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On Wovemker 14, L9E31, a velcanic eruption
started oa tha scean flna:.uff the socuth coazt
of Iceland, resulting in the formation of an leland
 from a depth of 400 feet. Tﬁé'island was namad

Surtsey.. This year, 1978, marks the fifteenth

annlversary of the igland.

Soon after_tha island had been built up, sea
gulls weye observed resting on the warm cinder,
and ﬁnﬂnuh£2dly varlious migro-organisms were, at
the same time, being caryied by air and ccean to
the islaﬁd- Burtssy ?hen started to awaken

interest among blolougists.

My first viait to the fisland tnok.place on
May L4, 1964, and since thep I have lad the investi-
gaticn of the terrestrial bicta ¢n the ialand.
The investigation has be&sn genercusly supported by
the 0.5, Department of Environment under coptract
No. BY-76-C-02-3531, A number of Icelandic and
forelgn researchexs have taken part in the program,
which has reguired espertise in varicum fields of
sclence. Rﬂportn.nn the work of these scientists

have appeared in the Annual Technical Progress

Reports 1965-1976, gsubmitted to the Department of

Environmant, as well as in the Surtgey Research’

Progress Report I {1965, IT (1966).,17I (1967),




I¥v {1968), v {1970), ¥I (1972), VII (1974} and
WILI {(1978B). The first four of these wers mimeo-

graphed and are no longar available.

My book Surtsey (published by Butterworths,
Londen, 1975), gives an aceount of these investi-
gaticns. This book raports: on the various scient-
ific studies carried cut on the island and the
vicinity during its first years of existence and
-descrihes the evolution of the ecosystem. The

bock Surtsey, Iteland - The Development ¢of a Haw

Fauna by Lindreoth et al., Munkagaard, Copenhagen,

1973, Supplementum 5 of Entowologica Scandinavica)

describes the terrestrial invertebrates of Surtsey
and cther islands in the: Westman Islands archipslago
48 Well as tha southern part of the wainland of
Iceland. The algae were studlied by Schwabe, and

have been reported on in Surtsey, Island, Schrxiften

des Naturwissenschaftlichen Vereins fir Schleswlig-

Holstein, speclal volume, Klel, 1370, This volume
also contains various other Surtsey studies. BAn
cverview of thaSurtsey reseatrch is also given by
Schwabe in an article: "Seizure of the Land on
Surtsey" {pp.178-208} in the beck Iceland by
Franz-Karl von Lbinden and Helfried Wevyer, Almenna

bOkafélagié, Reykjavik, 1974. Articles on the



Surtaey resgsearch have appeared in varicue other
Journals [(see the kiblicgraphy at the end cof thisz
report). Twe books and an article are being

submitted with this report.

A& Review af the Surtsey Research.

The Changes cof the Island,

Ever since the island’s formation during the
volcanlc activitles Iin 19463, itsg shorelipn= and
surface have been constantly changing. During the
first years, while the volcanoes werea still
producing lava, the Llzland continued o grow
towards the south, but at the same tLime a rapld
eru;ian took place. The volcanic phases came to
an end in the s5pring of 1%67 and in the following
years there have been great changes in the shoreline.
The scutherly storm waves erode 30 m high cliffa
in the lava on the sguthern 2ide, which results
in & retreat of a maxiloum yearly average of 40 m.
The material is carried from the lava cliffs teo
the east and to the northern ness as coarse haul&ers

or pebbles and finer sand and is deposited on the

leward slde where it forms flat terracsa.

At tha =nd <of the erupticon the area of Surtsay
was 2.8 kmz. Since then it has decraasgd hy anp
annual average of 7.5 hectares, or a loss of 60

hactaras by 1975,




The sandy tephra ¢ones have alsc been
eroded by wind ap watar. The 140 m high tephra
wall on the western side ls becoming steeperx
and gradually the =zastern part ©f the karren lava
iz being filled up with drifting sand from the

tephra copes and from the northern peninsula (ness).

The heat £from the wvolcanj¢ shaft iz emitted
through easzier cutlets further frowm the center,
Thus the thermal area is gradually ﬂxpﬁnding
while the temperature is becowing lowey. At present

it measures 60-70'¢C at 10§ ¢m depth,

As the palagonite hardenyg the water retention
increases and as a result dissolved minerals are
not as eaaily washed away. On high points, on the
perinsula and onp the lava edge;, birds roost and
add to the fertility of the future 30il by theirx
excreta, supplying both minerals and organlc matter.
The chemical apnalysis of "soil" indicates an
increase in tetal nitrogen in comparison ta
earlier data from 1967, sspecially inm xespect to
Hﬂéfﬂ and organic nitrogen. The tephra is
extremely low in avallable phosphates Exéapt whers
there are bird droppings or carcasses but it ie
relatively high in Mg, Ca and Ha. The pH of the

substrate has gradually become more alkaline




(6.6-6.8) compared to earlier records of

4.5-6.5 in 1965 Tahla I).

TamE Anafrses of e vngper lava #nd tephrz sund of
Mty comperul with ouloawed widls fram Vpspland, Sweden,

*mg | 10D g air drod sail

Suirikky  Surisey
Conplitucpty mmple  sample  Meansirom
MO 1BA/IFI2 6 Swedish
Lava Tephra  wheat fields

Phigphirus, F-AL 127 L%} 13
P-HCL 8. 1. 69,
- Poiasem, k-AL 33 15.5 e
L.HCL 370, 160 88
Magnenum, Mg-AL 5450 6l.o F LR
- Mg-HCA 3550 5900, a5,
Caloum. Ca-AL 11z 122, B,
Ca-HC1 3200, 2% 1 0.
sodium, ha-.fil. &0, b5, [ 1111
Xa.HCI 2018, 77450, .
Seliur, 8 7 20 a8, 52.
Soacrogen. SHy N 6. 1 [
Nik,N 1. «l, b
X getdahl zn a0 00
I, ke AL 193, MK, .
Cepper, To-HEI .4 147 52
Mangancse, ke [[IE1] |} 11 L]
Beton, R {115 1A 111 000

\pec. conductance, 20°C 90308 1.0t So-190-30 (Heariksson and
P &5 Bk 6274 Henriksson,1974)

Colonization of Planta.

Micro-~organisms are rather guickly carried
to Surtgey hy air, ocean and animals. During tha
first years of Surtesey’s existence, while the
eruption was still active, bactaria and wmolds
vware collieacted on petri-dishegf. These wers carried

to the £3land as spores mostly during northerly




winds which brought dust from the mainland.

Thesza became widely distributed throughout the
surface of the Suprtsey substrate, but in the
beginning there were only small amocunts of

crganic scurce energy¥ for these micro-organizms

and the tephra was né¢t sultable for supporting

growth because of high salinity and low moistura
content. Such bacteria as Thiokacillus, Beggla-

tosa and Azotobacter have been found hut the nitrogen

fixation of thase is rather small.

The Surtsey soils are low in organic mattex
but nitrification procacses are taking place with

Hitrosomas and Hitrobactar ocourring everywhare on

the island. Alsc the denltpifier Thiobacillug

denfsrificans haas fregueatly been obhserved in the

substrate, indicating that a representative part
cf the nitrogen cycle 1ls already esz=tablished on

Surtsey.

The algae were gimilarly dispersed to Burtsey
fairly early, a long list of genera have been
reported discovexred there. In a few cases they
have been found to be pionser plants in moiat
spots. Moest of these algal nats are formed by
the coceld green algae, but not blue-green alyas.

However, such algae are prssent and both Anabaena and




Nostoc are kpown to be fixing small amcuntes

f nitrcgean on the island. Some of the fumarocles
have varicus gradients of temperature and
mcisture where different micro-Srganicsms may

|
£ingd favorable habkitats.

In the high temperature araag surrounding

steam vents the thermophilic speciwee . Mastigocladus

laminosus ja found at temperatures between 57-64°C
At lower temperatures around the fumarcles the
wmodsture iz sufficient te allow a colonizatlion

of an active population of algaae with over 100
species including Cyanophytes and Diatoms. Sone
of the rare species may predominate there In the
new territory still free of cowmpetition or even

form pare populations,

Lichens were f[irst discovered on Surtsey in
1970 when three species were found therxe, these

ware; Placop2is gelida, Trapella coarctata and

Stereccaulon vesavianun. Since then additicnal

lichen species have been discovered. Scme of the
speciws are evenly distributed throughcut the
lava and have probalkly been disperssd by wind,

such as Stereccaulcon vesuvianum, 5, Capitellatum,

Placopsls gelida and Lepraria. Others like




Xanthoria candelaria was probably brought by

birds.

It is suggeasted that some of the lichens

such as Stereocaulon and FPlacopsia distribute

seperately ag blue-green algaa and the fungus.
And,that the algae, which may bhe found fres
living on the island (such as Nostoco), are captured

thexre by thas fungus,

The naew lava fields offer good opportunitiag
for study of the development of the young lichen
thalli. Some specieg gdolenize the tiny surface
cavities formed as air bubbles in the molten lava,
and start growing assingle lobes cut of nany
adjacent cavities. These gnall colonleg nust
derive from one diaspore and the fungus zpread

te nearby cavities.

The mosses were Elrst seen growing in 1567

whan the specles Fuparia hygrometrica was found

growing as a pach on a sand-kank. 1In 14972 the
speclas had increased to 632 and since then thers
has only been a slight ipnecrease in s;ecies but a
great increase in distributian. The first
colonizers were disperfad by spores which appear-

ently came mastly £xcm the mainland by ailr.




Since moss phecame wall established on the
island they have developed reproductive crgans
and are consaquantly capable of distributing more

" rapidly. Thus the speciee Racomitrium lanuginosum

was found bearing capsules 1In 1972 apnd has, at present,
become one of the most common speclas an Surctsey.,

The lava on tha island is a favorable habitat for the
mopss and the mosge has virtually colonized most of

1ts area, although the total cover is still rather

sparse, The Racomityium, Bryum and Fumaria having

obtalned the most extensive cover.

Tha organic matter produced annually by the
nogs 1is increasing and conhe may ¢xpect a gradual
davelopment in the coverage of moss on the island
in the coming ye=ars. The nsss wikl play an
important part in scil formatien cn the lava, and
is thus a valuable picneer for higher plants in

this habitat.

Yascular plants

In 1965%, the second sumwer of the island’s
existence, the first higher plant was discovered
growing on Surtsey. This was a sea rocket, Cakile
edentula. It apparently derived from seaborn seed
as the young plants were found growing at the high
tide line in a mixture of sand and decaying sea

waad.
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The previous year, Sesed of this and various
othar species was found on the Burtsey shore,
showing that wviable seed could float toe the
island. Later it wag found that zeeds and other
plant partas were carried to the ialand by other
means such as by alr and birds, or attached to

flotsan.

In 1968 the gecond plant, lyme grass Elymus
argnarius, was found growing on the shore; and
on the averaga one new spescles per year has been
discovered since then, i.e., 17 speciga of higher
plants have been recorded growipng on Surtsey

during the last 15 years.

In 1967 a sea sandwort, Honckenya peploeoides

was first obzserved growing on the island. It has
been the major colenlzer and is the most conmon
higher plant on the island, with a population of

3080 plants in 1978.

After the Eirst higher plant was chserved
op Surtsey, plans were mads to record all
plants using the following method: Earkly in the
summer all cverwilintering plants were counted and
marked on a4 map. The map has a grid consisting of
gquadrants of 100 m square sach, which are marked

numerically and alphabetically. Thus, the location
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of tha plant can be plotted, Aerial photographs
wire -also used to get A DoYe precise locatien of

the plants within the guadrant.

In the latter part of sunmer any new plants
were marked with atakes and given serial numbers.
Descriptions were then made of ipndividual placts,
indicating length and numbex of bhranches, leaves

and flowars, and development of frults.

The distribution of moas was plotted con
the zame maps. The complate series of maps available
was printed ipn the Surtsey Reaearch Frogress Eeports

{See Flg. 13,

The maps reveal that the main area of colopni-
Plants

zation of/has been opn the northexrn peninsula,

capecially, on its sasternmost part. The plants

there have grown from %eed carried by the ocean,

and some have been blown ardund the eastern ¢ons by the wind
into the sastsrn part of. thg lava. In that arsa

a sandy lee has been formed from the prevailing

5-§ wind which provides a root-hold and i5 graduwally

£illing up the lava hollows,

Other areas of colonization are in the
central part of the lava near the craters and on

the lava edge. These spots ara freguented by




birde and the plants there have most likely
derived from geesds borne by birds. These are

plant specles such as Cochlearia officinalig,

Stallaria media, Cerastium fopntanum, Pesatuca

| +

rubra and Carex maritima.

Feathery geed has often been found on the
island, carxried by wind frxom the malnland, such
asz the seed of cottopn grass. And the wind has
played its part in carrying speocres of Equisetum
arvense up to the crater. The brittle bladder

fern,Cyatopteris fragillia, which is growing in

the crater, presumably started from wiandblown

SPOres.

After succesaful reproduction of the colonlzer,

4 new phase of distribution takesz place with a
radial spread of organisms fyrom the source plant.
This has been demonstrated on the island in the

cage of the sexual rgeporduction of Cochlesaria and

the vegetative propagation ¢f Carex maritima.

Perennial species, such as Honckenya and
Elymus, are slow to mature. Elymus, a later
colonizer has not yet developed flowers.on the
lsland. It takes three years for a Hopckenya

plant to reach the state of flowering.

13
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S0 a number of plants of this species are
reproductive on Surtsey and the colonies are

increasing rapidly. '

Estabklishment of ¢0nmﬁnitias is such a
recent development that the data are incouplete.
However, some of the higher plants are growing
in the vicinity of nos=s colonies and some of the
Honckenya plants are close to the Elymus plantsa.
These are in the first stage of forming a dune
association. And it will ke highly interesting

to follow this process.

The picneer Epi?iﬂﬂ of flora that have so
far established themselves on Surtsey are all
copmon inhabitants of the neighbouring islands.,
But the flora on Surtsey may Decome more varied
than on the rest of the archipslage due to Surtsey s
greater size and dilversified topography. There
is only limited competition so far betwegn the
scattered individuals and, ms yet nge successlion
amopng the higher plants. By comparlang the vege-
tation on Surtsey with that of adjacent islands
and with isclated lava flows and nunataks on ths
mainland much ¢an be learned and predicted about
the future develcopment of the juvenile community

Oof Surtsey.

The microfaupa.

To start with there was & minimal amount of
organic matter produced by vegetation on Surtsey

fer the suppert of any substantlal amcunt of life

at hlgher tropic levels. Most of the animals




cobserved op Surtsey were visltors belongihg
to other ecoaystems. A few ware partial occupants,
50 members ¢f the microfauna scon became permanent

colonizers.
I

The pion¢ers of the ﬁicra:ua wefe capahlé
of reproducing asexually, readily becoming resting
forms that could in this stags be transported teo the
izland. Among the teaphria on Eu:tsef flagellated
protczog were pionesrs, and in 1971 sclentists
observed nematodes of specles which are Ennwn to
suxvive deaic¢caticon and cother severe epvironmental
conditions.

Bll the forms hitherto encountersd of Amoesbida,
Testecea and Bdelloidea feed on algae,bacteria oz
detritus:, and thus the eca1oqica1 pyramid consigts
of only the two lowest troplc levels, as no
predators have yét been found among the micre-
nrﬁanisms.

The number of species is vat rather small
and has not increased noticeably 1in the last year.
The developmental curve of this biolugicql'gruup
is gtill consldered to be in the layg éﬁ;a; of

the primitive ecosystem of the i1sland.

;15



The land invertebrates have gradually
increased. in numbers since the first diptera £1¥
was abserved in 1964. In 1965, five more species
of flies and midges ware collected. In 1970, the
number had increased to 112 species ocf Insecta
apd 24 of Arachnoidea. and, in 1976 the number
of arthxopods had increased further by 13 new

EpeCcies.,

The introduction of invetrtebrates to Surtsey
can take place through #&veral means, such as by
wind,; water, other animals and man, or by thgir

Oown wing suppert.

All the insects discovered so far have been
winged. M#Hany of these, such as butterfliss and
moths are excellent flyers and have come to the
island on their own; other smalley ones were

aided by favourable winds.

Spiders hava bheen carrisd to the i=land
onp the thread secreted by these organisms. It has
also been demonstrated that certain invertebrates
have been transported directly by tha sea, as for
example, the puparia of Diptera, which arrived
in the flotsam and later preduced the parasitic

wasp Eupteromalusg fusicola Walk, which L& indigenous

te the Westman Islands. The pupsa presusably




became infected cutside Surtzay and the
inhabiting wasp managed to survive the oceanlc

Lransperti.

In ather ipnstances inverteabrates way be
carrled by all sorts of flotsam. Thus in 1964
mites were nbs?rvad on 4 gatepos=t which had
drifted ashore, and repesatedly floating tussocks
of grass have been shown to carry bhundreds of
individuals ¢f a pnumber of specles of lpverte-
brates, This transport may be of great importance
for the establishment of s50il fauna on Surtsey.

It was also demonstrated that birds were carrying
insacts on the exterior of their bodlesz and even

in their alimentary tracts.

ABlthough there are strict regulations
regarding visiters, they may be responsible for
bringing in certain insects., It is believed that

at least two species of flies - Drogsophilia and

HMugea -~ were nost likely transported inadvertsntly

with the provisions of visiting scientists.

Mcst aof the invertebrates on Surtsey have Cone
from the neighbouring islapnds and the mainland.
Consagquently, the fauna in these areas was investl-

gated in order to determine the distance of dizpersal

17




for the various species. Mozt of the insacte
found 30 far are casuwal visitors with little
chance of survival. Others, however, have
boacome permanent inhabitants and find food
source in plant colonies, among the carcasses,
or other organic matter that has washad ashore.
Three gspecias ara known to breed thera,-i.e.,

the fly Heleomyza borealis, the collemboela Axchlatoma

and the midge Cricotopus wariabilis. Eight

speciea of spiders have baen found on Surtsey

and some arﬁinQWn to breed therxae.

The birds were among the first living
beéings to areive on Surtsey. Sea-gullg are
coumeon at the Westman Islands and freguently rxoosted
on Surtsey during its aruption. Since then the
local sea-birdes have occupled the icsland and are
a major influence in the island’'s ecosystem
supplying fertilizer with their excreta, both in the
form of minerals and organic matter, and by trans-
porting diaspores and wvaricus invertebratea to
Sartsey. The island is the sourthernmcst dryland
of Iceland and it i3 commonly vlsited by migratory
Birds in s2pring and auwtuvon. It is alse frequented
by stragglers that drift off course. over 60 species

of birds have been reccorded onm Surtsey. It has

bean obeeprved. that some of thesa birds, i1.e., both




geese and snow buntings have carried ssed to
the islapnd. But apart from that, theszse visitors

play a minor role compared with the local birds.

The ornithological work carried owut on Surtsey
has been important for demcrngirating the exact
time of arrival of varicus migrants t¢ Iceland,
their physical condition after the Elight acrossa
the ocean and the part they play in transporting
other crganisms, as well as the tima of excdus in

the agtumn.

In 1970 the first birds started nesting, iL.e2.,
the fulmar and the black guillemot since then three
wore species have started to lay eggs on the i=land,
i.0., kittiwakes, black-backed gulls and artern.

The first three species occupy the sea-cliffa con
the smouthern coast, but the black-backed gull has
bred on the lava, All the birds, except the tern,
age now breeding permanzntly on the island and
their colonles are becoming an integral part of the
i=land’s ecoayatem, although they have to obtain

food to fe=d their ¥oung from the nearby ocean.

The nesting places of the black-backed gulls
have been cf szpecial interest. The birds collect

vegetaticon nearky te place in their nest, or build

19




it irn a plant coleny and thus have an affect on
the vegetation. A nesting ground may ke of
importance as a center for <olenization of both
plants and invartebrates from where these may

spread to othey arezs of the isgland.

The mammals oo Surtsey are represented by

c2als that often come ashere and lie on the
beachea. Famales of common seal are sccompanied
by their young and scme of the families may be
canslidered permenent rasidents of Surtsey, thus
mogt divieioens of the plant apnd animal kingdom
have been introducad in the island’'s ecosystem.
It will be very interasting to follow furthar
davelaopments in the communities of thege first

colonizers.

Future trends

Surtsey’s ecosystem is cnly 15 yvears aold.
During this time there has been a tremesndous
change in the topography on the island. High se&a
cliffz have been formed as wall as cocastal planes
with sand, pebblss and houlder terraces. Surtsay
is very vulnerable to arosion but just the famae it
will remain an island for thousands of years to

come .




During these 15 vears numerous specles of
plants and animals have bean recorded op the
island, but opnly a few have become asuccessful
colopizers. On varicus occasiong it has been
Frasible Lo demonstrate the origiﬁs and means of

dizpersal, and it has bheen surprising te see how

are
the many different ways/availakle for transporting

ocrganisms to a remcte island.

For a better understanding cof the disparsal
roptes it was necessary to study species con the
adjacent land masses. The Surtsey study has thus
led to a close investigatlon of the biota of otheaer
Wegtwan Islands and wel)l as the southern shore of

tha mainland. The vicinity i= therefores mors

thourcughly sStudied than most other parts of Iceland.

On Surtsey it has bean posgible to demanstrate
stap by step how the mogt durable organisms succead
in surviving the transport and the inhospitable
envi;nnmantal conditions osn the island, thalr means
of forming colonles, and the develophant of commun-
ities.

S¢ far, only the pioneer are present on the
igland, and no successors have been recorded. But
by comparison with older communities on other West-

man izlands as well as those on lava fields of

21




different ages on the mainland and mountain
isclates and nupnataks, much can be surmised about
the future development of the Surtsay communities.
Similarily, the Surtsey biota may be comparsd to
that of other islands of dAiffexent size, age.
topography, remoteness, climatiec conditions and
differences in availabkle spacies of the neighbour-

hood. Such subjects are discussed in one of the

lazt chaptere of my book on Surtgay 1975, Referunces

to othar articles on the Surtsey Research are found
in the attachad list which gives titles of aoma 150
papers dealing with the biclogical studlies on
Surtsey s environment. The results of the study

ch birds and vegetation on Surtsey and environs

for the vear<1977 and the zummer cof 1278 iz givan

in appendixes.

22
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The Terrestrial Algae:

Behre,®. and Schwake, G.H.:
Algenbefunde in den Kraterraamen auf
Surtsey, Island, Sommer 196§,
Yorlaufinge Mitteilung aus dem Max-Flapnck-
Institut fir Limnologies, PLONn (196%},

Behre, K. and sSchwabe, G.H.:
Ruf Surtsey, Island ip Sommer 1968 nachgewiesens
nicht marine Ahlgen.,
Schr.Natugw.Ver.S5chlesw.=-Holst.,Sonderband, 31-100
{1970).

Castenholz, R.W.:
The occurrence of the thermophilic blue-gresn
algas, Mastigocladus laminosus, on Surtsey in 1970
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Obhservations of Yascular Flants

on Surtsey, Summer 18977,

Plants were ohserved on excursions to the

igland from June 15 = June 23 and July 27 - August B.

Eleven plant speciaes were recorded on Surcsay
in the suommer of 1977. In addition to the 10 speacieas

which graw there in 1976, Cakile adentula was now

found, which had been found gquite ocften on Surtsey
before. One plant was alsc found which may be of

the species Atriplex patula, but becayse of Lts

smal)l size it was not passible to detarmine ics
classification. If it is patula, this is the
fir=t time that this speciesz has been found on

surtsey.

Of the 1132 plants which were xecorded on
Surtsey in autumn 1976, 48% were found living in
the spring of 1%%7. 473 new plants were found in
the summexr of 1977, and 362 plants were registerad
on Surtsey in the aptumn of 1977, 170 fewer than in
1976. This decrease was primarily causad by the
fact that anly 258 seedlings (all scurvy-grass) were
recorded in 1977, while in 1976 theare were 452 (scurvy-
grass and cerastium), s5¢ that the mature Scurvy-grass
and carastiuvm fontanuom plants have considerably

dpecraeased since 1974,




In spite of this the total number of nmature
plants increased from 680 In 1976 to 706 inm 1977,

which results from the continual apread of sea-

sandwort - Honckenya peploides.

It is probable that more numercus seedlings
would have been found, both of scurvy grass,
cerastium, and sea-sahdwarts, had the plants Lean
examined later in ths swomer, but they were nobt

observed after August 4.

Tweo plant speciea flowered for the first

time on Surtsey in 19377: Mexrtensla maritima and

Tripleurosperaun maritimum., PBoth speciea probably

developed seed. Eix plant speciges in all flowered
oo Surtsey in 1977, in additicon to those named above,
there ware sea rockeat, scurvy-grass, cerastium and

sea-sandwort. {(Table 1 and Z)

Individual Species

Honckenya peploides (L)

Thera wasg little decrease in sea-sandwort from
1976 to 1%77. 422 of the 500 plants which grew on
Surtsey in 1976 werge there in 1974, or 84%, which
may be the highest percentage to have survived
between years. 21¢ new plant® in all were found
in the summexr of 1977 an& there were 632 sea=-sandwaort

pPlants recorded on Surtsey in the awgtumn of 19%77.

ar



TABLE I

VASCULAR PLANTES IN SURTEEY 1977,
Year of Marking: ‘@B | 69 | "0 | "L |Tt2 |73 {774 "5} 76 77 TQTAL
Frecims:
HONCKENYA PEPLOIDES MARKED 10 1 9 & 4 | s2 [ 20| 62 |168 j 90 |422
UHMARKED 210 [210 63z
OCHLEARIA OFFICINALIS QLD PLANTS 1 g 11 2 3 3 30 -
SEEDLINGS _ 8 26 20 2 | zo0 256 286
RREX HhRITIHA 1 1
RIFPLEUROSPERMUM MARITIMUM 1 i
UCINELLIA RETROFLEXA 1 1 ]
¥YSTOPTERIS FRAGILIS L 1 2
LYHUS REENARRIUES 2 5 1 8
ERTENSIA MARITIMA 4 2 b 8
ESTUCA RUBRA 1 1
ERASTIGM FONTANUM 9 10 19
AKILE EDENTOLA 1 1
TRIPLEX PhTUih (7] 1l 1
962
Overwintering Plants: 489 geadlings i(of Cochlearia off.): 256
Hew Plants: 473 Hatore Plants: 706
962 962

L33
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TABLE 2

TOTAL _NUMBER OF BLANTS IN SURTSEY PR. YEAR, 1965-19077,
Year: ‘65 | ‘66 | 67| “68{ 69 | "0 |71 | 72| 73| ‘el 35| e | 77
acias:
KILE EDENTULA 23 1| 22 2 1| 33 2 5 1
YMUS ARENARIUS 4 1| s 4 3 66 26 12| 10 8
NCKENYA PEPLOIDES 24 | 103} sz b 63 | s2 § 71)] s4s] 8se| 42| 500 | &32.
ETENSIA MARITIMA 1 4 15 25] 41 '11 & 8
CHLEARIR OFFICINALIS 4 30 21 o8| se&| 277|. 863 s01 | 286
ELLARIA MEDIA . 2 1
STOPTERIS FRAGLLIS 4 3 3 2y 2 2
GELICA ARCHANGELICA 2 2 -
REX NARITIMA 1 1 1 3 27| 1
CINELLIA RETROFLEXA 2 1 9 '8 8 2
IPLEUROSPERMUM MARITIMUM 1 5 2 21 2 1
STUCA RUBRA 1 1 2 1] 1
RASTIUM FONTANUM 106 | 99 § 19
UISETUM ARVENSIS 2
LENE VULGARIS 1
GINA SP 1 _
NCUS SP 1 M
RIPLEX PATULR (?) SRS
IDENTIFIED PLANTS r 4 2 1 1 2 I
TOTAL 23 5 |51 [114 | 63 [101 | 83 |156 [L273]1330 [1448 132 40eo~
ANTS 7 KX ' 73 | 18 | 40 | 49 | 104 537 ) 446 | 502 [489
OF THE PREV ¥ 3 B
ANTS SURVIVING 20% [29% |40% ([52% | 52| a42% | 34+ | 35% |a3%

1




TABLE 31

HONCKEH®HRYA

PEPLOD

I CES

Setrlement, lncrease anJd Jevelopment

of Honckenya peploides plants

in Surtsey.

Year ‘67 | '6a | ‘69 |7 "ty [rre {13 | ra s e |7
lants from previous vyear o 23 id 3l 38 41 |97 |26l §337 |4%:2
ew plants found in summer 24 | 103 259 45 22 33 |507 639 fle? |163 | 210
otal number of plants in autunn 24 | 103 52 63 53 71 (548 |&856 |48 [|500 |&32

of the previous year B plants surviving v 22 15 49 73 58 36 3l 19 84
uniger of plants with flowers o Q o 0 5 12 18 Fe-] 28 73 |164
umber of plants with mature =eeds a Q Q g 1 ?. 132 12 17 3é 1108

0r



Humber
170

1&0

150
140

110

r1z20
114

100

94
8o

70

a6l
50

40

30
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HOHCKENYR PEPLOIDES

41

Flowering and seed-formation of Honckenya peploides plants

in Surtsey 1971 - 1977,

166

.

plants with

flowars

plants with

gaedE
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HONCKENYA PEPLOIDES

NO. OF PLANTS

4

400 |

200 1

I

| | TOTAL NUMBER PER YE&R

B4 OVERWINTERING

Sad

L]
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A large numbapy of plants - 166~ flowered in 1977,

the greatest pnumber o far {(%eée Table 3 and Flgures

2 and 3 J. 0Of these 166 plants, 108 plants were
recorded az bearing fruit in 1977. In 1976, 73 plants
flowerad and 14 bore fruit, the greatest number at
that time. This shows how the growth of ssa-sandwort
plants has jumped since 1976. It is probable that
this great rize 1o seed production will lead to a
considerable ipcrease of sea-sandwort planks on

Surtsey in the coming years.

The largeat sea-szandwort plante new cover over
1l sguare meter, and the plants which have achiewvead
this zlze are: 70-37 (110 x 95 c¢m}, 70-39% {120 x 100

em), 71-43 (120 x 90 ecm).

A breeding pair of black-backsd gulls used
plant 71-69 as a nest and laid 3 eqggs there in ths
spring of 1977. Three young broke through the eggs

betwean June 18-20. At that time the plant wag 50 x

40 cm with abgut 30 flowers. The nest formed. approxi-

mately a 20 x 30 cw basin, but withip this depression
the growth wasz mostly destroyed. The abundant gull
droppings caused a great bhurst of growth in tha
plant, as by the end of July 1t has pecome the
largest and most luxuriant plant on the island, with
a little more than 100 flovers, although fruit had

not then appearad.

43
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It had consclidated itself anew and the nest

basin was scarcely visible. The plant had in-
creased 1t¢s area from approximataly 2000 sguare
centimeters (50 x 40 cm) to approximately 12,0040
cm2 (120 % 100 cm) in € WEeks.t Other Ema-zandwort
plants of similar size in June (2000 sz which

grew undey ordinary conditions withouwt droppings,
by and layge did not attain twice their area by the

end of July, which indicates the influepce which

the droppings had on the growth of plant 71-69.

Sea-sandwort plants ran somawhat afoul of
the black«backed gulls which bred on Surtsey, but
they nsed some of the ssa-sandwort plants for their
nests. The tracas of this capn ba sgeen in =carcaly

4} plants.

Corchlearia officinalis L.

Scurvy=graces decreased considerably on Surtsey
from 1976 to 1%77. Of the 501 plants recordad in
1976 3191 wera seedlings. In 1977 only 30 "large”™
plants were Ecund, cof which 2 waere new, and there
were 256 seadlings. The total number of scurvy-grass
plants in auwcumn 1977 was 286. Only 3 of these 30
"large" plants flowered, plants 71-71, 75-66 and
76=172, but near the last-named about 200 seedlings

had developed at the baginning of August 1977,
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Seed had not germinated around the other two

plants at that time, but L1t 15 possible that this
occurrad later. Scurvy-grass was found in 9 guad-
rats in 19277 and in 7 in the previocus year. &
plant was now found In guadrat K-19, whera thersa
was none in 1976. Plant 71-71 in quadrat P-10
dropped out of the register 1in 197&, but reappeared

in 1977.

b

Caraex mMaritima GUNN

Flant no. 79=72 in quadras M-11, which a
black-backed gull pair disturbed for nesting in
1996 and nearly destroyed, had complacely disappearasd
in 19%7. 1t meemed that it could not tolerate that
gull itpvasion in 1976 and was kllled in the winter
of 1976-1977. Plant 75=10 in gquadrat M-1%, which
vanished in August 1976, had not grown again and

may be counted among the departed.

A new Carex maritima was found on July 29 in
guadrat C=13, and it wae given the numbker 77-94,
Thizs tiny plant consigted of 1 zculm with 3 small
leaves., The location of this plant indicates that
the =eed from which 1t grew wag carried to Surtsey
by the sea. This plant was not destined to live
long, Eor kittiwakes pulledlt up on August 2 and
destroyed it. Thus birds have destroyed al} the

sedges on Surtsoy.




Tripleurospermum maritimum (L)} Eoth.

The daisy, 72-40, in gquadrat 5-14 had vanishad
in 1977, hut the daisy which was found in the lava
crater, Stori-Gigur, in 1976 (76~171) was doing well.
It hore about 40 leaves and raached a diametar of
about 15 em. Then it flowared and there:were twoe
heads on the sama stalk. This was the filirst time
that daisies had flowered on Surtsey. Conditions
in the crater ssemed t¢ be extremely good for the
daisy and it is probable that there will be an
increase in daisies on the island should this plant

succead in ripaning seed.

Fucinellia rxetroflexa {Curt.)Holwmherg.Borealis

Hoelnmberqg .

Out of 8 Puccinellia which were on Surtssey in
1976, only 2 lived through the winter. No new plant
was found in 1977. The two plants which are now
growing opn Surtsey are: 74-89, which consisted cof 6
culms end 27 leaves, and 76-142, which consisted of

1 culm and 4 leaves. Heither plant flewered in 1%77.

Cystopteris fragilis (L) Bernh.

Plant 72-112 in I-8 survived the winter, but
plant 73-%9% disappeared in 1977. A new plant was
found in 1977, number 77-89, which grew in a WOSS

tuff on a vertical lava face in Litli-Gigur in

16
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quadrat . L-16. This plant consisted only of 1

frond of about 1 ecm in iangth,

Plant 72-1i3 thrived duwring the year, It
"~ had 5 Ironds and 2-} buds at the and of July.
The longest frond was about 15 cm, It was not

fartile.

Elymus acrenarius L.

cut of 10 lyme-grass plants in 1976, 8 sBurvived
the winter. HNo new plants were found in 1997. Plant
74-51 in guadrat  K-189 was, as before, the largest
lyme-grass plant on Surtsey, and it increassd
markedly over the suymmeyr but 4id pnot bloom. OB August ;
1, 1277, the plant had 24 culms with 96 leaves; the
lengest leaves were 50 cm. There was about 160 cm
between the ends of the culms. In 1976, this planf
had & sprouts and 28 leaves. P}ant 74-55 4id well,
having 14 ¢ulms and 42 leaves on Rugust 1, 1977,
.with 553 cm between culma th&nr In 1976 it had 4
culmz and 14 leaves. Plant 74-T7T8 in L—iﬁnhas alao
become of great size; on hpguat 1, 1427, thexe
vare lﬁ culms and 27 leaves, while in 1976 it had
7 culms and 21 leaves. OQther lime-grasses had 1-5
culms and 3-17 leaves. |

Although lyme-grass decreased on Surtsey in

tha last vyear, lt iz clear from the plants that do
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grow thére that the conditions on Surtsey are
favoerable for lyme-grass. The liﬁit of sead
dispersal or lack of garmination on Surtaey rather
than the growing econditions on the island isl
probably the main cauge of the scarcity cf lyme-
grass. The plants that have achieved a certain
development on Surtsey propagate only by reots,
'without attenpting te flower as of yet. If nothing
cnexpected occurs, the largast plants ahquld.he
bearipg seed within a few years, which must lead

to the increase of the Lyme-grass and the area it

CoOVers.

Hertensia maritima (1) S.F. Gray.

Bll & Mertonsia maritima from 1974 survived

the winter. In 1977 two new plantg were also found.
Two plants flowered on Surtsey in 1877, which had
never oveccurred before. Plant 74-53 on guadrat
¥-18,hore 4 clusters of flowers with 28 bkloasoms

in all. ©n Augﬁst 1, 1977, abeut 10 seads had
dropped, which lay nearkby the plant. Plant 75-6
flowered as well and bore 4 clusters of flowezs,

but kirds destroyaed it during the summer and it

did not bear sesd.

Festuca rubra L.

The Fegtuca rubra in gquadrat L-12, which

"
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a pair of great black-backed gulls used as
material for nest-building in 1976, 4Aid not
appear in 1977 and is mozskt likely dead. An

axtremely small Festuca Eubra was found in

gquadrag L-16 and numkered 77-90. This plant had

oenly 1 culm with 2 leaves.

Carastium fontanum, Baung.

There wag considerable decrgase In Cerastium
fontanun from 1976 te 1977. In 1976, 28 mature
plants were found, which Were all overwintered.

&n July 31, 1977, there was a total of 96 culns, or
an average of 5 per plant. ©Of the plants,13 bloonad

in 1977.

Caklls edentula {Bigel] Hcok.

One Cakile edentula was foupnd on Surtsey in

1977, but none in 1976, This plant is numbax 77-94
and is located in guadrat D-15, conalsting of 1
branch with 5 leaves. It bors 3 flowexrs on Auguat
2y but no fruit.

Cakila mdaptula,which i an annual, has not

managed to find a firxrm fecethold on Surtsey. It is
concaeilvable that meager soil hindexs the plant
from achieving the leval of development neceEssary

to maintain the mininom seed production to establlsh

itself firmly.




Most af the Cakile edeantula which have baen

found on Surtsey have kesan very puny and seed
producticon has been extremely small. GCocasional
plants have nevertheless come to maturity and
achiaved consjderable aeed producticn, but that
iz not sufficient to ensure the preservation of

Cakile edentula on the island. The exiztence of

Cakile edentuls on Surtsey is almost totally

dependent on dispersed =zead and there are chvious

yearly changeées in the number of plants on the

14

igland.
_ Takle 4
a5 1'ae V67 ga ) "es | "ol T2 Cral talTvs [Te |77
Year
Humber | 23 1 22 v} 2 0 0 1 13 1 L -0 1

It would be interesting to inveﬂ?igaté duriﬁg
the coping ye=ars what connection exi#ts between
the pumber of Cakile edentula and seed production
cn Helmaey and the nuwonber of plantz on Surtsey the
follewing year. Still, it is nore likely that the
weather or the prevailing wind following the fall
of seed on Heimaey and on the scuthern coast of
Iceland is the deciding factor for wﬁather seed is

dispersed irp any quantity on Surtsey.

Atriplex patula L.

Az was mentioned above, a plant was found in

quadrat. E-15, numbered 77-94, which is possibly




of the species Atriplex patuls, but the smallness
cf thae plant prevented a firm dAacision. This
plant gréw togathar with sﬁma sea-sandwort on the
high tideline and thaere i2 ne doubt that thg saad
fron which 1t grew was éurriad ta Surfser-gg the

oceaan.

Atrxiplex patula L5 a common baach plant on

Icaland and alss on Helmaey.

L3 %
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Ligt of Vascular Plaph g discoverad in Surtsey in 14?Y

Ho. Quadrat gpecieS Mo Quadrat. Species
EJ.E"B J= 1 Hopnckenya peploidea 73200 I-17 Honckenya peploidéa
6E-21 J-1Y ) i 73-265 K-17 " "
F6B-22 J-15 i " 73-272 K-17 " .
55'24 J'l.n" ' " 13_2?5 K"J-'" " n
bU-56 K-18 ' " 71-276 HK-17 " "
68-64 J-18 X i 73-278 L-17 " »
bY-70 J-14 " " TI-282 L-17 " "
bH-B1 K-17 " " 73-28% L-17 " "
F:E.‘:"'B? J'-LH " * ?]‘EET E—l? L1 | L]
73-305 J-17 “ "
&9-b2 F-113 " " 73-3317 J-17 " "
73-318 J-17 " "
co-4 gLy ’ i 73-320 J-17 " ",
Yu-20 J-12 " " 73-321 J-17 " -
TUu-2% a-17 " " 13-322 J-17 n n
P0-3L J-18 " " 13-324 J-17 " “
?G-37 E-12 " " 73-344 K-17 o "
TH-39 G-13 " "’ 73-347 K-17 " "
70-42 F-13 " " 7i-349 K-17 " "
FO-60 F-13 " " 73-351 K-17 u "
TU-64 I-17 " " T3=352 K-17 " "
Tu-74 5-14 Cochleazrla ocfficinalis 73-2353 K-17% " "
© 73-354 K-L7 “ "
F1-35 J-4 Hopnckenya peplaides 73-355 K-17 - "
71-43 F-12 " i 7i-356 k-17 - "
71-47 F-13 " " 73-357 K-17 " s
71-54 5-14 Cochlearia cfficlnalis 33-381 %K-17 - "
71-57 p-17 " ' 73-363 K-17 " "
F1-63 J-13% Honckenya pPeploides 71-364 K-17 - "
fl-68 J-3 ! ) 73-365 K-17 "
Tl-wz @-10 " " 73=31%2 L-11 " -
71-71 P-1l0 Cochlearia officinalis J3.385 wK=17
71-75 R-11 " " T3=388 L-17 . .
TI-390 EK-17 “ "
72-20 J-4 Honckenya peploldes 73-19% L=17 u -
72-34 5-14 Cogchlearla officlnalis 73-409% L-16 " |
72-37 s5-14 " " 73-423 L-16 o "
72-41 s5-14 " " 73-437 L=-17 - "
Fi-42 5-14 " " 33-440 F¥-17 " "
772-44 5-14 " " ¥1-444 K-18 - "
72-53 s-14 " " © 13-448 J-18 " )
Ti-%6 K-5 Honckenya peplcides 71-449 J-18 " -
72-83 r-14 " " 73-509 J-18 " "
12-113 1-8 Cystopteris fragilis 71~518 K-18 " "
T1¢-114 E-~5 Honckenva peploides 73-54% K-17 " "
71-567 K-17 Elymus arenariua
73-48 I1-17 Honckanva peploldes 73-580 L-1& Honckenya peploids=s
73-3L 1-18 " " 73-587 K-17 " "
71-65 1-17 l " * 73-5894 L-16 Elymus arenarius
7i-165 G~-13 " " 73-%96 R-11 Cochlearia officin.

73=170 F-14 " " 73-600 M-18 " "




Ho Ouadrat
T4-2 M-10
T4+-4 M-2
F4-5 M-9
T4-6 M-4
Ta-7 M-10
T4~9 K-10
F4-11 I-10
T4-13 J=10
74-15 J=10
74-18 J-10
74-19 J-1¢
T4=21 J=10
T4-22 K-10
T4~23 K-10
T4d=24 K-10
Ta=-27 1-1¢
T4=29 M-8
T4-30 M=-9
T4-31 M7
T4-32 M-8
74-~51 K-18
74=-52 K-17
74-513 E~18
74-55 KE=17
T4-62 L=-17
74=58 L-17
74-113 K=-17
74«78 L-16
74-78 L-15
T4=-849 R-14
Td=-90 I-12
79-1 5=-14
75-6 M=15
78-7

75%-8 M=-15
75-9 HM-16
15-12 N-12
75=113 M-11
15=15 M=132
TE=16 L~11
75-~17 L-11
75-18  N-1l1
75=19 -9
75-20 L-11
15-22 M-5
15-23 M-12
15-24 M-9
T5-25 ' M-9
15=-26& M-9
T5-27 H-%
75-2H M-9
T5-31 M-3
75-33 M-9
75-31 M-8
15-34 M-%
75-35 M-8
FE8 =18 M-

Spacies

Honckenya peploidea

Elymus areparlus
Honrkenya peablaides
Mgrtensla maritima
Elymus Aranarius
Mertensla maritima

by L]

Elymus arenarlius

Pfucinellia recroflexa

ElymuEs arenarius

Caochlearia offlcinalis

Mertentia maritina
Honckenya peploides
Ceragtium fontanum
Honckenya peploides
Honckenys peploidas

No

75-38
75-239
75-40
75-4]
7542
75-43
75~-44
75-45
73-46
13-47
73=-48
75-45
75=50
75-52
75-53
15-56
15-37
1%-58
1559
13-60
73=61
73~63
15=635
T5-66
T5=67
1589
T15~72
15-76
75-74
75=105%
15=1086
15=107
75=-108
1%=-109
73-111
75=112
75-114
75-115
75-1186
75=118
T5-119

716~-1
Te=-2
76-1
764
76-5
JE =B
J€-7
16-8
T6~9
T6-10
T6-11
F6-12
Te~-13
76-14
T6-135
TE=16B

Suadrat

| I T N |

FToTIoET IR
1
WO S WP O A WD W W

=
1

0-9
L-17
M=-13
N-92
N-9
N-12
L-17
b-12
G-13
J-18
L-16
J=-4
K=10
K~=B
X-8
K-8
0-11
P-9
H=-11
“N=11
K-18
K~18
D-14
D=12
D=12
n-14
D-14
D=14
I-12

L=14
L=10
H-10
H-14
L~14
M-9
L-10
L-11
K-10
H-10
C T.=14
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SEecias

Honckenya peploldes
L] L |

Mertensia maritina
BHonckenya peploides
L -

Cuchlearia cfficin.
Hongkenvya peploides
Hone¢kenvya peploides

Cochlearia cfficin.
Honckenya peploides

Ceragtive fortanum
Hoenckenya peploides
L] n

¥ T T X 1




e Quadrat Specias Ho guadrat Species
T6-18 M-18& Honckenya peploldes Ta=-77% K-l donckenya peploides

TE-19 M-1l@ 16-78 K-17 " 1
Te-20 M-1é " " 16-7% K-17 " "
76-21 L-lé " " JE-EOD F-14 " -
T6-22 L-1é " " 76-H1 J=17 " "
76-22 L-1% i " 16~B2 F-13 " "
Je€~24 L-16& " n 7T6-H1 G-13 " "
T&—-25 L-1& " " Te-B4 F-13 " "
76-26 L-1& " n Fea~85 1-17 " "
Te-27 L-14 " " 76 -0 G-13 " -
76-28 [L-16 " n 265-87 1-17 “ n
16-29 L-16 " " Ta~A8 I-17 " "
76-30 K-17 - " 76-89 G-13 "

76-311 L-1& " " T6-90 J-18 " "
76-32 L-l6 - " T5-91 F-113 " . n
76-313 L-1& “ n Th-22 I-18 " -
76-34 L-1& " " T6-03 G-11 " "
T6-1% L-1l& M - Toa-94 I-17 " "
Te-26 L-1G " " Te-95 I=-17 " "
M- 37 ¥E~11 " ” Ta-95 I-17 " "
76-38 L-1é " " Ta-97 F-112 - "
T6~-39 L-1l6 " n T6-948 T-17 " -
76-40 L-16 " " 76-949 1-17 “ "
Ta-41 L-17 " " T6-100 E-11 Elymus aranarius
76-42 L-17 " " 76-101 J-18 Honckenva peploides
T6-43 K-17 " " 76-102 J-1B " "
‘h-44 ot " " 76-103 J-1B .

76-45 L=17 * " 76-10a J-18 w

T6-46 L-17 - - T6~105% J-1© "

TE=47 L=-17 - ! 76-107 J-18

7e=-48 L-17 " - 7TE-108  K-17 " u
76-4% L-17 - o 76-109% ¥-17 - "
7B=50 L-17 " - 76-110 J-18B " "
?76=-51 L-17 . - 76=~111 J-1B - o
76=52 L-17 " " 76-112 J-18 " "
76=5%31 L=-17 . " 76=-113 FK~L17 - "
76=-54 L-17 " " 76114 J-18B " "
76=5% L-17 " " 76-115 J-1B " n
7o-5%6 L-17 " - 7T6-116 J-1B " "
76-%7 L-17 " " 76=-117 J-1.8B " "
76-58 L-17 “ " 76=118 J-18B -

Fa-~50 L=-17 " " 76=119 J-1B " »
7Te=60 K-18 " " 76=120 J-113 " “
Th=H1]1 K-17 " " F&-121 ¥E-17 " "
T6-62 K-17 " - 76-122 K-19% " "
Fe-631 K-17 " b 76-123 E-L7 " "
Te=-64 K=-17 " " 76«124 K-17 " "
7e-6% L-17 " " 16=-124 FE-17 " "
Te-&6 K~17 " " 76-125 EK-17 " "
76-67 L-17 " - 76-126 K-17 " "
76-68 L-17 " * 76-127F K-17 " -
76-6% K-1A8 " T 76~128 K-17 " "
76-70 K-17 " " 76-129 ®-17 " "
76-71 L-17 "o " 76-130 ¥-17 " "
=72 K-18 " I 76-131 K-17 " "
76-74  K-18 " i 76-132 X-17 " "

1656=T5 k=17 " " +2 193 w4 " n
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Ko Quadrat Species Ho Quadrat Species
76=135 L+11 Honckanya peploldes 77-11 I-17 Heonckenya peploides
Te=-136 K=17 " " 77-12 r-17 " N
Fe=1137 =17 " " 77-13 £-18 - n
76-138 K-17 " " 77-14 J-18 " "
76-139 K=17 " " 77-15 J-18 » "
76-148 K-17 " " 77-16 0=-9 " "
Te-141 K~18 " " 17-17 J-5 " -
Te~142 R=14 Pucinallia retzrofleaxa s9_-1p [=17 " "
76-143 L-17 Honckenya peaploides 77-19 J-18 . "
76-144 K-1lB " " 77-20 J-18 " "
76-146 R-11 Cochlearia officinalis 77-2) J-13 " "
76-147 M-14 Cerastium fontanum 79-23 J-17 » "
T6-149 s8-14 Cochlearlia officinalis 77-23 I-18 n -
76-150 L-1l Honekenya peploiden 77-24 J-18 » )
76-151 K-18 " " 77-125 J-17 " -
76~152 S5-14 Corhlearia officinalis p7.2¢ ¥K-17 " "
76-153 Honckenysa peploidas 77-27 K-18 n "
76-154 K-18 " " 77-2a K-18 u "
Te-155 K-18 " - 77-129 K-18 " -
76156 K-18 " " 7730 K-17 . “
16-157 K-138 " i 77-31 T-18 " "
?6'153 " " ??-32 K__la H n
73'159 K-lE - " ?7_33 K."‘].B ] L]
d6-1&0 K-18 " " 77-14 x-17 n i
Te-1lol K-18 b “ "%7-15 J-18 " "
?’6'152 K'lﬂ . " ) ??_]6 K'].B n 1]
Te-1€13 ¥-18 » " 77=17 K-17 y "
To-1E4 w-1l8 " " 77+=3R J=~18 " "
?5"‘165 K'l&i " " '}?-]9 K'lﬂ 1] "
T'E“lﬁﬁ K"‘lﬂ " " 7?-41:' J-]_B L] n
76-1&67 RK-1B " " 77-41 K-17 n "
Te-1G8 K-18 " " Ti=47 K=14 " "
76-169 K-18 " " 77-43 X=17 " "
76-170 K-18 " " 7744 0-12 " "
76-171 K-19 Tripleunzosp. maritimum 77-45 K-18 " "
76-172 H-9 Cochlearia efficinallies 77-46 K-17 " "
76-173 D-12 Honckenya peplcoides 77-47 L-13 n "
76-174 D-12 " * 77-48 K-17 " "
T6=175 D-12 ' " 17-49 M=16 " "
76«176 E&£12 " " 71=50 K=17 " "
76~177 E-12 " " 77-51 L=11 " “
76-2178 E-12 " " TI=-52 L-11 " "
76-17% E-112 " " 77=53 L-17 " -
T6-181 o-12 " " TI=54 K=17 " "
771-55 H~-1]1 " "
77-1 J~10 " " TT=56 L-17 " "
17-2 I-17 " " 77-57 L-11 " "
1i-3 “I-17 " " 17-58a M=15 " "
77~4 J=18 " " 77-59 L-17 " "
TT=5 I-18 " " 7I-60 ¥-18 -
TT=8B J=18 " " 71_51 K-"'lﬂ 1] -
T¥=7 J=14 " " 77-8672 L-17 n "
17-8 J=17F " " 77-613 L-17 "
11-9 I-17 " " 77-54 L-16 ™ -
T7=10 J=18 " * 77-65 L~17 " "

71-66 L-17 " "
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17-68
Ti-£3
T¥-0

Tr-71 .

7772
77-73
77-74
71-75
1776
77-77
71-76
77-79
77-80
77-81
Tr-82
17-83
77-84

17-B% -

TT-86
TT-B7
Ttr-88
7%-8B"
IT-839
77 =130
77-%1
T1F-9z
=91
TT-94
T7-95
T7-96

iT-88°
77-9G°

Quadrat

L-17
I-12
I-12
-7

F-13
H-9

J-10
D-12
F-113
J-10
D-12
bh-14
K-10
K-8

D-12
c-12
F-13
D-12
K-8

L-12
K-19
L-17
L-17
L-1&
[
L-1%
D-15
D-15
E-15
c-113

L-13
L-14%

Species

Hongcrenya paploides

Cochlearia cfficinalis
Honckenya peploides
Cochlearia cfficinalis
Mertensla maritima
Bonckenya peploides

¥a

Mertensia maritima
Cakile edentula
Atriplex patula
Carex maritima -

Cystopteris fragilis
Festuca rubra
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Moss Productivity on Surtsey 1877

The moss crop was measufed in gquadrag -
M-11 and K-18 in Auguwat, as in previous yeuars.
Three 25 an 25 cm (B25 cmzl samples ware taken in
each quadrat.. An attempt was made to chooge spots
where the moss was dengast in the above-mpanticned
gquadrats. All mogs and Organic matter was removed
from the sapple areas, and the zample thus showg
the results of many yvears production. A comparieon
of total yield of organlc matter in the sampls areas

each year gives an estimate of the apnual producticn.

The zand was washed from the moss samples, which
then were dried at BO'C for one day and then weighed.

The y¥ield measurements for 1977 are shown in
Tablag 5,6,and 7 along with totals frowm previcus yeark
beginning in 1871, {See also illuztration 1 in ths
1976 report}.

Az gan be semn in the tables, the blompss of
mose has increasgd considerably esince 1976, Samples
in J-8 wexe taken down in the large crater, Stori-
Glgur, whexe the mess is densest and farthest
developed on Surtsay; The density had become so great
that the samples which were choszen in 1977 had nsarly
100% nﬁis covexr., There was no ilncrease in the bio-
mass of moss in quadrat. K-1B, meat likely because
considerakle sand had invaded the guadrant in the
last two years and generally spolled the conditions

for moss growkth in the area.
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TABLE &

Bliome=5 uwf moss from Surtsey 19%7: - 1977.

(Dry matter 1in quzl

Year guadrat Sample Average
weight waight
1971 J-5 4,338
M-11 L.0Zo
k=18 0.19%
lLasza J=R B.&7]1
MH-11 0,40
-1 0,036
1973 J-8 1.698
J-8 E.331 4.0072
J-8 1.008
M- L£.25%E
K-11 L.1l14 4,815
M-11 4.074
L-108 1.738
L-1l8 0.779 , L.41¢8
L-18 ». 738
197 J-8 17.60
J-8 8.48 15,59
J-g £1.849
M-11 g.04a
M-11 2.440 &.009
H-11 10.56&
K-18 1.12
K-18 d.72 1.0
KE=-16 J .86
19745 J- 8 211.&0
J-4 173.949 1a5.41
J-8 1rx.78
M-11 61,34
M-11l 28.%1 16 .90
M-1l1 20.82 .
K-18 48 .85
K-l8@ 12.18 31.72
kK-18 J4.13




TRELE &

Bigmass of moas from Sucteey 1971-1377.

{Dry matter in quzl

faar Quadrat Sample Averags
weight welght
| -
1976 J-8 218 .49
J-g 3e4.88 331%.896
J-8 385.60
M-l1 130.40
M-11 55.684 ib.64
M-11 23.68
¥=-1B 1.92
=18 5.76 3.84
J-8 ila.se
1977 J~8 BE5.286 625.44
J=8 0y2.lé
M-1) 125,44
M-11 56.4Q0 17.39
M—~11l 50,72
K-18 .44
K-18 5.69 .47
K~18 41.32
TRBLE 7 _
Bigwass of moxs ip Surtgey 1971-1577,
faverage weight in guadrats d.m, gfmzj
YEAR d
Quadrat 1971 L1972 1973 1974 1975 1976 1977
J-8 0.338| 6.671 | 4.002 |35.99 1185.431332.96|625.44
M-11 1.020) 0.460 | 4.815 6.99 16.90] 16.64| 77.39
Krig 5.1%6 | 1.60 | 31.72| 3.84[ 3.47
L-18 0.096 | 1.418
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CBSERVATIONS OF BIRDS CH SURTSEY

Summer 19%7

Blrds vere cobsecved on twe trips made te the
island of Surtsey, from Jupre 15-23 and July Z27-August
8, 1977. Empheasis was placed priﬁarily on nesting .
bird=s, but attention was also paid te other species,
and all observations that wers thought natgﬁdrthy

Wwere recorded.

Hesting birds:

Pour species of bixrda bred on Surtsey in 1977,
all of which had nested there previcusly. These specles
were: the FULMAR, which has been nesting theri avery
year since 1270; the EL&CK GUILLEMOT, which has_alsn
been nesting there vearly since 1970; the GREET BLRCK~
BACEED GULL, which hags b&en nesting since 19374, and
the KITTIWAKE, which has been nesting singe 1575,

All the above-named specles produwced young in
1977, The dAifferent nesting pat;erns will now bLe
described. {(The logation of pnests is shown in figure

ne. 4 1.

FUOLMAR

The fulmar' s pesting pattern now is almilar to
that of previous'years. & total of 13 neéts Were
found in the cliffs in June. Most were located in the
cliffs on the western part of the island, as in former
yeare. Half of these nests werxe plundered during the
summer, since young were found in only 6 of them in the
beginning of August. When fulmar hreeﬂing:begar inls?0,
there was only one pest on the iiland, but in 1371 the
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number ilncreased to 11; little noteworthy change

"has oeccurred since, and breeding has continued in

the same wanaer. The greatest pumber of nests - 17 -
wag found in 1975; in other vears that nubnber ranged
from 8§ to {3. These counts refer to those numbers

of nests which were found in the first half of the
summer; in actuality, on the average the pests under-

go an attrition rate of 50% or more.-

The instability of the cliffs and their contin-
ual erosion no doubt constltutes the primarf reasocn
for the difficulties en¢ountered by the cliff birds
ocn Surtsey. One result of this is that the pirds
cannot use the same nesting place year after year
and that no stable vegetation develcops near their
abodes. Thus it has concelvably some influsnce on
the volony that birds which locse their nests fron
callapse of the rocks or high seas, may npot try agqin

to nest on the island and instead leook elsevhere.

It is clear that the nesting-places for the
ﬁulmﬁr on Surtsey are difficult and that it can 4o
no more than keep the status guo. (It is doebtful
‘that there .will be a significant chapnge in the
hrgading patterns of the fulmar on Surt=ey while the
instability of the cliffs prevails.)

BLACK GUILLEMOT:

The gullemot nests were located and counted .
in the beginnipy of August, at which time the blrd
carries food to its young and it {s thus possihle
to find the nests by following the bird inteo its

braeding hole in the cliff. An unusuval number of nests ware
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found ~ 10 - which 15 the largest number fet. It

is possible that more nesting palrs had attemptesd

to breed but the nests were destroyed,; as always

will happen; but this cannot be definitely established.
It i2 not known how many young ﬁeré raised, but
without the ueval attrition ir August, 15 young hirdi
might be expected.

GREAT BLACK BACKED GULL:

pp—

Three breeding pairs of black-batked gulls
nested ip 1977 as in 1976, and it 1s probable that
the same pairs are in guesticon in each 1lnstance, as
the location ¢f all the neste was almest ldentical {n
1976. The black~-backed gull breeding has never been
ag succeassful as ;n 1277, when 7 young birds were

rajged from 31 nests.

one of the neats wWas withinquadrab~ D-8, about
50 meters from the rock edge, and this was tha third
sunmer in a row that a past weas found in this location.
on June 17 there were two wWeek-old fledglings in the
nest. ‘The nest was on a level lava-field and to it
had been carried honckenva plants, feathers and fish
bones. Both fledglings survived lnfancy and werse
beginning to fly in early August.

A second nest was found inguadratX¥-5, whare a
nest was also located 1o 1976. The nest waBILn sandy
lava, and the building matsrials were the same as in
the nest in Q-53. On June 17 one cold egg lay ocutside
the nest and cne fledgling sav?ral days old was found
in the= neiqﬁﬁurhucd of tha neﬁt.. iater-iu was found
that there wera 2 young, the pair having laid 3 eggs.
Both young survived and were flying in tha beginning
of August.
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The third ne=st was in guadrant N-10, and there
was also a nest there in 197&. This nest was in the
Hoackenya plant area no. 71-69. On June 17 one newborn
bird was found in the nest together with 2 unbroken
eggs, but these fledglings alseo broke through and all

three were flying in the beginping of August.

The presance of the birds had a great effact on
the Honckenya plants in which the nest was placed. In
1275 the plants were somevhat bitten anﬂused-in the
black-backed gull nestez which were in area N-10; their
measurement.. on hugust 12, 12786 was B0 x 70 cm and tha
plant was blooming. ©On June 18, 1977, when aggs and
young birds were in the wmiddle of the plantsz, their
measurement was 40 ® 50 em and absut 3 were blooming-

A bare spot was in the middle where the nests were

placed. The plant inc¢reased its Size greatly during

the summer, atd on July 30, 1577 its meagurerents wearae

120 x 100 cm and it had over 100 flowers. It had

become very dense and luxurlant. HNe bald spot was visible
whare the nest had beea. It wac obviocus that the bird
droppings had had a very baneficial effect on the growth
af the plants, which was extremely good compared to the

growth of othar Honckenya plants on Surtsay.

In 18377 so0il zamples were taken for analysis of
the black-backed gull nests on Surtsey. The intenktion
was teo ptudy more cleosaely the distribution of the farti-
lizing influence. {This would be distinguished from the
analytical results at other locations,) (Fig.5)

KITTIWAKE:

In 1975 8 kittiwake nests ware found in one
location in the gliff in the gW-gection of the island
and 4 fledglings were raised. In 1976 no kikttiwake
nests were found, Ip 1877 the kittiwake bred again

and this time chose two locaticons in the cliff.
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Ancther nesting was.fuunﬂ on June 17 in quadrﬁt P-7.,
At thla time there were twg nests and a bird was

seen bringing material for & third. In all there were
5 nests lao this location; on July £7 there was a
fledgling in one of them and an egg had been laid in
another. At the epd of July another hreedlng'place'
was found in area T-14; two nesis were observed there
with one young bird in each. It is not known hnﬁ

this nesting turned out 1ln August oOor how many yﬁung

were raised.

The kittiwake used primarily kelp and other
seawead for its nests, but it was not possible teo
discover whether it searched for plants up on the

island.

The 1277 breeding shows that the kittiwake
nesting of 1975 was no accldent, and the kittiwake
has probably arranged a durable niche among the
nesting birds on Surtsey. The instability of the
¢liffs is doubtless the blggest stumbling block to
the Kittiwake's bréeding as with the fulmar and.the
Black guillémﬂt.

An unusually large kittiwaké flock were on
Surtsaey in the zummer of 1277, egpecially in the
latter part, probably because of the abundance of
food ino Qhe ccean surrounding the island at that time.
The flock comprlsed tens of thousands of birds. on
som# days, and the greatest crowd sat on -the northern
haadiand. There was little connecticon hetwaen the
birda in this flock and the nesting birds; this large
- flock probably consisted aof young birds which were
not breaeding, and year-old birds weare conspicuous

iLn the crowd.
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QTHER SPECIES:

Tern: In addlticen to the nesting birds, the tern
was one species which regularly dwelled on the

island in the summexr of 1277. 1In 1975 and 1976 tern
eggs were found on the island, but in neither year
were voung birds raised. HNHo eggs were found in

1977 and there was nc obvious nestipng hehaviour among

the terns.

10 terns Were sSeen on Surtsey in June, with
very few young 1pn the group {1-2). At the end of the
month of July the terns had lncreased to 300 and a
greater percentags wers Young kirda. For the mogt part
these were probably kirds from the mainland on their
way scuth with thelr ¥oung. t

The cther Species hers listed were sgen very
geldom and did nct stay long «n or near the ifasland

when the ocbservers were thare. These speciges were:

tireat Horthern Diver: 2 birds were seen off the head=-

land on June 16-22, but this specles had so far as 1is
known not kbeen recorded neaxr Surxtsey before. The diver
iz a rather cocmmon nesting bird in I¢eland and 1t breeds
near most ©of the large bodies of water. It survives
primarily on fish from the lakes. In winter 1t almost

exclusively occuples the seacoast areas.

Eareleguin Duck: ©One nale bird was sewn diving near
the cliff at the southern end of the ialand on August
2. This specles hag not been seen before at Surtsey
as far as is known. The harlequin duck breeds inland
by riversland is found all over the mainland. During

the winter it cccupias the ccasts.

Mergansaer: One bird was seen at the headland on June
11, July 30, and July 31.
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Bed-necked phalaxepe: The phalarope was S5een Near

Surtsey in 1977 and in the preavicgus summer. One bird
was seen on June 19, and froem July 28 tc August 2
there were approximately 300 birds, principally on
the ocean off the headland, and alsec seaking fcod

to a swall degqree up on the beach.

Golden plover: 2 birds were seen on the South-eastern

portion of the island on June 17, which 1s an unusual

time to see golden plover oo Surtsey: they are most

cften observed in the later part of Zugust.,

Herripg Gull: 2 birds were seen on Lhe headland on
June 16 and one Lird on the ocean on Juns 18 apd June

20.

Icaltand gull:sibirds were seen on the headland or June

18 and 1 on July 7.

Raven: 2 ravens came to the laland on Ahugust 1, but
e e pp—

this did not occur ait any otithar time,

Rhwataer: 2 birds were on the island all day on June

1%, but were not szeen again.

Wagtail: 1 bird came to the island con August 1 and was
cnly seen on that day.

Some speciesz have not been pantioned here which
braed on the Westman Islands and Aze Seen near Surtsaey
almpst daily during thesummner: they are the gannet,

puf £ip, guillemot and auk.

L




VASCULAR PLANTS ON SURTSEY 1978

0f the 962 plants that were recorded on Surtsay
in the fall of 1977, 697 plants were found living
in the sumwer of 1978, or V2%, which is the highest
percentage of plants that have averwintered between

Years on Surtsey thus Ear.

In the summer of 1978 the wvascular plants began

te thrive increasingly well on Surtsey. Two new

species were found, Rumex acetosella and Capdaminopsis
petraeca, both of which hawve borne seed and multiplied
on the island. A few well developed individuyals of

Festuca rubra and Carex maritina wera found, altheugh

beth specias have had difficulty in developing on
Surtsey during the past years. Of the wvasgular plants
on Surtsey in 197B, Honekenys peploidezs had the nmost

parked increase with a total of 2512 new.individuals
racorded. OFf othar species 218 new individuals were
foupd, making the total number of new individuals 2730
in addition to the 697 plant® that overvwintered. A

total of 3427 vascular plants was regletaced on Surtsey

in the fall of 1970,

Twelve szpecies of vascular plants were recoxded

on Surtsey in 1978: Honckenys peploides, Cﬁchlagria

officinalis, Elymus arenarius, Mertensia maritima,

Cyatopterlis fragilis, Carex maritima, Puclnellia

retroflexa, Tripleurcospermom macrltumum, FPestuca xuhrg;

Cerastium fontanum, Rumex acetoseslla, Cardamincpsis
petrasa.

Iadividual Speclies:

Honckenya peploides (L) Ehrh.

O0f the £32 Honckenya pepluides plants recorded in
1977, 568 overwintered, or 9%, which is the highest

average for this plant so far. A very large number of

&9
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new individuals were found, or 2512, making a total
of 3080 Honckenya plants recorded on Surtsey in
1978, This is a tremendous increase comparad to
previous years, and can only ke attributed to the-
large sead productien by theée Honckenva poploides
plants on Surtgey in the fall of 1977. If seed

productions and the increase in Honckanya plants on
Surtsey are viewed from the beginning {(Table 1] it

is found that seed production beging in 1%71 when

tha first plant matured seaed; from then on the =species
increases gradually. In 1975 sead bearying plants are
17, in 1976 they were 36, and in 1977 108 plants were
recorded maturing ssed. Ancther incraase opeours in
the fall of 1978 when 190 plants are recorded with

matured seed.

Untll 1971, when seed production started on Surtsey
the increase of Honckenya plants was complately
dependant on dispersal cf seed. During the sumners of
1967 to 1972 few new plants ware found comparaed to
what comes later. In 1973 and 1974 there is a marked
increase in the number of new plants recnrdﬁﬁ, but it isa
unlikaly that they are tha resualt of local sead pro-
duction in 1972 or 1273 but rather the result of exten-
sive dispersal. In 1973 and 1974 an unusually large

number of individuals of the species Elvymus arenarius

and Mertensia maritima wWwere alszo recordad, which adAds

support to the theery of increased digpersal, as the

seed of these tWo sSpecier are dispersed to Surtsey by
sea, and naeither one had begun sEeed production on

Surxtsay at the time. During 1975 and 1977 considarably
fewar new Honcksnya plants are racgerded than in 1973

apnd in 1974, although their number iz markedly higherthan
during the years 1967-1972. The local produgtion of

seed at this tima ig starting te have an effect on
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the increase of Honckenva peploides plants as in

this period the number of new individuwals of the

species Elymus arenarius and Mertansis maritima

recorded on Surtsey decreases considersbly from

what It was inm 1973 and 1974,

The great increage in Honckenya plants in 1978
can safely be attributed, mainly, to largs local
seed production in 1977. The grgatast increasa in
chckanxa rlants occurred in ths areas whare mature
and s2¢ed bearing plants 'of the species ware nmast
numaraus baforehand. Furtharmore, raelatively faywy
individnals of the still un-reproduckive specias
Elvmusg aranarius and Mertensia maritima are racarded in

1478 as rcompared to the years 1573 and 1974,

The increase nof Hnnckenza plants on Surtzay ie
ne lenger as dePEHdént on seed Adisperzal as it was
early In the island’ s existenca. The species has
now achieved a szecure foothold on the izland and
its annual increases derive nainly from lecal seed
production. Seed import, howaver, iz bound tp cont-
inue and although it ha=s a much lasser effact than
before on the increase of Honckepnya plants, it plays

an important roele from a geneticzal point of view.

It is npot unlikaly that tha large increasa in
Honckenya plants on Suxtsey in 1978 marks the beginning
of greater things to comne cansidering the fact that
seed producing plants recorded in 1977 numbered 108
and had inereased to 190 in 1978,

In spit& of the large increase in 1978, there
was little change in the spread of Honckenya plants.
The increase ocourred, usually, in gquadrats where
Honckenya plants grew already. In 1978 Honckenya:
plants were recorded in only 3 new guadrats;  H-8,

e




The largest Honcken¥a peploides plant gbserved

ip 1978, No. 70-39, was in quadrat G~13 and measured
2
1.9 m on 27.7. Five other plants measured over 1 m2

this year.

If this rapid increase of Hunckeﬂxa on Surteey
continues, it will bhecome necessary to change the
methods of recording the plant’s progress. It will no
longer be feasible te record each individual plant
that survives lts first winter and then record its
development, as 1s5 currently done. Instead,
samples of the gpeclies will be observed. Howvewver, it
will be necessary to weoniter the number of individuals
as well as changes in their spread, Elowaring and

germination.

Cochlearia officinalis:

In 1978 scurvy graes decreaged to 160 pl;nts
from 268 in 1977; only 50 seedlings werelfaund. as
opposed to 256 in 1976. The "large” plants have,
towever, increased in number from- 20 in 1977 tgo 110 in
1978, which shows that the species is well established
on the island. In 1978 pew plants were found in & new
laocations. Only fiva plﬁnts flowered in 1978, and it
is likely that all developed seed. Seedlings were
observed alongside thresa plants. The majority of the

Cochlearia plants are, as in previous Years, rather

underdevelopsd, and it is obvious that the unfertile
501l on Surtsey is unsuited for the species and

hinders its increase and spread.

Elvmus arenariua:

Of the B Elymus arenarius plants recorded on

Surtsey in 1977, &6 overwintered and B new plants were
obzerved, making & total Of plants recorded in 1978
14. '
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All the new planta were located on Pdrsnes,
and it is therefore rather certain that they wars

dispersed te Surtsey by ssa.

Older plants matured altheough none of them
flowered. The largest plant, ne.74-51, in gquadrat
E-185 had €5 culms at the end of July 1578 and had
increased by 41 stolons in one yeay. There wers about
2 meters hetween the far ends of the culms, apd 1.& meters
becween them last year. Black-backed gull youngs socught
shelter in the plant for awhile during the summer and
the sgil became very abundant with dreppings, which
should have benefitted the plant.

The second largest plant, neo. 74-55%, was in
guadrat K-17. On July 2% it had 40 culms but had
only 14 culms at the same time in 1977. There was
a distance of ! meter betwesn the far ends of the =tolons,
bEut 55 cm la=t year. & breeding pair cf klack-kacked
gulls nested close by the plant in June, reswulting in
an abundance of droppings and food-leavings in August,
Two young were raised in the neat and they sought
shelter in plant no. 74-5! as has bheen mentioned

earlier.

The development of cether old plants is from 2 - 15
culms, making them considerably smaller than the two

above mepticned plants.

Of the new plants found, 7 were quite far from
the sga, 1ln guadrat E-13, and szhould be relatively safe
from gpcaan waves. It Lls, therefore, probable that at

least part of them will survive.

Mertensks maritima:

Six of 8 Mertensla maritima plantes recorded on

Surtsey Ln 1977 survived the winter and ware observed
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again in 1978 along with 3 new Mertensia paritima

plants, During ths summer cf 1977 a Martansia
plant, no.74-53, flowered for the first time and
dropped s=ed. Two new plants were found next Lo
this plant in 1978, proving that Mertensia has
managed to propagate on the island, thereby making
ite expansion less depandent on seed dispersal. In

1978 two plants dropped seed, no, 74-65 and 77-89.

Cystopteris fragilis (L) Bernhb. :

FPlant no 72-113 zurvived the winter but plant
no. 77-89 disappeared. Elght additiconal Cystopteris

plants were found in 1978, making a total of 9 plants
recorded. Flant no. 7i-113 had grown coneiderably

and had & fronds and two buds on July 27. The lnnéest
frond was 20 ci?length+ For the first time the plant

formed spores on 5 fronds.

Two of the new plants were found in a small mossy
cavity where the species has heen ocbserved hefora
{73-113 in $-13). Thes=s may be older plants and
therefore tha previous number was kept., Each plant

had two fronds.

A new plant was found in a grevice in S5téri-Gygur
in I=-g2. I+ had 3 fronds on July 27, the 1ongest'
being & cm. Six tiny plants, one frond aach,lwera
found in two mossy cavities in quadrats Q=15 and

P-15.

All Cystopteris plants oOp Surtsey grow in moss

tufts, which seem to offer regquisita conditions not
ctherwise found on the island. It is possible that
the plants find the necessary moisture in the moss

colopies.
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Carex Maritima Sunh.:

There was ne Carex maritima plant alive in the

fall of 1977. During the summer of 1%78 4 new plants
wvare found, 2 of which were well developed and had 28
gulms {no.78-148 in XK-8) and 23 culms (no.78-161 in
I-8). Neither, however, had developed flowers. The
twe remalning plants sonsisted of 4 and 1 culms.

The location of the larger plants indicates that they
Wwere not dispersed by sea, but rather that they have
grown from seed carried to the izland by birds. ‘The
two smaller plants, no. 78-142 and 78-182, both grew
glose to the 2ea. The former ig located at the high
tide line of the previous winter, iandicating that the
seed from which it grew was almost certaialy brought
to the island by sea. The latter coul? alse have bean

brouvght by sea.

Fucinellia retroflexa (Curt)Eclmb.Borealis Eolmberyg:

Two Pucinellia retroflexa plants were recorded op

Surtsey in 1977 and bheth survived the winter. In 1978
4 additional plants ware recorded, making & total of
& plants recorded in Auguat 1978. Flant no.74-9%9 had
! panicle. Two new plants were adjacent te it, but
neither flowered. & swmall non-flovering plant was
found by stcake ng. 72-90 but no plant was there in
19‘?7 .

A new plapt was found in S5tdri-G¥gur in quadrat
I-%. 1t had 14 culms and 7 panicles on aAuguat 1. This
is the most well developed Pucinsllia plant which has
been chserved on the island. It is likely that its
propagation has been due to conditions Iin the crater,
which appear to e much more favorable than thase of

the plant’ s other habitat on Surtsey.




Triplenrospermum mAritimum;

Only one plant was found alilve in 1977, no. 7E-171
in I-&, and it flowered then. The plant was alive
in 1978, alongqide two tipy seedlings. This is the
first time that the species has propagated op Surtsey.
The motherplant 4id not flower in 1978 and was not well
developad. A new tiny unflowering plant was found in

F-15i

Although the daisy managed to propagate on
Surteey, 1ts futunre does not look wary promising.
It is5 pbvious from the present =tate of the plant's
development that the conditions on Surtsey are not
too well sutted for this species and that it may have

difficulties in its colonization.

Festuca rubra:

One Festuca rubra plant was alive in 1977 but

it did not survive the winter. &n unusually large
number (5} of plants was found in 1978, most of which
Were ﬁﬁll developed. Two of the plants flowared,
represanting the first time that the species has
flowered on the isiand. It i3 no kpnown whether

these plants managed to bear seed ipn 1978, Their
nuobers are: F8-32 in M-16, which had 45 culms and

4 panigles; 78-18 1in I-9, with 15 culms and 2 panicles.
Othar plants are No. 7B-131 in N-12, 7B-160 in M-12

and 78-176 in 1I-8.

It is interesting to note that so many well
daveloped plants are obssarved on the island at the
Same time. Thair leocations indicate that the seead
waz 'hrought to the island by birds last fall and

germinated then.
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Cerastiuym fopantum Baumg.;

Of the 1% Cerastive fontanum plants recorded
on Surtsey ip 1977, only 6 were found in 1278, S

of which flowered. Ho new plants were found in

1278,

Cerastium doms not thrive well on the island.

The individyals have become fewer, and the speuinafs
increase has relmained unchapged since it was first
obgerved in 1975, igospite of the fact that the

apecies has managed to develop seed on the island.

Rumex acetosella L.:

On Auguat 1, 124 Rumex acetcosella plants were

found in one area of akt. lmz in guadrat HW-11, nao.
78-128. This species has not been chserved on Surtsey
before, Most of the plants were very tiny, with

5-10 leaves, the red coleur of the leavea indicates

a lack of sufficient nutrients in the seil. Ten
plants loocked relatively well developed, and three

of them had flowered.

It is likely that Rumex seed was brought to
Surtsey duxing the summer orxr fall of 1977 and that
a plant grew up from it and managed to drop seed
the same vyear. Xt ls Blso possible that the plant
Ls 5till older (i.e., from 1%76) but went unnoticed
last summer. The location indicates that the seed
was dispersed by blrds. If it was broyght by sea,
it must have been blown over a long distance filled

with obstacles to reach its location.

The rapid lncrease of Rumex on Surtsey in its

first year indicates that the specles can thrive
there in the future, propagate and increase 1lts

spread.
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In Iceland Rumex acetosella is commen on the low-

lands, especially by populated areas. It thrives
best in a gravelly or sapdy so0il and should there-
fore do well on Surtsey.

Cardaminopsis petraea (L) Hiit,.:

On August 1, 5 Cardaminopsis plants were found

in qyadrﬂt ti-6, no.78-136. They all grew in the
s5ame spot. Thics spegies has noet been schkserved on
Surtsey before. The largest plant had 2 flowers
and 2 frults and Was 7 ¢m long. The others 4id not
flower and were from 1 - 4 em in length. #&As wWith

Rumey acetosella species, it is likely that Carda-

minopsis seed was brought to Surtsey last summer.,
or #arlier and that a plant grew up and dropped
seed; however, seed was mest likley brought by a

bird.

Cardamlpopsgilis is a common plant all over Iceland

and thrives well on sand flats, The conditicns on
Surtsey ar« probably favorable for this species and
it is llkely that it will continue to increase in
nunker and spread and become a permansnt settler on

the island.

Unidentified species:

In quadrat K-18 a lope plant was fournd. It
consisted of only 2 cotyledons but could not be identli=-

fied. It was asslgned number 78-83.




TABLE 3

BOWCKENWNTA PEPLOIDES

Settlament, increase and development of the species in Surtsey,

Year ‘67 ‘68 ‘&% ‘70 ‘71 ‘72 ‘Y3 74 7S ‘7 ‘1T ‘78

Plants from the previocus year a 0 23 18 3l s 41 197 281 337 422 568
Hew plants found in suamer 24 103 29 45 22 33 507 659 1867 163 210 2512
Tetal number of plants in auwtunn 24 103 52 63 53 71 548 856 428 500 632 3080
& af.the previcus yvear 's plantas surviving V] 22 35 .49 73 8 g k| 749 G4 8%
Number of plants with flowera 1] 1] o 0 5 12 18 28 28 71 le& 299
¥unker of plants with mature-  sesds Q O 0 (¥ 1 7 12 12 17 36 108 190

B




TABLE 9

HONCXENYA PEFLOIDES

Mumber of guadrats with Ecnckénya peploideas plants
during the years 1%67-1%978. Also ﬁhﬂwn are the
annual total number of Honcken¥a plants and averags

number of plants per guadrat:

YEAR: Humber of Quadrats ' Total chckénya Eﬂnckenya-

with Honckenya plants: plants: FPlants per
: Quadrat:
1967 4 z4 5.0
1968 19 ‘ : 101 5.0
1969 15 © 52 1.5
1970 19 . 63 1.3
1971 20 53 2.6
1972 25 T 2.8
1673 40 546 13.7
1974 55 856 . 15.6
1975 50 az8 8.6
1976 51 SO0 4.8
1977 55 632 11.5
1978 53 31080 | 58.%




TABLE 10

Yascular Flants on Surtsey 1978

Yaar: 668 K% 0 71 Y2 3 M4 ¥5 J& ¥ 78
SPECIES:
HONCKENYR PEPLOIDES ©ld 10 1 B 4 4 S0 21 &0 157 84 169
Seadlings

COCHLEARIA OFFICINALIS o0la 13 16 28 1 4 41 1 6

Seadlings 4 25 25
PUCINELLIA RETROFLEXA 1 3 1 1
CYSTOPTERIS FRAGILIS . 2 6
ELYMUS ARENARIUS 1 1 -]
MERTENSIA MARITIMA 4 1 1 3
CERRSTIUM FONTANDM 1 s
TRIPLEUROSPERMUM MARITIMUM 3t/ 1
FESTUCA RUBRA .
CAREX MARITIMA 4
RUMEXY ACETOSELLA 124
CARDAMINOPSIS PETRAEA

1

UNIDENTIEIED

Overwintering plants &£97
Hew plants 2739
3427

TOTAL

56E } a0s8d
2612
110

50 1640

]}
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Mess Productivity on Surtssy 1578,

The wmoas crop was measrued in guadrats J-8;
K-11 and M-11 as in previcus years. Samples from
three 25 om %X 25 cm arxreas were taken in each quadrat.
Al)l moss was removed from the sample areas, washed and

dried at 80°C for 24 hours, and weighed thereafter.

Eesnlts of the measursment= are =zhown in the

following table:
TAHLE 11

2
Biomass of mess on Surtgey 1978, drymatter g/«

guadrat Sample welght Average weight
g8 4499, 36
J-8 SaT.7é 582,.0%
J~8 E79.04
K."IE 0-32
k-18 2.08 2.24
K-18 4,32
K-11 56 ,5&
M-11 17.80 27.47
H-11 ?.84

In csompariscen with measurements for 1977 the
productivity has decreased in all the quadrate, while
comparativaly the biggest decreases are In guadrats
¥-18 and H-11. Ip theze gquadrats there is heavy move-
ment of sand, which in time dastroys the moss, and thias
is obviously the case here o8 the moss i3 3carse in many

placea.

J-8 is the conly sample area where the mois ia well
developed and is becoming denser. Sauples in J-8 have
always been taken in Stdri-Gigur, the moss on Surtsey
being densest thare.

Although productivity in J-8 13 somewhat less in
1976 than in 1977, there is no 1ndication that the moss
is retreating in the arsa. This slight differsnce in
¥iald could be due to the wvariance in sampling areas
fxom year Lo yYear.
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Ubservations of Bixds on Surtzey,

Summer 197%.

Birds on the island of SurtBey were observed
first ip the middle of June and thenp again at the
end of July. The purpose of both trips was to observe
nesting birds on the island. Five species nested on
the island in 1978: Fulmar (26 nests), EBlack guillemct
{11 nests), Black-backed gull (& nests}, Kittiwake
{2 nests), and Tern {1 nest). 46 nests were found
although fledglings did net survive Ln many of Lhem.
All of the above mentioned Bpecies have previcusly

nested on Surtsey.

Fulmar.,black-khacked gull, klack guillemoct and
kittiwake raised young, but it is not certain whether

the tern young was ralsed.

Nesting Eirds:

FOLMAR: A total of 26 fulmar nests were found in

June which is the largest numbezy of fulmar nests

on the island s« far. The largest number found pre-
viously was 17 nests in (9%75. As bhefore, most of

the nests (17) were located in the cliffs on the

western and scuthwestern part of the island. The
remainling nests (9) were located in the cliff con the
easternmost part of the island. Ko nests were found

on the southern or southeasternmost parts of the island.
In the beginning of August there were fledglings Iin

13 nests, and most of them were expected to survive.

BLACK GUILLEMOT: Elaven nests were located at the

eand of July., which represants a slight increase gver
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the pumber of nests (14) counted Lp 1977, It is
possible that additional palrs nested last apring
and that somsa of the nests ws=xrg destroyed during
the summber. It is not Kknown how many young were

ral=ed and survived infancy.

BLACK-BACKED GULL: The black-backed gull greatly

increased its range on Surtsey in 1278. 1In all, B
nests were found, as opposed to ) nests in 1977. Four
of the nests were Ln new locatloens, i.8.; quadraté
EK-17, o=-11,0-11 and P-7. There were alsc nests Ln
quadrats ¢©-8 and K-5, whers nests have ba2en located
since 19706, It is possalkle that an additicnal nest

was located in guadrat Q=16 as a fledgling was found
there and thke end of July a5 well a5 what may have begn

the remains of = nest.

At least 8 young survived. Two survived Lln a nest
in K-5 and were flying at the gnd of July. Two more
in a nest in K-17 were ready to fly in the middle oi
August. One yoﬁnq survived in a nest in ¢=-11, and
ancther was found in guadraf 0O-16, almost ready to
fly at the end of July althowgh it is not certaln that
the nest was located in the guadrat 4itself, Ko young
birds were raised in the nest= in guadrats P-7 and
o-11,

The nest in gquadrat K-17 was located in tha
island’s main vascular plant area, about 50 cmw from
sea iyme grass plant 74=55, with numerous plants in
the surroupnding ar=a, Thig means that an unusual
nunber of plants have ben=fltted frowm the blrd droppings
as well as the from food leavings deposited in the so0il.
The largest =ea lyme grase plant on the island grows
aht. 20 meters from the peat, and the two fledgllings
sought shelter there for a whila, which was probably
dlso beneficial for its growth,

n,

S
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KITTIWAKE: In the cliff in guadrat P-6 were 2
kiktiwakes nests. At the and of July thers was 1

younyg in one of the nests and an egg in the bHther.
Only a few hundred kittiwakes were observed in 1978,
whereas in 1877 there weare thousands of kittiwakes

and =aven pnests on the island.

TERHN : One tern nest was found in guadrat B-14

on August 1. It contained 1 egg, which was being
incubated by the mether bkird during the entire cbserva-
ticn period, Tern eggs have been found on Surtsey
before {i.e., 1375 and 1%7B}, huet they had not heen
hatched. The bird found nesting in 1978 was upusually
late, as the tern usgally lays ite eggs around the
middle of June in Icelend, This may have bheen a young
burd in its firskt season. It is unlikely that a
fledgling survived from this nest because the =gg was
laid 3¢ late inp the auvmmer. Ian June, an averags of
150 — 200 terns were sSeep on Surtsey; however, around
the beginning of August they were somewhat meore

numeronsz .

Other Birxds:

17.% EIDERDRAKE wsesn in the ocean near Surtsey.

18.£# HERRING GULL seen naar Thorspes,
20.&€ OY¥STER CATCHER =2een on the bheach on the castarn

part of the island.

28.7 PUPFIN sean flying Eron the cliff in guadrant
W-5. This =pecies had not been seen in the cliffs
on the island previgusly.

31.7 ICELAND GULL seen off Thorsnes, WASTAIL near

the observers hut "Palsbzr" (seeking insects
Gr seeds?). L

1.8 Two RAVENE came Lo the island, wers ssen and
aiso heard fecr a few hours.

3.8 COMMON GULL s®=en ky "Palsbher".

e
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Investigation of Black-Backed Gull's

Nesting on Kviarjskull 2. June, 1977

Introduction:

The celenization and inecrsased nesting of
the blagk-back=d gull on Surtsay 1974-1976 causzed
areat attenticn to be pald te it during the
summex of 1977, both on Surtsey and in Iceland.
Tha black-backed gull has increased conciderably
in Iceland aince the turn of the century, and has
begupr to nest in new araasz. Some of these areas
have had little or no vegetation whan the black-
backed gull began te nest there, but constant
nesting has widely led to the vegetation becoming
more dense and luxuriant. Such areas are note-
warthy in connaction Wwith thea nesting of tha black-
backed gull en Surtsey, as thay can provides clues
as to the rasult of continuous negting will have
as Ltime passes.

For the best comparison, it was attempted to
choose the nescing area whose conditions most
approximated conditiona on Surtsey, that is, the
area should be somewhat isolated from continuous
vegatation and certainly little or no vegetation
should exist at the nesting ar;a when the breeding

begins.

-1
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The black-backad gull bhreeding ground on
Xvidrjskull in Orafi was chosen; Kviarjékull is
a glacier southeast of Orafajdékull, which is the
southernmost and highest part of Vatnajskull.

Halfdan Bjdrnsscn, farmer and naturalist at
Kvicker in Ur=fi, published ap articla called "Bird-
life in Ore=fi, A-Skaft."™ in volume 46, parts 1-2 of
the periodical Hattidrufrxazdingurinn. This articls
led to our investigation into the above-namad
breeding ground. HAlLfdan g2ays the following: °In
the previocus 30~40 years at most probably 15-20
pairg of gulls hava brad on Kviirjadkull. This
nasting 1= on top of the glacier and there is a
10-20 cm thick laver of stoness and gravel on the
i¢e where tha blagck=backsd gull nests. Grags has
grown on the nesting ?lace. and among other plants
there ig a particularly large amount of saxifraga.
There was a similar black=backed gull breeding
ground on Breidamarkurjdkull at the Jékulsid betvean
1920-1960, The glacier was covered with grass and
many wildflowars, although the so0il cover was only
10-20 em thick. As the inlet of Jékulsa increasaed
in giza, more and more broke off of the glacfier and
in the gpring of 1960 thers were only 3 grags=coverad
icefloes left, which ware 20=-50 m in diamater. In

agddition to Aifferant species of grass thers was




alse nmuch saxifraga and sedum acre Gn
these ice floes. That year there were 32 pairs
of black-Backed gulls on these three ice floes."

The conditions on Kviarjékull are somewhat
reminiscent of those on Surtsey. In the Eirst place
it may be claimed that the area was almost withount
vegetation when the black-backed gull hegan to
nast there; secondly, the s50il in the area was
gravelly as on Surtsey, although somawhat rougher;
thirdly, the area was somewhat isolated, and the
vegetation is not contlinuous with the surrounding
area, The vegetation in the nesting ground may all
be considered dispersed.

Oon June 2, 1%%7 Lnvestigation of this breeding
area began. Halfdan BjSrnsson accompanied the
expedition and was of great assistance to the
investigation.

The categories for investigation wera:

1. General description of the kreading ground

2. Size of the nesting (nests,birds)

1. vegetation at the nesting area (floraj

4. Density of the vegetation at the nesting

area
5. Vagetation surrcunding the nests
6. Materlal in the naszts

7. $0il samples taken at the nests

8. Small animals collected at the neating area.

Ba




Description of the breeding ground.

Kviarjékull drifts down between two mountaing,
Vatnaf]all to the north (955 m high} and Stadar-
fjall te the scuthwest (1036 m high). These moun-
taing pfﬁch the glacial tongue togather somewhat.

At itz crest it i about 700 meters broad, but as

it advances downwards it widens almost to 1500
meters, when thea lateral mountains no longey compress
it. The glacial tongue is about 6.5 km long.

On the edge of the glacial tongue gravel and
depogits af mnrainés ara spresad widaly, formed, on
the one hand by avalanches which have fallen from
the steep mountain slopes on either side of the
advancing glacier, and on the aothar hand by daposits
of crushed rocks an the glaclisr mdge, which arae
formed by the action of the glacier up on the
subetrate at its margins. The edge of tha glacier
abrades the rock most at tha gap on the aagtarn side
of the glacial drift and thée greatest part cf the
moralnes on the northeast edge originated khere.

How fary the layers of graval axtend into the glaciar
varias, but in many places 1t is cvar 100 meters
from Ehe edga.

The neésting ground on Kuii?jﬁkull ig on the
northeastern edge of the glacier, not quite 1 km

kelow the above-named gap {9me Fig. E).
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Figure § . Map of Or®fajdkull and district.

The arrow points to the nesting ground of the
Great Black-Back Gulls at Kvidridkull.
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The breeding area is called EBlelkzskambur [ﬁink
Crext) after the pink ceclor of tha palagonite
ifaver iIn the mountaln oveér the area., The silze
of the breedipg ground is a litcle more than a
hectare, about 250 meters long and about TG
neteras at }ts widest point. The gravel layer
Lles on the undulating glacier and thus the
nasting area is uneven. The thickness of the
moraine on the glacier at the nesting area
méasurad 15 cm at the thinnest pnint, and at the
thickest it was close to Z meters. The gravel
layer ipsulates the surface from the glacier as
the cold slowly penetratés through the gravel,

The nesting area is not cumplataly.o?exqruwn.
The nests asza preferably established on top of or
in a gravel cresr where there 15 more wvegetatlion
than below. Vegetation covers the gravel ridges
more than the hollows between them, which in many
ﬁlaces have wvery little_grnﬁth, though this 1s not

the universal rule.

Age and size of the breeding ground

HALfdan Bidransson polnts out in his article
that the'greatﬁiﬂck-backed.gull_has bred on Kvi-
4rjskull for the past 30-4D years. Closer investi-

gation indicates that the nesting is somewhat older.
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It is not accurately known when it began, but

in the spring of 1925 Ari Bjdrnsson of Kvisker
want to take eggs from the breeding area and
gathered eancugh eggs to fill an éntira bucket as
well as the scarf he had with him. He ramembers
that there were 50 egys and that the nesting was
conpleted, with threa eggs in aach nast. At that
tine there were probably 15-20 nesting pairs,
gimilar to prasent conditions. Ari does not
remember the condition of the vegetation at that
time.

Thizs description ipdicates that the npezting
area has changed little in the last 52 years. When
Ari entered the bresding ground in 1925 it was not
the first time he had collacted aggs. Egg-collacting
from Kvisker had been dons each spring for some tima.
It is almest certain that aggs had been collected at
legast befora 1925, probably bafore the turn of the
century.

On June 2, 18977, 12 nests with eggs ware found,
11 in the main breeding area and an additional one
en a cliff a little away from the main area. Four
nests were found empty, but this could wmean that
the nest had bhean plundered gomewhat befors and

probably egygs ware not laid agaip in all the nesta.
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28-29 gulls wgre counted and theres were probably

14 pairs at that time. There is slight indication
that the herring gull nested alongszide the great
black-backed gull in the last vears, and now 2 nests

vere found and 5 hexring gulls seen.

Yegetation and nesting acen

a) List. of Plora: Halfdan Bidrns=on recorded
the major plant species in the area, and hia list
follows (Table 13). He grouped the species according
to how often he thought they appeared, that is, how
copmnen they were. His list iz divided into 9
groupings.

k) Measuremaent of ground cover: The ground

cover wWas measured on the vagetated parts of the
nesting area. A 30 m tape measure was used, which
was laid over the vegetated ridges; the plants
underpneath the tape meazsure wera recordsd at 25 om
i#tervals. In this Wway a rather rough estimate of
the most comnmon speacies in the ground covar at the
nestling area should be obtaiped. Threa transects
in all were takep. As the transects weare only

taken in the vegetated areas cf the braeding ground,
the results showed tcoo much teotal ground cover,l.e.,
the nen=-yvegetatad paxt of the breeding area was
relatively larger than appeared. The regults are

shown in Table 14.
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(3] Vegetation #urrounding the nests: Five
nests were selected for investigation. The vage=
tation arcund the nests was inspected. A tape
measure was laid out from the centre of each nast
to all cardinal points and specilies recorded at 10
clh  intervals, up to 150 cﬁ‘ Species in the
neighborhood of the nests which did not happen to
fall within thesa measurements were alsoc lizted.
An overview of the nests is shown in Table 15, .
There is little difference hetwean tha
vagetation at the nests and of the breeding ground
a5 a whole, However, there is somewhat more of

‘tha grass species Poa alpina, and Festuca at the

nasts than further awvay. It seemns thaF the vega-
tation has progressed further at the nasts than
away from them, which Ls probably influenced by
the greater amount of fertilizer during the fi?st
part of th; nesting season.

dj] Vegetation adjacent toe the nesting area:
Unfortunately, no detajiled investigatian was made
of the vegetation adjacent te the breeding area,
.but it must be s£aid that outside this ﬂesting oagis
vaery little vegetation can be found. Oktside the
nesting area, there isc almost no growth on the
gravel laver on top of the glagier, On the glacial

tongue akbove the nesting area the vegetation is
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very sparse and nowhere is there continucus
cover, only isolated plants of a few speclies.
Some growth can be seen in a few places
on the belt of crags above the glacier, but it
cculd not be investigated cleoser. Frowm a'ﬁin-
tance it seemed to consigt nnstlf of moss and

grasses.,

Soil samples and insect collactions

Soil samples were takaen at the 5 nasts
which warse invast;gatndt Tha sanpling w;s dane
just as on Surteey in 13977 and the purpose was
the sana, that.in to study ﬁha“influence of
fartilizexr from the black-backed gulls on and
naar the nesting area. Sanpies'wtra.taken from
5=7 cm surfaca layers in the centey of the nléts
and at 25, 50, 100 and 150 em from it in four
directions. Tha samples have not yet been ana-
iyznd and thus the results hava not bean corralated
with those of the black-backed gulls’ pa:tS'én
Surtsey in 1977, |

Colleection of small invartnbrate;'iinuects.
splders etc.) was performed at the nesting aite.
The insect llifa at the area L§ rather rich, -and
the nest¥ng can be seen to have supglipg survival
conditions for maveral lpiciiE; The nagt Ltself
aqemslta have a coneidsrable §¥traugiun;£nr cravling

insects and for a lagrs nunber-of u;x;hﬂain;.




Comparigon of the npesting arsas on Kvi&riﬁkull

and on Surteey.

It gows without saying that the rich vege-
tation to be found at the nesting area on Kviir-
j%kull can ba attributed to the change in condi-
tionsiky fertilization) felleowing the ceolonizing
aof the great black-kacked gull. Before breading
bagan inp the area, it had almost entirely lacked
vegetation, as did adjacent areas. The rasults
of the nesting on Kviarjsdkull thus indicate what
may be expacted at the black-backed gull’s
nesting areas on Surtsey.

Theose speeies found at the Kviadrjdkull
nesting sits have prebably not dispersed from
far away. Dispersion of plants into the area
where conditions have been adapted for them has
met with much less hindrance than the dispersion
of plants to Surtsey.

Oon ¥viidrjdkull plants are dispersed over
land, possibly carried by birdz, and the route is
ralatively short compared to the dispersal route
to Surteey, which in addition iLs over the ocaan.

Conditions for growth of vegetation on the
nesting grounds of the great black-backed gull
greates for vegetation ¥viarjékull. It is likely

that Surtsey’ s iselation and the slower and more
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regtricted dlspergal of plants to it will caume

tha new habitat of the gulls to develop more

slowly and in a different way on Surtsey than on
Kvidrjakull. The avolution of life on Surtsay will
in all probability have Fawar spaciaﬁ and more
dominance of individual spaecies than on Kviar-

jokull.

Sources.
Bjorn=snon, H.:

Fugiallf i Orafum, A~Skaft.
Nattdrufradingurinn, 46, 1-2 p.56-1i04

Bjdrnsson, A: Gral communication.




TARLE 13-

L

List of vascular plants in the nesting area of
the black-backed gull at Kviidrjskall 2.6.1977

Speciess

Abundance:

Foa alpina

Very abundamnt

0]

Cerastium cerastoides

Abundant

Phleum commutatum

Vexry common

Alchamilla alpina
Cerastium fontanum
Featuca ruybra
Festuca viviparum
Hiexaclum sp.
oxyria digyna
Rumex acetosza
Saxifraga caespitosa
Sedum anouum

Sedum roBeum
Taraxacum ESp.

Common

Cardaminopsis petraea
Cerastium alpinum
Calium normapnii

Eather commen

Angelica archangelica
Deschanpsia alpinpa
Lraba rupestris

Luzula spicata
Ranunculus acris
Saxifraga oppositifolia

Here and thers

Alchemilla filicaulis
Arabis alpina
Epilcobium sp.

Luzula multiflora
Montia lamprosperma
Polygonugm viviparum
Rumex acebosella
Sedam acre

Silene vulgaris-
Thymus arcticus

Rare

Salix herbacea
Salix phylicifolia

2 Flants found

Carex atrata
Empetrum pigruam
Salix lanata
Sibhaldia procumbens
Silene acaulis

1l plant found

Total 40 species.

In addition,
in the scree:

the following

Bgrostls stolonifera
Fotantilla crantzii
Salix callicarpasa

Veronica fruticans

species were found nearby
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TABLEs14.

Measurements of cavaraha of vagetated area at

the breeding ground at Kviarjékull on 2.7.1977.

% Coverage

snia 1 snld 2 snisd 3 X
Bare 6.7 27.1 27.1
Wilted grass 0.8 2.3 . 4.7
Moss 9.8 23.7 5. 11.1
Lichen D.8 0.3
Phleum commutatim 1.7 4.9 2.2
Agrostis stolaniferf .8 4.1 1.6
Foa alpina 24. 11.0C 2.7 21.14
Poca glauca 7.6 14.8 7.5 46 .2
Festuca 10.7 11.0 15.6 12.4
Luzula spicata 1.7 a.8 ﬂ.é
Luzula multiflora 0.8 .3 )
Buniex acetosa 3.3 1.7
Rumax acetosella S a.8 .3
oMyria digyna 0.8 4.9 1.9
Ceragtium cerastoides i. 0.5 } a.4
Carastium alpinum 5 - 1.1
Carastivn fontanum 1. - 0.8
Cardaminopsis petraa 0.8 0.3
Saxifraga casspitosum 0.8 1.7 0.8
Alchemilla alpina 0.8
Taraxacum sp 0. IJ.:!J

99.9 99.% 100.0 99 .8
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TABLE 15.

Desgription of 5 neats and vegetation arocund

the nests.

HMest 1

Nest material: Most common grasses; Poa alpina and
Festusa also moss [(Racometrium} and
feathers.

Size: E% ¢cm diameter

Vegetation according to fregqueacy measursBents:

Cm. ) by - E H
10 nest nest nest nesg
2 G " L1} L1} L1}

30 FPoa alpina L Foa alpina Pga alpina
40 " O " "

50 " 0 " "

60 " (] " "

70 . o " "

g4 " 0 (N -

0 " Festuca r. Poa alpioa "
100 " " o "
110 Cardam.pet o 0 “
120 " (] 0 "
130 Poa alpina (4] O *
140 * Poa alpina 0 "
150 " " 0 "

Other common species around-the nest:

Sedum annuum, Saxifraga Casgspitosa, Oxyria digyna,
Alchemilla alpina, Sedum roseum, Luzula spicata,
PFolygonum viviparum, (Racometrium sp.).




TABLE % . continued

Hest 2.

Negt material: grasses, mogs, featherx, Oxyria digyna,
Galium normanil.

Hest siza: 35 x 70 ¢m, depth about 15 cm.

Vagatation according to fragquancy measurenents:

Cm H - s E W
10 nest nest nest nast
ED - n H -
10 0 Racometxrium sp.0 D
40 0 0 L D
54 0 o o 0
60 0 O o 0 0
10 0 0 0 o]
80 Cerastiuwm cerat ) D
24 0 O i o]
100 0 ) o D
110 0 ) 0 0
120 0 0 0 0
130 Q Featuca rubrad O o
140 0 - Q &)
150 Wilted grass O Poa alpina O

Thia nest iz cutside the maln nesting area and
the surrounding wvegetation is very sparse. Species:
Poa zplina, Saxifraga cacspitosa, (Racometrium ap.}.

Hest 3.

Hegt material: grasses, mosad, Corastium alplnum,
Sedum roseum, lichens, willow branches.

Hest glze: 42 x 37 enm

Yegetation according to frequency measurements:

Cm ] 5 E W

10 Nest Nest Hest Hast

20 e Poa alpina " -

30 Wilted grass Fastuca r. o FPesturca r.
40 " " Poa alpina "

5 D (1] [1] [1] n

&0 a " Wiltad grass "

10 Poa alpina o 0 "

g0 Racometrium s5p.Moss Poa alpina O

a0 Wilted grass " 0 Wilted grass
100 Festuca x. 0 o 0

110 - o Poa alpina 0O

120 - o Q 0

130 - 0 0 0

140 " o o 0

150 - o Festuca r. 0

Othexr specles which are ¢ommon around the neat:
Taraxatum Ep., Rumex acetosa, Cerastium alpinun,
Lraba rupestris,




TABLE 13 continu=d

Nast 4

Hest material: Grasa, Lycopodium selage, moss and
faathmers

Nest size: ES x 45 ¢cm

VYegetation accerding to freguency measurements:

Cm. H ] E W

10 HNeet Nest Hast Nest

'zﬂ i L] L] L]

30 Fastuca rubra Algae " Poa alpina

40 " 0 Poa alpina *

50 Hoss Algae - “ B
&0 " Pca alpina 0 .

70 Pea alpina " 0 Algae

80 Cerast.cerast, 0 D Foa alpina
a0 Moss 2 Wilted grass 0

100 ¢ o 0 Foa alpina
110 o ] a Ehleun commut.
120 Wilted grass Poa alpina o Foa alpina
130 0 " V] 0

140 o " 0 0

150 Poa alpina ] 0 a

Other specles arcund the nast are:

Oxirya digyna, Cerastium alpinum, Saxifraga cacspitosa,
Poa glauca, Cerastium cerasteides, Sedum annuum,
Alcrhemilla alpina.

Hest 5

Nest material: Grasses and moss, Saxlfraga caesgpitosa.
Hezgt size: 35 x 40 ¢m

Vegetation aceording Lo freguency measuraments:

O ., N 8 E W
10 Nest Neok Hect Nest
20 Wilted grass " " "
30 Pestuca r. Festuca r. Wilted grass Fastuca r.
40 " " o -
50 - Wilted grass O -
al " " Racomet., sp. 0
70 - " o 0
80 Raconet.sp. V] o 0
90 Poa alpins 1] REacomet.sp. 0
100 Festuca rwmbra 0 Festuca r. 0
110 Poa alpina a " H
120 mess Festuca r. Wilted grass 0
130 a " Festuca r o
149 Cerxast.alpina " ; " o
150 a " o o

Qther conmon species around the nest are:
Poa glauga, Oxirya digyna, Terastium cerastoides.




Investigation of Vegetation in Lavafields

by Mt. Hekla, Summer 1978.

In July 1978, the Surtsey Rezgarch Soclety
sponscred a three-day research sxpedition in the
area of Mt, Hekla. The purpose of the project was
te investigate the vegetation of geveral lava fields

in the region to compare with lava fields om Surtsey.

Aekla has besan Iceland’s nnét gctlve volcano
since the end of the Ice Age, with the average of
twe erupticns each ¢eptury since Iceland was =ettled
at the end of the ninth century. & total of 15
eruptions have keen recorded from Hekla in historic
times and five to eight aﬁditiunal erupticns frxom

surtrounding craters.

The freguent volcanic activity.in this area
" has resulted in large numbers of lafa fielda that
Yary in age. The ages of many of these, producaed
after the land was settled, are known. The ages of
"all lava fields formed after 1766 have, for example,
been dated {eruptions: 17¢66-1768, 1845, 1878, 1913,
1%947-1948, 19270}, It has also been pogalble to date
lava fields that were formed by the eruptioena of 1300
and 1389-1390, as well as several others formed during
the widdles agas. Thgrefnra. lava fields around ML,
Hekla are well sultad for studying the manner in which
life forms colonizce new land, a:tablisﬁ comnupities,

and form succesazicne. -

The large number of lava fields in the area and
their slight differences in age make 1t possikble to
compare communities at wvarious levels of developument
where the most recent lava flelds with the Eirst levels

of successlon mey be compared with the progressively

nrare advapced communities in the older fields.




Many factors influence the establishment and
cantinued survival of a commupnity. Primarily the
time available for life forms teo settle an area, i.¢€.,
the age of the lava field, may seem toc be the deciding
fagtor. However; it is obvicus that each lava field
has Lts own special environment which determines what

life forms develope there,

The following condltions are most likely to

influence the settlewment:

I. The type of lava field

4. Character, i.e., surfaue texture and
coarsensss, paheg-hoe gr aa lava,

b. Chemical sukstancge.

IT. The location of the lava

a. Height above sea level.
b. Slope and directiocn.

. Disteance from sea.

II1. Metecrclogical conditions.

a, Prevailing temperatura
B. Precipitation {rainfall-snow cover].
GC. Wind.

d. Light copnditicns.

IV. Influence of nearby communities

a. Distance from coomunities

b. compositicn of nearby communities.,

v, Pispersal of substances onto the lava

Substances, both organic and inorganic, may
originate in neaxby retions; and thelr dispersal
is either by way 0f wind:, water (rivers and
bhrooks), or with animals (birds).




The lava fieslds investigated

The fcllewing lava fields were investigated:
skjdlkviahraun from 1970, Hekluhraun from 1947, Lamba=-
fitjahraun from 1913, Nyjahraum Ffrom 187B, Hafurholts-
hraup from 1845, and Sydra-Selahraun from 1389,

In the investigation major emphasis was lald
on selecting lava fields of different ages. Generally.
each field was studied at its lowest level; therefore,
the ground level will vary scmevwhat from one field to
the next. The lowaest level was about 100 above sea
level (the lava from 1389) and the highest, about 520 m.
{the lava from 1913).

Three of the lava filelds studied extendsd te the
north and north-east of Mt, Hekla {lava from 1370,
1913, and 1878}, and three were to the weast and south-
west of the mountain (lava from 1347, 1845, and 1389).
Thae greatest distance betwean the mgreas investigated

was ca. 30 km.

The¢ ecology cf the lava was strikingly different
in the areasz studied. A detalled study of the lava
fields was not carried out,;, budt in this preliminary
investigation a few factoras that are probably responsible

for the variations ip snvironment will be mantioned.

1. The tcopography of the lava fields was vary dis-
similar Lin spite of the fact that all ware aa-lava
types,. Informaticon on thelr cheéewmical gompounds will

not be discussad hare.

2. The differences in slevation (ahove saa lavell

of the varjous lava fialds, as wall as their location
in relation to Mt. Hekla muyst play a major rolsa in =
coloplzatlon of life forme. Meteprological studias

were not perfoermed in the reglens, although it is




obvious that there are significant changesg Lin
climati¢ gconditions (i.e., in tenperature and pre-
cipitation), as height above sea level ipcreases.

It may alsc be expected that weather conditiens in
the northern and north-eastern region of Mt.Hekla
are more sevéra than thosfe in the western and south=-

western region.

1, Thare was an old well established vagetation at
the lava bordere in all the places that ware inveastl-
gated, except one {lava from [BT8}., Vegetated areas
in the vicinity of the lava fields were pot studied
although they., clearly.differ somawhat in composition.

4. Surroupnding Mt. Hekla are large barren areas of

sand and pumice. .-

The vegetated areas are often hadly eroded by
winds, which pick up loose szurface matcerial and blow
it away. ©Drifting and abrasion is very sevare near
Mt. Hekla, but it is not clear whether it varissz
between regions. It may be expeacted that the effacts

are rather Bimilar in all of the lava fieldx.

A time of thes investigation was limited, it was
not possible to study the lava as extensively as
desired. The major study was confined to the lava
fields in one area only, for comparative purpo;as.

a scant investigation of vegetation was alseo performed
in the game fields at varicus elevations. The higher
plants were nainly studied, while moss and lichen

were collected only in the lava from 1970, veqatafion
cover in the lava was maasurad and results are as

fallows:




skidlkviahraun from 1370

This lava field lies noeth of Mt. Hekla, and
its porth-westernmost part was investigated, i.e.,
north-east of Saadafell. The lava is abgut 3100 m

above s5ma level at its lowest level.

The lava is very coarse with marny beuldars,
cavities and cracks. Snow cften per=ists in tha

deep cavities during part of the sumnmer,

Yegetatiaon:

Small patches of noss and lichen ware widaly
spread over the part of the lava that was investigatad.
The moss was most abundant in crevices, although it
was also found in small clusters on the lava surface.
Oon the lava surface the prevalling speciess was Raco=

metrium lanuglosum; Rac. Canescens was dlso observed

althongh it was mostly found in the crevices, where

thare was more moisture. The lichen Placopsis gelida

was predominant on the surface while Peltigera sp.

was cowmop ln crevices and clefts. The species

Stereocanlcon was also found in some placas. Somne

samples of lichen and moss were colliacted, but the

macterial has not been analyzed.

Vascular plant=s were found in one apot, in a deap
and moist crevice. It =eemed as if plant Eragments
had blown over the lava with zoma of them being
deposited in the crevice. Four vascular plants ware
found among the plant fragments {se= Table I). Apart
from this, vascular plants ware not cbserved anywhers
in the lava, probhably due to the fact that a sujitabla
habitat for plants haz not been establisghed.

The plants found in the crevice can, therafare,
hardly be congidered represantative for the lava in

ganaral.
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The vegetation in the lava is still very sparse

and has pot attained 1% coverage.

2, Lava from 1947

The lava fields from the eruption in 1946 are
extensive and) cover abeut 40 kmz. The westernmost
part of the lava rildge, akt. 270 m above sea level
was studied. This lava ridge lies west of Mt. Hekla
and has flowed tc the west of the moupntain, south of
Melfell., This ridge lies ca., 1.6 km cast of the old
Haefurheltsfarm, which was abandened during the

eruption of Mt. Hekla in 1945.

The ridge 'z surface appearas even and ils without
deep crevices or cavities, It is characterized by
large zrocks, relatlvely uniform in size. There were

very few cliffs and no cinder.

Vegetation:
Vegetation ipm the lava was guite uniform, with

the moss Racometrium lanugicsum predominating. Measure-

ments of vegetation coverage gave the following results:

Species: Coverage %
Bara 14.4
Racg.lan. T2.9
Fac¢. <Tan. 5.1
Hosa {other} r2.5
Staregcaulon sp. 5.1
100.0

Vascular plants were not found in on the lava,
but 7 species wexe found at the berder of the lava
from 1845 (see Table I).
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3. Lapbaritahraupn from 1913

This lava field is situated ca. 15 km northeasf
of Mt. Hekla apnd was studied at 520 m above se=a level,
north of Landmannaleid which lies through it. A river
that flows to the northwest in this area had to be
crossed to get to the part of the lava which hgs studied.

The lava is rough and uneven, often with cavities

and fissures.

?egetatién:

. Racometrium lanugicsum is the dominant species.

Sterepraulon Sp. also has dense govarage iﬁ the areasa.

35 species of vascular plants ware found (see Table
), but their coverage was s5parse. Measuremants of

vegetation coverags gave the following rezults:

Species Cnverage%
Bare : T 8.2
Racometrium lanug. 74.7
Facometrium canescens 1.6
. Stereccaulon sp. 13.3
Festuca rubra 1.7

- Carex bigelowil 0.4
Salix glauca 0.4

100.0

4, Hew lava from 1878

This lava ig 10 km northeagt of Mt. Hekla and
it was studied by Klofningar at abt. 480 m above sea
lavyeal, i

The lava surfacs iz evern angd uniferm and 18 similar

to the surface of the lava from 1947, which was deseribaed

aarliar.




T I

Vegetation:

Racometrium lanugissSum and Sterewcaulon sp. are

the domipnant specias. Racometrium can. alsoe has some
coveraga. A& total of 31 species of vascular plants
was found {see Table I), but their coverage was very
liﬁited. teasyrements of vegetation coverage gave

the following results:

Species: Coverage %:
' Bare 8.0
Rac. lan. 45.0
Rac. <an 10,1
Other moss 0.8
Steragcaulon sp. 32.0
Festuca vivipara 0.4
Foa alpina 0.8
Luzula spicata 0.4
Salix lanata 1.3
Cgrastium alpiaum 0.8
Saxifraga caespitosa 0.4
ig0.8

5. Nefurholtshraun from 1845

This lava lies t¢ the west of Mt. Hekla. Pazrt
of it is covered with lava from 1347, The western-
most ridge, which is situated by the Nefurhclt hayifield
at 120 m akbove sea leval, was studied all the way up £o
the beordér of the lava from 1947, ca., 2 km to the sast
at 270 m hkeight,

The lava i3 very rough and uneven with crevices
and deep cavlities that are similar to the ones Ln the
S5kjdlkviahraun from 1970.

Vegetation:
Vascular plants are much moxe Jdominant here than.

in the lava fields previously described. Empretum nigrum




is the prevailing species Iln cavitles, espacially,
farthest down in the lava. Herbs and dfassaa are
alse domipant. Up on the lava surfacae the DoOsS
Racometrium lanugiosum hasd large cover. Blxch plants
can be seen here and there in the lava as well as
wuite a nunker of young plants, 43 vascular plants
.were found in this lava. Measurements of vegetaticon

coverage gave the following results: a} 120 m above semg

level:ﬁpac%esi Coverage:

Bare 10.4
Racowetrium lan. 44,9
Racomabrium can. - 4.0
Hylocom. spl. 0.9
Sterecac. Sp. 2,2
Festuca viwvipara 1.3
Festuca rubkra 0.4
Foa glauca -D.,B
Luzula spicata 0.4
Juncus trifidus 0.4
Carex bigelowiil ‘0.4
Salix herbaceae 0.9
Potentllla crantzii D.4
Thallctrum alpinum ' 0.9
Polygnoum viviparum Q.4
Empatrum nigrun 29.9
Galium normanii 0.9

100.0

b} 270 m above sea leveal:

S5pacies: Covegrage %:
Bare . 11.4
Racomeptium lan. 68.3
Racometrium can, 0.4
Gther moss - D.8&
StErendaulcn SE. 1.8

Fastuca vivipara 5.0




Festuca rubra 0.8
Pora glauca 0.8
Luzula spicata 1.3
Salix herbaceae 0.8
Empetrum nigram 0.8
Vaceiniam cluglnosamn 0.4
Galium aormanii D.4
Wilted grass 1.2

100.0

6. Sydra-Selsundshraua from §38%9

The lava is ca 15 kr southwest of Mt. Hekla,
with a berder south of the farm at Selsund, and was
investigated at abt. 100 m above szea level. The lava
is very rough and uneven, alternating hetwesn deep
crevasses and ridges similar to the lava fields from
1845 and 1970,

Vegetation:

In this lava the vascular plants have attainsd
large coverage; the moss has retreated considarably.
although it still dominates the highest points in
the lava. There is a good deal of birch apnd in some

Places it forms scrubs. Empetrum, Arctostaphylcs and

Jalix are alsc common. Grasses and herbs alszo are
characteristic in the vegetation. The moss Hylocomium
splendens, which is the most commonly found moss on
the forest floor in Iceland, has some coverage in the
area and forms a carpet lp many places in the scrubs.

Measurements of vagetation coverage gave the following

results;
Specles: Covarage %:
Bare 3.7
Eac. lan. - 19.8
Rac. can. . 1.3
Hylocomiumspl. 4.3

Other moss 0.4
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BEteraccaulon sp.
Festuca viwvipara
Festuca rubra
Agrostis tenuis
Kobresia mycsueroidas
Luzula multiflora
Carax biglowii

S5alix herbaceag
Salix phylicifolia
Salix lanata

Betula pubegrcens
Polygonum viviparum
Cerastium cerastoidas
Thalictrum alpinus
Rununc. acris
Parnassia palustrisg
Alchamilla alpina
Arotostaphylos uva ursi
Vacecinium uliginosum
Enpetrum nigrum
Thymnus arcticus
Taraxacun sp.

ABrein. norm
Hieracium sp

Wilted grass

2.2
7.3
1.7
2.1
0.4
‘0.4
:D;E
6.2
2.0
10.5
1.3
3.9
3.8
0.4
a.4

6.3

4.8
1.3
15.7
0.4
0.8
1.3
0.4
1.7
100.0




