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ABSTRACT

A pollen diagram is presented from the lowest 110
tm of a 560 cm core from the mire Krossholsmyri
in Flateyjardalur. Two radiocarbon dates are used
lo estimate the sedimentation rate and to interpo-
latelextrapolate ages for events in the pollen diagram.
These are 9650 and 8740 B.P. The pollen diagram rep-
resents some 2500 *C-years, including the Late Pre-
boreal, Boreal and Early Atlantic Chronozones and
records the first stages in the local vegetational his-
tory after the deglaciation in early Preboreal.

The first phase recorded in the vegetational devel-
Opment is a Salix-Ericales-herb tundra, followed by a
Betula- Juniperus-herb tundra. After some retreat of
the spreading Betula woodland in the Early Atlantic
Chronozone, the valley seems to become occupied by
a Betula forest tundra about 7000 B.P.

INTRODUCTION

Flateyjardalur (dalur = valley) is located on Flat-
Cyjarskagi (skagi = peninsula) between the fjords of
Eyjafjordur and Skjdlfandi in central North Iceland
(Fig. 1). Morphologically it is an earlier northward
Prolongation of Fnjéskadalur, but is now separated
from it by the 200 m high threshold named Flateyjar-
dalsheisi (Norddahl, 1979). The highest mountains
on Flateyj arskagi reach some 1200 m, but on the aver-
age they are 700-900 m a.s.l. dissected by two main
valleys, one of them being Flateyjardalur, and several
tributaries.

Today the landscape of Flateyjardalur is charac-
terized by dwarf shrub heath, birch copses and sedge
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Figure 1. Map of central North Iceland. Shaded area
is covered by Fig. 2. Black dots are weather stations
given in Table 1. — Flateyjardalur og ndgrenni.
Jardfraedikortid d mynd 2 er af skyggda svedinu.
Vedurstédvar, sem taldar eru upp i tdflu I, eru syndar
med svortum punktum.
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Table I. Climatic parameters for some meteorolog-
ical stations in North Iceland (Einarsson 1976). —
Veourfarspeettir a nokkrum vedurstédvum nyrora.

Station Mean temperature °C Mean precipit. in mm
1931-1960 1931-1960
January July year year
Siglunes -0,6 9,0 3.7, 629
Akureyri  —1,5 10,9 39 474
Grimsey -0,5 8,1 3,1 678
Vaglir -3,0 10,1 2,6 658
Sandur -2,3 10,0 3,1 486
Hiisavik -1,2 10,2 3.9 531

“Days with precipitation >0.1mm were 139 at Akureyri and 137
at Hisavik. Mean number of days with frost during 1951-1960 was
151 for Akureyri.

mires (Hallgrimsson, 1976). Sparsely vegetated allu-
vial fans and talus slopes are abundant. This remote
valley was still inhabited in the fifties, by farmers
keeping sheep, horses and a few milk-cows (Sigurds-
son, 1954). The vegetation of the valley is still utilized
by neighbouring counties for sheeps’ summer-grazing.
The climate is rather cool. Winters are harsh with
heavy snow cover and long duration. Summers can
be relatively warm, with some days having temper-
atures above 20 °C, but they are short, an estimate
gives about 90 days with mean temperature above
7,5 °C (¢f. Ragnarsson, 1977). According to the
isotherm maps given in Einarsson (1976) for January
and July 1931-1960, at Krossh6lsmyri, Flateyjardalur,
the mean temperature is on the one hand between —2
and zero °C and on the other hand from 8 to 10 °C.
The mean annual precipitation for this normal period
is between 600 and 800 mm (Sigfisdéttir in Einars-
son 1976, p. 97, Fig. 40). Climatic parameters for
the nearest meteorological stations are given in Table
I (for location see Fig. 1).

Flateyjardalur is situated in one of the areas
Steindérsson (1937; 1962) assumes to be a refugium,
where plants survived the last glaciation. Geomorpho-
logical studies (Thorarinsson, 1937; Einarsson, 1959;
Norddahl, 1979; 1983; 1991) indicate abundance of
nunataks at the maximum extent of the Weichselian
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Figure 2. A simplified geological map of Flateyjar-
dalur and location of the sediment core investigated
by means of pollen analysis (black dot). Shaded area;
till; black areas are moraine ridges. (Modified from
Norddahl 1979). — Jardfreedikort af Flateyjardal.
Borstadurinn i Krossholsmyri er merktur med svort-
um punkti, skyggd sveedi syna jokulrudning og svort
Jjokulgaroa.

glaciation. Also considerable land areas, today below
sea level, were ice-free as the sea level was lower than
today in times of glacier advances during the Late We-
ichselian Substage (Einarsson, 1961; 1963, Norddahl,
1979).

The deglaciation history of the area has been de-
scribed by Norddahl (1979; 1983; 1990). Accord-
ing to him Flateyjardalur became ice-free during the
Late Weichselian Substage as the ice-dammed lakes
in Fnjéskadalur had an outlet north across Flateyjar-
dalsheidi and through Flateyjardalur to the sea in the
bay of Skjalfandi.



During the Early Preboreal Chronozone mountain
and valley glaciers in the tributary valleys advanced
and reached out to the main valley of Flateyjardalur
and left there terminal moraines and fluvioglacial de-
posits (Norddahl, 1990; 1991). One of these is the
moraine in front of the twin tributary valley Brettings-
Stadadalir, which belongs to the Langhdll glacier ad-
vance (Norddahl, 1979; 1991). In the basin that
formed behind these terminal landforms (Fig. 2) or-
ganic sediments accumulated, at first diatom-rich gyt-
tja, but later on peat.

The present paper deals with a pollen analytical
Study on the lower part of these organic strata, thus
representing a continuation of the environmental his-
tory described by Norddahl (1979; 1983; 1990; 1991).
His contribution includes investigations on the Weich-
selian glaciation in central North Iceland, terminating
at the Langh6ll-Lj6savatn glacier advance in early Pre-
boreal time in the Fnjoskadalur Sequence, the strati-
graphical column for central North Iceland (Norddahl,
1983; 1990). The present study is dealing with the dis-
continuous vegetation cover some 9650 B.P. up to the
first signs of a woodland formation 7000 B.P.

FIELD WORK AND METHODS

Coring in Krosshélsmyri, a former small lake,
but now overgrown by mire vegetation, was carried
out by Hreggvidur Norddahl and Gudmundur Hjalta-
Son in summer 1977. The geographical location is
66°05'55"/N and 17°54/20"'W, altitude approximately
25masl. (Fig. 2). The coring was done with a peat
Sampler of a Russian type of 5 cm diameter and 50 cm
length (cf. Jowsey, 1966).

The sediment description and subsampling for
Pollen and radiocarbon analysis was done in the lab-
Oratory and only for that part of the sequence which
Was taken for analysis. The characterization system
of Troels-Smith (1955) was used.

Another sediment sequence from an earlier coring
at almost the same locality was described in the field
and subsequently published in Norddahl 1979 (p. 10,
Site 2). The lowest part of that sequence was ignited.
The loss on ignition was about 3% in the deepest sam-
Ple rising up to 20-26% 50 cm higher up in the core
(Norddahl, pers. comm.).

POLLEN ANALYSIS

Quantitative pollen samples were processed by
standard methods, including warm HF treatment (e.g.
alternative A in Berglund and Ralska-Jasiewiczowa,
1986). Stockmarr’s Lycopodium spore tablets were
used to determine the pollen concentration (Stock-
marr, 1971). The dosage was one tablet (125004100
spores) per cm? of fresh sediment. Whole slides were
counted, to avoid the effects of any nonrandom dis-
tribution of pollen and spores on the slide. Two to
four slides had to be counted to get reliable number of
pollen.

The total number of terrestrial pollen grains
counted and included in ) A ranges from 160 to
500 per sample. The pollen-percentage diagram is
constructed using y A for the main part but _ A +
> B... K isused for the taxa excluded from }_A, i.e.
speres of pteridiophytes [B] and Sphagnum [E], pollen
of aquatic plants [C], telmatophytes [D], unidentified
and exotic plants [G] (i.e. trees, which have not lived
in Iceland since the Tertiary and or Lower Quater-
nary Period). Counts of the algae Pediastrum [K] are
given in the same way. The PC program POLLDATA
by H. J. B. Birks (1989) of the Botanical Institute in
Bergen was used for construction of the diagrams.

14C DATINGS

Five cm of the diatom-gyttja were taken from the
core at two levels, 555-560 and 522,5-527,5 cm for
radiocarbon dating. These two samples were submit-
ted to the Radiocarbon Dating Laboratory at the De-
partment of Quaternary Geology in Lund in Sweden
(Norddahl, 1979). One of the samples was treated with
HCI. Both had to be diluted with CO, from anthracite
to allow dating. The 6'C value of the samples was
measured and a normalization due to isotopic fraction-
ation performed. The calculation of the radiocarbon
age is based on a half-life of 5568 years for #C. The
results are given as the number of years before 1950
and are not corrected for the secular #C/!2C varia-
tions. The dates are published in the official dating
list of the laboratory (Hakansson, 1979; 1983).

When comparing the present results with datings
from the period before 1970, some precaution must be
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shown. At that time little attention was given to the
value of §'>C. Because of this most datings performed
in the fifties and sixties are strictly not comparable to
later ones. According to Olsson (1986) an age cor-
rection is to be added to a result not normalized for
the §13C deviation from —25 per mil; for a single peat
sample this can vary from —145 to 95 years (op.cit.
Table 14.1) The dates assumed to lack the §'3C adjust-
ment are indicated by an asterisk (*).

BIOMETRY OF BETULA POLLEN

All Betula pollen were measured with the aid of a
micrometer having one ocular line of 2,1um. A size
frequency diagram was constructed for each LPAZ,
except for the uppermost one, where the same was
done for each sample. The resulting data may later be
subjected to further statistical analysis, as e.g. done
by Prentice (1981). This must however wait, as the
necessary reference data on the size distribution of
recent Betula pollen in Iceland is lacking.

SEDIMENT STRATIGRAPHY AND
RADIOCARBON ANALYSIS

The core from Krosshdélsmyri taken for radiocar-
bon dating and pollen analysis is 560 cm long, repre-
senting the last 9650 '“C years. The lowest 110 cm
is lake sediment, which could be separated into five
strata (Table II). In this lowest part of the core a total
of four tephra layers were visible (Table III). This part
of the core was represented by three core segments,
560-510, 550-500 and 500—450 cm below the mire
surface.

This lowest part of the Krosshélsmyri core goes
too far back in time (c¢f. radiocarbon dates below)
for making use of the tephrochronology (Einarsson,
1986), as the tephrochronology available for North
Iceland does not go further back than the tephra
layer Hekla-5 (Hs) with an age of about 6100 B.P.
(Vilmundardéttir and Kaldal, 1982; ¢f. also the older
datings of Hs in Pérarinsson 1964, made before 1960).
Therefore the only use of the Krosshélsmyri tephra
stratigraphy (Table III) is for correlating purposes for
the time being.

Two radiocarbon dates have been obtained from
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Table II. Lithostratigraphy for the sediment at
Krosshélsmyri — Jardlagaskipan nedst { Krosshols-
myri

Depth Number Description of sediments

below of layer

surface,

cm

(450)-485 5 Detritus, §reyish yellowbrown. Compo-
sition: Ld*3, Dgl, Ag + . Lower bound-
ary diffuse.

485-524 4 Detritus, greyish yellow, slightly
firmer than layer 3. Composition:
Ld23,Dg1,Ag + . Lower boundary sharp.

524-531 3 Detritus, greyish brown, lighter than
layer 2, rich in diatoms. Composition:
Ld?2, Lsol, Dgl, Ag + . Lower bound-
ary sharp.

531-552 2 Detritus, greyish brown with bands of
slightly different colour, rich in diatoms.
Composition: Lso2,Ld21,Dgl,Ag +
Lower boundary sharp.

552-560 1 Detritus, greyish white, rich in diatoms.

Showing fine lamellae. Composition:
Lso3, Agl,Ld’+, Dg + . Base not seen.

Table III. Tephra stratigraphy at Krosshélsmyri. —
Gjoskulog nedst i Krossholsmyrarkjarnanum.

Depth Thickn. Description Abb. Est. age
below in mm of tephra years BP
surface,
cm
497,8-
499,7 19 Black fine-sandy S3 8060
tephra
509,5-
510,5 10 Black tephra S2 8350
548 - Light coloured,
discontinuous
tephra horizon T 9400
553,4-
554 6 Black fine-sandy
tephra S1 9550

the core (Table IV). The date Lu-1433 is the oldest
hitherto obtained for an organic sediment of Holocene
age in Iceland. It postdates the last glacier advance
in central North Iceland, and may be considered as a
minimum age for the glacier retreat in the Preboreal
Chronozone (Norddahl, 1979; 1991).

Assuming the same sedimentation rate of 0,035

fa



Table IV. Radiocarbon dates from Flateyjardalur —
Geislakolsaldursgreiningar frd Flateyjardal.

Lab.  Depth, "C age §Bc Pretreatm.
10 cm BP. (x0.1%)
Lu-
i996 522,5-527,5 8740+ 95 —18.8 HCI (mildly)
u-
1433 555_560 9650 £ 120 —-17.3 none
Depth Local pollen
i assemblage
- zones
Lo | kHm3
P i KHM-2¢
500 o 5
- KHM-2b
" Lu-1006 o
= g KHM-1
7 Lu-1433
9500 9000 8500 8000 7500 Time, years B.P.

Figure 3. Plot of sediment accumulation rate. Depth
of sediment used for each radiocarbon sample and one
S.tandard deviation shown by vertical and horizontal
!lnes respectively. Fully drawn line is based on
Interpolation; stippled segment on extrapolation.
Tephra thickness is excluded in the sediment column,
as it is considered an instantaneous thickening event.
— Grafid synir setpykknun i fyrrum stéduvatni,
bar sem Krossholsmyri er nii. Grafio er byggt d
geislakolsaldursgreiningum. Pykkt hvers synis er synd
med 168réttum linum, ldréttar linur eru stadalfravik
geislakolsmelinganna. Reiknadur aldur d atburdum
[ 8rodurfarssogunni er byggdur d pessu grafi.

Cm/”C-year, before and after Lu-1996, gives 6900
B.P. for the youngest pollen sample analysed. Ac-
cording to the two dates the deposition time is 28,5 (1
0 range 22-35) '#C-years per cm, i.e. the deposition
rate is 3,5 (1 o range 2,9—4,5) cm per 100 14C-yea:s,

which is similar to that in the '#C-dated lake sediment
in the adjoining Skagafjordur district (the author’s un-
published data from lake Vatnskotsvatn, for location
see Fig. 6). In Fig. 3 a sediment accumulation rate
curve (time/depth curve) is given for Krossh6lsmyri,
based on the two radiocarbon dates available.

POLLEN AND SPORE
STRATIGRAPHY

Twenty three pollen spectra represent the pollen
diagram from Krosshélsmyri in Fig. 4. This com-
prises the lowest part of the Krosshélsmyri core, or
the sequence between 450 cm and 560 cm below mire
surface. For ease of description, discussion and com-
parison of the diagram, the diagram has been divided
into Local Pollen Assemblage Zones (LPAZ), based
upon the fossil pollen and spore content. These are
given an abbreviation of three letters in the site name,
Krosshélsmyri — KHM —, followed by an Arabic
numeral, numbered from the oldest to the youngest.

KHM 1 (547,5-560 cm). Pollen samples number
1-4. This zone is characterized by high values of Salix
pollen, attaining 47 % in sample 1. The Cruciferae and
Ranunculus pollen are high too, reaching 20 % and
14 % respectively at their maxima within the zone.
Empetrum cf. E. nigrum pollen reach their highest
values in this zone, as do the Ericaceae undiff. pollen.
Cyperaceae pollen values rise throughout the zone to
about 24 %. The spores of Lycopodium annotinum, L.
alpinum and L. selago are all fairly well represented in
the zone. Betula pollen values are low, just reaching
4 %.

The aquatic vegetation is sparsely represented by
pollen of Myriophyllum alterniflorum, Hippuris vul-
garis and the group Eu-Potamogeton type. A single
spore of Isoetes echinospora appeared in only one
sample.

The zone is named the Salix - Ericales - Cruciferae
- Ranunculus - Lycopodium Local Pollen Assemblage
Zone.

KHM 2 (469,5-547,5 cm). Pollen samples number
5-20. This zone is characterized by an continuous
Juniperus curve (6,6-26,4 %), showing two maxima
in the subzones KHM 2a and KHM 2c. Betula pollen
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values (7-36 %) are steadily increasing within the first
two subzones, decreasing to a distinct minimum in
subzone KHM 2c. Both Gramineae and Cyperaceae
pollen are well represented throughout the zone. Three
subzones are recognized, KHM 2a, KHM 2b and KHM
2c.

KHM 2a (513,5-547,5 cm). Pollen samples num-
ber 5-11. The subzone is characterized by steadily
increasing Juniperus pollen values from 7 to 26 %.
Betula pollen values act in the same way. Salix and
Cyperaceae pollen values are decreasing. Gramineae
pollen are well represented attaining values of 28 %.
The herb pollen of Potentilla, Galium and Cruciferae
have a sparse but continuous representation. Other
herb pollen have both sparse and discontinuous repre-
sentation. Lycopodium annotinum spore frequencies
vary between 4 and 11 %.

In this subzone Eu-Potamogeton pollen type has
a maximum attaining values of 40 %. Otherwise the
aquatics have the same composition as in KHM-1.

The subzone is named the Juniperus - Betula -
Salix - Cyperaceae Local Pollen Assemblage Subzone.

KHM 2b (489,5-513,5 cm). Pollen samples num-
ber 12—16. This subzone is characterized by the first
Betula maximum of 36 %. The pollen values of Ju-
niperus are between 4 and 9 %, which is a minimum
for the zone. The pollen frequency of Thalictrum
- alpinum rises at the beginning of the subzone to 4 %
and is rather constant between 2 and 4 % within the
subzone. Both Polypodiaceae undiff. and Dryopteris
linneana (Gymnocarpium dryopteris) have a constant
representation of 2—5 % throughout the subzone.

In the zone spores of Isoetes echinospara appear
again, but are very sparse like all the other aquatic
pollen types.

The subzone is named the Betula - Gramineae -
Thalictrum alpinum - Polypodiaceae undiff. Local
Pollen Assemblage Subzone.

KHM 2c (469,5-489,5 cm). Pollen samples num-
ber 17-20. This subzone is characterized by the
second Juniperus maximum at the beginning of the
subzone, but Juniperus pollen values are decreasing
throughout the zone. Salix pollen values are still de-
creasing from about 6 % to below 1 %. Betula has a
minimum value of 10 % in the middle of the subzone.
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Cyperaceae gain a maximum value of 47 %. Galium,
Thalictrum alpinum, Rumex type and Potentilla are
the herb pollen showing sparse but a continuous rep-
resentation. The same is the case for Polypodiaceae
undiff. spore frequencies, while Dryopteris linneana
has somewhat greater values of about 4 %.

Isoetes echinospora shows a distinct maximum
within the zone as does Eu-Potamogeton type.

The subzone is named the Juniperus - Cyperaceae
- Rumex type Local Pollen Assemblage Subzone.

KHM 3 (457—469,5 cm). Pollen samples number
21-23. This zone is characterized by increasing Be-
tula pollen values, exceeding 50 % at the upper limit
of the zone. Juniperus pollen values are decreasing,
as are Cyperaceae. Among the herbs Cyperaceae and
Gramineae are most abundant but Rumex type, Po-
tentilla, Ranunculus, Thalictrum alpinum and Com-
positae Liguliflorae are constantly but sparsely rep-
resented. All the Pteridiophytes except Lycopodium
selago are represented as in the preceding zones.

Of the aquatics Myriophyllum alterniflorum, Eu-
Potamogetontype, Hippuris vulgaris and Isoetes echi-
nospora are all represented.

The zone is named the Betula Local Pollen As-
semblage Zone.

SIZE MEASUREMENTS OF SUBFOSSIL
BETULA POLLEN

According to Stefdnsson’s Flora (1948) Betula is
represented in Iceland by three indigenous species
and one hybrid: Betula pubescens Ehrh., B. coriacea
Gunnarss., B. nana L. and the hybrid B. nana L. X
pubescens Ehrh. Love (1945) mentions B. callosa
Not6 too, but assumes that B. tortuosa Led. (syn.
B. pubescens) is the most abundant tree or shrub.
Bjarnason (1945) suggested some of the Berula in
Northwest Iceland to be of the western type B. glan-
dulosa, having immigrated from Greenland. A recon-
naissance on the Icelandic birch woodland led to some
finds of species having the character of B. verrucosa.
This is assumed to be a later immigrant to the Icelandic
flora (Sigurdsson, 1977).

The problem of separating pollen of tree birch
(B. pubescens type) from the ecologically different
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Figure 4. Pollen percentage diagram for Krosshélsmyri, Flateyjardalur, North Iceland.
Mynd 4. Frjolinurit Krosshdlsmyrarsnidsins d Flateyjardal.
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(dwarf-)shrub B. nana has been met in two ways.
Firstly by measuring the largest diameter of all unbro-
ken Betula pollen grains (¢f. Usinger, 1978) and sec-
ondly by taking into account the morphological char-
acteristics of the Betula pollen grains (¢f. Berglund,
1966). The latter method was applied to samples 11,
12, 14, 16-18, 20 and 21. Pollen of Betula nana type
do not exceed 2,3 % of the terrestrial pollen sum in
these samples. In sample 6 the first pollen grain ap-
peared which without doubt can be referred to as of a
tree birch type.

The results of the size measurements are given in
absolute number of pollen per score (size class) in a
size frequency diagram in Fig. 5. The scores range
from 8 to 17 ocular lines corresponding to 16,8 pm—
35,7 pm. Size frequency curves were drawn for each
of the uppermost three samples separately, but below
sample 21 they were grouped in accordance with the
Local Pollen Assemblage Zones and Subzones.

Investigations on size distribution of recent Be-
tula pollen grains from Iceland have so far not been
carried out. Such reference material is needed for a
more comprehensive statistical analysis, ¢f. Prentice
(1981). Therefore the curves presented from Flat-
eyjardalur tell us little more than that there has been a
succession, from a vegetation assemblage producing
small and few pollen grains, probably B. nana, to an
assemblage producing both larger and more numer-
ous pollen grains, most likely an assemblage with B.
pubescens. Investigations outside Iceland have shown
that pollen of tree birch is larger than that of B. nana
(¢f. Berglund and Digerfeldt 1970). For British Betula
species Birks (1968) gives the size range 14,3-23,4
pm for B. nana and 18,2-28,6 um for B. pubescens.

Itis obvious that in the first group in Flateyjardalur
there is not the same population as in the uppermost
three samples. The distribution pattern of this group
is rather weak, probably due to the few grains present
in the lowest LPAZ. None of the following six curves
are showing any tendency of bimodal distribution, as
would be the case if both B. nana and B. tortuosa
were represented (Birks 1968). On the other hand
the size distribution of the next subzone, KHM-2a
(Fig. 5), shows a positively skewed distribution, in-
dicating an assemblage where B. nana is the most
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Figure 5. Size frequency plots for Betula pollen
grains in the Krosshélsmyri sediment sequence. —
Steerdardreifing Betula frjdkorna (birkilfjalldrapi) i
Krosshélsmyrarsnidinu.
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prominent species of the two in the vegetation, con-
trary to the three uppermost samples showing a neg-
atively skewed distribution, indicating an assemblage
of both B. nana and the tree birch type B. pubescens
with the latter type more prominent.
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INTERPRETATION OF THE POLLEN
DIAGRAM

Before any attempt is made to interpret the pollen
analytical data, one aspect of the question about the
origin of the Icelandic flora shall be briefly mentioned.
At the time of retreat of the glacier from the Kross-
hélsmyri site, Flateyjardalur was already ice-free since
several millennia. Thus the conditions for an estab-
lishment of a vegetation cover in the former bed of
Brettingstadadalir- glacier were not the same as for
the pioneer vegetation proper, recovering several mil-
lennia earlier, i.e. after the long duration of the Weich-
selian glaciation. Because of this difference, the very
first signs of a pioneer vegetation, probably some kind
of herb communities (cf. Fredskild 1973), is not to
be expected in the deepest part of the Krosshélsmyri
sediment core. In Flateyjardalur the floral elements
already had got several millennia to immigrate and
establish themselves, perhaps from a nearby refugium
(Steinddrsson, 1962 ¢f. Norddahl 1991), perhaps from
some distant regions in Iceland, or even from remote
continents. A difference of this kind in origin and
or immigration routes is impossible to distinguish or
infer about from the Krosshélsmyri core alone. There-
fore this investigation can not answer questions about
the origin of the Icelandic flora, which might seem
controversial, as this is the oldest organic sediment of
Holocene age in Iceland hitherto radiocarbon dated, as
well as containing evidence about a local vegetational
succession.

KHM 1, Salix-Ericales-Cruciferae-Ranunculus-
Lycopodium Local Pollen Assemblage Zone. Esti-
mated age ca 9700-9400 B.P. Salix is alredy flourish-
ing and so is Empetrum nigrum and Ericaceae undiff.
too. The high Salix percentages may be attributed to
scrub, snowbed communities, or both (Faegri 1953).
This zone is showing the most diversity in pollen taxa,
probably indicating little competition and thus a vari-
ety of plant species, which later on were not able to
share place and live together as the vegetation cover
became more dense. Tofieldia and Chenopodiaceae
appear in this zone only, Plantago maritima, Erigeron,
and Saxifraga type are all represented here, but have
a sparse occurrence later on. Otherwise Ranunculus
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and Cruciferae are the best represented herb group. A
very local origin of those groups is not to be precluded,
as both do include the limnic species, i.e. Ranunculus
reptans, R. hyperboreus, R. confervoides and Subu-
laria aquatica.

The few Betula pollen grains in this zone are all
rather small (Fig. 5), thus most probably derived from
B. nana. As the (dwarf-) shrub type of Betula is known
for dispersing its pollen badly and a percentage of 2—6
may indicate local stands (¢f. Andrews et al., 1980) it
might have been locally present.

In the lake Myriophyllum alterniflorum, Hippuris
vulgaris and some species of Eu-Potamogeton were
flowering and Isoetes echinospora may have been
present. However as only one spore was found in
sample 3 and Isoetes does not reappear until in sample
12 a contamination can not be precluded. The green
algae Pediastrum boryanum flourish, most certainly
there are several varieties, also P. duplex has arrived
to the lake.

A radiocarbon date at the beginning of the se-
quence (Lu-1433), and an interpolation of the two
dates from the sediment core, place this first Local
Pollen Assemblage Zone at the end of the Early Pre-
boreal and the beginning of the Late Preboreal Chrono-
zones (sensu Mangerud et al., 1974).

KHM 2a, Juniperus-Betula-Salix-Cyperaceae Lo-
cal Pollen Assemblage Subzone. Estimated age ca
9400-8400 B.P. Juniperus and Betula are both ex-
panding. The size frequency diagram (Fig. 5) shows
a positively skewed distribution, suggesting that tree
birch arrived in this subzone, maybe not until the latter
half of the subzone. Towards the end of the subzone
a Betula pollen percentage of 25 indicates that some
birch copses have developed, although the dwarf birch
B. nana is locally present too. As mentioned before
the first pollen of Betula pubescens type was found in
sample 6. However until more work is done, espe-
cially on macrofossils so as to preclude effects of long
distance transport of pollen (c¢f. Fredskild 1973), the
precise age of tree birch in the flora of Flateyjardalur
is not known. Lycopodium annotinum is still the best
represented of the Lycopodiaceae and of the pteridio-
phytes as a whole, suggesting widespread heaths. As
yet the vegetation has the character of a dwarf shrub



tundra, as indicated by the mean pollen influx ranging
between 74 and 106 pollen per cm? and 4C-year (cf.
Birks and Birks, 1980).

At the beginning of this zone Eu-Potamogeton has
a breakthrough, flourishing intensively. Pediastrum
kawraiskyi is new amon gst the green algae. Otherwise
the lake vegetation is unchanged.

By means of interpolation and extrapolation of the
sedimentation rate, based on the two radiocarbon dates
available, the duration of this subzone is estimated to
be about one millennium, spanning the main part of
the Late Preboreal and the Early Boreal Chronozones.

KHM 2b, Betula-Gramineae-Thalictrum alpinum-
Polypodiaceae undiff. Local Pollen Assemblage Sub-
Zone. Estimated age ca 8400-7850 B.P. In this sub-
Zone both the shrubs of Salix and Juniperus seem to
Tecede for a while to the spreading birch copses, which
Now form a shelter for Dryopteris linneana (Gymno-
carpium dryopteris) and other Polypodiaceae species.
Herbs and Graminids are still frequent, indicating an
Open and mosaic character of the vegetation with peat-
lands, grass heaths and birch copses.

The lake vegetation seems to be suffering, as the
Pollen and spore production is minimal, but the green
algae show small changes. Isoetes echinospora reap-
pears.

. The sedimentation rate places this subzone roughly
In the Late Boreal Chronozone.

KHM 2c, Juniperus-Cyperaceae-Rumex type Lo-
cal Pollen Assemblage Subzone. Estimated age ca
7850~7250 B.P. The shrub vegetation, particularly Ju-
f"iperus, recovers some of its former place. Juniperus
1S generally assumed to be a poor ecological indica-
tor, having a wide ecological amplitude. However the
be}t climatic conditions for juniper are offered by hu-
Mid, maritime climate (c¢f. discussion in Vasari and
Vasari, 1968). According to the increasing values of
Cyperaceae the peatland seems to expand somewhat,
Which suggests more oceanic climate, wetter and or
C_001¢r with less evaporation. Maybe the relatively
Tich soils of the eutrophic stage of the peat formation
favoured this vigorous growth of Juniperus. Later
On as the peatland became more acid and reached the
Mmesotrophic stage, Betula was able to displace Junipe-
"'us, at least on the more drier parts.

In the lake Isoetes echinospora flourishes and both
Myriophyllum alterniflorum and Eu-Potamogeton are
gaining. As Isoetes echinospora prefers a sandy bot-
tom, this might indicate some submergence of the for-
mer littoral zone of the lake. In the sediment core there
is no evidence of increased input of minerogenic ma-
terial at this level and therefore soil erosion can hardly
be the reason for this Isoetes expansion (cf. Vuorela,
1980), yet further analyses on the sediment are needed
to preclude this.

The sedimentation rate (Fig. 3) places this subzone
within the Early Atlantic Chronozone.

KHM 3, Betula undiff. Local Pollen Assemblage
Zone. Estimated age ca 7250-6900 B.P. In this zone
birch scrubs/trees seem to become the dominant com-
ponent of the tall and wooded elements of the vege-
tation, at least Betula pubescens type pollen has re-
placed both the shrub and the dwarf shrub pollen at
Krosshélsmyri. The AP/NAP ratio exceeds 1 for the
first time, which according to investigations on recent
material in Scotland (Birks, 1973) may indicate birch
woodland. By contradiction the pollen influx values
of ca 400 pollen grains per cm? and '“C-year in this
zone indicate that tundra existed in Flateyjardalur at
this time (¢f. table I in Hicks, 1986). At this point
it may be useful to stress that the pollen influx val-
ues for Krosshélsmyri are based on extrapolations of
the sedimentation rate, which may be unreliable. Sec-
ondly the pollen influx values used for comparison are
derived from continental sites, i.e. from Canada and
northern Scandinavia (Birks and Birks, 1980; Hicks,
1986), with widespread backland of boreal forests.
Therefore these values might not be suitable for an
ocean island far from any great pollen producers, as
the conifer forests. Also evidence from Greenland
(Fredskild, 1973; 1983) shows a marked difference
between the coast and inland regarding pollen influx.
At this time, i.e. about 7000 B.P., the seashore was
near Krosshdlsmyri, as it still is today (Fig. 2). Coastal
influence could explain the low pollen influx values
for a birch woodland, suggested by the percentage
values of Betula pollen grains. Widespread bryophyte
and or lichen communities, prominent in the Icelandic
landscape today, would also lead to low pollen influx
values.
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Herbs and Graminids have frequencies about 40
%, suggesting an open character of the woodland, or
some mosaic of woodland, heath and most probably a
widespread peatland. The peatland seems to be reced-
ing, as may be inferred from the declining Cyperaceae
values. This suggests a drier and maybe a warmer
climate.

In the lake the three taxa, Myriophyllum alterniflo-
rum, Eu-Potamogeton and Isoetes echinospora, seem
to become stabilized. The green algae production is
at the level of about 1500 coenobia per cm? per '“C-
year, which judging from Greenland data means that
the lake has become poor (Fredskild, 1983).

The sedimentation rate places this subzone at the
shift of the Early and the Middle Atlantic Chronozone.

COMPARISON WITH OTHER SITES IN
NORTH ICELAND

The present knowledge of the pollen stratigraphy
and vegetation history of North Iceland (e.g. Einars-
son 1985) is largely based on the pioneer work by
Einarsson (1961), where six pollen diagrams from peat
sections (at Torfaleekur, Varmahlid, S6lheimagerdi and
Moldhaugar) were published. This was supported by
one radiocarbon date and tephrochronology, the lat-
ter making all stratigraphical correlation in Iceland
fairly easy. Two of these sections (S6lheimagerdi and
Moldhaugar, Fig. 6) go farther back in time than the
tephra layer Hs dated at ca 6100 B.P. (Vilmundardottir
and Kaldal, 1982). Of special interest for this study
are the three pollen diagrams from Moldhaugar show-
ing the first Betula maximum in Einarsson’s pollen
zone A, comparable with a part of the Local Pollen
Assemblage Zone KHM-2. Pollen zone A at Mold-
haugar predates the radiocarbon age of 7920+170*
B.P. (Heidelberg) (Einarsson, 1961). The age of the
upper zone boundary of KHM-2b, where the first Be-
tula maximum was reached in Krosshélsmyri, is esti-
mated 7850 B.P. Thus the general chronological trend
is in a fairly good agreement.

In Pérarinsson’s pollen diagram from Naustamyri,
farther south in Eyjafjordur (Fig. 6), one Betula max-
imum is seen below Hs, this is assumed to represent
dwarf-birch heath (Pérarinsson, 1955).
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Figure 6. Sites in North Iceland investigated by means
of pollen analysis. Torfalekur (peat, Einarsson, 1961);
Hafratjorn (gyttja, Vasari 1972; 1973, Vasari and
Vasari, 1990); Varmahlid (peat, Einarsson, 1961);
Vatnskotsvatn (gyttja, Hallsdéttir, 1979); S6lheima-
gerdi (peat, Einarsson, 1961); Ytri-Baegisd (peat,
Bartley, 1973); Moldhaugar (peat, Einarsson 1961);
Naustamyri (peat, Pdrarinsson, 1955); Nykurtjorn
(gyttja, unpubl.); Krosshdélsmyri; Hédinsvik (peat,
Straka, 1956). — Stadir d Nordurlandi, par sem
fridgreind hafa verid lifreen jardlog (ymist mér eda
vatnaset).

From Ytri-Begisa Bartley (1973) published a
pollen diagram from a peat section spanning the last
8850 4 120* (NPL-160) B.P. Chronologically the
deepest part of the peat section at Ytri-Begisa cor-
responds to the upper part of the Krosshélsmyri sedi-
ment core dealt with here. Biostratigraphically these
two sections are fairly easy to compare, assuming YB-
1 with high values of Juniperus pollen to be equivalent
to KHM-2 and YB-2a corresponding to KHM-3. The
upper zone boundary of YB-2a is dated to 6840 + 95*
B.P. (Bartley, 1973).

Still farther west Vasari (1972; 1973) and Vasari
and Vasari, (1990) have published pollen and macro-
fossil diagrams from Hafratjorn (Fig. 6). Besides both



Pollen and macrofossil analysis the investigation is
Supported by six radiocarbon dates (Hel-558 — Hel-
563, Vasari and Vasari 1990). Biostratigraphically
Pollen zone ¢ at Hafratjorn resembles that of KHM-
2 and KHM-3 at Krossh6lsmyri. Pollen zone b at
Hafratjsrm with very high frequencies of Juniperus
and Salix does not have a counterpart at the Kross-
hélsmyri sequence, and vice versa concerning the first
Pollen zone at Krosshélsmyri, i.e. KHM-1. In accor-
dance with radiocarbon dates Vasari and Vasari (1990)
Place zone ¢ in the Chronozones Late Boreal, Early
Atlantic and Middle Atlantic. At the same time the
Comparable biozones at Krosshélsmyri, i.e. KHM-2
and KHM-3, have a somewhat longer duration back-
Wwards in time, spanning a part of the Late Preboreal,
Boreal, Early Atlantic and the beginning of the Middle
Atlantic Chronozone.

At Hafratjomn the first Betula maximum is dated
to 8040 + 150 B.P,, which is consistent with KHM-
2b at Krosshélsmyri. Betula alba fruits appear in the
_Sediment for the first time somewhat later, yet still
In the Early Atlantic Chronozone (Vasari and Vasari,
1990). Thus the very first Betula appearance at Hafra-
j0rn may be due to Betula nana, as evidenced by the
macrofossils (Vasari and Vasari 1990). Yet a long
distance transport can not be excluded, as at the time
of the first Betula maximum at Hafratjorn the Betula
pollen frequencies are already passing 50 % in Skaga-
fjérdur (the author’s unpublished pollen diagram from
the lake Vatnskotsvatn, Hallsdéttir, 1979).

INFERRED CLIMATIC CHANGE IN THE
EARLY ATLANTIC CHRONOZONE

Probably due to delayed immigration of Betula
Pubescens in western North Iceland, the vegetational
Succession of the westernmost locality Hafratjorn is
Standing somewhat by itself, with Salix and Juniperus
being the main pollen producers at the beginning of the
Late Boreal Chronozone. At the other localities Ju-
niperys increases together with Betula, but often more
rapidly (Vatnskotsvatn and Ytri-Begisd). Juniperus
Pollen were not yet identified at the time of analysis
of the sequence at Moldhaugar, i.e. in the fifties (pers.
comm. Porleifur Einarsson; ¢f. Einarsson, 1961 and

Pérarinsson 1955).

A successional pattern like this is well known from
outside Iceland, e.g. in the British Isles (Pennington,
1974; Bennett, et al., 1990), where it characterizes the
change from tundra to forested landscape. As the pi-
oneer tree, the birch, immigrates, it soon shades out
the light demanding juniper. This has been shown in
Southwest Iceland (Vasari, 1972; 1973, Hallsdottir,
1987) as well as in North Iceland. The latter re-
gion shows some peculiarity, as just before the disap-
pearance of juniper something happens, which makes
juniper recover its former place as the formerly ex-
panding birch woodland contracts (LPAZ KHM-2c).
As far as can be inferred from the present material,
the unpublished pollen diagram from Vatnskotsvatn
(Hallsdéttir, 1979) supported by six radiocarbon dat-
ings (Hakansson, 1980), and the already published
data (i.e. Moldhaugar: Einarsson, 1961; Ytri-Bagisa:
Bartley, 1973; Hafratjorn: Vasari and Vasari, 1990),
these changes seem to be synchronous at all the sites
concerned, falling within the Early Atlantic Chrono-
zone.

The reason for this must be looked for amongst
the climatic parameters affecting the water regime of
the soils occupied by birch trees and maybe the pro-
tecting snow cover in winter time. Badly drained and
water soaked soils are as a habitat not suitable for
birch woodland formation, but favourable for Salix
and in certain cases for juniper too. An increase in
humidity, increased precipitationand or lower temper-
atures, resulting in more wetness in the environment,
are well known factors contributing to expansion of
mires, which is consistent with the rising Cyperaceae
curve at Krosshdlsmyri. Also evidence for a rising
water level in the former lake Krossh6lsmyri can be
inferred from the sudden expansion of Isoetes echi-
nospora on the lake bottom of that time. The climatic
change responsible for these changes in environmental
factors may possibly be ascribed to changes in ocean
currents at the north coast. Perhaps LPAZ KHM-2c
denotes a period, where a branch of the Gulf Stream
became stronger and reached further east along the
north coast. This would result in more precipitation
at the north coast, as well as higher temperatures and
less snow during the winter. Wet and unstable winters

JOKULL, No. 40,1990 77



with varying snow cover are inhospitable for any tree
vegetation.

CONCLUDING REMARKS

A pollen diagram for the period 9650 B.P. to 6900
B.P. at Krosshélsmyri, Flateyjardalur in central North
Iceland, is presented. Three Local Pollen Assemblage
Zones are described. The first one, a Salix-Ericales-
herb assemblage, is so far unique for North Iceland.
Following that there is a Betula-Juniperus-herb assem-
blage, and lastly a tree birch assemblage indicating a
woodland vegetation about 7000 B.P. Size measure-
ments on all Betula pollen grains are given in size fre-
quency diagrams, thus giving some idea about Betula
nana and B. pubescens proportions in the landscape
of the early Holocene. All age estimates are based
on the two radiocarbon dates available and are shown
graphically by means of a time/depth curve.

Fluctuations in the Juniperus pollen curve are as-
sumed to derive from climatic changes resulting in
paludification and expanding mires. As a reason for
this, changes in the ocean current pattern north of Ice-
land are suggested.

The pollen diagram from Krosshélsmyri-has the
best time resolution of all the pollen localities pub-
lished up to now, with about one sample per century.
Therefore we may expect to see some fluctuations
there in more detail than elsewhere. Such fluctuations
can be masked out at the other sites, because of larger
time spans between samples due to slower sedimenta-
tion rate or fewer samples per equivalent time spans
as the sampling interval is too great. Consequently a
more comprehensive vegetational history is obtained,
which gives a basis for more decisive interpretations
than elsewhere in Iceland, although the general picture
seems to be similar. Last but not least Krossh6lsmyri
predates the previously investigated localities and adds
about 800 !C years to the Holocene vegetational his-
tory of Iceland.

ACKNOWLEDGEMENTS

This work was supported by grants from the Ice-
landic Science Fund and the Science Fund of the Uni-
versity of Iceland. The Science Institute, University

78 JOKULL, No. 40, 1990

of Iceland, contributed work facilities. I am indebted
to my colleague Dr. Hreggvidur Norddahl for mak-
ing the Krossholsmyri sediment core available to me
and allowing me to use his '“C-dates, to Dr. Bent
Fredskild, docent Leifur A. Simonarson and Professor
Porleifur Einarsson who all made helpful comments
on an earlier draft of the manuscript, to Dr. J6n Eiriks-
son for help with the drawings and Kristinn Einarsson
for correcting my English.

REFERENCES

Andrews, J. T., W. N. Mode, P. J. Webber,
G. H.Miller and J. D. Jacobs. 1980. Report on the
distribution of dwarf birches and present pollen
rain, Baffin Island, N. W. T., Canada. Arctic 33:1,
50-58.

Bartley, D. 1973. The stratigraphy and pollen analy-
sis of peat deposits at Ytri Begisd near Akureyri,
Iceland. Geologiska Foreningens Forhandlingar
95:4,410-414.

Bennett, K. D., J. A. Fossitt, M. J. Sharp and
V. R. Switsur. 1990. Holocene vegetational and
environmental history at Loch Lang, South Uist,
Western Isles, Scotland. New Phytologist 114,
281-298.

Berglund, B. E. 1966. Late-Quaternary vegetation in
eastern Blekinge, southeastern Sweden I. Late-
Glacial time. Opera Botanica 12, 180 pp.

Berglund, B. E. and G. Digerfeldt. 1970. A palaeoe-
cological study of the Late-Glacial lake at Torre-
berga, Scania, South Sweden. Oikos 21, 98—128.

Berglund, B. E. and M. Ralska-Jasiewiczowa.
1986. Pollen analysis and pollen diagrams. In:
Berglund B. E. (ed.) Handbook of Holocene
Palaeoecology and Palaeohydrology. Chich-
ester, Wiley, 455-484.

Birks, H. J. B. 1968. The identification of Betula
nana pollen. New Phytologist 67, 309-314.

Birks, H. J. B. 1973. Past and Present Vegetation
of the Isle of Skye: a Palaeoecological Study.
London, Cambridge University Press, 415 pp.

Birks, H. J. B. 1989. Program POLLDATA
(POLLDATA.MK 6 PC version). Bergen,
Mimeographed paper, 26 pp.



Birks, H. J. B. and H. H. Birks. 1980. Quaternary
Palaeoecology. London, Edward Arnold Ltd.,
289 pp.

Bjarnason, H. 1945. Ymislegt. Arsrit Skégraekt-
arfélags Islands. p. 62—67.

Einarsson, M. A. 1976. Vedurfar d Islandi. Reykja-
vik, Idunn, 150 pp.

Einarsson, T. 1959. Studies of the Pleistocene in
Eyjafjordur, Middle northern Iceland. Societas
Scientiarum Islandica. Rit XXXIIL, 66 pp.

Einarsson, Th. 1961. Pollenanalytische Unter-
suchungen zur spat- und postglazialen Klimage-
schichte Islands. Sonderverdffentlichungen des
Geologischen Institutes der Universitat Koln 6,
52 pp.

Einarsson, Th. 1963. Pollen-analytical studies on the
vegetation and climate history of Iceland in Late
and Post-glacial times. In: Love, A. and D. Léve
(ed.) North Atlantic Biota and their History. Ox-
ford, Pergamon Press, 355-365.

Einarsson, P. 1985. Jardfreedi. (5th ed.). Reykjavik,
Mail og menning, 233 pp.

Einarsson, Th. 1986. Tephrochronology. In:
Berglund B.E. (ed.) Handbook of Holocene
Palaeoecology and Palaeohydrology. Chich-
ester, Wiley, 329-342.

Faegri, K. 1953. On the periglacial flora of Jeren.
Norsk geografisk tidskrift 14, 61-76.

Fredskild, B. 1973. Studies in the vegetational history
of Greenland. Meddelelser om Grénland 198, 4,
245 pp.

Fredskild, B. 1983. The Holocene vegetational devel-
opment of the Godthabsfjord area, West Green-
land. Meddelelser om Gronland - Geoscience 10,
28 pp.

Hallgrimsson, H. 1976. Fléra Flateyjarskaga. Ndit-
urugripasafnio d Akureyri, fjolrit nr 6, 44 pp.
Hallsdéttir, M. 1979. Grédurfar i Skagafirdi { 1jdsi
frjogreiningar 4 setkjarna dr botni Vatnskotsvatns
-1 Hegranesi. In: Liffredistofnun Haskélans (ed.)
Dagskrd og dgrip (abstract from a conference

talk held in Reykjavik in December 1979).

Hallsdéttir, M. 1987. Pollen analytical studies of hu-

man influence on vegetation in relation to the

Landndm Tephra layer in Southwest Iceland.
Lundqua thesis 18, 45 pp.

Hicks, S. 1986. Modern pollen deposition records
from Kuusamo, Finland. II. The establishment of
pollen:vegetation analogues. Grana 25, 183-204.

Hékansson, S. 1979. University of Lund Radiocarbon
dates XII. Radiocarbon 21, 395.

Hékansson, S. 1980. University of Lund Radiocarbon
dates XIII. Radiocarbon 22, 1045-1063.

Hékansson, S. 1983. University of Lund Radiocarbon
dates XVI. Radiocarbon 25, 880.

Jowsey, P. C. 1966. An improved peat sampler. New
Phytologist 65, 245-248.

Love, A. 1945, Islenzkar jurtir. Kaupmannahofn, Ej-
nar Munksgaard, 291 pp.

Mangerud, J., S. T. Andersen, B. E. Berglund and
J. Donner. 1974. Quaternary stratigraphy of Nor-
den, a proposal for terminology and classifica-
tion. Boreas 3:3, 109-126.

Norddahl, H. 1979. The last glaciation in Flateyjar-
dalur central North Iceland, a preliminary report.
University of Lund Department of Quaternary
Geology, Report 18. 24 pp.

Norddahl, H. 1983. Late Quaternary stratigraphy of
Fnjéskadalur Central North Iceland, a study of
sediments, ice-lake strandlines, glacial isostasy
and icefree areas. Lundqua thesis 12,78 pp. Lund
University, Department of Quaternary Geology.

Norddahl, H. 1990. Tidni loftslagsbreytinga 4
Nordurlandi { 1jési nyrra aldursdkvardana. In:
Jardfredafélag [slands (ed.), Vitnisburour um
loftslagsbreytingar { islenskum jardologum, 15.

Norddahl, H. 1991. A review of the glaciation maxi-
mum concept and the deglaciation of Eyjafjordur,
North Iceland. In: J. K. Maizels and C. Caseldine
(eds.) Environmental Change in Iceland: Past
and Present. Kluwer Academic Publishers, Dor-
drecht, 31-47.

Olsson, I. U. 1986. Radiometric dating. In: Berglund
B.E. (ed.) Handbook of Holocene Palaeoecology
and Palaeohydrology. Chichester, Wiley, 273—
312.

Pennington, W. 1974. The History of British Vegeta-
tion. London, The English University Press Ltd,
152 pp.

JOKULL, No. 40, 1990 79



Prentice, I. C. 1981. Quantitative birch(Betula L.)
pollen separation by analysis of size frequency
data. New Phytologist 89, 145-157.

Ragnarsson, H. 1977. Um skégraktarskilyrdi 4 Is-

landi. In: Hikon Gudmundsson and others (ed.) °

Skogarmal. Reykjavik, 224-247.

Sigurdsson, J. 1954. Sudur-Pingeyjarsysla. Ritsafn
Pingeyinga 11, Reykjavik, Helgafell, 383 pp.
Sigurdsson, S. 1977. Birki 4 Islandi (dtbreidsla og
astand). In: Hakon Gudmundsson and others

(ed.) Skogarmal. Reykjavik, 146-172.

Stefansson, S. 1948. Fléra Islands. (3. ed., revised).
Akureyri, Hid {slenzka nattirufraedifélag, 407 pp.

Steindérsson, S. 1937. Jurtagrédurinn og jokultim-
inn. Nattirufredingurinn 7, 93—100.

Steindérsson, S. 1962. On the age and immigration
of the Icelandic flora. Societas Scientiarum Is-
landica. Rit XXXV, 157 pp.

Steindérsson, S. 1964. Grédur d Islandi. Reykjavik,
Almenna békafélagid, 186 pp.

Stockmarr, J. 1971. Tablets with spores used in ab-
solute pollen analysis. Pollen et Spores 13, 615—
621.

Straka, H. 1956. Pollenanalytische Untersuchungen
eines Moorprofiles aus Nord- Island. - Neues
Jahrbuch Geol. Palaontol. 6,262-272.

Thorarinsson, S. 1937. The main geological and to-
pographical features of Iceland. Geografiska An-
naler 19, 161-175.

Troels-Smith, J. 1955. Karakterisering af 16se jor-
darter. Danmarks Geologiske Undersogelse 1V,
3:10, 173 pp.

Usinger, H. 1978. Bolling-Interstadial und
Laacher Bimstuff in einem neuem Spatglazial-
Profil aus dem Vallensgard Mose Bornholm. Mit
Pollengrossenstatistischer Trennung der Birk-
en. Danmarks Geologiske Undersogelse, Arbog
1977,5-29.

Vasari, Y. 1972. The history of the vegetation of
Iceland during the Holocene. Acta Universitatis
Ouluensis, A. 3. Geologica 1, 239-252.

Vasari, Y. 1973. Post-glacial plant succession in
Iceland before the period of human interfer-
ence. In: Khotinsky N.A. (ed.) Palynology of

80 JOKULL, No. 40, 1990

Holocene, Proceedings of the III International
Palynological Conference. Moscow, Publishing
house "NAUKA*, 7-14.

Vasari, Y. and A. Vasari. 1968. Late- and Post-glacial
macrophytic vegetation in the lochs of Northern
Scotland. Acta Botanica Fennica 80, 1-120.

Vasari, Y. an A. Vasari. 1990. L’histoire Holocéne
des lacs Islandais. In: Devers, S. (ed.) Pour Jean
Malaurie. Paris, Editions Plon, 277-293.

Vilmundardéttir, E. G. and I. Kaldal. 1982. Holocene
sedimentary sequence at Trjavidarlekur basin,
Pjorsérdalur, southern Iceland. Jokull 32, 49-59.

Vuorela, I. 1980. Microspores of Isoetes as indicators
of human settlement in pollen analysis. Memo-
randa Soc. Fauna Flora Fennica 56, 13-19.

Pérarinsson, S. 1955. Nékudungslogin vid Hina-
fléa 1 1jési nyrra aldursidkvardana. Ndttiru-
[freedingurinn 25, 172-186.

Pérarinsson, S. 1964. Aldur oskulaga. Ndttiru-
freedingurinn 34, 113-126.

AGRIP

GROPURFARSSAGA NORDURLANDS
FRJOLINURIT FRA FLATEYJARDAL

Daljoklar horfudu dr pverdolum Flateyjardals snemma
4 nidtima. Kuldakastid, sem framrésinni olli, er kennt
vid Langh6l og Ljésavatn. I baeli joklanna, sem gengu
fram tr Brettingsstadadolum, vard til 1itid stoduvatn,
par sem ni heitir Krosshélsmyri (Mynd 2). Frjékorn,
sem vardveist hafa { setldgunum, sem sofnudust par
fyrir, skradu sogu grédursins. Setldgin hafa verid ald-
ursgreind med geislakolsadferdinni og gefur hdn 14g-
marksaldur 4 setmynduninni 96504120 4r. Nedstu
110 cm voru frjégreindir. Vid ttreikning 4 setpykkn-
un er studst vid tvar aldursgreiningar, sem gerdar voru
4 setinu. Hafi setbykknun verid jafnhrod allan timann,
p4 spanna pessir 110 cm um 2500 4ra timabil (Mynd
3). Fjogur eldgos settu spor sin { setlogin, prjd basisk
og eitt surt.

I byrjun skildu grédurlendi Flateyjardals eftir sig
frj6belti { setinu, sem einkennist af vidi, lyngi 0g
jurtafrjoi (Mynd 4). Adalfrjéframleidendur jurtakyns
voru af krossbléma- og séleyjaett. Nasta frjobelti er



briskjpt 0g rada par mestu sveiflur { Ifnuritum birkis
0g einis. Birkid virdist koma til sogunnar fyrir um
9000 drum, p6 gatir birkifrj6a nokkud i nedstu og
elsu} synunum en pau gatu verid af fjalldrapa (Mynd
S). I fyrstu prifust birki og einir hlid vid hlid, en svo
kom ap pvi ad einirinn vard ad 14ta { minni pokann {
samkeppninni um bdsveedi. Einirinn var 4 undanhaldi
bar til fyrir um 8000 4rum, ad hann nadi sér 4 strik 4
nyjan leik, Iiklega vegna pess ad vedratta breyttist um
tima (f u.p.b. 6 aldir), pannig ad birkid 4tti erfitt upp-
dréttar. Fyrir rimum 7000 drum var birkid 4 ny ordid
mesti frj6framleidandinn{ grédurlendum dalsins, enn-
bd vantadi samt nokkud upp 4, ad péttur birkiskégur
dafnadi, sem sést 4 pvi ad ymis jurtafrj6 og jafnagréd
skiludu sér davel frj6fallinu 4t { vatnid. Birkiskdg-
ur eda kjarr, myrlendi og mélendi settu svip 4 dalinn,
begar hér var komid sdgu.

[ vatninu prifust sikjamari, 16f6tur og nykruteg-
undir strax frd upphafi, en seinna kom alftalaukur til
sogunnar, e.t.v. { tengslum vid umhverfisbreyting-
ar, sem komu { kjolfar pess, ad birkikjarrinu hrakadi,
pegar vedratta vard drkomusamari og eda jardvegur
blotnadi af voldum legri arshita.

Frjégreining borkjarnans ur Krosshélsmyri hefur
batt nokkrum dldum framan vid grédurfarsségu Nord-
urlands, en segja m4 med vissu ad enn vanti p6 upphaf-
i0. Flateyjardalur haf6i verid jokulvana um hri® adur
en smdjoklar gengu par fram 4 nyjan leik og horfudu
sidan { upphafi nitima. Saga Krosshélsmyrarkjarnans
ner allt aftur til peirrar horfunar.

Kirkjubél 4 Langjokli, 9. juli 1986.
A myndinni eru, talid frd vinstri:
Elis Madsson, Eyjolfur Sigmars-
son, Valur Jéhannesson og Bjarni
Bjarnason. Ljosm. Pétur Porleifs-
son.

The Kirkjub6l hut, Langjokull.
Photo. Pétur Porleifsson.
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