittoral level, Punctaria plantaginea with Stictyost-
phon tortilis, Dictyostphon foeniculaceus, Ceramium species with Cystoclonium
purpureum and Devaleraea ramentacea, formed separate assoclations.

In the bay of Hvalvik and around Melar, viz. the western side of Trékyllis-
vik, the vegetation exhibited several typical Atlantic features, which were even
more pronounced during the second period of fleld studies. Contrary to the
middle area of Trékyllisvik, Corallina officinalls was outstanding in the vege-
tatlon, occupying tide pools, lagoons, rocky fissures and eulittoral slopes in
between the fucoid flelds. There it alternated with populations of Devaleraea



54 ACTA BOTANICA ISLANDICA NO. 11

ramentacea. Corallina was found likewise in the lowermost eulittoral, like in
the western flords. In such cases it was epiphytized with Leathesta difformis,
which was not found in this area during the first observation period. In some
deep lagoons Corallina formed a dense undergrowth below Laminaria saccha-
rina, like in lagoons found below Hornbjarg.

Corallina mats were in some sites interrupted by mats of Rhodomela lyco-
podioldes in a mozaic-like pattern (Fig. 40). Rhodomela was likewise dominant
in some shallow lagoons. In several sites within Trékyllisvik it formed either
scattered mats or a continuous zone in the lowermost eulittoral, above Alaria
esculenta (Fig. 41). The Atlantic character of the vegetation was further accen-
tuated by populations of Ceramium species with Cystoclontum purpureum and
of Dumontta contorta in mid-eulittoral tide pools. It is noteworthy that some
nearshore lagoons were occupied solely by crustose corallines with a few
specimens of Chaetomorpha melagonium and Corallina offictnalts as the only
inhablitants.

Within Trékyllisvik the greatest variations were, however, found in the
lowermost eulittoral, where belts of Corallina officinalls, Rhodomela lycopo-
diotdes and Devaleraea ramentacea alternated, while pure or mixed belts of
Palmarta palmata were sporadically found. Devaleraea occurred in different
associations at this level viz. a pure belt or a mixed belts with Rhodomela ly-
copodlioldes; an association of codominant Devaleraea ramentacea - Ulva lac-
tuca, which occupied the entire eulittoral slopes or a mixed belt of codomi-
nant Devaleraea ramentacea - Palmarta palmata - Rhodomela lycopodioides,
which fringed Fucacean flelds in semi-exposed sites.

Further low-eulittoral associations which occurred above the named belts
were those of codominant Acrosiphonia spp. - Pllayella littoralts, as well as
extensive mats of Acrosiphonia spp.

Varlations were conspicuous, though less pronounced in the tide pools
and lagoons where Atlantic and North Icelandic vegetation features were
found side by side. Filamentous brown algae were conspicuous in this area,
with Chorda filum as dominant in lagoons, and Dictyosiphon foeniculaceus,
Stictyosiphon tortilis and Punctaria plantaginea in tide pools.

In the upper sublittoral either Laminaria saccharina or Alaria esculenta
dominated, while L. digitata was subordinate (Fig. 36).

As mentloned above, the extensive Fucacean fields of this area (Fig. 35)
were dominated by Fucus vesiculosus and F. distichus ssp. edentatus. Asco-
phyllum nodosum, which was absent or found in single scattered specimens
along Hornstrandir, was found here in patches between the zones of the two
Fucus species. Its quantity was decreased during the second observation
period, obviously due to the scouring action of ice during the years between
the two fleld observations.

Contrary to the extreme variations found within Trékyllisvik, the benthic
algal vegetation of the neighbouring Reykjarfjérur seemed more uniform and
typically North Icelandic. The main study area within this flord was at
Naustavikurhéf8i in the middle fjord area.
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The zonation pattern was as follows: a narrow and discontinuous Ulothrix
spp. girdle, followed downwards by Fucus vesiculosus, Fucus distichus ssp.
evanescens and a mixed zone of fllamentous brown algae, dominated by
Chordarta flagelliformis and accompanied by Dictyosiphon species, Ectocar-
pus stliculosus, Pllayella littoralis and single Chorda fillum. Laminaria digitata
followed in the upper sublittoral. This type of vegetation was mainly attached
to small stones. A prolific undergrowth of Porphyra abyssicola below the fu-
colds was characteristic, whereas crustose floristic elements were sparse. Be-
tween the belts of Fucus vesiculosus and F. distichus populations of the
named Porphyra species (Fig. 42) and of Acrosiphonla sondert were locally
Interposed.

On rocky slopes, which are steep in the upper eulittoral, the zonattion pat-
tern was somewhat different, starting with Fucus splralis, while Fucus dis-
tichus was represented as ssp. edentatus. Devaleraea ramentacea, accom-
panied and epiphytized by Ceramtum rubrum was found in the lowermost
eulittoral, and Laminaria digitata sublittorally. In the Fucus vesiculosus level
the undergrowth was dominated by Porphyra abyssicola, which was likewise
belt-forming above Fucus distichus ssp. edentatus. In the undergrowth of the
latter Palmaria palmata dominated. It is noteworthy, that Ascophyllum nodo-
sumwas absent from the vegetation.

The outlet of a small river at Naustavikurh6f6l was coated with dense mats
of Pllayella varta cf., while farther out it was joined by Ulva lactuca, Entero-
morpha linza and by single Fucus vesiculosus.

Main algal associations

The distribution of the low-eulittoral-, tide pool- and lagoon associations
along Hornstrandir is presented in Tables 2 to 4.

Vegetation units with the predominance of one or more species have been
recognized previously for different areas of the Icelandic coast, such as the
South, Southwest, Northwest and East (Munda 1976a, 1978, 1980a, b, 1983,
1985, 1987). There were no data for the mainland of the North Icelandic
coastal area up to this date, only the vegetation of the island of Grimsey In
Eyjaflardarsysla was treated separately (Munda 1977a).

ASSOCIATIONS OF THE LITTORAL FRINGE

Prasiola stipitata was relatively rare as assoclation along the Horn-
strandir coast. It was found on tops of high boulders in the northernmost
part of this area, but was extremely rare in Trékyllisvik, where flat, sand-cov-
ered rocky slopes prevail. Its usual companion species Prasiola crispa and P.
Jurfuracea along with Rosenvingtella polyrhiza were found likewise along
Hornstrandir.

Rhizoclonium riparium occupled rocky flssures on high, steep rocky
slopes and exhibited a similar distribution-pattern to the association, named
above.

Blidingia minima {s usually a high-level assoclation of the uppermost
eulittoral in estuarine habitats. Around Hornbjarg, in Latravik, it protruded
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in dense mats high over the HWL in the vicinity of waterfalls (Fig. 21).

Ulothrix spp. - Urospora penicilliformis. This assoclation belongs like-
wise to the level of the upper eulittoral zone, but on the high, surf-swept
rocky walls it protruded into the level of the littoral fringe (Fig. 21).

ASSOCIATIONS OF THE UPPER EULITTORAL,

Ulothrix spp. - Urospora penicilliformis was usual on steep rocks and
boulders all throughout the Hornstrandir coast. It was wider and more out-
standing than in the Northwest of Iceland (cf. Munpa 1978) where it was
found first of all in the level of the littoral fringe. Species found within this
belt were Ulothrix flacca, U. pseudoflacca, U. subflaccida, Urospora penictlli-
formis and dwarf Spongomorpha aeruginosa.

Bangia atropurpurea was well developed as association and found
usually between the Ulothrix-Urospora and Porphyra umbdtlicalls belts, It

TaBLEIl. Distribution of low-eulittoral assoctations along Hornstrandir.

| AREA It AREA it AREA IV AREA
1 2 3 4 5 8 7 8 9 10 11 12
DEVALERAEA RAMENTACEA -
D. RAMENTACEA - ULVA LACTUCA —
PALMARIA PALMATA
P. PALMATA - RHODOMELA LYCOPODIOIDES _—

codominant: P. PALMATA - DEVALERAEA RAMENTACEA -

AHODOMELA LYCOPODIOIDES _— -—_ | —
CORALLINA OFFICINALIS i
fields of crustose corallines —_—

ACROSIPHONIA SPP.

ACROSIPHONIA SPP, PILAYELLA LITTORALIS
ANTITHAMNIONELLA FLOCCOSA - POLYSIPHONIA
URCEOLATA I

RHODOMELA LYCOPODIOIDES -
CHORDARIA FLAQELLIFORMIS —

Legend to tables 2-4:

I AREA: II AREA: IV AREA:
1. Latravik 6. Bjarnarfjérdur 10. NorBurfjérdur
2. Oxd 7. Drangar 11. Trékyllisvik
3. Bar8isvik 12. Reykjarfiéréur
4, Bolungavik III AREA;
5. Furufjérur 8. Eyvindarfjérdur

9. Ofeigsfiériur
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followed rocky slopes of the northernmost part of Hornstrandir, but was
absent in Trékyllisvik and rare in Nordurfjéréur. Its zonal position was above
the two named belts in western Iceland, whereas it overlapped with the
Ulothrix belt in the East (MuNDA 1983).

Porphyra umbilicalis f. umbilicalis was prolific and well developed in
the northernmost area of Hornstrandir as well as locally within Ofeigsfjérur
and Nordurfjéréur, but rare on the flat rocky formations around Drangar and
within Trékyllisvik. Along Hornstrandir, Ulothrix species, Pllayella Uttoralis
and Isthmoplea sphaerophora were observed in the undergrowth.

Pilayella littoralis was found as a separate, high level association on the
steep rocky walls around Hornbjarg, most usually below a Porphyra or

TasLe Il Distribution of tide pool assoclations along Hornstrandir.,

I AREA I AREA i AREA IV AREA
1 2 8 4 5 6 7 8 9 10 11 12
DEVALERAEA RAMENTACEA — —
ACROSIPHONIA SPP.
CORALLINA OFFICINALIS —_— -—
ENTEROMORPHA SPP.

E. LINZA - ULVA LACTUCA [ — —
CLADOPHORA OBLITTERATA

CHAETOMORPHA MELAGONIUM

CERAMIUM SPP. — _—
STICTYOSIPHON TORTILIS - PUNCTARIA PLANTAGINEA _— _—
CHORDARIA FLAGELLIFORMIS

FUCUS DISTICHUS SSP. DISTICHUS —_—
PALMARIA PALMATA i
MONOSTROMA SPP, e -—
MASTOCARPUS STELLATUS - CLADOPHORA RUPESTRIS e

TaBLE IV. Distribution of lagoon assoclations along Hornstrandir.

| AREA WAREA  Itl AREA IV AREA
t 2 38 4 5 6 7 8 9 10 11 12
LAMINARIA SACCHARINA - CORALLINA OFFICINALIS
CHORDA FILUM WITH FILAMENTOUS BROWN ALQAE _ - I
DEVALERAEA RAMENTACEA B R
PALMARIA PALMATA -_
CORALLINA OFFICINALIS I

FUCUS DISTICHUS SSP, DISTICHUS -
PUNCTARIA LATIFOLIA
MASTOCARPUS STELLATUS
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Enteromorpha belt.

Blidingia minima, which had a wide vertical extension around waterfalls,
was usually found as a high level association In estuarine habitats on rocky
slopes. It was mixed with B. chadefaudit (Fig. 21) and most prolific below
Hornbjarg. Farther southwards along Hornstrandir it was usual in inner fjord
areas (e.g. in Eyvindarfisrdur, Ofeigsfiordur) and around local estuaries.

Enteromorpha intestinalis followed usually below Blidingta belts around
waterfalls and In estuarine areas. It was accompanied by E. prolifera, E. com-
pressa and E. ahlneriana. This assoclation occurred above Fucus vesiculosus
(or F. ceranotdes) or above other fllamentous algae, as e.g. Pilayella littoralis.

Chordaria flagelliformis. This high-level assoclation was characteristic
for the Trékyllisvik area, where it occurred on flat, sand-covered rocks. Lo-
cally, during the summer aspect of the association, Ulva lactuca occurred as
the only companion species within it.

Devaleraea ramentacea in a reduced growth form. This high-level asso-
clation which is clearly discernible from the low-level and tide pool associa-
tions of the same species was described in detall (Munda 1976b). It is a
characteristic vegetattonal feature of northern Iceland and was found spora-
dically along Hornstrandir. Ulothrix spectes could be found in its undergrowth
and dwarf Pilayella littoralis and Scytosiphon lomentaria as companion
specles.

Petalonia spp. is likewise a typical high-level association of northern Ice-
land and was described for the island of Grimsey (Munda 1977a). It includes
dwarf Petalonta fascia, P. filiformts and P. zosterifolia as associated codomi-
nants. It was found within Trékyllisvik with dwarf Pilayella littoralis, Scytost-
phon lomentarta and Spongomorpha aeruginosa as companion specles. It
differed from the assoclation described for Grimsey by the absence of Chor-
darta flagelliformis and dominance of Petalonia filifformis among the three as-
soclated Petalonia species.

FUCACEAN ASSOCIATIONS

Fucus spiralis. This assoclation was rather rare along Hornstrandir,
found on some sheltered boulders and around tide pools.

Fucus vesiculosus Is an important Fucacean association all along the
Hornstrandir coast. It was found in widely different variants and the domi-
nant species appeared In different growth forms. Below Hornbjarg, in
Latravik, it covered flat rocky surfaces below the vertical rocky slopes (cf. Fig.
B). It was likewise outstanding on flat rocky slopes within other areas Investi-
gated, such as Furufjérdur, Drangar, Ofeigsfiérdur and Trékyllisvik (Fig. 9,
15, 86). On moderate slopes its zonal position was between belts of Porphyra
umbllicalts, Ulothrix spp. or Chordaria flagelliformis (high-level association)
and Fucus distichus ssp. edentatus. On boulders, however, it occurred below
the barnacles without any high-level algal assoclations above it. In the un-
dergrowth, crustose floristic elements were usual on rocky slopes (Hilden-
brandia rubra, Phymatolithon lenormandii, P. laevigatum, Ralfsia species,
Lithothamnion sp.). On sand-covered rocks Porphyra abyssicola and Sphace-
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FIGURE 30, Devaleraea ramentacea as Fucacean undergrowth and narrow belt
in Furufiérdur.

Ficure 31. Devaleraea ramentacea belt at Drangar.
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larta radicans were usual In the lowest stratum of the assoclation. Among
epiphytes and companion species Ectocarpus stliculosus, diverse Entero-
morpha specles, Ptlayella littoralls, Ulva lactuca and Acrosiphonia grandis
were usual.

The dominant species was present mainly as f. sphaerocarpa and as f.
vadorum.

Fucus distichus ssp. anceps Is an association of highly exposed sites, It
was common on the steep rocky walls around Hornbjarg as well as on
surfswept moderate slopes. Its usual zonal position was between belts of Por-
phyra umbilicalts and Acrosiphonia spp. meadows. Downwards it could limit
likewise directly to Alaria esculenta or to the usual low-eulittoral belt of De-
valeraea ramentacea. Its floristic composition was similar as described for
the Dyrafjérdur (Munda 1978).

Fucus distichus ssp. edentatus is the dominant Fucacean association of
the Hornstrandir coast. It was found usually below the Fucus vesiculosus as-
sociation or below a belt of Porphyra abyssicola, which could be locally inter-
posed between the two fucoid belts. It could likewise occur below Fucus

FIGURE 32. Acrosiphonia sondert belt at Drangar,
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distichus ssp. anceps under varying exposure conditions along the same
transect. At its lower level it could touch diverse assoclations, characteristic
for the intermediate zone (e.g. that of Devaleraea ramentacea - Palmaria pal-
mata - Rhodomela lycopodioldes, Acrosiphonta spp. - Pillayella littoralis, Coral-
lina officinalts) or directly to Alaria esculenta or Laminaria saccharina. In its
undergrowth Porphyra abyssicola, Sphacelaria radicans and Acrosiphonia
grandis were usual on sand-covered rocks, whereas on smooth surfaces crus-
tose floristic elements, including Ralfsia fungtformis and Clathromorphum cir-
cumscriptum, were well developed. The floristic composition of the assoclation
found along Hornstrandir differed from the one found in the Dyrafjéréur
(Munpa 1978) by the absence of typical Atlantic floristic elements, such as
Meembranoptera alata, Mastocarpus stellatus, Plumaria elegans and Ce-
ramium species; and by a general floristic impoverishment. It showed, how-
ever, more likeness with the same association found in the subarctic regions
of eastern Iceland (Munpa 1983).

This Fucacean assoclation could be interrupted by populations of other
species, which were represented within it as companion species (e.g. Mono-

FIGURE 33. Estuarine vegetation in Trékyllisvik (Enteromorpha spp., filamen
tous brown algae).
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stroma grevillet and Ulva lactuca below Hornbjarg and Devaleraea ramenta-
cea, Acrosiphonia spp., Petalonta spp. - Scytosiphon lomentaria in other ar-
eas; while in Trékyllisvik Corallina officinalis and Rhodomela lycopodioides
were common).

Ascophyllum nodosum was absent as assoclation along Hornstrandir.
Single, scattered specimens were found in between Fucus distichus ssp. eden-
tatus fields. Only in Bjarnarfjéréur N and locally in Trékyllisvik continuous
populations of a minimal extension were found, and did not influence the
vegetation pattern. It is noteworthy that the amount of the Ascophyllum
component within the Fucacean vegetation was even decreased during the
second observation period in the same areas. Along Hornstrandir Ascophyl-
lum was devoid of its obligatory epiphyte Polysiphonia lanosa.

LOW EULITTORAL ASSOCIATIONS

Associations which occupy the level of the eulittoal/sublittoral junction
and the lowermost eulittoral viz. the level between the fucolds and Laminari-
ans, were extremely variable along the Hornstrandir coast. The abrupt vege-
tational change around Hornbjarg was first of all obvious in the absence of
low-eulittoral associations of Mastocarpus stellatus, Corallina offictnalls and
Calltthamnion sepositum. The typical North Icelandic vegetation pattern was,
on the other hand, created gradually along Hornstrandir. In the transitional
area between Hornbjarg and Furufjéréur the following low-level associations
were observed:

Acrosiphonia spp. This assoclation includes several Acrosiphonia species
(A. grandis, A. centralls, A. arcta, A. sonderi). It occurred as dense mats below
the fucolds or for itself and occupied considerable surfaces on flat rocks. This
assoclation is common and wide-spread along Hornstrandir (Figs. 22, 25A,
32, 39), but was rare and subordinate in the western flords. It seems likely
that it replaces the wide Corallina mats, which are a characteristic feature of
Atlantic water regions of Iceland.

Crustose corallines. Fields of diverse crustose corallines, which were
found sublittorally in outer areas of western fjords, were sftuated in the lower
eulittoral around Hornbjarg. Clathromorphum circumscriptum, Lithothamnion
sp., L. glactale, Pseudolithophyllum orbiculatum were detected within this as-
soclation, which coated locally also insolated lagoons. These fields of crustose
corallines alternated with Acrosiphonia spp. meadows or occupied the greater
part of the eulittoral slopes (Fig. 22). Single specimens of Corallina officinalls,
Eudesme virescens, Chordarta flagelliformis, Chaetomorpha melagonium and
Enteromorpha linza were found attached to the crustose corallines.

Palmaria palmata. This low-level association is characteristic for the
surroundings of Hornbjarg, as fringing Acrosiphonia spp. meadows or crus-
tose corallines. It was conspicuous likewise farther south along Hornstrandir.
This assoclation was found as prolific and well developed on the northern
slopes of the Sneefellsnes Peninsula and on the island of Grimsey (MunDA
1977a, 1987).

Palmaria palmata - Rhodomela lycopodioides. A belt of the two asso-
clated codominants was observed farther south along Hornstrandir, around
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Bar8svik and Furufjérdur as well as in the Bjarnarfjérdur and at Drangar. It
occupied the lowermost eulittoral zone above Laminarta saccharina or Alarta
esculenta. Crustose corallines and Ralfsia fungtformis were found in the un-
dergrowth and Chordaria flagelliformis as a companion species.

Antithamnionella floccosa - Polysiphonia urceolata. This association
was found on the lowermost edges of rocky slopes, fringing most usually the
Palmartia palmata belt. Scytosiphon lomentaria was a conspicuous compan-
ton species. It was limited to the vicinity of Hornbjarg, where it most likely
replaces the Callithamnion sepositum association, found under similar condi-
tions in the western fjords.

The above named associations were characteristic for the northernmost
area of Hornstrandir.

Devaleraea ramentacea is a characteristic low-level association of nor-
thern and eastern Iceland. It was still absent along the northernmost area of
Homstrandir. It is likely that it was formed gradually along this coastal area,
where it appeared firstly as a dense undergrowth in the lower levels of the
fucoid fields. In Furufjéréur, the first narrow Devaleraea belt was observed
(Fig. 30). Farther southwards it was prolific and well developed as e.g.
already in the Bjararfjérdur N and at Drangar (Fig. 31). The dominant spe-
cles appeared usually as f, robusta and was devold of epiphytes and compan-
tfon species. The width of the association varied from a relatively narrow to a
several meters broad belt. In some places, as e.g. in Ofelgsfiérdur Devaleraeca
dominated the entire eulittoral zone and protruded into the upper sublittoral
in sites where Laminarians were absent.

In sites where the association was floristically rich, a certain varlation with

Ficure 34. Lagoon with fllamentous brown algae.
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depth could be observed. Monostroma grevtllet, M. undulatum, Porphyra mini-
ata, Ectocarpus fasciculatus, Elachista fucicola, Acrosiphonia sp. and Dictyosi-
phon foeniculaceus were found in the epiphytic cover and Chordaria flagelli-
formis, Palmarta palmata and Rhodomela lycopodioides as companion species
in the upper levels of the assoclation. Lower down the eulittoral and in the
upper sublittoral the density of the population and its floristic diversity de-
creased. Finally, the dominant species was devoid of epiphytes and compan-
fon species. In the undergrowth crustose floristic elements prevailed (Hilden-

Ficure 85. Fucacean flelds in Trékyllisvik (Fucus vesiculosus and F. distichus
ssp. edentatus.

FicuRre 86. Laminaria digitata and Alaria esculenta beds in Trékyllisvik.
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brandia rubra, Clathromorphum ctreumscriptum, Lithothamnion glactale, Ralf-
sta verrucosa, R. fungiformis).

The Devaleraea assoctation occurred likewise in a varlant with the admix-
ture of considerable quantities of Rhodomela lycopodioides and was found as
such within Ofelgsfjérdur and Trékyllisvik.

Different Devaleraea ramentacea assoclations from Icelandic waters were
described previously in detail (MunDA 1976 b).

Devaleraea ramentacea - Ulva lactuca. This summer association was
found previously on the island of Grimsey and at the Sneefellsnes Peninsula
(Munpa 19774, 1987). It was outstanding in Trékyllisvik where it covered lo-
cally the entire eulittoral zone on sand-covered rocks. The assoclation was
floristically rich (companion species: Chordaria flagelliformts, Palmarta pal-
mata, Rhodomela lycopodioides, Pilayella littoralls, Petalonia fascla). The
sandy layer prevented a development of crustose floristic elements in the un-
dergrowth, where Sphacelaria radicans and S. plumosa dominated.

Chordaria flagelliformis is a typical association of cold-water regions of
Iceland. Along Hornstrandir it was found only at one spot within Ofeigs-
fi6rour.

Two low-level assoclations with an overall distribution in Icelandic waters
and characteristic for semi-exposed sites were found likewise along
Hornstrandir within flords and in sheltered bays:

Acrosiphonia spp. - Pilayella littoralis occurs as belt below fucoids
and is usually devoid of companion specles. It was absent in the northern-
most, exposed area of Hornstrandir.

Devaleraea ramentacea - Palmaria palmata - Rhodomela lycopodioi-
des. The assemblage of three assoclated codominants occurs usually lower
down than the association mentioned above. It was found all throughout
Hornstrandir, with exception of the northernmost sites around Hornbjarg.
The floristic composition corresponds to the one, described for the Dyra-
fiordur (Munpa 1978) though Ceramium species and Cystoclontum purpureum
were poorly represented within this belt.

Corallina officinalis. This low-level assoclation is characteristic of At-
lantic water regions in Iceland. Its northernmost limit was around Hornbjarg
and it was absent all the way southwards along Hornstrandir. An enclave of
this association was found again within Trékyllisvik (Fig. 40), where it was ex-
tremely prolific and alternated with a Rhodomela lycopodioides association. It
is noteworthy that Laethesia difformis was a conspicuous epiphyte in this
area, while it was absent in the tide-pool Corallina association northwards
along Hornstrandir,

Rhodomela lycopodioides. This association was characteristic for
Trékyllisvik, occupying the lowermost eulittoral and interrupting Fucacean
flelds. It alternated with the association, described above and was not found
elsewhere along Hornstrandir (Fig. 41).

Petalonia spp. - Scytosiphon lomentaria is an inconspicuous associa-
tion, which most usually interrupted the lower level of Fucus distichus ssp.
edentatus flelds. Locally it was found higher up than the Devaleraea ramen-
tacea assoclation.
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TIDE POOL ASSOCIATIONS

A great variety of tide pool assoclations was found along the Hornstrandir
coast. Atlantic and typical North Icelandic associations were found side by
side. Thelr distribution is presented in Table 3.

In the level,of the littoral fringe and in the upper eulittoral tide pools were
inhabited by ‘the same Enteromorpha spp. associations, as found in the
Djrafjérdur and ReyBarflérur. They exhibit, however, an overall distribution
around the Icelandic coast:

Enteromorpha intestinalis var. asexualis f. cornucoplae inhabits
pools at the level of Prastola stipitata, and

Enteromorpha intestinalis var. intestinalis (accompanied by E. com-
pressa and E. clathrata; locally by E. prolifera) pools were usual at the level of
Ulothrix species. It was likewise found in pools among Fucus spiralis or F.
vesiculosus settlements.

Enteromorpha linza - Ulva lactuca. This assoclation was especially
prolific around Hornbjarg, found in pools of the mid-eulittoral. Crustose
corallines and Hildenbrandia rubra were found in its undergrowth.

Monostroma spp. including M. grevillet and M. undulatum was found
likewise in mid-eulittoral pools and exhibited a similar distributional pattern
as the associatlon, named above, Assemblages of Monostroma specles were
found likewlse on eulittoral slopes around Hornbjarg, interrupting Acrosipho-
nia spp. meadows.

o - 2

FIGURE 37. Devaleraea ramentacea belt in Trékyllisvik - upper level.
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Acrosiphonia spp. This assoclation was widely distributed along Horn-
strandir. It was found in the mid-eulittoral in pools among Acrosiphonia spp.
meadows or Fucacean fields. Acrosiphonia grandis was usually dominant
within the assoclation,

Cladophora oblitterata was assoclation-forming in the upper and mid-
eulittoral. It was found in sand-covered tide pools within Trékyllisvik while in
the rest of the areas it occupied pools coated with crustose corallines.

Chaetomorpha melagonium. This assoclation was found in fully inso-
lated rocky pools of the mid-eulittoral. The dominant species was attached to
an undergrowth of crustose corallines (Clathromorphum circumscriptum, Li-
thothamnion sp., Phymatolithon lenormandi) and was accompanied by
Acrosiphonia grandts, Corallina officinalis and Cladophora oblitterata. The
dominant specles was epiphytized by Ectocarpus fasciculatus, dwarf Ulva
lactuca, Porphyra miniata and Dictyosiphon foeniculaceus. The same
assoclation was found likewise in sandy pools in Trékyllisvik, depleted of the
crustose undergrowth.

Stictyosiphon tortilis - Punctaria plantaginea is an assoclation of the
upper eulittoral level. Both codominant species formed separate assoclations
in the western- and in the eastern fjords. This association was not found be-

FiGURE 38. Devaleraea ramentacea. belt in Trékyllisvik - lower level.
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tween Hornbjarg and Furufjérdur, but was frequent around Drangar, in
Ofeigsfiordur and Trékyllisvik.

Chordaria flagelliformis was assoclation-forming in low-eulittoral pools
as well as in splash pools. It was accompanied by other fllamentous brown
algae, such as Dictyosiphon foeniculaceus and Ectocarpus siliculosus, which
occurred likewise in the epiphytic cover. Further epiphytes and companion
specles were Petalonia fascia, Eudesme virescens, Ectocarpus fasciculatus
and Scytosiphon lomentaria.

Fucus distichus ssp. distichus was assoclation-forming in tide pools of
different eulittoral levels in Ofeigsfiérdur, NorSurfjérdur and Trékyllisvik.
These pools were most frequently encountered at the mid-eulittoral level. The
usual morphocline of the dominant species was found from the upper to the
lower pools (cf. MunDA 1983) with a similar gradient in the floristic composi-
tion as in the Dyrafjéréur (Munpa 1978).

Palmaria palmata is a widespread tide pool assoclation along Horn-
strandir, but was absent in the first investigated area. Its companion species
were Devaleraea ramentacea, Rhodomela lycopodioides, Chordaria flagelli-
formis and Acrosiphonia specles. Tide-pool specimens of Palmaria were
usually heavily epiphytized by Dictyosiphon foeniculaceus, Chordaria flagellt-
formis, Ectocarpus fasciculatus, Elachista fuclcola, Ceramium rubrum and by
diverse microphytes, such as Chillonema foecundum, C. occelatum, Mi-
crospongtum globosum, Hecatonema maculans.

Corallina officinalis is a tide pool assoclation characteristic of Atlantic
water regions of Iceland. Contrary to the low-level association of the same
specles, the tide pool one has a wider distributional range. It was found as
prolific in the area below Hornbjarg and again in Ofeigsfjérdur and in Trékyll-

FIGURE 39. Acrosiphonia spp. belt in Nor8urfjérdur.
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- / . 5 - -
FIGURE 40. Corallina officinalts and Rhodomela lycopodioides populations in
Trékyllisvik.
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isvik, whereas the areas of Drangar and Eyvindarfjérdur were devoid of
Corallina assoclations. The dominant species occurred in an almost pure
growth, with single Eudesme virescens, Scytosiphon lomentaria, Chaetomor-
pha melagontum and Ceramium rubrum as companion species. In the epi-
phytic cover Leathesta difformis was outstanding, especially in Trékyllisvik.
Further species from the epiphytic stratum were dwarf Ulva lactuca, Mono-
stroma sp., Porphyra mintata and Audoutnella species. Crustose corallines,
Sphacelaria radicans and Ralfsia fungiformis were common in the under-
growth. The floristic diversity was decreased if compared with the same as-
soclation, described for the western flords (Munpa 1978).

Ceramium spp. Is ltkewlse an assoclation of warm-water regions of Ice-
land. It includes several Ceramium species (cf. MunDA 1978) and Cystoclo-
nium purpureum as the main companion species. For the Sneefellsnes Penin-
sula a codominance of both within the association was noticed (Munpa 1987).
This association was relatively rare along Hornstrandir, found in Ofeigsfiérdur
and Trékyllisvik. In the last named area Dumontia contorta was found locally
within the assoclation and could even appear as codominant. It is noteworthy,
however, that Hornbjarg appeared as the distributional Hmit for several
Ceramium specles in Iceland.

Mastocarpus stellatus - Cladophora rupestris is a typical warm-water
association, which had not been detected in any other area of the Icelandic
coast. It was found only in Ofeigsfiéréur in some sheltered pools with ele-
vated water temperatures. Mastocarpus stellatus is a typical low level specles
in Iceland (MunpA 1977b) and forms conspicuous, broad belts in southern,
southwestern and northwestern Iceland. The distributional mit of this low
level association is around Hornbjarg, where Mastocarpus occurred only in
single specimens. It was absent from the vegetation all the way south to
Ofelgsfiérdur, where both tide-pool and lagoon associations of the same spe-
cles were found. The displacements of the low-level Mastocarpus association
to tide pools and lagoons is a characteristic feature of the Hornstrandir
vegetation. In this association several companion specles were found, such
as Acrosiphonia grandis, Ulva lactuca, Chaetomorpha melagontum, Chaetomor-
pha captllarts. In the undergrowth there were crustose corallines (Phymato-
lithon lenormanditi, Lithothamnion sp., Clathromorphum ctrcumscriptum) and
Hildenbrandia rubra.

Devaleraea ramentacea. This tide pools assoclation is a characteristic
feature of the North and East Icelandic vegetation and was still rare in the
Dyrafjérdur. It was described in detail (MunDa 1976b). Its distributional pat-
tern is wider than that of the low-level association and a high floristic diver-
sity was found within all the strata of the assoclation. The dominant species
was usually heavily epiphytized by Elachista fucicola (reported as Myrilactula
lubrica in MunpA 1976b), Ectocarpus siliculosus, E. fasciculatus, Dictyosiphon
foeniculaceus, Pilayella littoralts, dwarf Palmaria palmata, Ceramium aresch-
ouglt, Acrosiphonia sp., Spongomorpha aerugtnosa and dwarf Ulva lactuca,
occasionally also Monostroma undulatum.

This association was conspicuous in the vegetation south of Furufjérfur
and especially prolific in Trékyllisvik.
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LAGOON ASSOCIATIONS

The configuration of coastal rocks in the different areas of Hornstrandir
has created conditions for several typical lagoon associations. Their distri-
butlon is presented in Table 4.

Laminaria saccharina f. linearis with Corallina afficinalis in the un-
dergrowth was typical for rocky lagoons in the northernmost area of Horn-
strandir (Fig. 6). Single Alarta esculenta plants were found within the asso-
clation, whereas Corallina was accompanied by Ceramium rubrum, Rhodomela
lycopodiotdes, Chaetomorpha melagontum and Ulva lactuca.

Corallina aofficinalis occupied shallow lagoons in the same area. Such
lagoons were usual in the middle of flelds populated by crustose corallines.
The dominant species was accompanted by Monostroma grevillel, Ulvaria ob-
scura, dwarf Ulva lactuca, Chaetomorpha melagontum, Acrosiphonia grandis,
Eudesme virescens and Scytosiphon lomentaria and was devoid of epiphytes.
In both types of lagoons crustose corallines, such as Clatromorphum ctreum-
scriptum, Lithothamnion sp., L. glactale were usual in the undergrowth.

Chorda filum with filamentous brown algae was a conspicuous assocla-
tion in sand-covered rocky lagoons (Fig. 34) found throughout Trékyllisvik
and also in some sites within Ofeigsfiérdur and around Drangar. Diverse
filamentous brown algae were codominant with Chorda fillum (Chordaria flag-
elliformts, Dictyosiphon foeniculaceus, Ectocarpus siliculosus, Eudesme vires-
cens, Stictyosiphon tortilis, Scytostiphon lomentarta and Petalonia species). In
the undergrowth Sphacelaria radicans was outstanding. Several species were
found in the epiphytic cover of Chorda, such as Ectocarpus fascteulatus, E.
stliculosus and diverse microphytes, As a variant of this assoclation of fila-
mentous brown algae a dominance of Dictyosiphon foeniculaceus was ob-
served in shallow, near-shore lagoons.

Fucus distichus ssp. distichus as lagoon-association, was found in
Ofelgsf)6rdur and Trékyllisvik. It was limited to the mid-eulittoral level and to
rocky lagoons. A high floristic diversity was noted, Palmaria palmata, Rho-
domela lycopodiotdes, Devaleraea ramentacea, Chordaria flagelliformis, Dic-
tyosiphon foeniculaceus, Petalonia specles, Ulva lactuca, Scytosiphon lomen-
taria, Cystoclontum purpureum, Ceramtum rubrum, Eudesme virescens and
Acrosiphonila specles were present as common companion specles. In the
epiphytic cover of Fucus, Elachista fucicola, Ectocarpus specles, Spongonema
tomentosum, Spongomorpha aerugtnosa, Porphyra mintata and Monostroma
specles were most usual, whereas in the undergrowth Hildenbrandia rubra,
Phymatolithon lenormandii, Clathromorphum ctreumscriptum, Audouinella pur-
purea, Polysiphonia urceolata, Ralfsia verrucosa and Sphacelaria radicans
were found on a rocky ground. In some sand-covered lagoons the under-
growth was reduced to Sphacelarta radicans and Polysiphonia urceolata. The
dominant species occurred in different growth forms within the lagoons. A
pronounced morphocline, dependent on the tidal level was found previously
for this speciles (MuNDA 1978, 1981a, 1983).

Punctaria latifolia was association-forming in the extensive rocky la-
goons around Arnesstapar, accompanied by Saccorhiza dermatodea. This as-
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soclation was not found elsewhere along Hornstrandir. Diverse fllamentous
brown algae were richly represented within it.

Mastocarpus stellatus was found as an exceptional lagoon association in
Ofeigsfiérdur, in extensive land-locked lagoons around Oxl. The flortstic com-
postition was similar as in the above described tide pool association, in which
Cladophora rupestrts occurred as codominant. This species was richly repre-

FIGURE 41. Rhodomela lycopodioldes population in Trékyllisvik.



1992 MUNDA, I.: HORNSTRANDIR, NORTHWEST OF ICELAND 73

sented llkewise within the lagoon association, along with Monostroma and
Acrosiphonta species.

Contrary to the associations just described, those of Devaleraea ramenta-
cea and of Palmaria palmata were wide-spread along Hornstrandir, with ex-
ception of the northernmost area. Extensive lagoons, situated in the mid-
eulittoral and occupied by the two assoclattons mentioned above, were out-
standing around Drangar as well as in Trékyllisvik, A lagoon association of
Devaleraea ramentacea was described previously for the Trékyllisvik area
(Munpa 1976b). A luxuriant growth of fllamentous brown algae within the
assoclation was noted, both as companion species and as epiphytes.

Palmaria palmata formed a conspicuous lagoon association at Drangar,
in Ofeigsfi6rdur and in Trékyllisvik, mostly in the mid-eulittoral in between
the Fucacean flelds. The dominant species occurred in different growth forms
(cf. Munpa 1981b) and was heavily epiphytized by Ectocarpus fasciculatus,
Elachista fuclcola, Dictyosiphon foentculaceus, Chordaria flagelliformis, Ce-
ramium areschougll and by diverse microphytes (Chillonema foecundum, C.
ocellatum, Microspongtum globosum}. Numerous companion specles were

FIGURE 42. Porphyra abyssicola belt in Reykjarfjérur.
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usual within this assoclation, such as Rhodomela lycopodioldes, Ceramium
specles, Devaleraea ramentacea, Ulva lactuca, Chordaria flagelliformis, Dic-
tyosiphon foeniculaceus, Monostroma grevtllei, Ulvaria obscura, Cystoclontum
purpureum, Dumontla contorta, Chaetomorpha melagontum. In the under-
growth there were crustose corallines (Phymatolithon lenormandii, Clathro-
morphum circumscriptum, Lithothamnton sp., L. glactale), Ralfsia fungtformis,
R. verrucosa and Sphacelaria radicans.

ESTUARINE ASSOCIATIONS

were Inconspicuous along the open coast-line of Hornstrandir. They were
found locally around river outlets and on sandy slopes in Trékyllisvik around
the estuary of the river Arnesa (Figs. 18, 19 and 33). A mixed association of
diverse filamentous green algae was common in the oligohalinikum, including
Enteromorpha species (E. ahlnertana, E. prolifera, E. intestinalis), Percursaria
percursa, Cladophora fracta, and Capsosiphon fulvescens. It is noteworthy,
that Pilayella varia coated usually small stones higher up the rivers than the
filamentous green algae.

Fucus ceranoides with different fllamentous brown algae, which occurred
in entangled mats, was assoclation-forming in the oligo- and mesohalinikum
near outlets of big rivers (Hvald, Hasa, Meyjara, EyvindarflarSara, Arnesa,
Syra). The floristic composition of the association is salinity-dependent and
varied with the distance from the river outlets. Beside the Enteromorpha
species, named above, Chaetomorpha caplllarts, Dictyosiphon chordaria, D.
Jfoeniculaceus, Ectocarpus siliculosus, Pilayella littoralls along with
Enteromorpha clathrata were found, while Percursaria percursa and
Capsosiphon fulvescens were absent. Single Ulva lactuca, Porphyra purpurea
and Monostroma grevillel appeared in the mesohalinikum,

SUBLITTORAL ASSOCIATIONS

In the upper sublittoral along Hornstrandir two main assoclations pre-
dominated:

Alaria esculenta. This assoclation followed the greater part of the Horn-
strandir coast. Alarta was present in its narrow growth form. An uplift of its
belt was observed under severe surf conditions. A vertical sequence in its
undergrowth was observed in detall in the NorSurfjérdur, where Devaleraca
ramentacea and Ulva lactuca appeared at the upper level and Rhodomela ly-
copodioides, Chordarta flagelliformis and Corallina officinalis at the lower
level. Ralfsta verrucosa, R. fungtformis, Clathromorphum ctrcumscriptum, Li-
thothamnion sp., L. glactale, Polysiphonia urceolata and Sphacelaria radicans
were usual in the undergrowth all over the area.,

Laminaria saccharina {. linearis alternated with the assoclation, named
above and exhibited a similar floristic composition. Single L. digitata could be
found within the same belt. This assoclation was found in sheltered sites and
was rather common in Trékyllisvik (Fig. 38).

Laminaria hyperborea. This assoclation belongs to the lower sublittoral
and was inaccessible, From the driftweed it was possible to establish its dis-
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tribution along open coast-lines and its floristic composition. Beside Lami-
naria hyperborea, the following speciles were common in the drift: Desmares-
tla aculeata, D. viridis, Palmaria palmata (glant specimens) Rhodomela lyco-
podioldes, Fimbrifolium dichotomum, Callophyllts cristata, Phycodrys rubens,
Delesserta sanguinea, Polysiphonia arctica, Ptilota plumosa, P. serrata,
Odonthalia dentata, Porphyra mintata. In addition, Audouinella purpurea,
Petrocelts hennedyt, Polysiphonia urceolata, Peyssonnella rosenvingii, Pseu-
doltthophyllum orbtculatum and Rhodophysema elegans were usual epiphytes
on the stipes of Laminaria hyperborea.

This assoclation was apparently absent in Trékyllisvik, where there are
sandy slopes.

Regarding the Laminarian associations along Homstrandir it became obvi-
ous that Alaria esculenta (in its narrow growth form) is dominant in the upper
sublittoral of open and highly exposed coast-lines. It alternates with belts of
Laminaria saccharina, which was outstanding within flords and bays,
whereas L. digitata was not association-forming in the area investigated.

SCIAPHILIC ASSOCIATIONS

were rare along Hornstrandir. Under overhanging rocks Polysiphonta ur-
ceolata was found assoclated with dwarf Petalonia fascia, Scytosiphon lomen-
tarta, Sphacelarta radicans, S. plumosa and single Corallina officinalis, on an
undergrowth of Audoutnella purpurea.

Discussion and conclusions

The vicinity of Hornbjarg in the extreme Northwest is considered as the
northernmost boundary of typical Atlantic regions of Iceland regarding the
benthic algal vegetation. They include the South, Southwest and Northwest
of Iceland and are characterized first of all by low-eulittoral assoclations of
Mastocarpus stellatus, of Corallina officinalis, and Calltthamnion sepositum;
and secondly by tide pool assoclations of Ceramium specles with Cystoclo-
ntum purpureum, of Corallina offictnalts, Chondrus crispus, Ahnfeltia plicata
and Dumontla contorta.

From the hydrographic aspect the North Icelandic coastal area is still in-
fluenced by the Irminger Current waters as well as by other primary and sec-
ondary water masses. In this mixing area, where the proportion of Atlantic
water gradually decreases from west to east, a particular North Icelandic
vegetation pattern has developed (Munpa 1975). It is characterized by low-
eulittoral assoclations of Devaleraea ramentacea, of Chordarta flagelliformis
and by extensive meadows of Acrosiphonia spectes, which cover low- and
mid-eulittoral slopes and can likewise interrupt the Fucacean flelds. In the
tide pools, assoclations of Devaleraea ramentacea, Chordaria flagelliformis
with diverse fllamentous brown algae and of Acrostphonia specles were com-
mon In northern Iceland. A characteristic feature of the tide pool vegetation
was a high proportion of Ralfsia fungiformis in the undergrowth.

The Hornstrandir coast, which is treated in detail in the present contribu-
tion, is a transitional area between the two vegetation types, as far as its
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northernmost area is concerned viz. the coast-line between Hornbjarg and
Furufjéréur (I area).

Off Hornbjarg there is a pronounced hydrographic discontinuity
(STEFANSSON 1954, 1962, 1969b, 1984, MALMBERG 1969, TANING 1943) created
by the diminished influx of Atlantic water, intrusion of cold water masses
from the East Greenland Current and the influence of drift ice, which varies
from year to year. This hydrographic imit is reflected in a rather sharp dis-
tributional boundary for several species of benthic algae and for the low-eulit-
toral assoclations, mentioned above.

On the contrary, tide pool associations of Ceramium species with Cystoclo-
nium purpureum and of Corallina offictnalis have a wider distributional pat-
tern (cf. MunDA 1981a) and were found all along the North Icelandic coastal
area, where they alternate with the typical North Icelandic tide pool associa-
tions, named above. Associations of Chondrus crispus, Ahnfeltia plicata and
Dumontia contorta are, on the other hand, iimited only to the South and
Southwest of Iceland (MunDA 1976a, 1980a,b, 1987).

After an abrupt vegetational change around Hornbjarg, compared to con-
ditions in the western flords (e.g. Dyraférdur, Onundarfisr8ur, Staganda-
fjsréur) a particular vegetation pattern was observed, which belongs neither
to the typical Atlantic nor to the North Icelandic vegetation type. The high-
level belts of Ulothrix spp. - Urospora spp. were wider and more pronounced
than on the western side of the NW peninsula. In the mid- and lower eulitto-
ral wide Acrosiphonia spp. meadows were observed. Such meadows were still
rare and Inconspicuous In the western flords. They alternated with wide
flelds of crustose corallines, which locally occupied the greater part of the
eulittoral slopes. Such flelds were found sublittorally in some spots outside
the western flords. Around Hornbjarg they occurred in the mid- and lower
eulittoral and were almost bare of companion species. They were most usu-
ally fringed by pure belts of Palmarta palmata, whereas the lowermost eulitto-
ral belt was represented by codominant Antithamnionella floccosa - Polyst-
phonia urceolata. The absence of either typical low-eulittoral belts (viz. Atlan-
tic or North Icelandic ones) and the bare surfaces covered by crustose coral-
lines could be tentatively explained by the adverse conditions in the north-
ernmost area of Hornstrandir and the occasional scouring effects of drift ice.

In the tide pools and extensive lagoons around Hornbjarg Corallina offict-
nalls was outstanding, either for itself or as undergrowth of Laminaria sac-
charina. Green algae were prolific in the summer vegetation of this area, both
in tide pools and on eulittoral slopes (Ulwa lactuca, Enteromorpha linza,
Monostroma species), while fucold stands were reduced due to the high expo-
sure of this area. Fucus distichus ssp. anceps and F. distichus ssp. edentatus
were the main fucoids found in the northernmost area of Hornstrandir. On
horizontal slopes, which follow below vertical rocky walls, Fucus spiralis and
F. vesiculosus Joined the Fucacean flelds (cf. Fig. 5); while Ascophyllum nodo-
sum was absent. The absence of an Ascophyllum nodosum association was
one of the characteristic features of the entire Hornstrandir coast investi-
gated. This fucoid occurred only locally in single specimens or in patches, as
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e.g. in Bjarnarfiérdur N and Trékyllisvik, while it was dominant on the west-
ern side of the NW peninsula.

The typical North Icelandic low-level association of Devaleraea ramentacea
appeared gradually along the coast-line between Latravik and Furufjérdur (cf.
Munpa 1975, 1976b), where the first narrow Devaleraea belt was observed
(Figs. 25b, 30). It was formed by a downwards extension of the Fucacean
undergrowth. South of Latravik, however, the Devaleraea component in-
creased gradually in the tide pool vegetation and as Fucacean undergrowth,
with a simultaneous decrease of Corallina officinalts. The Corallina compo-
nent in the vegetation was negligible south of Latravik and its assoclation ab-
sent all the way south to the eastern banks of the Ofeigsfjérdur.

Devaleraea ramentacea, on the other hand, formed wide and prolific belts
south of Furufjérur, as e.g. in the Bjarnarfjérdur N, along the Drangar area
as well as farther southwards (Figs. 26, 27, 28, 31, 37, 38). It was likewise
dominant in most low-level tide pools and lagoons. Along with Devaleraea
ramentacea also Acrosiphonia specles increased in abundance (Figs. 26,27,
32, 39) both in tide pools and on low-eulittoral slopes. The assoclations of
these specles are the main characteristic features of the North Icelandic vege-
tation pattern. Furufjérdur could hence be considered as its northwestern-
most boundary.

We might conclude, however, that Hornbjarg represents the NW distribu-
tional boundary for the typical Atlantic vegetation pattern in Iceland, while
the area south of it, to Furufjérdur, bears a non-typical vegetation. The At-
lantic vegetation pattern thus exhibits an abrupt discontinuity, whereas the
North Icelandic one is formed gradually along the northernmost area of Horn-
strandir.

Farther south within the entire area investigated, enclaves of Atlantic vege-
tatlon features, malinly regarding tide pool assoclations, were again found
within the sheltered areas of Ofeigsfjérdur and Trékyllisvik. There Corallina
officinalis was quite prolific in the tide pools and lagoons, reaching its maxi-
mum abundance within Trékyllisvik, During the second observation period,
in 1980, its quantity was even increased, indicating more favourable tempera-
ture conditlons than previously. At this time, mats of Corallina officinalis
were locally found in the lower eulittoral, as in the western fjords (Figs. 29,
40). They alternated with prolific mats of Rhodomela lycopodioldes (Fig. 41).
The Atlantic character of the vegetation was accentuated also by increased
quantities of Ceramium species, Cystoclontum purpureum and Dumontia con-
torta in the tide pools, as well as of Leathesia difformis, which was epiphytic
on Corallina. The latter species was rare in the northernmost area of Horn-
strandir, where Dumontia contorta was absent. Dumontia was still rare in the
Ofeigsfiérdur and had not been detected during the first period of field studies
along Hornstrandir. It was likewise rare in the western flords. In this con-
nection the tide pool assoclation of Mastocarpus stellatus, detected within
Ofelgsfiérdur, should be mentioned. It was accompanied by Cladophora
rupestris. Mastocarpus was rare or absent along Hornstrandir, while it forms
conspicuous and broad belts along the greater parts of southern, southwest-
ern and northwestern coastal areas of Iceland. Its displacement from the
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lower eulittoral into tide pool habitats was a further characteristic feature of
the Hornstrandir vegetation.

The irregular distribution of Corallina offictnalts, Ceramium species, Cysto-
clontum purpureum, Dumontia contorta, Mastocarpus stellatus, Cladophora
rupestris and Leathesia difformis cannot be explained in terms of the tem-
perature data available. It was obvious, however, that the rather sheltered
areas within OfeigsfiérSur and Trékyllisvik, with their extensive lagoons, are
favourable for the formation of enclaves of Atlantlc water associfations in the
tide pools, and locally likewise on low-eulittoral slopes. In Trékyllisvik, how-
ever, North Icelandic and Atlantic vegetation features mingle.

Long-term variations of vegetation patterns along Homstrandir refer like-
wise to the even diminished amounts of Ascophyllum nodosum within fucoid
flelds. They could relate to annual variations of the surface water tempera-
tures, in particular to the critical winter minima, as well as to severe ice sea-
sons, which occurred between the periods of fleld studies along Hornstrandir.

The distribution of benthic algae has been most often interpreted in terms
of surface water temperatures (e.g. SErcHELL 1915, 1920, HurcHins 1947,
Kapraun 1980, van den Hoek 1982a, 1982b, 1984, Searies 1984). Van den
Hoek (1975, 1984) had established phytogeographic regions on the basis of
ocean isotherms. Thus Iceland falls within the limits of the cold temperate
NE Atlantic region, shared with the Faerdes and the Norweglan coast as a
whole. These two regions have relatively uniform temperature conditions and
vegetation patterns, due to the influence of Atlantic water masses. Iceland,
on the other hand, is surrounded by water masses of widely different origins
and thermal regimes, which create dissimilar vegetation patterns within a
relatively small area.

Recent studies have revealed, however, that markedly dissimilar vegeta-
tlon types occur along the eastern and western side of the NW peninsula of
Iceland, viz. along the same latitudinal range. These differences can only be
explained by the differnt temperature regimes and amounts of drift ice on
both sides of this peninsula.

Further studies about temperature responses of individual species, which
are outstanding in the different vegetation patterns, would be needed in order
to elucidate their distributional boundaries. Experimental tests of tempera-
ture and combined temperature-daylight responses were already carrled out
by e.g. Borron (1983), LoninG (1980, 1984), McLacHiaN and BIRD (1984),
YarisH et al. (1984) and STEwART (1984) for several species of benthic algae.
Strains of Dumontia contorta from southern Iceland were tested for their tem-
perature and daylight responses by RIETEMA and van den Hoek (1984) and
Scytostiphon lomentaria strains from northern Iceland by Loning (1980). De-
valeraea ramentacea from northern Iceland was studied under different tem-
perature conditions by Munpa (1977¢). This circumpolar speciles exhibited its
maximum growth rate at temperatures between 6' and 9' C, which corre-
spond to summer temperatures in Iceland. Growth was delayed at 15°C, a
temperature never achieved in Iceland, while 18°C proved to be lethal.

It seems likely, however, that the ranges of temperature tolerance of indi-
vidual species are the key to answer phytogeographic questions.
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The descriptive phase of the present work may therefore initiate further
investigations into the autecology of some species which are characteristic of
the different vegetation patterns in Iceland.

Floristic list

The distribution of most conspicuous species found along Hornstrandir is
presented in Table 5. Not all the microphytes are included. Data on sublitto-
ral species were collected on the basis of driftweed. Hence not all the crus-
tose corallines from deeper water layers are mentioned in the list.

The aim of this study was, however, a survey of the eulittoral and upper
sublittoral vegetation along Hornstrandir, with emphasis on the gradual for-
mation of a typical North Icelandic vegetation pattern.

The abundance of specles in the four areas investigated is presented in
accordance to the same scale as in previous works:

A = abundant; M = relatively abundant; R = rare; RR = very rare; S = single
specimens; D = dominant within the association; CD = codominant.

The mode of occurrence is presented in terms of littoral levels: U = upper
eulittoral and Httoral fringe; M = mid-eulittoral; L = lower eulittoral; TP = tide
pools and lagoons; S = sublitioral; F = rocky fissures and shady habitats;
and substrate configurations: R =rock; SR = sand-covered rock; S = sand.

Basically the check-list of Parke and Dixon (1976) was used for floristic
lists of different areas of the Icelandic coast (e.g. MuNDA 1976a, 1977a, 1978,
1979, 1980a,b, 1983, 1985, 1987). A regrouping of the Rhodophyta and the
Phaeophyceae (Fucophyceae) along with nomenclatural changes was carrled
out in accordance with recent works of DixoN and IrRvINE (1977), IRVINE (1988),
BoLp and WyYNNE (1978), Guiry (1978), GUIRY et al. (1984), CHRISTENSEN (1980),
PEDERSEN (1978a,b, 1979, 1984) and FLETCHER (1981, 1984, 1987).

For the Chlorophyta the works of BLIDING (1963, 1968), SODERSTROM (1963},
van den Hoek (1963), KornMaNN (1962, 1970) and KORNMANN and SAHLING
(1962, 1977} were considered. Species of the genus Cladophora were not
treated in detalil because of their exceeding polymorphism and lack of possi-
bilitfes to culttvate and study living material. The genus Acrosiphonia from
Icelandic waters needs further revision. The same is true also for some gen-
era of the Rhodophyta, as e.g. representatives of the genus Ceramium (cf.
GARBARY et al. 1978).

Of the total recorded species along Hornstrandir 40% belong to the Phaeo-
phyta, 32% to the Rhodophyta and 28% to the Chlorophyta. In the
Dyrafjéréur, on the other hand, red algae were numerically best represented
and the Rh/Ph ratio was 1.2. At Hornstrandir the Rh/Ph ratioc was 0.8, like
in the East of Iceland.

These estimations are, however, approximate, since not all floristic ele-
ments were included in our surveys.



TaBlE 5. Species distribution along Hornstrandir.

Area
RHODOPHYTA., Bangiophyceae
Bangisles, Banginceas,
Bangia atropurpurea (Roth.) C.Ag.
Porphyra purpurea (Roth.) C.Ag.
P. umbilicalis (L) J.Ag.
P. miniata (C.Ag) CAg.
P. abyssicola Kjellm.
Florideophyceae
Nemelisles, Acrochastiaceae
Audouinella purpurea (Lightf.) Woelk
A. spetsbergensis (Lightf) Woelk.
A. parvula {Kylin) Dixon
A. virgatula (Harv.) Dixon
A. alariae {Jénss.) Woelk.
Gigartinales, Cruoriaceae
Cruoria pellita (Lyngb.) Fries

uiry
Petrocelis hennedyl (Farv.) Batt.
Cryp =01 %
Dumontia contorta (Gmel.) Rupr.
Kallymenieceae
Callophyllis cristata (C.Ag) Kiitz.
ciliacene

Peyssonn

Peyssonnellia rosenvingti (Schm.) in Rosenv.
Palmaeriales, Palmariaceae

Palmaria palmata {L.) O.Euntze

Devaleraea ramentaces (L) Guiry
Rhodophysema elegans {Crouan frat) Dixon

Hildenbrandinles, Hildenbrandinceae
Hildenbrandia rubra (Sommerf} Menegh.

Lithothammion sp.

Lithothamnion glaciale Efellm.
Leptophytum lacve {Strdmf) Adey
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R. Laminaria hyperborea stipes
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epiphytic on various host plants

" R ww

R. stipes of Laminaria hyperborea

R. Laminaria hyperborea hapterae
stipes of Laminaria hyperborea

R and epiphytic

LR

Association-forming

CD in pools

Dand CD

locally CD in pools

by 1

Remarks

near estuaries

tentatively tetrasporangial phase
of Turnerella pennyi (South et al.,
1972)

in the driftweed
forming in enclave in Ofeigsfidrtur

v ah

and wide-

D in pools and low
D and CD in various associations
in different growth forms
undergrowth in tide pools
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spread {cf. Munda 1976, 1881b)
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TaBLE 5, continued:

Area
1) Adey

Phy 1 dit (A
P. laevigatum (Foslic) Foslie
Clathromorphum circumscriptum (Strdmf.}
Foslie

Lemoine

[ inles, Carami
Antithamnionella floccosa (OFMGIL)
Whittick

Antithamnion boreale (Gobi) Kfellm.
Ceramium rubrum (Huds.) C.Ag.

C. areschoughi Kylin

C. strictum Harvey

Ptilota serrata Ktz

P. plumosa (L) C.Ag.
Delesserincenc

Delesseria sanguinea (Hixds.) Lam.

(Feslie}

Phiycodrys rubens (L.) Batters.
Rhodomelzceze
Polysiphonia arctica J.Ag.

P. urceolata (Lightf) Grev.

Odonthalia dentata (L) Lyngbn.
Rhodomela lycopodioides (L) C.Ag.

R. confervoides (Kidtz.) Stiva

PHAEOPHYTA, Phaecophyceae

E P P
Ectocarpus siliculosus (Dillw.) Lyngb.

E. fasciculatus Herv.

Sponganema tormentosum (Huds.) Kdtz.
Giffordia ovata (Kjellm.) Kylin
Lithodermatzcoae

derma

(Crouan frat)

Lund.
Petroderma maculiforme (Wollnry) Kuckouck
Elachistaceae

Elachista fucicola (Vell.) Aresch.
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UM.TP
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TP,LS

UTPML

TP,S

TPL

TPLS

Substrate
R

R
R

R. stipes of Laminaria hyperborea

R

on Ptilota plumoesa
R, epiphytic
R, epiphytic
R. epiphytic
R, epiphytic
R, epiphytic

R and epiphytic on Laminaria
hyperborea stipes
R and epiphytic

R
R. epiphytic on Laminaria

R, epiphytic on various hosts

R, epiphytic on various hosts
R. epiphytic on fucoids
epiphytic on Ptilota species

R. crustose corallines
R

on fucolds, Devaleraca

Palmaria pal
Chaetomorpha melagonium, Ulva
lactuca, Porphyra species
Laminaria fronds

R. on Corallina officinalis

on Palmaria palmeta and other
hosts

Association-forming

Dand CD

Dand CD

Remarks

undergrowth in tide pools
near estuaries

conspicuous on the fields of
crustose corallines

northernmost area

in the driftweed

belt-forming with
Antithamnionella floccosa

treated separately from R.
confervoides

P among fil
algae in Iagoons and estuaries

epiphytic on tide pool specimens,
referred es Myriactula Jubrica
{Rupr.) Jassund in previous works
(Jaasund 1965).
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TaBLE 5, continued:

Ulonema rhizophorum Foslie
Myrioglocacoae a

M. polysiphoniae Euckuck
Chorderiaceae

Chordaria flagelliformts (OF Mll) J.Ag

Eudesme virescens {Carm. ex Harv. in Hook.)

CAg.
Mesoglola vermiculata (Sm.) SF.Gray
Ph N Kuckuck

P

Tilopteridales, Pogotrich
Pogotrichum filiforme (Reinke} Batters

Pllayellacese

Pllayella ittoralis (L.) Kjellm.

P. varia (L) Kjellm.

Isthmoplea sphaerophora (Harv.) Kfellm.

Litosiphon laminariae (Lyngb.) Harv.

Myriotrichia clavaeformis Harv.
Puncizriaceae

Punctaria latifolia Grev.

P. plantaginea (Roth.} Grev.

Chilionema foecundum (Strémf)Fletcher
C. oceelatum (Kiitz )Euckuck
Hecatonema maculans (Collins) Sauv.

Dictyosiphonaceas
Dictyosiphon foeniculacens (Huds) Grev.

D. chordaria Aresch.

D. ekmani Aresch.

Striariaceae

Stictyosiphon tortilis (Rupr.) Reinke

Sy P ooy P
Scytosiphon lomentaria (Lyngb.) Link.
Petalonia fascie (O F.Mall) Kuntze

P. zosterifolia (Reinke} Rosenv.

P. filiformis (Batt) Kuntze

Ralfsia verrucosa (Aresch) JAg.

R. funglformis (Gunn.) Stech ¢t Gardn.
R.spp.

RR

R

R

g

el

ZRERDD® 2 0w

QNP
w % %N?’ %

geer> 2 @ oER> g

oo

ZrREumm 2 R

n

>

2
g % > mnogapg g

w

HeRE

KrrOWE T B BgR >

»

ErpuEr > >

Tidal level

LS
TP.M.L,

LS
T™PL
UMIPLS

MTP.L

TPL

.8
UTPML,
UM

TPLS

TPLS

TPML

MTP

UTPML

MTP
M.TP,L

UMTP.L
TPMLS
TP.M.L

Substrate

on Laminaria fronds
on varjous hosts
on Dumontia contorta

on Porphyra miniata
on Polysiphonia urceolata

R. various hosts

R

R

on Chordaria fiagelliformois and
Dictyosiphon spp.

on Lamiraria saccharina

R.SR.S, epiphytic on various hosts
RSR

Association-forming

D-upper cuilittoral, D-lower
eulittoral, CD-lagoons

ploneer in estuaries

80

688 68 8

sensu Pederscn (1978s)

Pedersen {1978b)
giant specimens in lagoons
Fletcher (1987}

Fletcher (1884)

outstanding in tide pools and

Dear estuaries

previously S. pygmacus Reinke
treated separately

Fletcher (1981)
undergrowth in most tide peols

includes undetermined crustose
brown algae
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TaBLE 5, continued:

. zales D "
Desmarestia aculeata (L) Lam.
D. viridis (OF Mall) Lam.

Sphacelaria radicans (Diltw.) C.Ag.
S. britannica Sauv.
S. plumosa Lyngb.

Lami les, Ch

Chorda filum (L) Stackh.
Laminariascene
ina (L) Lam. £ 1

L ia
JAg

L. digitata (Huds) Lam.

L. hyperborea (Gunn.) Foslie

Saccorhiza dermatodea (De la Pyl) J.Ag.
Alarincens

Alaria esculenta {L) Grev. (narrow growth
form)

Fucales, Focaceae

Fucus ceranocides L.

Fucus spiralis L.

Fucus vesiculosus L.

Fucus distichus L. emend. Powell s5p. ssp.
ssp. evanescens (C.Ag) Powell

ssp. edentatus {(De la Pyl.) Powell

ssp. anceps (Harv. et Ward. ed Carruthers)
Powell

ssp. distichus Powell
Ascophyllum nodosum (L) Le Jol.

CHLOROPHYTA, Chlorophyceae,
Ulotrichales, Ulotrichacese
Ulothrix flacea (Dillw.) Thur.

U. pseudoflacca Wille

U. subflaccida Wiile

Stichococcus marinus (Wille) Hazen
Chaetophorales, Ch ph
Pseudopringsheimia fucicole (Rosenv.) Wille
Codiolales, Codiclaceas

Urospora wormskioldil (Mert. in Hornem.)
Rosenv.

Prasiola stipitata (Suhr.) in Jessen

gw

2 > 2 g gr> »

B® » ® Eg> @R =#
> > 2 Wg» w2 g

W > > W2 X >

¥ » 2 g &2 »

"R BB
B ” B8 B

g» > » B> ¥

4

He

<

=§> R

B R P wr BE®W  » zEww > »

8%
ggg o

Tidal level

™S
TPMLSF
TPF

TPF
TPLS

TP.S

oM

L

TML

RSR

N WP N

4

%

WP W oW mw W

AP

W W % g

Association-forming

D

D in lagoons and upper sublittoral

o]

D

Dand CD

o)

88

Remarks

undergrowth in most associations

ibord in the veg
heavily epiphytized

d in the upper

in estuaries
a subordinate Fucacean

association
found in different growth forms

dominant fucold along
Hornstrandir

found in different growth forms
b in the

£

‘wide belt on rocky walls near
Hornbjarg

on highly exposed rocks

on pebbles

Httoral fringe together with
Lichens Xanthoria parietina and
Verrucaria sp.

2661

ONYT30T 40 LSIHHLUON ‘HIGNYYLSNYOH :*1 'VaNNMW

£8



TaBIE 5, continued:

i

> 3ge -
 TLE
SERT

>

P. crispa (Lightf) Menegh.

P. furfi

Rosenvingiella polyrhiza (Rosenv.) Stiva
Ulvales, Uivaceas
Ulva lactuca L.

Ulvaria obacura (Xiitz.) Gayral
Blidingia minima (N4g. ex Kfitz) Kylin

Enteromorpha Intath;al!s L) Link.

var. Bliding f. P

var. intestinalis Bliding
E-linza (L) J.Ag-
E. compressa (L.} Grev.
E. ciathrata (Roth.} Grev.
E. ahineriana Bliding
E. prolifera (OF Mall) JAg. (incl. subsp.
prolifera Bliding and subsp. radiata Biiding).
honaceae

Capsosip]
Capsosiphon fulvescens {C.Ag) Setch. et
Gardo.

Percursariaceae

E ia p (CAg)
Monostrometacess

Monostroma grevillel (Thur.) Wittr.

Monastroma undulatim Wittr.
Cladophorales, Cladoph
Rhizoclontum riparium (Roth.)Harv.
Cladophorz rupestris (L.} Kotz.

C. oblitterata Siderstrém

C. fracta (Vahl) Ktz

Chaetomorpha capflleris (Katz.) Barg.
C. melagonfum (Web. et Mohr.) Kittz.
. PRCTR 41

Acrosiphonia grandis Kjellm.

A. centralis (Lyngb.} Kjellm.

A. sonderi (Kotz) Kornm.

A arcta (Diliw) J.Ag.
Spongomorpha asruginosa (L) Hock.

LICHENRES
Xanthoria parietina (L.} Th Fr.

Verrucaria mucosa Wahlenb.
V. maura Wahlenb.

P2 >

L

» Ww >

WERP> B

> =

PREPPE RPPR

»

PERPP PEm> Aw >

BB %

PRERPR ErEZ 2w

=

»

R BgRy >m >

RE B

4

PEE>PE ErE>  %j

2

-3

RE>r> PwEP bg >

B

TPM.L

TPM
oM

TPM
MLTP
MIP

UML
UMTP

Rand epiphytic
SRS
R.SR.S and epiphytic

SR.S

SR.S

Rand epiphytic

R and epiphytic

R
R

R.SR

SR.S
SRS

and epiphytic

"

oo

Association-forming

gU UUg o

8

8

v gv 8

ggeg ©

Rermarks

‘with Devaleraea ramentacea-low
culittoral with Enteromorpha linza
in tide pools

wide belts on exposed rocks,
protruding to the level of the
littoral fringe

prolific in estuaries
in uppermost tide pools

in tide pools

in tide pools and on littoral slopes
mainly in tide pools

in tide pools and nesr estuzaries
in estuaries (Bliding 1963)

in different growth forms in tide
pools and estuaries

in estuaries

{n estuaries
outstanding around Hornbjarg as

Ulvapsis grevillel (Thur.) Gayral in
Gayral (1965).

Eommann (1962, 1970}

iphonia
codominent in tide pools and
on eulitioral slopes

higher up than Prasiola species
undergrowth of fucoids
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