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Surveys on the marine algal settlement were
undertaken on Surtsey in the course of the year
1968, in continuation of observations carried out
since 1964 (1, 2, 3, 4). The period of investigation
extended from June to November.

As previously, field work was done in the lit-
toral and the sublittoral zone, the latter one
being explored by SCUBA-diving techniques. In
the intertidal zone, serious problems of accesss
were encountered. The SW, SE and the greater
part of the S coasts were quite inaccessible be-
cause of high vertical cliffs dropping-into the
sea. Heavy surf also made it impossible to ap-
proach this part of the rocky shore. On the other
hand, the old NW coast, built up in 1964—1965,
and the comparatively recent NE coast, resulting
from the fan-shaped lava flow of 1966—1967,
could be explored at low tides. These shores con-
sist mainly of vertical walls bordered at their
base by a narrow cover of huge blocks, boulders
and, in some places, pillowlava-like outcrops. On
the NE coast rock masses were locally surrounded
by sand which exercised a severe scouring action
on rock surfaces. Field collections in the inter-
tidal zone were principally limited to these coast-
lines. The remaining part of the shore, i. e. the
E coast and both sides of the sand ness, on the
northern part of the island, were built up of a
moving bench of boulders unsuitable for algal
settlement. The outer lagoon, located on the sand
ness was filled with sand and the inner one was
considerably reduced by sand accumulation.

The bottom along the rocky shores down to
about 20 m depth was found to be strewn with
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boulders of differnt sizes surrounded with sand
or some coarser material. Diving operations were
limited to 12 localities including the submarine
volcanos of Syrtlingur and Joélnir. They were
made particularly difficult along the S coast and
impracticable along the SW coast owing to con-
tinuous onshore wind and rough seas. The map,
Fig. 1, indicates localities, which could finally
be investigated and where samplings were made
in the littoral and the sublittoral zones.
Material and data obtained were sorted and
analysed partly in the Surtsey Biological Labora-
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Fig. 1. Surtsey: Localities surveyed in 1968.



tory, Vestmannaeyjar, partly in the Marine Plant
Biological Laboratory, Faculty of Sciences, Paris.
Preparations of herbarium specimens for later
reference were made and are to be preserved in
the collections of the Surtscy Biological Labora-
tory.

1. Components of the marine algal flora,
taxonomic notes

Following species were encountered on Surtsey
and in surrounding waters during present in-
vestigations. With a few exceptions the nomen-
clature of Parke and Dixon (5) is adopted.

CHLOROPHYCEAE:

Ulothrix flacca (Dillw.) Thur. Fertile plants
mixed with Urospora or forming pure stands
on vertical rocks beneath bird droppings, were
found on the NE and N'W coasts (26/7, 9/8,
10/8).*

Previously recorded on Surtsey.

Ulothrix pseudoflacca Wille. Fructiferous plants
in company with previous species grew on the
NE and NW coasts and occasionally as under-
growth of Petalonia zosterifolia (26/7, 9/8,
10/8).%)

Previously recorded on Surtsey.

Ulothrix consociata Wille. Some tufts, 0.5 cm
high, occurred in supralittoral rock pools on
the NW coast (10/8). The diameter of the
filaments and the presence of one pyrenoid in
each cell agree with characteristics given for
this species by H. Jénsson (6,p.354). In other
respects our specimens resemble U. subflac-
cida Wille.

New record for Surtsey.

Enteromorpha prolifera (O. F. Miiller) ]. Ag.
Rather common on rocks and as epiphyte on
Petalonia fascia on the NW and NE coasts,
about 1.5—2 m above low tide level. Fertile
or sterile specimens, 3—7 cm high and 0.5-2
mm broad, are with or without proliferations
at the base of the stipe. Small cells, each with
one big pyrenoid, are arranged in longitudinal
and often in transversal series. The inner wall
of the thallus is sometimes provided with tra-
beculae projecting into the thallus cavity as is
the case in E. prolifera subsp. radiata (Bliding,
7, p. 59). This species was collected from June
to November (26/6, 9/8, 10/8, 23/11).

New record for Surtsey.

*) Please note that the day is followed by the number of
the month. Example: 10/8 is August 10th.

Enteromorpha linza (L.) ]J. Ag. Specimens, up to
10 cm high, grew on intertidal rocks in asso-
ciation with Petalonia on the NW and NE
coasts (9/8, 10/8). They agree with the de-
scription of this species given by Bliding (7,
p. 127).

Previously recorded on Surtsey.

Entermorpha compressa (L.) Grev. One tuft, 0.7
cm high, was found, mixed with previous spe-
cies on the NW coast (10/8). Each cell has one
pyrenoid in apical position. In the lower part
of thallus small daughter-cells are cut of by
oblique walls.

New record for Surtsey.

Monostroma grevillei (Thur.) Wittrock. Three
fructiferous, characteristic specimens were col-
lected, one, 1.5 cm high, in the rocky littoral
zone on the N'W coast (26/6), and two, b cm
high, off the S and the SE coast, on about 15
—19 m depth (31/7, 6/8).

New record for Surtsey.

Urospora penicilliformis (Roth) Areschough.
Very common everywhere on rock surfaces
about high tide level in early summer, but be
coming scanty in August, and being replaced
by the sporophytic Codiolum-generations in
November. This species was abundantly fructi-
ferous.

Previously recorded on Surtscy.

Urospora wormskioldii (Mert.) Rosenv. Our spe-
cimens on account of the thickness of the fila-
ments attaining 100 p, can be referred, al-
though with some hesitation, to this species.
They grew on the NW coast mixed with pre-
vious species and U. pseudoflacca (26/6).
New record for Surtsey.

Acrosiphonia arcta (Dillw.) J. Ag. (= A. albes-
cens Kjellm.). Six young and sterile tufts,
sometimes provided with hooked branches,
were met with in the intertidal zone on the
NW and the NE coasts (26/6, 9/8, 10/8), and
one tuft was picked up in the sublittoral zone,
at about 5—10 m depth, off the NE coast
(30/7).

Previously recorded on Surtsey.

PHAEOPHYCEAE:

Ectocarpus confervoides (Roth) Le Jolis. This
species, forming 0.5—4.5 cm high tufts, was
found to be common on rocks, in tide pools
and as epiphyte on Petalonia, on the NW coast
(26/6, 10/8), on the NE coast (9/8) and at 5-10
m depth off the NE coast (30/7). Only pluri-
locular zoidocysts were observed. Specimens,
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attached to the crampons of Alaria esculenta
growing in the Balanus-zone of the NW coast
resemble the var. siliculosus (Dillw.) Kjellm.
as 1t has been described by Cardinal (8, p. 10).
Previously recorded on Surtsey.

Giffordia hincksiae (Harvey) Hamel. A few char-
acteristing specimens bearing plurilocular zoi-
docysts were found in the Balanus-zone on a
rock on the NW coast (26/6, 10/8) and at 5—10
m depth off the NE coast (27/7).
Previously recorded on Surtsey.

Petalonia fascia (O. ¥. Mill.) Kuntze. This spe-
cies was abundant on intertidal rocks on the
NW coast (26/6, 10/8), but somewhat rare on
the NE coast (9/8). Plurilocular zoidocysts.
Previously recorded on Surtsey.

Petalonia zosterifolia (Reinke) Kuntze. Fertile
specimens, bearing plurilocular zoidocysts,
grew in company with previous species.
Previously recorded on Surtsey.

Seytosiphon lomentaria (Lyngbye) Link. A soli-
tary tuft, 3.5 cm high, was collected on the NE
coast (9/8). The plant is sterile, without con-
strictions and paraphyses, but furnished with
hairs.

Previously recorded on Surtsey.

Desmarestia aculeata (1..) Lamour. Threc specim-
ens, 35 cm high, were collected, one very young
entirely clothed with hairs, the others some-
what older bearing hairs and/or spinules.
These plants were sterile and without epi-
phytes. They occurred on rocks on 3—5-—-20
m depth off the NW coast (27/7, 4/8).

New record for Surtsey.

Desmarestia viridis (O. F. Miill.) Lamour. Scat-
tered individuals, 30—38 cm high, without
hairs, but bearing unilocular zoidocysts, were
found growing on 15—20 m depth off the NW
(27/7), the S (6/8) and the SE (31/7) coasts.
Previously recorded on Surtsey.

Desmarestia ligulata (Lightf.) Lamour. Confined
to 18—20 m depth, this species was rather com-
mon on rocks off the NE (30/7, 31/7) and the
S coast (6/8). Young plants, 7—20 cm high,
consisting of a simple thallus were found
among adult plants attaining 83 cm high. This
growth was sterile.

New record for Surtsey.

Laminaria hyperborea (Gunn.) Fosl. Two sterile
specimens, one 28 cm, the other 58 cm high,
were collected on the rocky bottom on about
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Phot. I Growth variations in the Alaria esculenta-population

of Surtsey in August 1968. Scale: 20 cm.

15 m depth off the NW (27/7) and the NE
(30/7) coasts. One of the specimens has a la-
mina covered with hydrozoa.

New record for Surtsey.

Alaria esculenta (L.) Grev. This species grew
socially everywhere on rocky surfaces in the
sublittoral zone at 18—19 m depth, and occa-
sionally in the lower part of the littoral zone on
the NW coast. Individual growth in the Alaria-
populations was found to be very variable
(Phot.1). Mature plants, reaching a length of
1.60 m bore fertile sporophylls. Colonies of hy-
drozoa and mussels were sometimes attached
to these algae.

Previously recorded on Surtsey.



RHODOPHYCEAE:

Phorphyra umbilicalis (L.) J. Ag. Fertile indi-
viduals were common, but not abundant, on
the NW (26/6, 10/8) and the NE coasts (9/8).
Previously recorded on Surtsey.

Porphyra purpurea (Roth) C. Ag. A solitary
plant, 13 ¢m long and 3 ¢m broad, was col-
lected on the landward side of a rock in the
Balanus-zone on the NW coast (10/8). This
specimen, attached to the substrate by a short
basal holdfast, is in agreement with descrip-
tions given for this species by Conway (9).
However, it proved to be sterile.

New record for Surtsey (and Iceland).

Porphyra miniata (C. Ag.) C. Ag. Five charac-
teristic specimens, reaching 25 cm length and
13 ¢m breadth, were found at 13 m depth of
the NE coast (30/7) and the SE coast (31/7).
Some of them were fructiferous.

New record for Surtsey.

Lomentaria orcadensis (Harv.) Coll. ex Taylor
(= L. rosea). A unique specimen, 4 cm high,
containing numerous tetrasporangia in the
pinnae, were found growing on a rock at 19 m
depth off the S coast (6/8).

New record for Surtsey.

Antithamnion floccosum (O. F. Miill.) Kleen.

Ten tufts of sterile plants, attaining 4.5 cm
high, were collected at 5—15 m depth off the
NE (30/7) and the NW coasts (4/8) in associa-
tion with mussels, hydrozoa and Fragilaria-
diatoms. They also occurred in the Balanus-
zone, on the lee side of a rock on the NW coast
(10/8). Principal filaments are 65—80—100 u
thick, the cell length being 160—300 p. Our
specimens agree fairly well with illustrations
given for this species by Zinova (10, Fig. 135)
and Jaasund (11, Fig. 37).

New record for Surtsey.

Phycodrys rubens (L.) Batt. Five typical, but ster-

ile specimens, about 8 cm high, were gathered
at 13-20 m depth off the NE coast (30/7). Some
of them were covered with various species of
bryozoa.

New record for Surtsey.

Polysiphonia urceolata (Lightf. ex Dillw.) Grev.

Seven tufts of plants, 5—7 c¢cm high, were found
on 5—10 m depth off the NE coast (30/7),
sometimes attached to mussel byssus. Some of
them are tetrasporiferous, others are bearing
urn-shaped cystocarps. Licmophora-diatoms
were found as epiphytes.

New record for Surtsey.

Phot. 2. An aspect of the dlaria esculenta-population growing on rock at about 20 m depth off the $ coast (23/6, 1968). Note
a dense cover of diatoms (and hydrozoa?) between the Alaria-plants. Photogr. Dr Thorbjérn Alexandersson.
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TABLE I
VERTICAL DISTRIBUTION OF SPECIES ON AND OFF THE NW COAST

Tide Conspicuous i
m Rauge of individual species clements Zones
'S I Urospora .
MHWS T ' + Littoral
2,62 ‘ Lo
) ' i 1 . Ulothrix fringe
] ] I u_ @
"""""" S e S 1 0
I ' 11 p
| B | ' Petalonia
1,30 l ' l ' '
L It ]
l I I l l ‘ ' Balanus Eulittoral
MLWS o TR T T TT T B I . rone
Diatoms
0
5 J I I
Alavia Sub-
' littoral
. ’ | 7on¢
15 L l |
20 L '

'.Dialoms

Alaria esculenta
Des. aculeata
Lam. hyperborea

Desm. viridis

L. Antith. floccosum

l(ﬁ‘().ﬁ'[)‘ — Ulothrix
Porph. wnbilic
Petalonia
Enteromorpha-

Lctocarpus
L Balanus

L Acrosiphonia

L. AMonostroma -
Giffordia
Porph. purpurea

It appears from the above that 27 algal species
were recorded in the coastal waters of Surtsey in
1968. To this must be added benthic diatoms-
species, the most common of which were the
filamentous forms of Navicula (Schizonema)
mollis (W. Sm) Cl and Navicula ramosissima
(Ag.) Cl. previously found on Surtsey.
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2. General features of the marine algal vegetation

The distributional range of individual species
and the dominating elements of the vegetation
are diagrammatically represented in Tables [,
IT, II1. Tidal data, not yet available for Surts-
ey, is that known for Heimaey, situated about
10 nautical miles from Surtsey.



TABLE 11
VERTICAL DISTRIBUTION OF SPECIES ON AND OFF THE NE COAST

Tide o ) Conspicuous
n Range of individual species clements Jones
MHWS ' ' Urospora
] | +
. ) Littoral
2,62 ; : : : = ! Ulothrix o
l ' Diatoms
MLWS v Sand
Sane
0
HIN
10 o l ' Sub-
' littoral
' ‘ l ' zone
' ' ' l ' Alaria
15 l I I
I |
| ‘
20 I |

Llﬂm,\‘p. + Ulothrix
Porphyra umbilic.
Petalonia
Enteromorpha
Seytosiphon
|- Diatoms
L sand
L. Giffordia
L Ectocarpus conf.
L/l(rm.\'i/)/]onia arcta

L_P()[)x\i/)h. urceolata
L Antith. floccosum

L.Porphyra miniala

Alaria esculenta

| Desm. ligulala
Phycodrys ricbens

LDmm. wiridis
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TABLE III
VERTICAL DISTRIBUTION OF SPECIES ON AND OFF THE S AND SE COASTS

Tide . ) Conspicuious .
m Range of individual specics clements Zones
)
MHWS
' Urospora
2,62 I
' Littoral
} l zonce
o e e - i e e e e - - ' |
]
. Diatoms
MIWS
7 T
5. |
l Sub-
l littoral
l zone
10 l . Alaria
' ) !
T ] l [ :
| I 1 i
ot
w | 1

Desm. viridis
LDesm. ligulata
L__Alarz'a esculenta
LMonostr. grevillei

L.Lomentaria orcad.

It can be seen that only a small number of
species played a significant role in the general
aspect of the marine vegetation.

In the littoral zone, Urospora penicilliformis,
often associated with Ulothrix-species, was found
everywhere, at least in the beginning of the sur-
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L Urospora

Diatoms

Porphyra miniata

vey, towards the high tide level of the shore form-
ing a conspicuous belt variable in width accord-
ing to the inclination of the substrate. On the
NW coast luxuriant Petalonia-populations oc-
curred below the Urospora-belt, especially during
midsummer, when Urospora was declining. En-



teromorpha-species, Ectocarpus confervoides and
Porphyra umbilicalis were mainly bound to the
same level as Petalonia, representing the subsidi-
ary growth of the Petalonia-belt. In a selected
locality of the NW coast, on the sheltered side of
a rock, near the northern point of the lava front,
barnacles reached their maximal development
immediately below the Petalonia-belt, their
upper limit in quantity being at about 1.30 m
above low water mark. Scattered individuals of
Antithamnion floccosum, Porphyra purpurea,
Alaria esculenta and Giffordia hincksiae grew in
this part of the intertidal zone. In other places
barnacles were scanty and randomly distributed.
The lowest part of the littoral zone supported
pure stands of filamentous diatoms. Were Pela-
lonia and barnacles were poorly represented, as
was the case on the NE and S coast, the diatom
growth constituted an independent belt imme-
diately below the Urospora-belt. On the south-
ern part of the NW coast pillowlava-like rock
masses, occupying the greater part of the littoral
zone, proved to be entirely covered with diatoms.
Isolated patches of diatoms and Urospora could
also be observed on rocks of the boulders bench
shores, which, because of their mobility, were
otherwise devoid of algae. No vegetation at all
was found growing on the sand beach on the
north part of the island. This applies also to tide
pools, frequently occupied by rolling stones.

In the sublittoral zone, Alaria esculenta re-
presented the salient feature of the vegetation
growing luxuriantly on rock surfaces at a depth
range varying from 3 to 19 meters (Phot. 2). Its
average degree of covering was estimated at about
80 individuals per m?, at 12 m depth. Generally
rock surfaces between Alaria plants were inhab-
ited by filamentous diatoms, hydrozoa, tube
worms or other animals. However, on the S coast,
at 19 m depth, Alaria was found on a rock occu-
pied at the same time by Desmarestia ligulata,
Desmarestia viridis, Lomentaria ovcadensis and
Monostroma grevillei. In localities where stones
were more or less buried in sand, only diatoms
occurred on rock surfaces. This was observed out
from the boulder bench shore off the E coast and
the NNE coast as well as on the submarine crat-
ers of Jolnir and Syrtlingur, at about 28 m depth.
A special aspect of the deep-water vegetation was
offered by scattered populations of red algae
(Porphyra miniata, Antithamnion floccosum,
Phycodrys rubens and Polysiphonia urceolala).
As with Alaria, this growth was confined to rocks,
except for Polysiphonia, also found growing in
company with mussels. This growth was mainly

located off the NE coast. Species such as Desmar-
estia ligulata, Desmarestia viridis and Ectocarpus
confervoides were also quite frequent in these
waters. The remaining components of the sub-
marine vegetation, Laminaria hyperborea, Des-
marestia aculeata and Giffordia hincksiae played
a rather subordinated role, being represented by
isolated individuals.

The lower limit of the algal growth, diatoms
growth not included, appeared approximately to
coincide with the 20 m depth-line.

3. Remarks on the marine algal colonization
Algal species invading the marine environment

of Surtsey since the beginning of the settlement

as well as their order of arrival are listed below:

Species

968
(diatoms not included) 1968

1964 1965 1966 1967

Urosp. penicillif.
Uloth. flacca ... ... ... ..
Uloth. pseudofl. . ..

Ent. flexuosa

Ent. intestinalis

Pyl. littoralis

Ectoc. confervoid.

Seyto. lomentaria

Pel. fascia ... .. .. ...

Pet. zosterifolia

Alaria esculenta .. ... ... ..
Porph. umbilical's .. ..

Ent. linza ............. ...
Lnt. compressa

Acrosiph. arcla
Giff. hincksiae . ... ... ...
Desm. wviridis ... .. ... ..
Uloth. consoc. . ... ... ..
Urosp. wormsk. ..........
Ent. prolifera ... ... ...
Monostr. grev, ... ... ..
Lam. hyperborea

Desm. ligulata ... .. ... .
Desm, aculeata .. ... ..
Porph. purpurea
Por{h. miniata
Lom. orcadensis ..
Antith. floccosum . ...
Phycodrys rubens

Polysiph. urceolata

TOTAL 0 1 12 14 27
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It appears that 30 species of benthic algae, dia-
toms not included, have been identified on Surts-
ey so far. Of these only 3 species seem to have dis-
appeared, at least temporarily, as they have not
been found again since 1966. It can also be noted
that the number of colonizing species has been
steadily increasing since 1965, when the first ma-
croscopic element settled on the island. During
the period of 1967 to 1968, 13 new invaders were
discovered. A striking fact is that species found
in 1967 were all rediscovered in 1968. This sug-
gests that these species have maintained them-
selves on Surtsey during this period. However, it
must be remembered that most of these species
are annual forms which might be of casual oc-
currence in Surtsey. Moreover, neocolonization
of certain species is not to be excluded. Presum-
ably, this is the case with Scytosiphon lomentaria,
initially found on the NW coast and then redis-
covered only on the NE coast.

Among the 13 new colonizers observed in 1968
10 are subtidal species, which settled in the sub-
littoral zone. At present the submarine coloniza-
tion is therefore progressing faster than the lit-
toral colonization which appears to be more or
less stabilized. However, this does not mean that
the algal settlement in the littoral zone has reach-
ed its final stage. The shifting from littoral to
sublittoral settlement might rather indicate tem-
porarily changes in the sequences of the algal
colonization.

An important event in the history of the ben-
thic settlement of the littoral zone of Surtsey is
represented by the occurrence of a barnacles zone
in a single locality of the NW coast. In taking
barnacles as biological indicator, according to the
definition of Lewis (12), we can now subdivide
the littoral zone into an eulittoral zone, extend-
ing from the upper limit of the Alaria-growth to
the upper limit of barnacles in quantity, and a
littoral fringe above, extending from the barna-
cles zone and upwards. This may be regarded as
an early zonation of the coast. It can be noted
that the Urospora-belt and the Petalonia-belt are
at present mainly confined to the littoral fringe,
while diatoms are dominating in the eulittoral
zone. However, it should be noted that both
zones are actually not clearly defined, as many
benthic organisms characterizing them are lack-
ing. Thus, littorinids, marine lichens and myxo-
phycecae have not been found to occur in the
littoral fringe.

As other algal species previously settled in
Surtsey, the new colonizers all occur in the Vest-
mannaeyjar-archipelago, except for the single
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specimen of Porphyra purpurea, which has not
been recorded in Icelandic waters before. Other
species have been met with during our studies
concurrently carried out on the marine flora of
the area, with the exception of Antithamnion
floccosum, recorded by H. Jénsson (13). This re-
inforces the presumption that the marine flora
of Surtsey will not differ from adjacent floral
areas,

It was assumed (4), on the basis of life-cycles
generally exhibited by Alaria esculenta and Des-
marestia viridis, that these species grew up from
eggs which settled on the slopes of the island. As
the Desmarestia-species, now found on Surtsey,
as well as Laminaria hyperborea are known to
have similar life-cycles, it is possible that the same
applies to them. Sexual reproduction and egg
formation seem to take place in these species
during the wintermonths. It therefore appears
that this growth was not more than 4—7 months
old. This gives some idea about the growth rate
of the species involved. Thus, Desmarestia ligul-
ata and Desmarestia aculeata, being represented
by adult plants, measuring respectively 83 and
85 cm, seem to be capable of a rapid growth,
whereas Laminaria hyperborea, represented only
by small plants, grows somewhat more slowly.
As to Alaria esculenta, settled in 1967 and now
represented for the first time by adult sporo-
phyll-bearing plants, its complete development
seems to be brought about in one year. Young im-
mature individuals of this species occurring am-
ong the adult plants might be either the second
generation or neo-colonizers. The growth rate of
the recently invading red algae is seemingly very
rapid, as all of them represent full grown indi-
viduals, frequently provided with reproductive
organs.

A special mention must be devoted to the oc-
currence on Surtsey of Monostroma grevillei,
Acrosiphonia arcta and Patalonia fascia. The first
two mentioned species normally have an hetero-
morphic alternation of generations between mor-
phologically differenciated gametophytes and
monocellular sporophytes (14, 15). The sporo-
phytes of Monostroma are known to inhabit mol-
lusc tests, as those of Acrosiphonia live as endo-
phytes in the crust of some red algae, especially
Petrocelis hennedyi, found to occur in the area,
but not on Surtsey. As neither of these sporo-
phytes have been met with in Surtsey, the ques-
tion is raised as to how these species maintain
themselves. In absence of culture experiments, it
may be assumed that the gametophytes are cap-
able of independent reproduction: Monostroma



by direct development of gametes and Acro-
siphonia by pseudozygotes, as has been shown to
be the case for some populations in European
waters (16). As to Petalonia fascia, it is believed
(17) to have a Ralfsia-stage in its life history. This
stage has not been found on Surtsey, so far, sug-
gesting that the species might achieve its life-
cycle in some other way,

ACKNOWLEDGEMENTS

This research has been sponsored in part by
the Surtsey Research Society under a grant from
the Oceanic Biology Program Branch, Office of
Naval Reserach, Washington, D.C.

This is highly appreciated.

References:

1. Jénsson, S. 1966: Le commencement du peuplement ben-
tique des cotes rocheuses du Surtsey, la nouvelle ile vol-
canique dans I’Atlantique Nord: C. R. Acad. Sc, France,
262, 915-918.

2. Jénsson, S. 1966: Initial scttlement of marine benthic algae
on the rocky shore of Surtsey, the new volcanic island in
the North Atlantic. Surtsey Res. Progr. Report II, p. 35-44,

3. Jonsson, S. 1967: Further settlement of marine benthic
algac on the rocky shore of Surtsey. Surtsey Res. Progr.
Report III, p. 46—56.

4. Jénsson, S. 1968: Survey on the intertidal and subtidal
algae on Surtsey in 1967. Surtscy Res. Progr. Report IV,
p. 67-73.

[*14

6.

T

10.

11

12.

15.

16.

17.

. Bliding, C.

. Gardinal, A.

. Parke, M. and Dixon, P. 1968: Check-list of British marine

algac — Sccond revision. J. mar. Biol. Ass., UK., 48, 783—
832.

Jonsson, H. 1903: The marine alge of Iceland. III. Chloro-
phyceae. Bot. Tidsskr., 25, p. 337—377.

1963: Ciritical survey of European taxa in
Ulvales. Opera Bot., 8, 160 p.

1964: Etude sur les Ectocarpacées de la
Manche. Beihefte zur Nova Hedwegia. 15, 85 p-

. Conway, E. 1964: Autecological studies of the genus Por-

phyra 1 & II. Brit. phycol. Bull., 2, p. 349--363.

Zinova, A. D. 1955: Operedelitelj krasnych vodoroslej
severnych morej SSSR. Akad. Nauk. SSSR. Moskva, Lenin-
grad, 241 p.

Jaasund, E. 1965: Aspects of the marine algal vegetation
of North Norway. Bot. Gothoburgensis, IV, 174 p.
Lewis, J. R, 1964: The ecology of rocky shores. London,
323 p.

. Jonsson, H. 1901: The marine algae of Iceland. I. Rhodo-

phyceae. Bot. Tidsskr., 24, p. 127—

. Jonsson, S. 1962: Recherches sur des Cladophoracées mar-

ines (structure, reproduction, cycles campaiés, conséquen-
ces systématiques). Ann. Sc. Nat. Bot. III, p. 25—230.
Jonsson, S. 1968: Sur le cycle ontogénique ¢t chromo-
somique du Monostroma grevillei (Thur.) Wittr. de Ros-
coff. C. R, Acad. Sc. Fr. 267, p. 402—405.

Jonsson, S. 1968: Sur l'existence de lignées micto-haploides
isolées dans la population naturelle de I'Acrosiphonia
arcta (Dillw.) J. Ag. d’Héligoland, C. R. Acad. Sc. Fr., 267,
p. 5355,

Wynne, M. J. 1969: Life history and systematic studies of
some Pacific North American Phaeophyceae (Brown algae).
Univ. of Calif., Publ. Bot., 50, p. 1—62.

63
—





