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Urtak

Ein rgd dr Skélafirdi { Eysturoy er greinad fyri at finna
makroskopiskar plantu- og djéraleivdir. Rgdin inniheld-
ur eitt drval av plantum og dyrum, sum eru { ¢sgltum
vatni, men ongar steinrenningar av sjoplantum og -dyr-
um. Rgdin visir sostatt eitt vatnsumhvgrvi, og vit koma
til ta nidurstpdu, at tann niverandi gittarfjgrourin var
eitt vatn, medan botnsetingin { hesi r¢d for fram. Ein
fyribils tidarskipan bendir 4, at vatnid myndadist beint
eftir avglasiatiénina um 10.000 kolevni 14-dr BP, og
sj6gvur flpddi yvir gdttina um 8.000 ar BP; eftir tad var
tad sjogvur. Floran og faunan fevna um nakrar plantur
og ngkur dyr, sum eru nyggj i steinrenningarbiotuni {
Fgroyum, og tvey mosadyr, id liva i sgltum vatni, sum
higartil ikki hava verid skrasett i Fgroyum.

Abstract

A sequence from Skélafjgrdur on Eysturoy in the Faroe
Islands has been analysed for macroscopical plant and
animal remains. The sequence contains a range of ob-
ligate fresh water plants and animals, and no marine fos-
sils, thus the sequence represents a lacustrine environ-
ment, and we conclude that the present threshold fjord
was a lake during deposition of this sequence. A prelim-
inary chronological framework suggests that the lake
formed just after deglaciation at around 10,000 radio-
carbon years BP, and the threshold was inundated by the
sea around 8,000 years BP, after which marine condi-
tions were established. The flora and fauna comprise a
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number of plants and animals that are new to the fossil
biota of the Faroes, and two fresh water bryozoans that
have not been recorded from the archipelago at the pre-
sent time.

Introduction

At several occasions over the past decade
marine geological work has been carried
out in Faroese fjords. Shallow seismic in-
vestigations were carried out by Larsen
(1991), and sediment cores were collected
during cruises of R/V Hédkon Mosby in
1988, R/V Pelagia in 1993, R/V Skagerak
in 1995 and R/V Dana in 1997. During the
1995-cruise of R/V Skagerak, surface sedi-
ment was sampled by box coring, and in
addition 10 cores were sampled with a 3-m
piston corer in Skdlafjgrour and adjacent
waters. The cores retrieved on the cruises
mentioned above contained Holocene ma-
rine sediments (e.g. Juul, 1992; Fleischer,
1997). The only exception is a core, which
was taken in Skdlafjgrour off Skdli during
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Fig. 1 (left). Map of the Faroe Islands showing the location of Skdlafjgrdur. 1 (right). Map of Skdlafjgrdur
showing the rough bathymetry of the fjord (20, 40, 60 metres depth contours), the location of core SKPCIS8, and
the track line of the seismic profile shown in Fig. 2. The bathymetry is from Dypdarkort Foroyar

Landsverkfrgdingurin 1:20.000.

Mynd 1 (vinstrumegin). Fgroyakort, sum visir, hvar Skdlafjgrour er. 1 (hggrumegin). Kort av Skalafirdi, sum
visir ta knortlutu batymetriina i firdinum (20, 40, 60 metra dypdarstrika), hvar kjarni SKPC18 er, og sl6dlinjuna av
ti seismiska tvgrskurdinum, sum er vistur 4 mynd 2. Batymetriin er frd Dypdarkorti Foroyar, ttg. Landsverkfrgd-

ingurin 1:20.000.

the R/V Skagerak 1995 cruise. This 172 cm
long core contains an older unit of non-ma-
rine sediments. The upper 87 cm of the core
consists of olive gray silty clay with shell
fragments of marine molluscs. This part of
the core was not analysed during this inves-
tigation and will not be discussed further.

Below the marine sediments dark olive
gray silty clay without shell fragments is
found; this deposit is characterised by lay-
ers rich in fine grained organic detritus. At
130-131 cm below the core top a prominent
black layer of volcanic ash is found, which
is correlated with the Saksunarvatn ash that
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Fig. 2. Shallow seismic (boomer) profile along the fjord axis (for location, see F) ig. 1) indicating a condensed
postglacial sediment sequence (light coloured upper unit). The arrow shows the approximate location of core

SKPCI8.

Mynd 2. Grunnur seismiskur (boomer) tvgrskurdur eftir fjardardsinum (4 mynd | sast, hvar hann er), sum bendir 4
teettada eftirglasiala dlggurgd (ljéslittur yvirpartur). Pilurin visir, hvar 4 leid kjarni SKPCI18 er.

is usually 5-10 mm thick on the Faroe Is-
lands.

The Saksunarvatn ash was first recog-
nised on the Faroe Islands, and it has been
dated to c. 9,000 radiocarbon years BP
(Birks et al., 1996), which corresponds to ¢
10,000 calendar years. The ash layer that
originates from central Iceland has now
been widely recognised in the eastern
North Atlantic, as far away from Iceland as
northern Germany (ref. Wastegérd, 1998,
this vol.). The presence of this ash layer al-
lows us to date the lower part of the core to
the early Holocene.

In order to shed light on the local envi-
ronments and biotas, a series of samples
have been analysed with respect to macro-
scopical plant and animal remains. Rede-
position and long distance transport is gen-
erally a smaller problem with macrofossils
than with microfossils, and macrofossil

analyses can be a good supplement to other
analyses.

Setting

The climate of the Faroe Islands is oceanic,
with a mean July temperature around 11°C.
The present vegetation is strongly influ-
enced by sheep, but the pre-landndm, nat-
ural vegetation on well drained sites on the
islands would be dominated by shrub
heaths with Juniperus, Salix, Empetrum,
Calluna, Poaceae and Cyperaceae (J6han-
sen, 1985).

Skélafjgrour is a U-shaped through that
was eroded during the Pleistocene glacia-
tions. The valley slopes are steep, and the
mountains around the fjord reach altitudes
of 5-600 meters. The fjord is a 13 km long
threshold fjord situated on Eysturoy (fig.
1). The fjord is up to about 70 m deep,
whereas the threshold is at ¢. 25 m depth.
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Fig. 3. Sedimentological log and magnetic
susceptibility profile of core SKPCI8. For further
explanation, see text.

Mynd 3. Alggufrgdilig skrd og magnetiskur
arinstvgrskurdur av kjarna SKPC18. Gjgllari
fragreiding { tekstinum.

Fig 1 shows the location of the coring site,
where the water depth is 61 m. Due to the
presence of the threshold, bottom water ex-
change in the fjord is limited. A stratifica-
tion of the water masses is present most of
the year, and it only disappears during the

winter months (DHI, 1986; Hansen et al.,
1990).

Results from the shallow seismic survey
made in Skdlafjgrdur in 1991 (Larsen,
1991) indicate the presence of two larger
depositional basins, where the maximum
thickness of sediments deposited after
deglaciation is between 15 and 20 m. The
sediments cored here are predominantly
dark olive gray marine silty clays. The core
discussed here was sampled from the mar-
gin of the innermost depositional basin,
where the shallow seismic (boomer) record
shows the presence of only a few metres of
postglacial sediments (fig. 2).

Material and methods

The core (SKPC18) was sampled by R/V
Skagerak of Goteborg University on Octo-
ber 5, 1995, using a piston corer with an in-
side PVC liner (diameter 75 mm). The lo-
cation of the core is at 62°09.4°N,
6°45.8’W. After retrieval, the core was cut
into two sections, which were split length-
wise, and the core was visually described
(fig. 3), and subsampled in the laboratory.
Magnetic susceptibility was measured at 3
cm intervals using a portable Bartington
MS2 Meter. Only the lowermost core sec-
tion was subsampled for the present study.
The volume of most of the macrofossil
samples was 2 ml, but larger samples were
collected at 154 and 140 cm (20 ml) and at
148 cm (5 ml), where layers of organic de-
tritus were present. The sediment samples
were wet sieved on 0.4, 0.2 and 0.1 mm
sieves, and the residue left on the sieves
analyses using a dissecting microscope. In
the somewhat simplified diagram (fig. 4),

I
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Fig. 4. Macrofossil concentration diagram of the lower part of core SKPCI8 from Skdlafjorour (62°09.4°N,

6°45.8'W)

Mynd 4. Strikumynd av konsentratiénini av makrosteinrenningum f ti lagra partinum av kjarna SKPC18 dr

Skdlafirdi (62°09,4'N;6°45,8°V).

only the relative frequency of the taxa is
given, although some remains were count-
ed. Remains of terrestrial plants (Salix
herbacea) from two levels have been sub-
mitted for AMS radiocarbon dating. The
radiocarbon dates performed on shells of
marine molluscs have been corrected for a
sea water reservoir effect of 500 years.

Results and discussion
The chronology of the core is based on two
AMS radiocarbon datings, one of which

was made in the upper part of the core
(5,630 years BP, at 50 cm depth), and the
other made in the lowest marine sediments
at 87 cm depth (fig. 4). Additional chrono-
logical control is provided by the presence
of the Saksunarvatn ash (¢. 9,000 years BP)
at a depth of 130-131 cm.

The magnetic susceptibility (MS) profile
shows highest values at the bottom of the
core, where glaciolacustrine silty clay is
present (fig. 3). Generally, the marine sedi-
ments display higher MS values than the la-
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custrine sediments below, in which the
Saksunarvatn ash layer shows only slightly
elevated values. In the marine part, an in-
terval with high MS values corresponds to
coarser-grained  sediments  contaning,
amongst others, gravel-sized basaltic mate-
rial.

Considering the extremely small sample
size, the diversity of macrofossils is sur-
prisingly high, and the concentration of re-
mains of lacustrine animals is high.Some of
the taxa recorded undoubtedly represent
several different species. The preservation
is usually good to excellent, although the
Salix leaves were fragmented, and only a
few leaf fragments retained the dentate leaf
margin and could be safely identified as be-
longing to Salix herbacea. A few small,
worn twig fragments were present at 140
cm, these were avoided for dating.

The lowest sample, from 170 cm, only
contained two head capsules of midge lar-
vae, and these sediments were probably de-
posited in a glaciolacustrine environment.
The sediments between c¢. 167 cm and 87
cm are characterised by a diverse and rich
flora and fauna of obligate freshwater taxa
that clearly indicate that these sediments
were deposited in a former lake basin. At
87 cm the first marine fossils occur, and at
the same time lacustrine fossils become
rare. This shows that the threshold was
transgressed by the sea. The rare lacustrine
fossils present at this level and above could
represent redeposition or inwash from
freshwater basins in the drainage area.

Salix herbacea leaves were also recorded
from early Holocene lake sediments by
Johansen (1985), and this species was also

an early immigrant to Iceland and East
Greenland (M. Rundgren, personal com-
munication, 1997; Bennike ef al. in press).
S. herbacea is an indicator of snow-patch
vegetation, and the species is common on
high elevation sites in the Faroe Islands at
present. J6hansen did not separate pollen
grains of Oxyria digyna and Rumex aceto-
sa, but he suggested that most pollen came
from Oxyria digyna. The presence of a few
nutlets and perianths of Rumex acetosa
shows that this species that often grows as
a weed, is native to the Faroes, and that it
arrived early. Microspores of Selaginella
selaginoides were reported from the early
Holocene by Jéhansen (1985), and the
presence of macrospores in the Skélafjgrd-
ur sediments shows that it grew locally.

Coleoptera remains include three elytra,
of which one could be identified as Nebria
rufescens. This is a medium sized ground
beetle that is common in Faroe Islands at
the present (West, 1937: Nebria gyllen-
hali). It is most frequent in damp biotopes,
but is geographically and ecologically
widespread on the archipelago. Its geo-
graphical range is circumpolar, including
Iceland and southwest Greenland, and it
lives in northern temperate and low arctic
climates (Bocher, 1988).

It appears that Potamogeton filiformis
and Nitella sp. are new to the fossil flora of
the Faroe Islands, but this merely reflects
that few macrofossil studies of lake sedi-
ments have been carried out. It is not sur-
prising that these taxa arrived early, since
the fruits or oospores are effetively spread
by migrating birds. Along the same line,
most of the lacustrine animals recovered
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are new to the fossil fauna of the Faroes.
Tha lacustrine sediments did not contain
carbonates, but the inner chitinous linings
of freshwater ostracodes were present in
most samples. Daphnia was represented by
ephippia, whereas the other cladocerans
were represented by shells and head
shields. Eurycercus remains were not pre-
sent in the lower part of the sequence, and
it is possible that this genus immigrated
somewhat later to the Faroe Islands than the
other taxa of Cladocera found during this
study. Three statoblasts belonging to two
taxa of freshwater bryozoa (Plumatella sp.
and Cristatella mucedo) were found. These
are present in low numbers, which makes it
difficult to know when these taxa colonized
the lake.

All taxa probably represent species that
still live in the Faroe Islands, and thus a cli-
mate similar to that at the present is in-
ferred. To our knowledge there are no
records of freshwater bryozoa from the
Faroes, but Plumatella repens is widely
distributed in Europe and has been reported
from the Shetland Islands and Iceland, and
it also lives on Greenland (Lacourt, 1968;
Rgen, 1977; Steingrimsson, 1985). Finds
of statoblasts of Cristatella mucedo from
Iceland and Greenland indicate that this
species also lives on these islands, and it
has been reported from the Shetland Islands
(Lacourt, 1968; Fredskild, 1983; Stein-
grimsson, 1985). Cristatella mucedo is the
most warmth demanding species identified;
its northern geographical range limit coin-
cides more or less with the arctic tree line.

A sample from 87 cm below the core top
contained a few specimens of the foramini-

fer Egerelloides scabrus. The shell of this
species consists of small sand grains that
are agglutinated togehter. The species can
tolerate somewhat lowered salinities
(Lutze, 1965), as would be expected just af-
ter the first inflow of marine waters into the
former freshwater basin.

The origin of the flora and fauna of the
Faroe Islands has been much debated, and
it has been speculated if some species could
have survived the last glacial stage in ice
free refugia, or whether all species have im-
migrated after the last deglaciation. The
sedimentary record on the islands holds a
great potential to study the history of the
flora and fauna. Whereas the history of the
vascular flora has been studied in some de-
tail (Johansen, 1985), few concrete data are
available about the history of the fauna. The
history of a number of taxa can now be ex-
tended back to the early Holocene.

Some insects have been reported from
pre-landnam layers (Buckland, 1988), but
it appears that the insect remains reported
here are the first that are firmly dated to the
early Holocene. It has been suggested that a
major part of the fauna was ice rafted to the
North Atlantic islands from northwest Eu-
rope at the transition from the last glacial
stage to the Holocene (Coope, 1979; 1986;
Buckland et al., 1986). Although rafting by
ice bergs or sea ice may account for the
transport of some species, palacoceano-
graphic studies indicate that the directions
of the surface currents in the eastern North
Atlantic were not much different from
those at the present during the late-glacial
or Holocene (Koc ef al. 1993; Hald and As-
peli, 1997).
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The Faroe Islands were covered by a lo-
cal ice sheet during the last glacial stage
(Jgrgensen and Rasmusen, 1986; Humlum
et al., 1996), and the oldest minimum dates
for the deglaciation are slightly older than
10,000 radiocarbon years BP (S. Bjorck,
personal communication, 1997). J6hansen
(1985) reports an age of 9,660 years BP for
Hoydalar lake sediments, that were de-
posited after the area became ice-free. In
our core, nearly 40 cm of lacustrine sedi-
ments is present below the Saksunarvatn
ash, overlying the glaciolacustrine clay
unit. A comparison with the thickness (c.
40 cm) of the lacustrine sediment section
overlying the Saksunarvatn ash suggests
that the deglaciation of Skélafjgrdur may
also be dated at around 10,000 radiocarbon
years BP.

There are no traces of marine deposits or
shorelines above the present sea level in the
Faroe Islands, whereas some submarine
peat deposits are known (Jessen and Ras-
mussen, 1922), so the global eustatic rise of
the sea level has surpassed the glacio-iso-
static rebound. The presence of submarine
lake sediments in Skdlafjgrdur shows that
the 25 m deep threshold of this fjord was
transgressed by the sea in the early
Holocene, around 7,800 radiocarbon years
BP. Moreover, we may conclude that
deglaciation of the Skélafjgrdur occurred at
least c. 1,000 years before the Saksunarvatn
ash was deposited, i.e. not later than about
10,000 radiocarbon years BP.
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