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lee-marginal deposits on the islands of Langøya, Hadseløya and Hinnøya have been mapped and
correlated. It is suggested that the moraines were deposited during thrce distinct Late Weichselian glacial
events. During the oldest of these, the Langøy event, the continental ice-sheet reached Andøya and
Langøya. Based on radiocarbon dates of lacustrine sediments from the base of lake basins proximally to
the Langøy evcnt ice-margin, an age betwecn 13,000 and 14,000 years BP is suggested. The younger
glacial events are correlated with the Skarpnes and Tromsø-Lyngen events in Troms. These are approxi
mately 12,300 and 11,500--10,000 years old, respectively. During these events, numerous local glaciers
existed on the Vesterålen islands, while the margin of the continental ice-sheet lay further east.
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Introduction and previous work

the Weichselian ice-sheet on the Andøya island.

The Vesterålen islands include the mountainous

mapped by Møller & Sollid (1972) must be pre

islands of Andøya, Langøya, Hadseløya and

Weichselian (Fig. 1).

If this is true, then parts of the A l moraine

Hinnøya (Fig. 1). They consist of various meta

One problem associated with the dates from

morphic Precambrian rocks, but Mesozoic and

lake Endletvann is the presence of Jurassic coal

Cenozoic sedimentary rocks have been mapped

in an outcrop a few km to the south of the lake.

on the continental shelf outside the islands

However, after having measured the content of

(Ørvig 1960, Tveten 1978). The present climate

inactive carbon in the bottom sediments, Vorren

is humid, maritime with annua! mean tempera

(1978) concluded that the dated material may be

tures around 4-5°C at sea level (Bruun 1967).

considered only slightly younger than the datings

The Quaternary geology of the Vesterålen and

indicate. Another problem with the Endletvann

Lofoten islands has been studied by many scien

cores is the presence of minor fault structures

tists (Helland 1897, Reusch 1903, Vogt 1907,

and intraformational conglomerates in the bot

1913, Enquist 1918, Ahlmann 1919, Holmsen

tom sediments. Vorren (1978) suggested that

1924, Strøm 1938, Undås 1938, 1967, Grønlie
1940, Bergstrom 1959, 1973, Marthinussen 1962,

these disturbances were formed due to frost ac

Møller & Sollid 1972, 1973, Vorren 1978). It was

tion in periods with a very low water table in the
basin. An alternative explanation could be that

realized early that the grounded continental ice

the disturbances were formed during a glacial

sheet could not at any time have reached beyond

readvance across Endletvann. In that case it is

the continental margin. Due to the proximity of

likely that the Æråsen end moraine is younger

this margin to the Vesterålen and Lofoten is

than 18-- 19,000 years BP.

lands, the existence of non-glaciated areas ('refu

A regional mapping of moraines and shore

gia') is more likely in the mountains of these

lines in the district of Lofoten, Vesterålen and

islands than in most other areas in Scandinavia.

Ofoten was carried out by Møller & Sollid

The strongest indications in favour of refugia

(1972). The observed raised shorelines were used

in westernmost Vesterålen come from northern

to construct an equidistant shorezone diagram,

Andøya, where lacustrine sediments have been

and the moraines were correlated with the shore

radiocarbon dated to 18--19,000 years BP (Vor

zones (Fig. 2). The oldest moraines were called

ren 1978). These dates were obtained on the

the Andøya inoraines (Al-A3, Fig. 1). These

bottom sediments from the Endletvann lake situ

were correlated with shorezones 1-3, and an age

ated near the proximal slope of the Æråsen end

between 13,000 and 20,000 years BP was suggest

moraine. Vorren pointed out the possibility that

ed. The next-oldest moraines, the Hinnøya mor

this moraine may represent the western limit of

aines (HI, Fig. 1), were correlated with shore-
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4-6, and an age between 12,400

195

13,300

during the last ice-age. Moraines on the conti

years BP was assumed. The Astafjord moraines

nental shelf outside the Vesterålen islands have

(AS, Fig.

been mapped by several authors

zones

l)

and

were correlated with the Skarpnes

Rokoengen et al.

1975,

deposited around

age of these moraines is unknown.

Sollid

(1972)

l) in Troms, which were
12,300 years BP. Møller &

Lien

moraines (SK, Fig.

1976,

(Andersen

1977).

The

also mapped younger moraines of

presumed Younger Dryas and Preboreal ages in
the Ofotfjord area. These were later mapped in
more detail by Andersen

(1975). The Tromsø
l) of late Allerød

Lyngen moraines (T-L, Fig.

and Younger Dryas age were correlated with a

Methods
Mapping and field observations

very distinctive Main shoreline (P12 and shore
zone 9, Fig. 2). The isobases of this shoreline

Aerial photographs were used to map ice-mar

(Fig.

vations were checked in the field, except for

l)

(1960),
(1972).

were

constructed

Andersen

(1968)

by

Marthinussen

and Møller & Sollid

ginal deposits and raised shorelines. The obser
some of the highest-lying cirque-moraines. These
are, however, easy to identify on aerial photo

The moraine chronology in the Vesterålen is
lands was also studied by Bergstrom

(1973).

The

oldest moraines were found at Andøya, and they

graphs. The observed moraines and shorelines
are plotted on Plate

l together with

observations

reported in the literature.

were correlated with the S17 shoreline of Marth
inussen

(1960).

The next-oldest moraines were

found on Andøya and the Lofoten islands. These

The glaciation thresholds

were correlated with the Su_11 shorelines. The

The term

youngest continental ice-sheet moraines were

ance with Porter

found at south-eastern Andøya and at Hadseløy.

the

They were correlated with the S9-7 shorelines.

1916), 'glaciation limit' (Ahlmann 1948, Østrem
1964, 1966) and 'glaciation leve!' (Østrem 1972).

Bergstrom

(1973)

also distinguished

5

genera

tions of cirque-moraines which he correlated
with shorelines from p7 to sl3.
As part of the IGCP project 'Quaternary Gla

'glaciation threshold' is used in accord
(1977), and is synonymous with

terms

'Vergletcherungsgrenze'

(Enquist

Most of the moraines within the study area
were deposited by cirque-glaciers at times when
the regional glaciation threshold was lower than

ciations in the northern Hemisphere', field work

today. Andersen

was commenced on the islands of Langøya, Had

Dryas and Preboreal glaciation thresholds in

seløya and Hinnøya in

northern Norway. In general, the Younger Dryas

1980

by B. G. Andersen

(1975)

reviewed the Younger

and the author. The purpose of the work was to

glaciation thresholds were

map moraines and to collect samples for radio

at present, whereas the Preboreal glaciation

carbon dating. This area was chosen because on

thresholds were

these islands it was expected to find moraines

glaciation threshold within the study area de

that could be correlated with the already known

scends

Tromsø-Lyngen and Skarpnes events, as well as

1,300-1,400 m a.s.l. in the Narvik mountains, to
900-1,000 m a.s.l. at western Hinnøya (Østrem
1964, Andersen 1975).

with the older Andøya moraines. The age of the
last-mentioned moraines is of considerable inter

steeply

200-300
towards

400-500 m
m

lower than

lower. The present

the

northwest

from

est, since many authors have suggested that the

The altitude of the glaciation threshold further

westernmost parts of the islands were ice-free

to the west is unknown, but by extrapolating the
gradient westwards, it should be at about

800

m

a.s.l. at western Langøya. Assuming a similar

Fig. l. Map showing the 1ocation of the Vesterålen and Lofo
ten islands, North Norway.
Hatched line: Outer edge of the continental shelf (Egga).
Shaded area: Egga moraines according to Andersen (1968,
1975).
A 1-3, HI, AS: Andøya, Hinnøya and Astafjord moraines
according to Møller & Sollid (1972).
Sk, T-L: Skarpnes and Tromsø-Lyngen moraines according
to Andersen (1968, 1975).
Thin parallel lines: Main shoreline isobases according to
Andersen (1968) and Møller & Sollid (1972).

lowering of the Younger Dryas glaciation thresh
old as reported by Andersen

(1975),

the prob

able Younger Dryas glaciation threshold was

400-600 m a.s.J. at western Hinnøya,
400 m a.s.l. at western Langøya. Thus

and

300-

it may be

concluded that a large number of the cirque
moraines situated on mountains between 300 and

600 m altitude on western Hinnøya, Langøya and
Hadseløy are probably of Younger Dryas age.
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Raised shorelines
The raised shorelines of the Vesterålen islands
have been studied by many scientists (Undås

1938,
E

�
�

Grønlie

Bergstrom

Møller

1940,

1973,

Andersen

maps and diagrams showing the altitude of the

The term

"(/)
Zw

1972,

who presented

marine limit at various localities. Some of their
observations are shown on Plate

z
w

Sollid

&

1975)

'marine limit'

l.

is usually defined as

the altitude of the mean sea leve! corresponding

��
o <(

to the highest-lying shore feature at a locality.

\SIC!:
(1)0
::;::;
o
a:
1-

Therefore, a minimum value of

2

metres, which

is the approximate height difference between
mean sea leve! and storm high-tide
mean value at Bodø, Gjevik

1978},

(1954-1976

is subtracted

from the altitude of the highest-lying shore fea
tures. Studies of recent shore features have

g

shown that they may form many metres above
mean sea-leve! (Sollid et al.
lid

1972,

Carter

1983).

1973,

Møller & Sol

The exposure to wave

action (fetch and water-depth) was therefore
considered at each locality, and an additional
correction factor was subtracted (Table

l}.

Be

cause of the exposed position of most of the
localities, the corrections are in general larger
than reported from more protected areas (Rose

1978}.
When measuring on raised deltas, no correc
tion was used, since the nearly horizontal distal
part of the deltas usually corresponds with mean
sea leve! (Andersen

1968,

Sollid et al.

1973).

The marine limits observed by the present au
thor are plotted on an equidistant shoreline dia
gram,

and compared with the shorelines of

Marthinussen

(1960)

(Fig.

3).

The oldest marine

limits were found on western Langøya, and they
correspond with the S7_13 shorelines of Marthi
nussen

(1960}.

The youngest marine limits were

found at Hinnøya, and they are correlated with
the Main shoreline (P12).
o
lO

Radiocarbon dates
Radiocarbon dating of marine molluscs collected
from sediments associated with end moraines is
the most widely used method of dating former
ice-margins in Norway (Andersen
Andersen et al.

1981}.

1979, 1980,

However, despite a thor

ough search in all exposed sections associated to

Fig. 2. Composite diagram showing the shorelines of Marthin
ussen (1960) (lines) and shorezones of Møller & Sollid (1972)
(shaded).
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Tab/el. Marine limits
No. Locality

l Nykvåg, Langøya
2 Nyksund, Langøya

A

B

X

ML

s

15
6

18

8

7

6

5

l

Ss
Ss

3 Langenes, Langøya

30

30

5-10

20-25

4 Fjærvold, Langøya

14

16

6

10

5 Fore, Langøya

12

12

2

10

6 Kleppelven, Langøya

16

23

5

11

7 Myre, Langøya

35

35

4

31

8 Steine, Langøya

18

23

5

13

9 Bø, Langøya

23

4

19

10 Teiganv., Hadseløy

30

30

5

25

11 Dragneset, Hadseløy

33

33

5

28

12 Ånstad, Hadseløy

40

40

5

35

13 Berrvik, Hadseløy

33

33

3

30

sll-13
s6
s6
s6
s13
s6
s7-8

S1
Ss

s1
S1

14 Lovik, Hinnøya

33

35

5

28

s6

15 Haukeneselv, Langøya

33

35

4

29

Ss

16 Melbu, Hadseløy

33

35

4

29

17 Grytting, Langøya

30

32

3

27

18 Rise, Langøya

34

34

4

30

s.
s.
s.

19 Sortland, Langøya

36

36

2

34

Ss

20 Kjerringdalen, Hinn.

38

38

21 Godfjordeid, Hinnøya

30

30

22 Bjørnrå, Godfjord

38

38

23 AustpoUen, Hinnøya

34

34

24 Gullesfj., Hinnøya

45

45

s.
P,2
s3
P12
p12

A refers to the highest-lying shore deposits observed, the upper limit of wave-washed surface, or the highest
X is a correction factor (see text). ML is the
inferred marine limit, and S is the shoreline of Marthinussen (1960) which corresponds best with the marine limit. Altitudes in
Nos. refer to Fig. 3.

terrace level. Bis the lowest-lying surface judged not to have been washed by waves.
meters above present mean sea level.

moraines, no marine molluscs or shell fragments

The investigated basins all Iie above the ma

were found on the Vesterålen islands. It was

rine limit, and a brief check of the diatoms in the

therefore decided to core small peat bogs in

cores showed only freshwater taxa (S. E. Lie,

closed depressions, and collect samples from the

pers. comm. 1981). A Russian-type peatcorer

oldest organogenic sediments from the deepest

(core-diameter 50 mm) was used, and all cores

parts of the bogs. The radiocarbon dates of these

were described in the field. Material for dating

sediments (Table 2) are used as minimum ages of

was collected by coring to the same stratigraphic

deglaciation, and they are also to some extent

leve! 8-10 times at each locality.

used to calculate the age of the moraines. The

showed a distinctive stratigraphy, and great care

lithostratigraphy of the cores are discussed in

was taken to avoid contamination by young car

later sections (p. 213).

bon.

All cores

·

The samples for radiocarbon dating were se

All the sampled basins Iie in areas with acid

lected before the loss on ignition was deter

igneous rocks, and the samples are probably not

mined. To secure enough material for dating, the
samples were therefore collected from the low

influenced by the hard-water effect. However,
14
C-ages

lake sediments frequently give too high

est-lying sediments with a visible content of or

due to the reservoir age of the water and con

ganic matter. The loss on ignition at these levels

tamination of the sediments by allochthonous

varied between 4.4 percent and 12.2 percent.

material. Olsson (1984) and Olsson & Florin

However, in some of the cores the loss on igni

(1980) reported apparent ages between 300 and

tion indicates a rather high content of organic

400 years at recent Swedish lake sediments, and

matter also below the dated levels. The mini

it may be assumed that the lake sediments from

mum dates of deglaciation would probably have

Langøya probably have apparent ages too.

been
dated.

higher

if

these

deep

levels

had

been

In addition to organic lake sediments, bivalve
fragments from a basal till near Sortland were
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Table 2. Radiocorbon dotes. The geological interpretation of the dates is in the text or in plate 1. Numbers with on asterisk are estimoted,
some columns are blank because the dato are not published. The dates were carried out at the Radiologicol Ooting laboratory, Norwegian
Institute of Technology, Trondheim. A reservoir oge ot 440 .years has been subtrocted for the marine samples. For the dates published

previously a

14(:

half-life of 5568 years was used, otherwise a half-life of 557 0 years was used.

l

ALTITUDE

LOCALITY

m
langenes,

DEPTH

DATED MATERIAL

WEIGHT

14

C-AGE BP

!

31

462-466

Langenes, Lang�ya

31

454-460

Clayey peat

3.0

10.450

:t

.\\alnes,

34

593-597

Clayey gyttja

14.5

11.240

:t

Longmoen, Lang�ya

28

541-553

Gyttjo silt

32.4

11.900 ± 290

L.angmoen, Lang•ya

28

541-553

Gyttja silt

87.8

11.549

Gyttja clay

16.9

11.390 :t 390
10.810

Clayey gyttja

42.0

Elvenes,

Lang�ya

80

548-559

Elvenes,

Lang�ya

BO

548-559

Gyttja clay

84.9

Langvassdalen, Hinnfl'yo

50

413-417

Gyttja

30.8

Sandstrand at Astafjorden

30.5

>5-8m

Shells of
Myo truncota

_. _

.

73.5

-··-

72.8-73.3

Sandvonn at Astofjorden
_ .. _
_.. _

B�tronda,

69
73.2-73.4

Lang.ya

dated. Table

2

13

c•A.o LAB. REF.

11.580

:t

:t

160

- 19.4

T-3945 A

250

- 23.8

T-3946

170

- 18.6

T-3947 A

- 22.9

T-4376 A

150

- 22.7

260

- 24.0
- 21.5

_,1_

_ .. _

-"-

T-4377 B

10.450

:t

220

11 .400

:t

250

T-214

Marthinussen 1962

T - 379

Nydal et al • 1964

-" -

T-4378 A

11.430 ± 260
11.480

:t

260

T-378 B

.... _

Shells of
Mocoma calcareo

12.300

:t

250

T-269

Shells of
Mya truncata

11.700

:t

250

T-316

12.300

:t

160

T-490 A-C

39.150

��

3-5

Shells of
Myo truncata

1-3

Shell fragments of
Mya truncata

also lists previous Weichselian

dates within the area covered by Plate

l.

Pollen analyses

22.3

_ .. _

_ .. _

T-4376 B

Shells of
Mya t runcata

4-7

This work
- "-

- 27.7° T-4377 A

Whale bones of
Batoena mysticetus

70-78

REFERENCE

NO.

lang�ya

lang�ya

6

g

cm

the period

Marthinussen 1962
_

+ 1.o• T-3942

13-10,500

.. _

Andersen 1968
This work

years BP, high percentages

of Sa/ix-pollen only between

12,000 and about
10,500 years BP, and high percentages of Eri
cales pollen and Betula pollen only later than
about 10,500 years BP (Vorren 1978).

The pollen content in the lower part of the cores

Based on the methods described in this chap

was analysed by L Alstadsæter. The samples

ter, the end moraines on Langøya, Hadseløy and

generally contained very few pollen, indicating a

Hinnøya have been correlated and three distinct

grass, herb and shrub vegetation (Table

3). Two
pollen zones are recognised. The Rumex/Oxyria
Salix zone includes sample No. 7 and 10 in the
Langenes core, sample No. l in the Malnes core,
both samples in the Langmoen core, No. 5 and 8
in the Elvenes core, and No. (in the Langvass
dalen core. The
sample No.

Betula-Ericales zone includes
17 and 18 in the Langenes core, and

glacial events distinguished. In the following sec
tions these events are described, beginning with
the youngest.

The Tromsø-Lyngen event
The Tromsø-Lyngen event was the most distinc

in the Langvassdalen core. Any further

tive Late Weichselian glacial event in northern

zonation has not been attempted, although the

Norway. Moraines belonging to this event are

relatively high percentages of

well mapped and dated. They were deposited

No.

7

Langenes

10

and Elvenes

8

Artemisia pollen in

are noteworthy.

The pollen content in the Langøya cores is
compared with the pollen content in the cores

during late Allerød and early Younger Dryas
time (Andersen

1979, 1981, 1982).

1968, 1975,

Andersen et al.

The margin of the continental

from the Endletvann lake on northern Andøya.

ice-sheet lay to the east of Hinnøya at that time.

The pollen diagrams from this locality show high

It crossed the mouth of Ofotfjorden, the eastern

percentages of

part of Tjeldøya and Tjeldsundet, and the mouth

Rumex/Oxyria

pollen only within

EB

tv\arginal Moraine

�

Coring location

Mai n Shorel ine

O

Radiocarbon d ate of lacustrine sediments

Lyngen ice surface

lnferred contour lines on the TromsØ
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Recorded pollen ot1d spores in

the lower parti of the cores. Most of the sompltK were heated in HF and HCI to remove
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�

no.

..

Pin us
iHt ula
Salix

Q.

<(

l

3

5

6

l

9

8

3

24

l

o

o

l

Filiptndulo
c..._l,..
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Troms

threshold was

the

Tromsø-Lyngen

45�550

glaciation

m lower than at present,

and Øksfjorden (Plate
Møller & Sollid

mapped the Main

and the mountainous islands beyond the margin

shoreline in

of the continental ice-sheet were heavily glaci

shoreline lying at the same altitude as the Main

ated by local glaciers (Andersen

shoreline isobase has also been observed in inner

1968).

On the

inner

1).
(1972)

Gullesfjorden.

A distinct

Vesterålen islands there are cirque-moraines or

Gullesfjorden by the present author. This shore

fossil rock-glaciers on practically every mountain

line is, however, much less distinctive than the

which is higher than the Tromsø-Lyngen glaci

Main shoreline proper along the outer part of the

ation threshold (Plate

fjord, and it should not be classed with this.

1).

However, on the cen

tral part of Hinnøya only a few, and small cirque

Shorelines lying at the same altitude as the Main

moraines were observed on the very highest

shoreline are a common feature proximally to

mountains which are presently glaciated. These

the Tromsø-Lyngen moraines (Andersen

mountains all reach above the Tromsø-Lyngen

1975).

glaciation threshold, and they must have been

ments radiating from the centre of the istand.

glaciated at that time. Therefore, the lack of
cirque-moraines must be the result of continuous
ice-cover on this part of the istand.
This conclusion is supported by presence of
the Main shoreline along the western side of

1968,

In addition, glacial striae show icemove

The reconstruction shown on Plate

l

is based

on the mentioned distribution of cirque-moraines
and shorelines, in addition to some lateral mor
aines. The suggested ice-cap covered an area of
2
about 800 km , which is more than any present

outer Gullesfjorden, along Kvæfjorden, God

glacier in Norway (Liestøl

fjorden, Hognfjorden, Raftsundet and at the

of Senja and Ringvassøy in Troms there were

1960).

At the islands

similar, but smaller ice-caps during the Tromsø

Fig. 4. Glacial geology of the Austpollen - Gullesfjorden area,
Hinnøya. The stratigraphy of the Langvassdalen core is shown
on Fig. 6.

Lyngen event (Andersen

1968).

Several ice-marginal deltas and moraines de
posited by the local ice-cap at Hinnøya are corre-

3
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Fig. 5.

Grave! pil in the distal part of the glaciofluvial delta at Austpollen showing foreset and topset beds. View towards the east.

NORSK GEOLOGISK TIDSSKRIFT

(1984)

lated with raised shorelines lying at approximate

show that this glacier coalesced with a cirque

ly the same altitude as the Main shoreline iso

glacier between Stortind and Tverrelvtind (Fig.

base. One such deposit is a glaciofluvial ice mar

4).

ginal delta at Austpollen at the head of Sigerfjor
den (Fig.

4).

Several

distinct

cirque-moraines

occur

in

A distinctive lateral moraine was

Sæterdalen to the north of Langvassdalen. The

traced from about 300 m a.s.l. on the northern

mountains surrounding this valley are all sub

slope of Stortind towards several end moraines

stantially higher than the Tromsø-Lyngen glaci

upvalley from Austpollen. The most distal end

ation threshold, but only slightly higher than the

moraine is situated on the eastern part of the

Preboreal glaciation thresholds (see p.

delta. This part of the delta slopes rather steeply

The most distal moraine in this valley is therefore

197).

towards the west, whereas its distal part is nearly

probably of Younger Dryas or older age. Thus,

horizontal. A grave! pit in the front of the delta

the Tromsø-Lyngen glacier in Gullesfjorden did

exposed ca.

not reach above

l

m topset gravels and ca.

15

m

250

m a.s.l. in Sæterdalen,

foreset sand and grave! beds dipping towards the

which is the altitude of the most distal cirque

west (Fig.

At the grave! pit the delta surface

moraine. The front of the fjord-glacier was prob

Iies 34m a.s.l., and this height corresponds with

ably situated near the threshold at Bogklubben,

the Main shoreline isobase. This shoreline is pre

and one branch flowed westwards towards Aust

sent along the southern side of Austpollen, but is

pollen (Plate

5).

truncated by a cirque-moraine a few km to the
west.

l).

In order to obtain a minimum date of the ice
marginal delta at Austpollen, a core was collect-

Obviously, the ice-marginal delta at Austpol
len and its corresponding moraines were deposit
ed by a glacier flowing through Langvassdalen
from the east. The course of the lateral moraine
together

with

the

mentioned

cirque-moraine

Fig.

6.

Stratigraphy of the lacustrine cores.

recorded pollen grains is given in Table

3.
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ed from a peat bog 50 m a.s.l. near a lake about

l

km upvalley from the delta. The 445 cm long

The Skarpnes event

core showed in the basal part 20 cm laminated

Moraines representing the Skarpnes event were

clay, silt and sand (Fig. 6). The rest of the core

mapped in Troms, where they Iie

contained layers with gyttja, silty gyttja, and peat

the Tromsø-Lyngen moraines (SK, Fig. 1). The

at the top. The pollen content was studied in

Skarpnes moraines were deposited about 12,300

4-6 km

outside

from a lami

years ago, and they correspond to raised shore

nated, greyish blue, sandy clayey silt 441-444 cm

lines 7-10 m above the Main shoreline (Ander

three samples. One sample (no.

Rumex/Oxyria

sen 1968, Vorren & Elvsborg 1978). The front of

zone, but also contains more than 50 per

the continental ice-sheet was at that time situated

below the surface is within the

Salix

l)

pollen. Another sample (no. 6)

near the mouth of Astafjorden to the east of

from a light brown moss-gyttja at 411-413 cm

Hinnøya. Vågsfjorden, to the northeast of Hin

depth contained very few pollen, but 17 grains of

nøya, was not glaciated, and the continental ice

were found. The third sample (no. 7)

sheet lay to the east of the island. Møller &

cent

Graminaea

Ericales

from a clayey gyttja 405-407 cm below the sur

Sollid (1972) correlated the ice-marginal delta at

face is from the

Austpollen with the Skarpnes event, and they

Betula-Ericales zone.

Based on a comparison with the pollen profiles

suggested that a local ice-cap covered the central

from lake Endletvann on northern Andøya (see

parts of Hinnøya at that time (AS, Fig. 1). Their

p. 201), the pollen grains observed in this core

correlation was based on observations of marine

most likely indicate a Younger Dryas age for the

limits above the levels found by the present writ

basal sediments below sample no. 7. This is sup

er.

ported by a radiocarbon date on gyttja, 413--417

In Troms there was a considerable local glaci

of

ation on mountainous islands outside the front of

10,450 ± 220 years BP (T-4378A) on the humic

the continental ice-sheet during the Skarpnes

acids extracted with diluted NaOH.

event.

cm

below

surface,

which

gave

an

age

The thickness of sediments in the basin varies
between ca.

l

m and ca. 4.5 m, and the bottom

According

to

Andersen

(1968)

the

Skarpnes cirque-moraines usually Iie very dose
to the Tromsø-Lyngen cirque-moraines. It is

sediments Iie directly upon coarse grave!, boul

therefore often difficult to distinguish between

ders or bedrock. It is therefore assumed that the

these cirque-moraines, and Andersen grouped

basal sediments were deposited shortly after deg

them all into what he called the Island Il mor

laciation of the site. The basal sediments contain

aines.

frequent lamina with fine sand and silt. They

It is likely that there existed many local gla

were probably deposited in a deltaic environ

eiers during the Skarpnes event also on the Ves

ment by small streams flowing into the lake, and

terålen islands. As mentioned above, several cir

indicate a comparatively high rate of sedimenta

ques contain many moraine ridges, indicating

tion. Therefore, the basal sediments accumulat

that the cirques were glaciated during several

ed within a short time, and the radiocarbon date

glacial phases. Based on an evaluation of glaci

indicates an early Yonger Dryas deglaciation of

ation thresholds and the position of the cirque

Langvassdalen. In conclusion, both the pollen

moraines, most of them are tentatively correlat

content in the core and the radiocarbon date

ed with the Island Il moraines in Troms.

support the suggested Tromsø-Lyngen age at the
ice-marginal delta at Austpollen.

An ice-marginal delta and a corresponding end
moraine, which is correlated with the Skarpnes

On the Langøya and Hadseløy islands there

event, are situated near the mouth of Kjerring

are usually several cirque-moraines on moun

dalen to the north of Sigerfjord (Plate 1). A

tains reaching above ca. 400 m altitude. Very few

grave! pit near the delta-front shows 1-2 m of

mountains are higher than the assumed Prebo

coarse topset gravels above 5-6 m foreset grave!

real glaciation threshold 600--800 m a.s.l. on

and sand beds dipping towards the west. The

these islands, and the youngest cirque-moraines

nearly horizontal topset beds Iie about 38 m a.s.l.

are therefore in general correlated with the

which is 11 m above the Main shoreline isobase

Tromsø-Lyngen event. Some distal cirque-mor

(Fig. 3). If this isobase is correct, the 38 m shore

aines are correlated with raised shorelines which

line corresponds to the S4 shoreline of Marthin

Iie much higher than the Tromsø-Lyngen shore

ussen (1960), which in turn is correlated with the

lines. The age of these moraines is discussed

older parts of the Repparfjord event in western

elsewhere.

Finnmark (Marthinussen 1961) and the Skarpnes

Late Weichselian moraine chronology 205
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event in Troms (Andersen

1968).

Upvalley from

the moraine there are younger cirque-moraines

the southwest of Grytting. The highest-lying
shore deposits here are about

on the north slope of mountains reaching above

33

m a.s.l.

The highest-lying shore features at Rise, Gryt

the Tromsø-Lyngen glaciation threshold, and

ting and Haukeneselven Iie about

these moraines are correlated with that event.

the Main shoreline isobase and they correspond

These observations show that Kjerringdalen was

with the S5 and S6 shorelines of Marthinussen

12-15 m above

glaciated during the Skarpnes event, while there

(1960).

were only smaller cirque-glaciers on the valley

to marine erosion due to the long fetch in Sort

sides during the Tromsø-Lyngen event.

landssundet, and the sea level corresponding

However, the localities are very exposed

Similar conditions seem to have prevailed also

with the shore features was probably several

in many other valleys on the western part of

metres lower. Therefore, the ice-marginal depos

Hinnøya (Plate

its more likely correspond with the S4 shoreline

1).

At Djupfjord, to the south of

Sigerfjord, there are distinct end moraines both

and the Skarpnes event.

at the mouth and the head of the fjord. At

At Nyksund near the northern tip of Langøya,

Blokken, to the south of Djupfjord, there is a

there is another cirque-moraine which may be

9).

distinct distal moraine consisting of several large

correlated with the Skarpnes event (Fig.

ridges, and a younger moraine consisting of an

moraine constitutes an approximately

end moraine and an ice-marginal delta, 3-4 km

wide and

upvalley from the distal moraine. At Fiskefjord,

the Kloskaret valley. Till judged to be unwashed

The

200

m

20--30 m high ridge across the mouth of

to the south of Blokken, there are two distinct

by waves was observed on the distal slope of the

moraines which Iie about

moraine above

l

km apart.

6

m a.s.l. Below this level the

Based on the conditions in Kjerringdalen, the

moraine has been strongly abraded by the sea.

distal moraines in these valleys are correlated

Since the moraine faces the open sea, the marine

with the Skarpnes event, and the younger mor

limit is probably at !east

aines are correlated with the Tromsø-Lyngen

highest shore features, i.e.

event. If this is correct, the glaciers on Hinnøya

level.

5 m lower than the
l m above present sea

The altitude of the Main shoreline is not

were more extensive during the former event.
Marginal moraines which are correlated with

known at Nyksund, but according to Møller &

the Skarpnes event by means of raised shorelines

Sollid

are present on Langøya also. At Rise on the

at Myre about

southern part of the island, an approximately

sund. If it is assumed that the Main shoreline

m long,

100

m wide and

10--20

500

m high moraine

(1972)

it descends below present sea level

10

km to the southeast of Nyk

dips towards the northwest with a gradient of

ridge Iies across the mouth of the Sydalen valley.

about

A distinct

sea level at Nyksund. The marine limit is thus ca.

1-2

m high lateral moraine along the

l

mlkm, it Iies about

10

m below present

southern side of the valley shows that the mo

11 m above the extrapolated Main shoreline,

raine was deposited by a valley glacier flowing

corresponds with the S5 shoreline.

towards Sortlandssundet. The

lateral moraine

disappears abruptly at an erosion terrace with

However, according

to

Møller & Sollid (1972)

the Holocene Tapes transgression reached about
m above present sea level at Nyksund, and the

well-rounded boulders and shore gravels at the

5

surface up to about

observed wave-washing at

34 m a.s.l.
ca. 3 km to the

and

6

m a.s.l. is therefore

southwest of

most likely of Holocene age. Nevertheless, since

Sydalen, there is another ice-marginal deposit

wave-washing was not observed at higher levels,

At Grytting,
consisting of a

200--300

m long and

50--100

m

the moraine cannot be older than the S5 shore

wide terrace. A gravel pit in the southern part of

line,

the terrace reveals about

10

Skarpnes or Tromsø-Lyngen events. Since sever

glaciofluvial

foreset

m coarse, bouldery

which

suggests

a

correlation

with

the

dipping

al distinct cirque-moraines Iie upvalley from Nyk

south, and bouldery till. The southerly dip of the

sund, it is tentatively suggested that the Nyksund

icecontact foreset beds shows that this terrace

moraine is of Skarpnes age and the younger mor

was deposited by a glacier flowing down the

aines are of Tromsø-Lyngen age.

gravels

in

beds

valley towards Sortlandssundet, too. The terrace
surface is covered by shore gravels and well
rounded boulders up to an altitude of about

30 m

a.s.l. A similar, but smaller, ice-marginal terrace
is situated at Haukeneselven, about
14

-

Geologisk Tidsskr.

3/84

2.5

km to

The Langøy event
The oldest moraines observed on land within the
study area are situated at the northeastern and
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southwestern parts of Langøya, and at Hadsel
øya. They are tentatively correlated with a
Langøy event. Some of the moraines were ob
served by Møller & Sollid (1972),who correlated
them with the Andøya moraines (Al-3, Fig. 1).
Southwestern Langøya and Hadseløya
Description of the moraines. - At Fjærvold on
southwestern Langøya, there is a very distinct
end moraine about lkm long, 15-20m high and
50-200m wide (Fig. 7). The western part of the
ridge ends abruptly about 16m a.s.l. Below this
leve! bouldery shore deposits were observed up
to 14m a.s.l. This shows that the marine limit at
Fjærvold is below 16 m a.s.l., since the sharp
moraine ridge is well preserved and not eroded
by waves above this leve!. Assuming wave-wash
ing to have occurred 6 m above mean sea leve!,
the marine limit at Fjærvold is 10m a.s.l. (See p.
198).
The moraine was traced in an east-northeaster
ly direction to about 100 m a.s.l. on the north
slope of the small hill, Fjærvoldåsen. From this
point the moraine slopes in a southwesterly di
rection on the eastern side of Fjærvoldåsen to
wards an about 500 m long, 20-30 m wide and
15-25m high end moraine.
The arcuate shape of the Fjærvold moraine
and its dip towards the southwest shows clearly
that it was deposited from the north-northeast,
and not from the southeast as suggested by
Møller & Sollid (1972). This is supported by till
fabric and glacial striae showing ice-movements
towards south-southwest in the area to the north
northeast of the moraine. In addition, a grave!
pit in the moraine on the southeast side of
Fjærvoldåsen showed glaciotectonicstructures in
till and glaciofluvial sediments, caused by ice
pressure from the north. 1-2km to the north of
the Fjærvold moraine there is a younger end
moraine and a corresponding lkm long, 5-10m
high lateral moraine on the western slope of
Spikerheia.
Distinct marginal moraines were observed in
the Bø area on southwestern Langøya,also. The
!argest moraine is an approximately 800 m long,
200 m wide and 10-20 m high northwest-south
east oriented ridge, projecting into Vesteråls
fjorden. A grave! pit in the moraine shows 4--6m

Fig.

7.

Glacial geology of southwestern Langøya. The strati

6.
3.

graphy of the Langmoen and Malnes corcs is shown on Fig.
The marine limits are listed in Table

l

and shown on Fig.
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very bouldery till and glaciofluvial ice-contact
deposits (Fig. 8). The moraine has been levelled
by marine erosion up to 23 m a.s.l., and shore
deposits were not observed above this altitude.
A corresponding lkm long lateral moraine was
traced in a northeasterly direction to an altitude
of about 100 m a.s.l. on the south slope of
Bøvetta. A younger moraine Iies in front of
Bøvatn.
A wide moraine ridge corresponding to the
end moraine at Bø is situated at Dragneset on
the northwestern tip of Hadseløya (Plate 1). The
surface of the ridge is entirely covered by large,
well rounded boulders and shore gravels, but
several sections show bouldery till below. A
sharp 5 m high lateral moraine slopes towards
the moraine in a westerly direction to 33m a.s.l.,
where it is covered by shore gravels and boul
ders.
The location of the Fjærvold and Bø moraines
indicates that they were deposited by a glacier
centred on southwestern Langøya (Fig. 7). The
observed glacial striae suggest an ice-divide to
the south of Malnes. To the north of the ice
divide, the glaciers flowed in a north-northwest
erly direction towards Åsanfjorden and Malnes
fjorden. To the south of the ice-divide, they
flowed towards the Bø area, and through the
valley between Veggefjell and Spikerheia to
wards the Fjærvold area. In the southeast, the
glacier merged with the continental ice-sheet
which flowed through Eidsfjorden and Børøsun
det towards Bø and Dragneset (Plate 1). The
Fjærvold, Bø and Dragneset moraines are thus
correlated with one another.
The marine limit. - On southwestern Langøya
and on Hadseløy the marine limits were ob
served both immediately outside, immediately
inside,and at the Langøy event moraines (Table
1). Assuming that the constructed Main shore
line isobase is correct, the marine limits corre
spond with the So-Ssshorelines (Fig. 3).

Cirque-moraines.- Some cirque-moraines outside
the Langøy moraines are correlated with the
Langøy event. One of these iI es in front of the
Teiganvann lake on northern Hadseløy (Plate 1).
The distal slope of the moraine is 15-40m high,
the proximal slope 5-20 m high. On the distal
slope, large and well rounded, marine abraded
boulders were observed up to about 30 m a.s.l.
At higher levels the moraine has not been eroded
by waves, and only an undisturbed till surface

A. Rasmussen
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Grave! pil showing bouldery lill and ice-conlacl glaciofluvium in the Bø moraine.

was observed. The marine limit is judged to Iie
about 5 m lower, and it corresponds to the S8
shoreline. This is the same as the marine limit at
Dragneset, and the moraine is correlated with
the Langøy event. Upvalley from Teiganvann
there are several younger cirque-moraines, pre
sumably of Skarpnes and Tromsø- Lyngen ages.
Another cirque-moraine is situated at Nykvåg
on Langøya. This moraine is approximately l.S
km long, 50-300 m wide and 15-25m high. The
moraine faces the open sea and is strongly erod
ed by waves. On the distal slope there is a beach
ridge 15 m a.s.l., and behind this a 50-100 m
wide terrace is cut into the moraine about 13m
a.s.l. Beach ridges were also observed to the
northwest of the moraine, 15m a.s.l. Behind the
moraine a distinct shoreline is cut in till 12-15m
a.s.l. No shore gravels or shorelines were ob
served at higher levels, and undisturbed till was
observed at several localities between 15and 20
m a.s.l. The marine limit at Nykvåg is according
to these observations definitely lower than 15m
a.s.l.

Recent shore gravels on the beach on the distal
slope of the moraine occur up to 8 ma.s.l. Thus
it may be assumed that the raised shorelines and
erosion terraces at this locality were also formed
many metres above mean sea leve!. Taking these
considerations into account, the marine limit at
Nykvåg is probably about 7 m a.s.l., and this
leve! corresponds with the S8 shoreline. There
fore, the Nykvåg moraine is correlated with the
Langøy event.
Large cirque-moraines at the western and
southern side of the Bøvetta mountain on south
western Langøy may also correspond with the
Langøy event (Fig. 7). The moraines are more
complex and multiridged than moraines in simi
lar cirques inside the Langøy event glacier mar
gin. They were probably glaciated both during
the Langøy event and during younger events.
Northeastern Langøya
Description of the moraines. - Distinct continen
tal ice-sheet moraines also occur on northeastern
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ably not higher than 20-25 m a.s.l. This is 30-35

partly ridge-shaped end moraine was traced

m above the extrapolated Main shoreline, and

along the southeastern slope of the Skibet moun

equivalent to the S11_13 shorelines (Fig. 3).

tain from Myre to the northern part of Stormyra

An approximately 100 m wide terrace about 35

(Fig. 9). At Myre the upper part of the moraine

m a.s.l. occurs on the proximal slope of the end

reaches to about 150 m a.s.l. and from this point

moraine at Myre. A grave! pit in the terrace

it slopes in a northeasterly direction to about 30

showed a 1-2 m bed of well rounded boulders,

m a.s.l. Grave! pits at Myre show about 15 m of

stones and graveis above ca. 4 m of bouldery til!.

very bouldery til! in the moraines (Fig. 10). The

The upper 1-2m of the section is interpreted as

northern part of the Stormyra mire Iies on a low,

shore deposits; at higher levels only an apparent

undulating plateau with bouldery, grave l!y de

ly unwashed til! surface was observed. This local

posits, probably marine reworked tills and gla

ity is in a much more protected position than

ciofluvial deposits. Similar deposits cover Gisl

Langenes, and a marine limit about 4 m below

øya to the east of Stormyra, and here several

the

distinct moraine ridges were observed. A grave!

Therefore, the marine limit at Myre is about 31

highestlying

shore

deposits

is

inferred.

pit in one moraine showed very coarse, ice-con

m a.s.l., which corresponds with the S13 shore

tact glaciofluvial deposits and til!.

line.

These moraines must have been deposited by a
glacier in Gavlfjorden, a branch of which flowed

Cirque-moraines. -On northeastern Langøya, to

over the low plateau to the east of Myre (Plate

the north of the Myre moraine-complex, several

1). The front of the fjordglacier was probably

mountains reach above the Tromsø-Lyngen gla

situated on the threshold across Gavlfjorden be

ciation thresholds, whereas only a few peaks

tween Gisløya and Revneset on Andøya. Corre

reach above the presumed Preboreal glaciation

sponding ice-marginal deposits are mapped at

threshold (see p. 197). Since no cirque-moraines

Bjørnskinnmyra on Andøya (Møller & Sollid

corresponding with shorelines older than the S5

1972, Bergstrøm 1973). With an average surface

shoreline were observed, the mapped moraines

gradient of 40-50 m/km (cf. the Tromsø-Lyngen

are correlated

fjord glaciers, Andersen 1968), the surface of the

Skarpnes events. The Jack of older cirque-mor

Gavlfjord glacier lay about 400-500 m a.s.l. in

aines indicates that the cirque-glaciers either

with the

Tromsø-Lyngen

and

the inner parts of Gavlfjorden. One branch of

were as extensive during the

the glacier flowed in a northeasterly direction

Tromsø-Lyngen events as they were during older

Skarpnes and

through Risøysundet, and one branch probably

events, or that the fronts of the older cirque

flowed in a westerly direction through Vikeidet

glaciers were located in the fjords outside the

towards Eidsfjorden (Plate 1).

present shoreline. However, there is evidence of
a more extensive Langøy-event cirque-glaciation

The marine limit. - The marine limit was deter

on Hadseløy. In addition, radiocarbon dating

mined at three localities on northeastern Lang

and pollen analyses of the basal sediments in the

øya. The marine limit at Nyksund has already

Langenes basin suggest that the area was glaciat

been discussed; two other localities are discussed

ed during the Langøy event (see p. 213). There

below.

fore, it seems probable that the Langøy event

At Langenes, basal-sediments in a small basin

cirque-glaciers on this part of the island co

with a threshold at 30 m a.s.l. contained only

alesced at the foot of the mountains and ca! ved in

fresh-water diatoms, indicating a marine limit

the sea outside the present shoreline.

below this altitude (Fig. 9). This is supported by
the occurrence of an unwashed til! surface and
erratic boulders at exposed positions 30-40 m
a.s.l. However, neither boulders nor til! were

Correlation of moraines
The available data do not allow any firm conclu

a.s.l. Ap

sions regarding the relative or absolute age of the

parently, any deposits which may have existed

Langøya moraines. There is, however, some evi

have been completely removed from the cliffs

dence suggesting that the Myre-Gisløya moraines

and deposited at lower levels, and it is inferred

are contemporaneous with the Bø-Fjærvold mor

observed at such positions below 30

m

that the surface was washed by waves up to this

aines. Firstly, they are the only distinct continen

altitude. Taking the exposed position into con

tal ice-sheet moraines observed on Langøya, and

sideration, the marine limit at Langenes is prob-

their geographic position favours a correlation.
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Grave! pit in the terminal moraine to the north of Myre. The section shows a very bouldery til!.

Secondly,the radiocarbon dates and pollen ana
lysis described below indicate similar deglacia
tion dates from both parts of the istand.
The marine limit observations do not support a
correlation. The marine limit proximally to the
Myre-Gisløya moraines is correlated with the S13
shoreline, whereas the marine limits at the Bø
Fjærvold moraines on southwestern Langøya
correspond with the S6 to S8 shorelines. How
ever, this apparent discrepancy is based on the
assumption that the isobase of the Langøy event
sea leve!parallels the Main shoreline isobase. If
the isobase of the Langøy event sea leve!runs in
a slightly more northerly direction than does
the isobases of the Main shoreline,then the high
er marine limits on northeastern Langøya would
not conflict with the suggested correlation of the
moraines.
It is also possible that the marine limit obser
vations at Langenes and Myre are wrong. If they
are lowered to 16 and 20m a.s.l., respectively,
they would correspond with the S9 shoreline.
However,this would imply a wave washing 14m
Fig.

Late Weichselian moraine chronology

Glacial geology of northeastern Langøya. The strati

graphy of the Langenes core is shown on Fig.

6.

above the corresponding sea leve! at Langenes,
and also that the well rounded deposits 35 m
a.s.l. at Myre are not shore deposits, but glacio
fluvial, which seems unlikely.
In conclusion, the suggested correlation (Plate
l) should be regarded as a working hypothesis.
Further investigations are necessary to confirm
or reject the correlation.
Lacustrine cores

Basal lacustrine sediments from four basins were
radiocarbon dated in order to obtain minimum
dates on the suggested Langøy event. The
Malnes and Langmoen basins iI e 6-10km proxi
mally to the moraines on southwestern Langøya
(Fig. 7). The Elvenes basin iI es about 15 km
proximally to the Myre moraines on northeastern
Langøya (Plate 1), and the Langenes basin Iies
about 6km outside the Myre moraines (Fig. 9).
The last-mentioned basin was probably glaciated
by a cirque-glacier during the Langøy event.
The Langmoen core was collected on the edge
of a small lake 28 m a.s.l. about 8 km to the
north of Bø (Fig. 7). The lake is surrounded by
gentle, partly peat-covered, bedrock slopes. 4-6
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m lacustrine sediments and peat overlying a sur

The Langenes basin (Fig. 9) is occupied by a

face of boulders, stones and gravels were ob

small lake 31 m a.s.l., surrounded by small bed

served by reconnaissance coring around the lake.

rock knobs, till, and by a peat bog along the

At the coring locality, bedrock or a large boulder

western margin of the lake. The threshold of the

was encountered 568 cm below the lake surface

basin is at 28-30 m a.s.l. Coring revealed 3-5 m

(Fig. 6). The lower 15 cm of the core showed a

of lacustrine sediments and peat above bedrock

blue-grey, weakly stratified, and almost inorgan

and boulders. The described core (Fig. 6) was

ic silty clay. This was overlain by 26 cm alternat

collected from the edge of the mire at the lake

ing layers with gyttja clay and gyttja, 4 cm blue

margin. Bedrock or a large boulder was encoun

grey, weakly stratified silty elay, and about 500

tered 500 cm below the water surface. It was

cm gyttja and peat.

covered by 25 cm faintly laminated, blue-grey

The pollen was analysed in a greyish-blue clay

clay, 3 cm gyttja clay, 5 cm blue-grey, clayey

at 555-557 cm depth, and in a blue-grey gyttja

gyttja with a few unidentified plant remnants, 11

silt at 547-549 cm depth. Both samples contained

cm blue-grey clay with thin peat-layers and a

few pollen, but they are within the Rumex!Oxy

distinct gravel-horizon, 16 cm stratified blue-grey

ria-Salix zone. Based on correlation with the

clay and clayey moss gyttja, 335 cm homogene

pollen profiles from lake Endletvann (see p.

ous gyttja, and by 50 cm peat.

201), this indicates an age between 13,000 and

The pollen was analysed in 15 samples from

10,500 years BP for the basal sediments. This is

the lower 70 cm of the core (Table 3). Most of

supported by a radiocarbon dating on a gyttja silt

the samples contained very few pollen, but two

from 541-553 cm depth which gave an age of

samples (nos. 7 & 10) from the basal sediments

11,900 ± 290

and

are from the Rumex!Oxyria - Salix zone, while

the

two samples (nos. 17 & 18) from the lower part

NaOH soluble and insoluble fractions, respec

of the homogeneous gyttja are from the Betula -

11,540 ± 150

years
years

BP
BP

(T-4376A)

(T-4376B)

from

tively. Although the dating is imprecise because

Ericales zone. These results indicate an age be

of the length of the dated section (12 cm), to

tween 12,000 and 10,500 years BP for the lower

gether with pollen analyses it indicates that the

part of the core, and an age younger thaP 10,500

Langmoen basin was ice-free during early Al

years BP for the homogeneous gyttja. The lami

lerød time.

nated, blue-grey clay with grave! bed at about

The Malnes core was collected from a mire 34

455 cm depth also contains about 6 % A.rtemisia

m a.s.l. near lake Astersetvann, about 2 km to

pollen (no. 10). Since Artemisia charactcrises the

the south of Malnes (Fig. 7). The mire is sur

Younger Dryas in the lake Endletva·:m cores,
this suggests a similar age for this clay in the

rounded by gentle, peat-covered slopes on three
sides, and by the lake to the east. Coring re

Langenes basin. This is supported by the litho

vealed 2--6 m of sediments over an uneven sur

logy, since· a distinct grave! bed also occurs in the

face of gravels and stones. The described core

Younger Dryas section of the lake Endletvann

(Fig. 6) was collected near the centre of the mire

cores.

100 m to the west of the lake. At 650 cm depth,

These age suggestions are supported by two

coarse gravels and stones were encountered be

radiocarbon dates. The lower date is from a yel

low 30 cm laminated blue-grey, clayey silt, and

low-grey, clayey gyttja at 462-466 cm depth. It

40 cm stratified gyttja clay and laminated clayey

gave an age of 11,580 ± 160 years BP (T-3945A)

gyttja with thin horizons containing moss rem- .

on the NaOH soluble fraction. Another sample

nants. Above lay 580 cm gyttja and peat.

was collected from the stratified, blue-grey clay

Four samples for pollen analysis were collected

with moss-horizons at 454-460 cm depth, and it

between 580 cm and 644 cm depth below the

gave an age of 10,450 ± 250 years BP (T-3946)

mire surface, but they contained very few pollen

for the total fraction. Apparently the Langenes

grains. A radiocarbon dating (NaOH soluble

basin was ice-free in the early Allerød, as were

fraction) on a clayey gyttja from 593-597 cm

the Langmoen and Malnes basins.

depth gave an age of 11,240 ± 170 years BP (T-

The Elvenes core was collected on the shore of

3947A). This date indicates that this basin was

a small lake 80 m a.s.l., about 16 km to the south

also ice-free during the early Allerød. However,

of Myre (Plate 1). The lake occupies a basin

as mentioned above, older organic matter occurs

surrounded by a rather steep bedrock slope on its

below the dated leve!. The precise age of the

western side, and by gentle, peatcovered slopes

deglaciation is thus not dated.

on its other sides. A unit of 4--6 m thick sedi-
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ments covers bedrock, boulders and gravels

silty gyttja of various thickness, which together

along the lake margins. The core (Fig. 6) is 6 00

with an increasing content of pollen indicate the

cm long, and it showed 15 cm laminated, greyish

establishment of vegetation. The loss on ignition,

blue, silty clay and silt at the bottom. This unit is

however, varies considerably in the lower parts

overlain by 9 cm homogeneous, non-laminated,

of the cores, indicating cold periods with in

greyish-blue, silty clay, which in turn is overlain

creased erosion from the basin slopes, and low

by 17 cm laminated, greyish-blue, silty clay.

production of organic matter. In all the cores the

Above the clay units follows 1 1 cm stratified,

lower stratified minerogenic and organogenic de

greyish-brown gyttja elay. Thereafter follows 1 7

posits are overlain by a thick unit of homogene

c m laminated, greyish-blue, silty clay and silt

ous gyttja. This unit demonstrates the final es

with thin layers of clayey gyttja, 9 cm stratified,

tablishment of vegetation on the basin slopes.

clayey gyttja, and 522 cm gyttja and peat.

The interpretation of the pollen analyses is

Three samples were analysed for pollen. The

based on a comparison with the established Late

lower sample from the laminated, greyish-blue,

Weichselian

silty clay at 59 0-- 595 cm depth (No.

contained

northern Andøya. The lower part of the Lang

only 5 pollen grains. The other two samples (no.

moen, Langenes and Elvenes cores contains pol

l)

vegetation

zones

in

cores

from

5 & 8) were within the Rumex!Oxyria-Salix

len indicating a vegetation very similar to the

zone. A radiocarbon date from a stratified,

12,000-1 0,500 years BP vegetation there. This is

greyish-brown, gyttja clay at 548-559 cm depth

supported by the radiocarbon dates showing an

gave an age of 11,390±39 0 (T- 4377A) and

Allerød age for the lowermost visible organic

10,810 ± 26 0 years BP (T- 437 7B) at the NaOH

sediments. However, organic matter also occurs

respectively.

below the dated levels in some cores. The dates

Like the other basins on Langøya, the Elvenes

are therefore minimum ages on! y, and the time

basin was icefree in the early Allerød.

of deglaciation depends on the time represented

soluble

and insoluble

fractions,

by the basal sediment units.
The Late Weichselian rate of lacustrine sedi
mentation has been calculated in similar basins

The age of the Langøy event

elsewhere. In lake Endletvann the Bølling-Al

Several radiocarbon dates show a late Bølling

lerød and Younger Dryas rates of sedimentation

age for the Skarpnes event in Troms (Andersen

were about 0.6 and 0.8 mm /year, respectively

1968, Vorren et al. 1978). During that event, the

(Vorren 1978). This basin Iies at approximately

front of the ice-sheet was situated at the mouth

the same altitude and geographic position as the

of Astafjorden 70--8 0 km to the east-southeast of

Langøya basins, but since it is somewhat larger,

the Langøya moraines (Plate 1). The Langøy

the rate of sedimentation may not be similar.

event must therefore be older than Bølling age;

Prentice (1981) studied the stratigraphy of the

how much older is deduced from the cores de
scribed above.

basal sediments in lake Østervann in Finnmark.

The cores all show a very similar stratigraphy.

lake was 0.1-0.3 mm/year during the Allerød and

He found that the rate of sedimentation in that

The basal sediment unit is a greyish-blue, partly

Younger Dryas. Larsen & Mangerud (1 981) cal

laminated clay and silt with very few pollen

culated a Bølling-Allerød rate of sedimentation

grains and a low content of organic matter. The

at 0. 1-0.3 mm /year in a lake at the Vågsøy istand

sediments comprising this unit were probably

in western Norway. During the Younger Dryas a

eroded

very

glacial river transported sediments into the lake,

sparsely vegetated terrain, and transported into

and the rate of sedimentation increased to about

from a

newly

deglaciated

and

the basins by sheet-wash and streams. An alter

1. 0 mm/year. This lake is also larger than the

native interpretation is that the basal unit was

Langøya basins, is situated much further to the

deposited during a period with very active soli

south, and could have had a different rate of

fluction, in which the underlying boulders, stones

sedimentation.

and gravels were transported from the basin

The rate of sedimentation depends on the size

slopes. However, this interpretation is consid

of the basins; catchment area, organic produc

ered unlikely, since the basins, except for the

tion, climate, local bedrock, and distance from

Elvenes basin, are surrounded by rather gentle

the glacier front. It is likely that it varied consid

slopes.

erably from basin to basin, and it is not possible

The basal unit is overlain by several layers of

to calculate the deglaciation date accurately with

Table
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4,

Extrapolated ages at the rock/sediment contact in the investigoted basins.

The ages ore colculoted by assuming average

sedimentation rotes of 0.05 - 1.0 mm/yr for the lowermost parts of the cores.

The younger dotes in the langmoen and Elvenes cores were corried out at the NoOH-insoluble fractions, the other dotes
are on the NaOH-soluble fractions.

CORE

lowest dated levet

cm below surfoce

Distance from roe k /

sediment contact (mm)

Age in 14c-years BP

at lowest dated level

Extropolated age at rock/sediment contact with
different sedimentation roted

0,05m�0.1

0.2

0.4

0.8

1.0

LANGVASSDALEN

413-417 (415)

300

10.450

220

16.450

13.450

11.950

11.200

10.825

10.750

LANGMOEN

541-553 (547)

210

11.900 ± 290
11.540 ± 150

16.100
15.740

14.000
13.640

12.950
12.590

12.425
12.065

12.163
11.803

12.110
11.750

MALNES

593-597 (592)

580

11.240:!:170

22.840

22.040

16.640

13.940

12.590

11.820

LANGENES

462-466 (464)

360

11.580

160

18.780

15.180

13.380

12.480

12.030

11.940

ELVENES

548-559 (553.5)

465

11.390:!:390
10.810 ± 260

20.690
20.110

16.040
15.460

13.750
13.135

12.553
11.973

11.971
11.391

11.855
11.275

:t

:t

only one or two dated levels. However, based on

shattered

the above-mentioned investigations it is suggest

meere') (Fig. 11). Bedrock exposures frequently

ed that the average rate of sedimentation from

comprise tor-like forms and pinnacles. The lower

Bølling and through Younger Dryas time was in

slopes of these mountains are much less weath

the order of 0.2-0.8 mm /year.
By extrapolating downcore from the radiocar

boulders

and

blockfields

('Felsen

ered. Where not covered by slope deposits and
talus, glacial eroded surface and till were seen.

bon dated levels, this indicates ages between ap

Examples of such distinct weathering or scour

proximately 11,800 and 16,000 years BP at the

ing limits are seen on many mountains. At Veg

lowest part of the basal unit (Table 4). The

gefjell on southwestern Langøya the limit is at

Malnes core contained the thickest sequence of

300-400 m a.s.l., and it coincides well with the

sediments, suggesting a higher rate of sedimenta

glaciologically expected altitude of the Langøy

tion in this basin. Therefore, the age based on a

event ice surface (Fig. 7). On northeastern Lang

sedimentation rate at 0.2 mm /year is probably

øya the scouring limit varies considerably in alti

too high in this basin. If this high age is ignored,

tude. At Fingamhei it was traced from about 350

the ages are between approximately 11,800 and

m a.s.l. to about 100 m a.s.l. at Nyksund (Fig. 9).

13,700 years BP.

Apparently the limit there coincides with the

These are minimum ages for the Langøy

upper surface of a glacier which once filled the

event, since the basins Iie proximally to the in

Kloskaret valley. Based on these observations it

ferred position of the ice-front. Since no mor

is concluded that the described weathering zones

aines have been observed between the basins and

are older than or of similar age to the Langøy

the Langøy event moraines, a rather rapid degla

event.

ciation is suggested. In that case an age between

Similar observations have previously been re

12,000 and 14,000 years BP seems probable.

ported both from the Vesterålen islands and

Taking into account the fact that the Langøya

from other areas. Some authors have claimed

moraines are situated 7 0-8 0 km distally to the

that such strongly weathered surfaces were ice

12,300 years old Skarpnes moraines, an age be

free ('refugia') during the last ice age (Vogt 1913,

tween 13,000 and 14,000 years BP is suggested

Ahlmann 1919, Strøm 1938, Undås 1938, 1967,

for the Langøy event.

Grønlie 1940, Dahl 1955). However, it cannot be
exluded that the weathered surfaces survived gla
ciation if the glacier was cold-based, and it can

Weathering

not be excluded that the weathering developed
during the Late Weichselian.

At western Langøya, several mountain tops are

In order to test the possibility of nunataks at

strongly weathered. No signs of glacial activity,

Langøya during maximum glaciation, theoretical

such as whaleback forms, roches moutonnees,

ice-profiles have been constructed from the mar

glacial striae or glacial deposits, were observed

gin of continental shelf (Fig. 12). The profiles are

on these mountain tops. The surface is often

constructed according to the parabolic approxi

covered with a sandy weathered material con

mation of Orowan (1949). A glacio-eustatic sea

taining angular stones and pebbles, and by frost-

level at 145 m below the present (Gascoyne et al.
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Fig. 11. Weathered surface at Fingamhei, 350m a.s.l., northern Langøya.

1979), and a glacio-isostatic depression of about
1/4 of the ice thickness is assumed (Embleton &

Pre-Late Weichselian fossils

King 1975). It is also assumed that the ice-sheet

Scattered 1-10 mm large shell-fragments were

reached the edge of the continental shelf and

collected from an approximately 3 m high road

spread out in a floating ice-shelf at a water depth

cut in a strongly consolidated, bouldery lodge

of 200 m (Robin 1958).

ment till at Bøstranda a few km to the south of

The profiles indicate a complete ice-cover at

Sortland. Some Mya truncata fragments were

Langøya during the theoretical maximum glaci

identified, but most of the fragments were too

ation. However, they are based on an idealized

abraded to be identified. A sample of these shell

situation with perfectly plastic ice, uniform ice

fragments gave a radiocarbon age at 3 9,150

temperature, and a horizontal, rigid subsurface.

+ 9 00/-800 years BP (T-3942).

If these conditions are not fullfilled, the profiles

Finite radiocarbon dates of marine shells yield

will be different. Nevertheless, the coristructed

ing ages older than 20 ,000 years should always be

profiles show that the ice surface above Langøya

regarded with scepticism, since small amounts of

has to be lowered 300-40 0 m for nunataks to

young carbon are likely to produce large errors

occur. This would require a very low ice-profile

in 'old' shells (Mangerud 1972). Therefore, the

towards the edge of the continental shelf. It is

date of the Bøstranda shells is regarded as a

therefore more likely that nunataks occurred

minimum date. The fragments obviously came

during a less extensive glaciation. If the front of

from different shells, and since they were collect

the ice-sheet was situated at the Vesterålen end

ed from a till, they may be of very different ages.

moraine (Plate 1), the highest mountains prob

In conclusion, the date shows that pre-Late

ably reached above the ice surface.

Weichselian sediments were overrun by glacier
ice, and that shells were incorporated in the till at
Bøstranda.
About 100 m from the road cut, several till
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Fig. 12.

15

10

20

Theoretical glacier profiles from the edge of the continental shelf across Langøya.

Thin line: present sea levcl and topography.
Solid line: sea level, topography and glacier profiles during maximum glaciation for basal shear stresses of

l. O bar and O. 75

bar,

respectively.

lumps containing shells and shell fragments were
found at the surface along a 1-2 m deep ditch.
The lumps originate from a till which was found

Conclusions and regional
correlations

when the ditch was constructed. One Jump con

The glacial geology of the Langøya, Hadseløy

tained a large number of both broken and unbro

and Hinnøya islands has been mapped (Plate l)

ken Chlamys islandica, Lepeta caeca and a few

through a thorough study of aerial photographs

My a truncata. The ratio of D-alloisoleucine to L

combined with field work. The marginal mor

isoleucine was measured at the Bergen amino

aines within the study area are correlated with

acid laboratory. The result was 0.23 and 0.30 for

three glacial events:

the free fraction, and 0.138, 0.135 and 0.125 for

Skarpnes event, and the Tromsø-Lyngen event.

the total fraction (BAL-4, H. P. Sejrup pers.

An age between 13,000 and 14,000 years BP is

comm. 1981).

suggested for the Langøy event. The two youn

the Langøy event,

the

0-allo/L-iso ratios have been measured in Mya

ger events are approximately 12,300 and 11,500-

truncata of different ages from the west coast of

10,000 years old, respectively. The suggested

southern

The

moraine chronology is based on an evaluation of

Bøstranda shells have ratios compatible with

Norway

(Miller

et

al.

1983).

glaciation thresholds, marine limits, pollen ana

shells radiocarbon dated at 28-43,000 years BP.

lytical results, radiocarbon dates, and the geo

However, the amino acid racemization is highly

graphical position of the moraines.

temperature dependent. A lower diagenetic tem

The Langøy event is the most problematic.

perature will result in too low age estimates if not

The pollen analytical results and radiocarbon

taken into account. The Vesterålen islands are

dates indicate that the moraines on southwestern

situated about 1000 km to the north of the west

Langøya can be correlated with the moraines on

coast of Norway, and a coIder climatic history is

the northwestern part of the island, whereas the

like! y. The Bøstranda shells are therefore prob

marine limit observations seem to contradict this

ably older than 40,000 years, although a Weich

correlation. The inferred position of the Langøy

selian age seems reasonable.

event ice-margin shown on Plate l is therefore
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preliminary. Vorren et al. (1983a) recorded a
13,000-14,000 years old glacial event in Andfjor
den to the east of Andøya. During this event,
which is called the 'D-event', the ice front prob
ably halted in the inner shallow parts of And
fjorden, and a correlation with the end moraines
at Bjømskinnmyra on southem Andøya is sug
gested. These moraines are probably also correl
ative with the Langøy event.
A tentative climatic curve for northern And
øya constructed by Vorren (1978) indicates a
comparatively humid and mild period between
about 15,000 and 14,000 yeras BP, and a polar
desert climate with July temperatures up to 6°C
lower than at present between 14,000 and 13,000
years BP. The response rate of glaciers to climat
ic change varies considerably according to glacier
type and size (Paterson 1981). However, the dis
tinet Younger Dryas climatic deterioration
caused both local glaciers and the continental
ice-sheet to advance within a period of about
1,000 years (Andersen 1979, Mangerud 1980).
Therefore, it is suggested that increased accumu
lation during the humid period at 15,000-14,000
years BP combined with very low ablation during
the polar desert period at 14,000-13,000 years
BP caused the glacier fronts to advance and de
posit the Langøya moraines.
At the end of the polar desert period the mean
July temperature rapidly increased as much as
6°C, and a humid climate comparable with the
present one followed. This climatic improvement
at about 13,000 years BP seems to have occurred
almost simultaneously throughout the whole of
northwestem Europe, and it has been recorded
in many pollen profiles (Lowe et al. 1980). Also

where recessional moraines of De Geer-type
have been mapped (Plate 1).
At about 12,300 years BP the Skarpnes mor
aines were deposited by continental ice-sheet
outlet glaciers in Troms (Andersen 1968). Sever
al moraines on the Vesterålen islands are corre
lated with the Skarpnes event by means of raised
shorelines. The position of these moraines shows
that they were deposited by local cirque- and
valley-glaciers, and that the ice-sheet lay to the
east of Hinnøya at that time.
During the Tromsø-Lyngen event of late Al
lerød and Younger Dryas age there were numer
ous cirque-glaciers and rock-glaciers on the is
lands. The distribution of these glaciers and the
shorelines show that the central parts of Hinnøya
were covered by a large, local ice-cap at that
time. The Tromsø-Lyngen and Skarpnes glacial
events reflect climatic deteriorations near the
end of the Late Weichselian. Preboreal glacial
events have been observed in northern Norway
(Andersen 1980), and it is possible that some
cirque-moraines on the highest mountains on the
Vesterålen islands are of that age.

in the Norwegian Sea important changes oc

financially supported by the Norwegian Research Council for

curred at that time. Before 13,000 years BP, the
carbonate productivity was very low and the wa
ter column was distinctly stratified, probably due
to a continuous sea-ice cover. At about 13,000
yers BP, the carbonate productivity increased,
and the stratification was broken (Jansen et al.
1983). At the same time, more temperate and
saline water was supplied to the shelf off north
em Norway (Vorren et al. 1983b).
It is suggested that this 13,000 years BP climat
ic improvement which is recorded both in the sea
and on land, caused a rapid deglaciation from the
Langøy event moraines. The ice probably re
treated most rapidly in the fjords due to calving,
whereas local glaciers may have persisted for
some time in the mountains. Evidence of rapid
deglaciation is present on northwestern Hinnøya,
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