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Four relative sea-level curves from Edge0ya and Barents~ya are constructed based on 81 radiocarbon age 
determinations on carefully selected and levelled samples in raised beaches, mostly driftwood embedded 
in beach gravel. All the dates, covering the period from the deglaciation to the present, are calibrated to 
calendar years, and the sea-level curves are defined by fitting the data with a least square regression curve. 
The dates are internally very consistent, and the results are some of the most precise sea-level curves from 
the Arctic. 

The four curves are quite similar, and from the marine limit at 85-90 m a d .  they show a rapid emergence 
(ca 40 mm/year), formed about 11,000 cal yrs BP (=10,00014C yrs BP). A minimum rate of emergence close 
to 8000 cal years ago is explained by a decreased rate in isostatic uplift parallel with a sustained rate of 
eustatic sea-level rise. During the last 7000 cal years, the emergence rate has decreased Linearly. The uplift 
rates have been slightly higher on southern Edge0ya than further north during the last 7000 years. By 
comparing the sea-level curves from Stordya (ca 270 km to the north) and Hopen (ca 150 km to the south), 
we suggest that a memory of an earlier and larger glacio-isostatic downwarping in the southern Barents 
Sea is detected in the sea-level curves from Hopen and southern Edge~ya .  
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Introduction 

The pattern of glacio-isostatic uplift has been a 
classical tool for reconstructing the last glacial 
maximum ice sheets in the Arctic of both North 
America (e.g. Andrews 1970; Blake 1970) and 
Europe (e.g. Schytt et al. 1968). In recent years 
a more sophisticated geophysical modelling has 
been applied to sea-level data, both to reveal the 
glacial history and to study the structure of the 
earth's interior. For the Svalbard and Barents Sea 
areas, this was recently done by Elverhd et al. 
(1993), Breuer & Wolf (1995) and Lambeck 
(1995). Thus the importance of the geological 
work has moved more to primary observational 
data and the geological interpretation of the field 
relationships. Accordingly the aim of this study 
is to determine as accurately as possible the elev- 
ation and age for the relative sea level by means 
of extensive and careful field work and sample 
treatment. Edgecbya and Barentscbya represented 
a lacune in our previous knowledge of the uplift 
of Svalbard (see compilation in Forman 1990). It 
was therefore important to cover this area with 
reliable sea-level data. The sea-level curves con- 
structed are some of the most accurate sea-level 
curves available from the Arctic. 

Driftwood is frequent on and within the raised 
beaches in eastern Svalbard (Salvigsen 1978, 
1981) and is extremely well preserved due to the 
dry, cold climate. On Edgecbya and Barents~ya 
raised beaches are common in a number of fore- 
lands and outer valley mouths up to 90 m a.s.1. 
These provide a high resolution record for the 
construction of sea-level curves. 

Wood, fed by the large rivers of Siberia into 
the Arctic Ocean, is caught in drifting ice and 
transported towards Svalbard at an average speed 
of 600 km/year (Haggblom 1982; Eggertsson 
1994). To cover a distance of 3000 km, a driftwood 
log needs more than three years for the passage 
from Siberia to Svalbard. Because wood absorbs 
water, logs can float in the ocean at maximum 1- 
1.5 years and therefore no driftwood would reach 
Svalbard from Siberia drifting on an ice-free Arc- 
tic Ocean (Haggblom 1982). Also some wood 
probably originated from European Russia, 
which is closer. The stranding of driftwood on the 
shores in eastern Svalbard takes place mainly 
during the summer period when the coastal waters 
are ice free. 

Emergence of land relative to the sea is a pro- 
cess measured in mm/year. Since a 14C year has 
varied in length through the Holocene, rates given 
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DRIFTWOOD WHALE BONE 

Fig. 2. Relation between 
sea level (mean tide) and 
sea level indicators 
(driftwood. whalebone and 
molluscs). 

sutf limil = driftwood limil .............................. --A- 

Kapp Ziehen 3.2m 
Humla 2.8 
Diskobukla 1.6 ................ 

MOLLUSC. FRAGMENTS 
(REDEPOSITED) 

MOLLUSCS IN ,’ 
LIFE POSITION 

in l4C years will be imprecise. We have therefore 
calibrated the 14C dates to calendar years by using 
the calibration program of Stuiver & Reimer 
(1993). This calibration program, based on den- 
drochronology, will probably not change much in 
the future for the time period considered here 
(the last 10,000 14C years). Both 14C years and 
calibrated years are given in the tables (Tables 1- 
4). 

Samples for radiocarbon dating three complete 
sea-level curves were collected at Kapp Ziehen 
on Barentsoya and Humla and Diskobukta on 
Edgeoya (Fig. 1). In addition we collected some 
samples from higher elevations to complete a 
well-dated sea-level curve for the last 9000 14C 
years from the southern part of Edgeoya (Knape 
1971). 

A preliminary sea-level curve from Humla has 
been published (Mangerud et al. 1992b). and 
a more detailed description of both dated and 
undated samples from Humla and Diskobukta is 
given in Bondevik (1993). In this paper we present 
four complete sea-level curves from the area, 
based on more than 80 radiocarbon age deter- 
minations. 

Methods 
Fieldwork 

All sample and paleoshoreline (terraces, beach 
ridges) altitudes were determined by precise lev- 
elling, except for the samples collected in Dian- 
adalen on southern Edgeoya (Fig. l) ,  which were 

determined with an altimeter. In the field we used 
the local driftwood limit as reference point. This 
was determined to be 3.2, 2.8 and 1.6m above 
mean tide level at Kapp Ziehen, Humla and Dis- 
kobukta, respectively (Fig. 2). All altitudes of 
samples and shorelines are corrected and refer to 
mean-tide level. The locations of samples are 
shown on aerial photographs (Figs. 7-10). 

Wood and bones partly or totally embedded in 
beach gravel were preferred instead of samples 
resting on the surface. In intervals where embed- 
ded samples were not found, we preferred to 
sample large logs and bones (2-5m length) 
located on wide terraces as these were unlikely 
to have been moved after primary deposition. 
However, most of the dated samples were 
anchored in beach gravel and often covered with 
a silt-rich surface soil. (Fig. 4, Tables 14 ) .  

An effort was made to date only the outer 
wood from driftwood logs. For most logs we 
sampled the whole cross section in the field and 
then prepared a piece of the outer wood for dating 
in the laboratory. The densest part of the bone 
was collected, and in the laboratory it was cut 
into cubes in order to examine any porous bone 
for extraneous matter, as recommended by Dyke 
et al. (1991). Most of the dated bones were com- 
pletely dense with a greasy lustre on the sawed 
surface. 

Radiocarbon dates and age calibration 

The radiocarbon dates are reported as rec- 
ommended by Stuiver & Polach (1977) and 
include a correction for isotopic fractionation to 

Fig. 1. Key map of the investigated areas on Barentsciya and Edgeciya. Glaciers are shaded. Inset map of Svalbard 
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Fig. 3. Driftwood logs embedded in beach gravel 31.9111 a.s.1. 
in Humla Another log having similar stratigraphic position 
found close to these (1-7 m) was dated ID 722G7090 cal vrs BP 

(sample 88-508. Table 2, Fig. 8). The boundary between beach 
gravel and the silt-nch surface soil lies just above the log to the 
left of the trowel. The trowel is ca 25 cm long. 

-25% 6I3C on the PDB scale. A reservoir age of 
440 years has been subtracted in the reported 
I4C ages (Tables 1-4) for all samples that have 
obtained their carbon from sea water (shells and 
whale bones) (Mangerud & Gulliksen 1975). The 
samples have been dated at the laboratory in 
Trondheim (prefix T-. on samples), and at the 
laboratory in Lund (prefix Lu-). Samples with 
prefix TUa- are accelerator mass spectrometry 
(AMS) datings. The target was prepared in 
Trondheim, and the AMS measurements per- 
formed in Uppsala. 

The samples cited from Knape (1971) were 
dated at the laboratory in Stockholm (prefix 
St-). Initially. these dates were not corrected for 
isotopic fractionation (Magnus Hedberg, oral 
comm. 1994). We have corrected the dates on 
whale bones to -25%~ 6I3C by assuming a value 
of -16.4 for the bones. which is a mean value 
for Arctic whale bones dated at the laboratory 
in Trondheim (Gulliksen 1980). The Stockholm 
dates on driftwood are not corrected for frac- 
tionation, but any errors for this reason would be 
negligible. 

A mean value of -24.5 t 0.8%0 613C was 
obtained from 28 driftwood samples from Humla 
and Diskobukta and used for the age calculations 
(S. Gulliksen, Laboratory for Radiological Dat- 
ing in Trondheim, written comm. 1994). The 
laboratory in Lund assumes a value of -27.2 %G 

6I3C for all wood samples before correction. TO 

make them comparable to the driftwood samples 
of -24.5 %O 613C, we have added 45 years. 

All dates were calibrated to calendar years by 
using the calibration program CALIB ver 3.0.3 
(Stuiver & Reimer 1993) and denoted as cal yrs 
BP in the text. The datings are cited in the text 
and figures as the interval between the maximum 
age and the minimum age (one u) in calibrated 
years before present (1950), given as column A 
and D in Tables 1 4 .  

Determination of wood species 

Nearly all the dated driftwood samples were 
identified to genus or species level (Tables 1, 2 
and 3) under the microscope by Leif M. Paulssen 
at the University in Oslo (Kapp Ziehen) and 
Olafur Eggertsson at the University of Lund 
(Humla and Diskobukta). In addition, Paulssen 
studied the wood after carbonisation. We are 
aware that identification of Picea and Larir is 
problematic and sometimes controversial. Here 
we simply cite the results reported to us. 

Amino acid measurements 

Six shell fragments from the assumed marine limit 
terrace in Humla were analysed at the Bergen 
laboratory (prefix BAL-). In this paper we report 
the epimerisation of isoleucine to alloisoleucine 
for the total fraction, expressed as D/L ratios 
(by some labelled AIle/Ile) and the D/L ratios 
measured for the free fraction. All fragments 
are Mya truncata or Hiatella arctica, which have 
approximately similar epimerisation rates (Miller 
1982). 

Relation between the mean tide level 
and sea-level indicators 
Our aim was to construct precise and well-docu- 
mented sea-level curves. A pre-requisite for this 
is to understand the relationship between the 
present sea level and indicators of paleo-sea-levels 
such as shore sediments and the datable material 
within or on top of shore sediments. 

On the present shore a gravel beach ridge is 
formed during heavy surf and storms. The crest 
of the ridge is found 1 to 2 m  above high-tide 
level; its altitude is determined by wave height 
during storms. Wave energy reaching the shore 
is the major factor controlling the development 
of the beach (Reineck & Singh 1980). On gently 
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sloping shores, as are found on Edge~ya  and 
Barentsoya, the waves break a considerable dis- 
tance offshore producing a beach ridge having 
a low relief. Driftwood and other flotsam are 
commonly found on top of the ridge (Figs. 2 and 

A beach ridge formed during an extreme storm 
will destroy lower ridges on the shore. This prob- 
ably means that the elevated beach ridges were 
formed during the largest storm within a time 
period of 2&5O years for the oldest beaches (rapid 
regression, 2WO mm/year) and 50&1000 years 
for the youngest (slow regression, 0.5-2 mm/ 
year), and this is the reason why the shorelines 
often depict a staircase from the present shore 
and upward (e.g. Fig. 7) (Fletcher I11 et al. 1993). 

Driftwood is the most reliable indicator for 
paleo-sea-level in arctic areas (Blake 1975; Dyke 
et al. 1991) because it floats ashore and becomes 
stranded at the high tide level. Subsequently, 
storm-waves may throw the wood further up and 
either bury it in the beach ridge or leave it on the 
surface on or behind the ridge (Fig. 2). This 
level is the so-called driftwood limit where recent 
driftwood appears as a marked line in the land- 
scape (Fig. 3). The local altitude variation of fresh 
driftwood on the present day shore is within *0.5 
metre at the three investigated locations. Due to 
the low gradient from the marine limit to the 
present shore, wave energy reaching the shore 
has not changed much because of emergence. 
Thus, the driftwood limit is believed to be con- 
stant throughout postglacial time. 

3). 

Whales usually float after they die and while 
they decompose. Their cadaver may float ashore 
and become stranded (Dyke et al. 1991). Also 
old, injured or disoriented whales may beach 
themselves in the near-shore zone. Individual 
bones or the entire carcass will normally be rewor- 
ked by waves and thrown up to the driftwood 
limit. Thus, bones from one whale may be spread 
over a larger area. However, Blake (1975) argued 
that because of their weight and size, whales 
would more likely be deposited in shallow water 
than thrown up onto the beach ridge by storm 
waves. In Smelledalen (Figs. 1 and 9), we found 
three bone heaps on the surface 25 m a d . ,  each 
containing most of the bones of an individual 
whale; at another site we found nearly a whole 
row of a dorsal vertebra embedded in beach gravel 
(Fig. 5) .  These bones cannot have been sig- 
nificantly reworked, which implies that the whole 
carcass was deposited close to the driftwood limit. 

Sea-level curves from the Arctic are based 
mainly on age determinations on both whalebone 
(Forman 1990; Dyke et al. 1991) and driftwood 
(Salvigsen 1978, 1981). It has been assumed that 
whalebone curves and driftwood curves are 
directly comparable because ages from both type 
of material plots on a smooth sea-level curve 
(Salvigsen 1978; Forman et al. 1987). However 
this has never been rigorously tested. 

At five locations we collected whalebones and 
driftwood from the same shoreline. In addition, 
Knape (1971) reported three pairs of such samples 
from southern Edgeoya. Fig. 6 shows that the 

Fig. 4. Recent driftwood 
appears as a marked line, 
called the driftwood limit, 
on the present beach ridge 
in Humla (Fig. 1). 
Photograph towards 
northeast. BarentsQya seen 
in the background. 
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fig. 5 In  situ dorsal \ertebra of a whale embedded in beach 
8raYc.l in Smslledalen (Fig. 1). The trowel is ca 25 cm long. 

calibrated ages plot on a straight 45" line. demon- 
strating that driftwood and whalebones found on 
the same shoreline yielded similar ages. Knape 
( 1Y71) concluded that the whalebones yielded 125 
to 420-year younger results than driftwood after 
substracting a reservoir correction of 400 years 
for the whalebones. However. as mentioned 

Whale bone 
dates (cal yrs BPI 

1 

above, the ages were not corrected for isotopic 
fractionation and thus were reported 140 years 
too young. 

In arctic areas where the shore is covered with 
sea ice most of the year, all molluscs live below 
the low-tide level (Fig. 2) (Aarefjord 1969; Blake 
1975). Even the bivalve Mytilus edulis, which is 
known to inhabit intertidal waters, lived 10-20 m 
below the contemporaneous sea level on Edge0ya 
during the Holocene climatic optium (Hjort & 
Mangerud 1995). During emergence. shells from 
older sediments are commonly reworked by 
waves and redeposited together with younger 
beach sediments. Therefore, shells provide a 
minimum altitude of the sea level at the obtained 
''C age, but frequently the sea level was con- 
siderably higher. Evidently. shells are normally 
not suitable as sea-level indicators in these 
regions. Exceptions are shells found close to the 
marine limit where they cannot have been rede- 
posited from much older sediments, simply 
because the area was covered by glaciers immedi- 
ately before the marine limit shore line was 
formed. 

10000 - 
(87-6598, 87-661) 

- 
(St 2485, St 2590) 

(86-581, 86-560) 8000 - 

- 

6000 - 

- 

4000 - 

2000 - 

(St 2660, St 2698) 

0 

0 2000 4000 6000 8000 10000 12000 

Driftwood dates (cal yrs BP) 

Fig. 6. Dates ot whale 
bone and driftwood 
collectcd on the same 
shoreline The error boxes 
show the maximum and 
the minimum calibrated 
age range (one sigma). 
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Results 
Kapp Ziehen 
The Kapp Ziehen area (Fig. 1) is characterised by 
morphologically well-developed strandlines (Fig. 
7).  The strandlines are cut by rivers originating 

from the glacier Augnebreen. In the northern 
part, Augnebreen overrode the Holocene shore- 
lines during the Little Ice Age (probably during 
the 19th century) (Lefauconnier & Hagen 1991). 
The average thickness of the littoral sediments in 
the shorelines is estimated from rivercuts and 

Fig. 7. Vertical aerial 
photograph of Kapp 
Ziehen (Fig. 1). Location 
of radiocarbon dated 
samples are marked, using 
the three last digits in the 
sample (field) number 
(Table 1). Photograph: 
Norsk Polarinstitutt S 90- 
6602. 
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outcrops of underlying bedrock to be less than 
2 m. 

The marine limit is marked by a large terrace 
88.5ma.s.l. (Fig. 7, sample 812). There is an 
increase in the surface slope from 78 m a.s.1. up 
to the nearly horizontal marine limit terrace. Sedi- 
ment in the terrace consists of well-rounded and 
sorted gravel with foresets dipping up to 10” 
towards the sea. 

Above the terrace, to the south, the rivers have 
locally eroded into (weathered) bedrock. The 
sediment on top of the bedrock is a diamicton 
with frequent, large dolerite boulders that are 
both bullet-shaped and striated. We interpret the 
diamicton as a glacigenic sediment, probably a 
till. The distinct morphological and sedimentol- 
ogical boundary between the terrace and the dis- 
sected diamicton marks the position of the marine 
limit. 

Dated samples with description are listed in 
Table 1. A search for pumice on the raised 
beaches yielded only two pieces, at 34.3 and 
42.2 m a.s.1. 

Humla 

The small bay Humla (Humla is formally the 
name of the river entering the bay), is located on 
the northeast corner of Edgeoya and faces the 
open Barents Sea (Fig. 1). Most of the surface 
below the marine limit consists of sand and gravel. 
although it is generally covered by a thin layer of 
peat or a silt-rich surface soil formed by cry- 
oturbation, solifluction, and accumulation of wind 
blown silt (Fig. 4). 

Raised beaches are distinct from the present 
shore up to approximately 35 m a.s.1. (samples 
508 and 676, Fig. 8). At this level there is a 8 to 
10 m high step or cliff in bedrock. Above the cliff 
the terrain rises gently, and only subdued beach 
forms can be identified. A series of distinct shore- 
lines appear again from about 70 to 78.8 m a d .  
(between sample 533 and 525, Fig. 8). Further 
up-valley on the east side of the river Humla, 
a small terrace with shell fragments occurs at 
86.8ma.s.l. (sample 516, Fig. 8). Age deter- 
minations with description of samples are listed 
in Table 2. 

No marine sediments were found above the 
terrace at 86.8 m a.s.1. (Fig. 8), and during field 
work we assumed that it represented the post- 
glacial marine limit. We made two small exca- 
vations (0.9 and 1.4 m deep) down to permafrost 

in the terrace slope. In both sections, mainly well- 
rounded. weakly stratified gravel with frequent 
shell fragments are present. The gravel is loose 
and many rounded cobbles and pebbles have been 
split by frost action. In one of the sections the 
gravel grades upwards into a silty diamicton on 
top of the section. A shell-fragment from the 
terrace was radiocarbon dated to >54,800 yrs BP 
(Table 2). Amino acids measurements on 
6 shell fragments, including the one that was 
radiocarbon dated, yielded high D/L ratios 
(Table 5) .  supporting the infinite radiocarbon 
date. Compared to the D/L ratios from the Kapp 
Ekholm section at Spitsbergen (Mangerud & 
Svendsen 1992) and the sections on Kongsoya 
(Ingdfsson et al. 1995), the D/L ratios suggest 
an Early Weichselian, or older age, for the shell 
fragments. 

In the field we interpreted the diamicton to be 
of the same origin as the silt-rich surface soil 
mentioned above, which covers most of the Hol- 
ocene terraces. However, if the diamicton is a 
till, the terrace may be compared with the 87 m 
terrace in Linnedalen on the western coast of 
Spitsbergen (Mangerud et al. 1992a). In that case 
the terrace is not related to the post-glacial sea 
level (marine limit). If we had known that the 
shell fragments were “old”, we would have inves- 
tigated the diamicton more carefully. 

Along the mountainside west of Humla, there 
is a small abrasion cliff in bedrock with its foot 
at approximately the same altitude as the 
86.8 m a.s.1. terrace (arrow in Fig. 8). Above this 
small cliff, glacially striated and polished boulders 
are common in stream bottoms, indicating a till 
at the surface, which was not found in the upper 
2 m of sediments below the cliff. This supports the 
interpretation that the 86.8 m terrace is related to 
the post glacial sea-level. Whether the terrace 
was formed by erosion in old sediments at the 
postglacial marine limit or the shell fragments 
were redeposited from higher elevations cannot 
be determined. In any case, we consider the ter- 
race to represent the postglacial marine limit. 
Also the altitude correlates well with other obser- 
vations of the postglacial marine limit on Bar- 
entsoya and E d g e ~ y a  (see below). 

Diskobukta 

Diskobukta, situated on the western side of Edg- 
e8ya, faces towards Storfjorden (Fig. 1). The 
two valleys Raddedalen and Smelledalen enter 
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Fig. 8. Vertical aerial 
photograph of Humla (Fig. 
1). Location of radiocarbon 
dated samples are marked, 
using the three last digits in 
the sample (field) number 
(Table 2 ) .  Arrow (lower left 
side) points to the ablation 
cliff with the same altitude 
as the marine limit terrace. 
Photograph: Norsk 
Polarinstitutt S 90-2404. 

Table 5. Amino acid D/L ratios from the 86.8 m a.s.1. terrace at Humla. 

Field no. Lab. no. Species 
DlL  

Total Free 

88-516A BAL 2709 
88-516B BAL 2710 
88-516C BAL 2711 
88-517A BAL 2712 
88-517B BAL 2713 
88-517C BAL 2714 

Mya truncata 
Hiatella arctica? 
Hiatella arctica 
Mya truncata 
Hiatella arctica? 
Mya truncata 

0.071 f 0.003 
0.059 2 0.005 
0.077 -t 0.006 
0.075 
0.087 2 0.003 
0.120 I 0.002 

0.395 f 0.005 
0.357 f 0.049 
0.329 ? 0.006 
0.348 
0.496 ? 0.006 
0.373 10.046 

Amino acid D/L (D-alloisoleucine/L-isoleucine) ratios in shell fragments found in the 86.8 m a.s.1. terrace at Humla. Samples 88- 
516A-C are fragments picked directly from the section, and 88-517A-C are fragments found on the surface of the terrace slope. 
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fig 9. Vertical aerial photograph of Diskobukta. Raddedalen and Smelledalen (Fig. 1). Location of radiocarbon dated samples 
are marked. using the three last digits in the sample (field) number (Table 3). Photograph: Norsk Polarinstituft S 90-2619, S YO- 
2650 & S 90-6613. 
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Raddesletta (sletta in Norwegian means plain) 
about 5 km from the present shore (Fig. 1). Rad- 
desletta is a coastal plain with a well-developed 
braided river system (Fig. 9). A continuous series 
of raised shorelines appears on Raddesletta from 
the shore to about 17 m a.s.1. (Fig. 9, sample 582). 
Terraces which consist of marine sediments occur 
on both sides of Raddedalen from 23 m (Fig. 9, 
sample 566) to the marine limit (Fig. 9, sample 
572), except for the interval between 45 to 60 m 
(Fig. 9, between samples 325 and 573), where 
sediments have been removed by slope processes. 
Dated samples with descriptions are listed in 
Table 3. 

On the eastern side of the river in Raddedalen, 
approximately 9 km from the present shore, there 
is a large terrace (Fig. 9, samples 585 and 572). 
Sections in the terrace show sand and gravel beds 
dipping both down and up valley. The deposit is 
inferred to be a large spit formed by longitudinal 
drift from the south. Shell fragments were found 
in gravel beds near the terrace surface. Two frag- 
ments were dated to 11,685-11,290 cal yrs BP 
(TUa-338) and 10.930-10.610 cal yrs BP (TUa- 
627). respectively. The highest point on the 
deposlt is found near the valley slope, 85.1 m a.s.1. 
Here rounded pebbles occur frequently on the 
surface, and outcrops show sand and gravel beds 
dipping towards the valley side. From this we 
conclude that 85.1 m a.s.1. is a minimum value for 
the marine limit in Raddedalen. Marine sedi- 
ments were not found at higher elevations in this 
valley. 

Southern Edgepya 

The sea-level curve constructed by Knape (1971) 
for southern Edgeaya lacked ages above 
53m a.s.1. Knape collected the samples in 
Bjarnbukta and Negerdalen (Fig. 1) and levelled 
all altitudes except the uppermost sample of drift- 
wood (53 m a.s.l.), which was measured with an 
altimeter. 

In Dianadalen (Fig. 1) situated 15 km north of 
Negerdalen, we collected three samples close to 
the marine limit (Fig. 10; Table 4). Unfortunately. 
due to harsh weather conditions, these terraces 
and samples were not levelled, and the barometric 
readings were not rechecked. Because of the 
uncertainties in altitudes for the Dianadalen 
samples and a possible difference in emergence 
between Dianadalen and Negerdalen, we have 
not constructed a sea-level curve for the period 

prior to 7000 years BP for southern Edgeoya. 
However, these data are plotted together with 
Knape’s data from Negerdalen, and the course of 
sea level is indicated by a stippled line (Fig. 14). 

The marine limit on Edgepya and Barents~ya 

As a result of weathering and solifluction pro- 
cesses in the soft and schistose rocks, the marine 
limit is not morphologically well marked. Our 
best measurements of the marine limit are from 
Kapp Ziehen, Humla and Diskobukta and are 
between 85 and 89 m a.s.1. (described above; for 
other observations of marine limits on Edgeoya 
and Barentsoya, see Mangerud et al. 1992b). 

Knape (1971) concluded that the marine limit 
on the western coast of Edgeoya was about 
90 m a.s.1. and on the east coast 95 m a.s.1. This 
assumption was based on altimeter readings by 
himself and by Glaser (1968) on the western coast 
of Edgeoya, and by Biidel (1962, 1968) on the 
eastern and northern coasts of Edgeoya. 
However, our data do not show any significant 
difference in altitude of the marine limit between 
the western and eastern coasts of Edgeoya. Our 
observations also imply that Knape’s altitudes are 
slightly overestimated. We are not confident that 
the measured differences obtained by us reflect 
real differences in elevation of the marine limit, 
and we therefore conservatively conclude that the 
marine limit is 85 to 90m above sea level on 
Barentsoya and northern Edgeoya. 

In southern Edgeoya the data are scarcer. 
Knape (1971) reported a beach ridge at 72 m a.s.1. 
overlain by an end moraine in front of Hart- 
mannbreen just east of Bjarnbukta (Fig. 1). In 
Negerdalen the highest terrace is 75 m a.s.1. 
(Knape 1971). Both these elevations are mini- 
mum values and are based on barometric 
readings. The altitudes on the terrace in Dian- 
adalen are even more uncertain because they 
were measured only once. In spite of the scarce 
data, it seems likely that the marine limit on 
the southern part of Edgeoya is between 75 and 
80 m a.s.l., and is thus just a few metres lower 
than on the northern part of the island. 

Construction of sea-leueI curves 

Measurement errors on the samples are small 
both concerning altitude and age, and errors 
should be random on each side of the real value. 
Evidently, most samples should plot on or close 
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to the true sea-level curve. Therefore. we have 
defined the sea-level curves by fitting the drift- 
wood and whale bone dates with a least square 
regression curve. The advantage of this approach 
is first of all that the curve represents an objective 
mean of the individual data points. Secondly. the 
sea-level curve is expressed by a mathematical 
equation that may be used to calculate the rate 
of change and quantify the differences in sea-level 
change between different areas. The weakness of 
this method is that the constructed sea-level curve 
is probably smoother than the real curve because 

Fig. 10. Vertical aerlal 
photograph of Dianadalen 
(Fig. 1). Location of 
radiocarbon dated samples 
arc marked, using the 
three last digits in the 
sample (field) number 
(Table 4) .  Photograph: 
Norsk Polarinstitutt S 90- 
6634. 

short-lived variations in the rate of eustatic sea- 
level rise must have occurred. However. these 
variations could hardly have been detected with 
the available dating accuracy. 

We have tested different functions (second- 
order function, exponential function, etc.) on the 
datasets. To obtain the best fit, the dataset from 
each locality had to be split into two groups: dates 
older and dates younger than 7000 years BP. We 
obtained a third-order function for the dates older 
than 7000 years BP and a second order function 
for the dates younger than 7000 years BP. The 
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goodness of fit is between 0.974.99 for all curves. 
Sea-level curves for the four localities are shown 
in Figs. 11-14. 

As pointed out by Andrews (1986) and Pirazzoli 
(1991), it is important not only to plot the sea- 
level index point but also to include the uncer- 
tainty associated with each point on the sea-level 
graph. On the sea-level curves (Figs. 11-14) the 
age range of one standard deviation of the cali- 
brated radiocarbon ages is drawn. This calibrated 
age range varies from 100 to 500 years (Tables 1 
to 4, columns A and D). At about 10,000 cal yrs 
BP, the emergence was about 20 mm/year (Fig. 
15), and an age range of 300 years corresponds 
to an altitudinal range of -+6.0m. In the lower 
part of the curve, at about 4000 cal yrs BP, the 
same age range would correspond to an altitudinal 
range of 21.5 m. 

The altitudinal uncertainty consists of errors in 
determining the driftwood limit, variation in the 
driftwood limit and errors in levelling of the 
samples. These errors sum up to about *1 m. As 
illustrated, the main uncertainty prior to ca 5000 
cal yrs BP is a result of the imprecision of the 
calibrated radiocarbon ages, whereas the alti- 
tudinal measurement errors, which are not more 
than *1 m, become more important after 5000 
cal yrs BP, due to lower emergence rates. 

Relative sea-level history 
The initial phase: stable or rapidly falling sea- 
level? 

As constructed, the sea-level curves indicate a 
rapid fall from the marine Limit immediately 
after deglaciation (Figs. 11-14). The sea-level 
curves also suggest that the marine limit on both 
Edgeoya and Barentscbya was formed almost 
simultaneously about 11,000 cal yrs BP (Figs. 11- 
14). However, some ages on shells in glaciomarine 
sediments indicate that the deglaciation occurred 
approximately 1000 cal years earlier (see below). 
If these results are correct, then sea level 
remained stable during this early phase. 

On Frankenhalvoya (Fig. l ) ,  15 km west of 
Kapp Ziehen, Landvik et al. (1992) found the 
bivalve Nuculana pernula in glacio-marine sedi- 
ments located about 3 m  above the base of the 
sequence. A sample was dated to 10,265 2 95 14C 
yrs BP (Ua-2536) (12,235-11.750 cal yrs BP). The 
last ice movement on Frankenhalvoya was from 

the west across the peninsula. It is therefore likely 
that Kapp Ziehen was deglaciated earlier than 
Frankenhalvoya (Landvik et al. 1992). However 
at Kapp Ziehen the large whale bone found in 
the marine limit terrace was dated to 10,930- 
10,785 cal yrs BP (Table 1, T-9913). Because of the 
old date from Frankenhalvoya, the Kapp Ziehen 
sample was redated, but with a similar result 
(10,835-10,475 cal yrs BP, T-99131). Two ages on 
shell fragments from Blifjorddalen and Dian- 
adalen (Fig. 1) also tend to push the date of 
deglaciation 1000 cal years back in time (Landvik 
et al. 1992) compared to the sea-level curves. 

On the western coast of Spitsbergen (Fig. 1) 
there are arguments for a nearly stable relative 
sea level between about 12,500 to 11,000 cal yrs 
BP (10,700 and 9700 l4c yrs BP) (Landvik et al. 
1987; Lehman & Forman 1992). The reason is 
postulated to be an ice growth during the Younger 
Dryas in eastern Svalbard, such that the rate of 
glacio-isostatic rebound was reduced or reversed. 
This implies a stillstand or reduced rate of uplift 
also beneath the ice sheet covering Edgeoya and 
Barentsoya. The subsequent deglaciation was 
rapid because of calving. It is therefore possible 
that the inception of rapid uplift was delayed until 
Edgeoya and Barentsoya were ice-free, and that 
the last phase of the abovementioned stillstand 
caused a stable sea level during the first period 
after the deglaciation. 

There are several arguments against this inter- 
pretation: 

(1) The timing is problematic. If the stillstand 
on the western coast was due to ice growth in the 
east, then Barentsoya and Edgeoya must have 
been ice-covered during most of the stillstand. 
However, the shell dates from Barentsoya and 
Edgeeya cover most of the stillstand period in 
western Spitsbergen. 

(2) The shorelines formed during this period on 
the western coast of Spitsbergen are very distinct 
(large beach ridges and terraces) compared to 
younger shorelines. This morphological differ- 
ence in shorelines has been used as an argument 
for a stable or transgressive sea level (Landvik et 
al. 1987; Forman et al. 1987). The shorelines 
from this period on Edgeeya and Barentsoya are 
similar to younger shorelines formed during rapid 
emergence. 

(3) Also, if this interpretation is correct, we 
would expect a gradual increase in emergence 
rate after the stillstand, whereas the curves are 
steep from the outset (Figs. 11-14). 
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~~..--.--y+e Marine limit 

0 Driftwood 

+ Whale bone 

Fig. 11. Relative sea-level 
curve for Kapp Ziehen. The 
calculated regression 
equation prior to 7000 cal 
yrs BP is: y (m a.s.1.) = 
1.80311~10-y~3 - 4.40261- 
10-’x2 + 0 . 3 6 3 3 3 3 ~  - 975.5. 
After 7000 cal yrs BP: y = 
4.43627 . lO-’xZ + 5.25669. 
10-‘x + 3.68727 (x = cal yrs 
BP).  

Fig. 12. Relative sea-level 
curve for Humla. The 
calculated regression 
equation prior to 7000 cal 
yrs BP is: y (m a.s.1.) = 

1 0 - s ~ 2  + 0.261035~ - 
708.187. After 7000 cal yrs 
BP. y = 3.68251. 
~O-’X’ + 1.27263. 

1 . 2 6 9 3 5 . 1 0 - ’ ~ ~  - 3.11141. 

W 3 x  + 2.73365. 

We have no ready explanation to this dis- 
crepancy between the ages on the three abov- 
ementioned shells and the sea-level curves. 
According to the sea-level data it seems most 
reasonable that the sea-level curves fell rapidly 
from the marine limit following deglaciation at 
about 11.000 cal yrs BP. 

At about 9000 cal yrs BP. the relative sea level 
was as low as 4 W 5  m a.s.1. (Figs. 11-14). This 
means that half of the total postglacial emergence 

occurred within the first 2000 years after the deg- 
laciation. A half-response time of 2000 years is 
common for emergence curves from deglaciated 
areas (Dyke et al. 1991). 

Transgression between 9000-7000 cal yrs BP? 

A transgression in Holocene time is reported from 
several sites in western Spitsbergen (Landvik et 
al. 1987; Forman et al. 1987; Salvigsen et al. 1990) 
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Fig. 13. Relative sea-level 
curve for Diskobukta. The 
calculated regression 
equation prior to 7000 cal 
yrs BP is: y (in a.s.1.) = 
1.48743.10-9~3 - 3.60474. 
10-5x2 + 0.296724~ - 
792.632. After 7000 cal yrs 
BP: y = 2.93397. 
10-'x2 + 1.62237. 
10-3x + 1.23663. 
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Fig. 14. Relative sea-level 
curve for Southern 
Edgeoya. Due to 
uncertainties with the data 
prior to 7000 cal yrs B.P. no 
sea level equation is 
calculated for this period. 
After 7000 cal yrs BP the 
calculated regression 
equation is: y (m a.s.1.) = 

W 3 x  + 1.20223. 
3.94446.10-'x2 + 1.47441. 

and from Nordaustlandet (Hyvarinen 1969). On 
Talaveraflya, southwestern Barentsmya (Fig. l), 
Feyling-Hanssen (1965) described a 2 to 4cm 
thick layer with terrestrial plant remains covered 
by marine sediments at 12.6 m a.s.1. The layer, 
interpreted by him to be a terrestrial peat, was 
dated at 7270-6360 cal yrs BP (6000 ? 400 14C yrs 
BP), and the overlying marine sediments were 
consequently interpreted as indicating a trans- 
gression. Talavera is later used as the name for 

the Holocene transgression on Svalbard (Landvik 
et al. 1987; Forman 1990). According to the 
curves (Figs. 11-14), sea level cannot possibly 
have been as low as 12.6 m a d . ,  7000 to 6000 cal 
years ago. The terrestrial plant remains must have 
been redeposited in shallow sea water. The name 
Talavera Transgression should thus be aban- 
doned. 

Between 8500 and 8000 cal yrs BP the rate of 
emergence was less than 10 mm/year for all three 
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Fig. 15 Katc of change for the four localities obtained by 
differentiating the relative sea-level equations (Figs. 1 I .  12. 13 
and 14) For the last 71WW cal years. the rates for Humla and 
Diskobukta lie hetwccn the curves shown for Southern E d g e a y  
and Kapp Ziehcn 

curve5 (Fig. 15). considerably lower than during 
preceding and subsequent periods. A reduced 
rate of emergence is also shown by Landvik et  
al. (19x7) for several curves on Svalbard. The 
emergence curve from Svartknausflya (Salk 'I 'g sen 
1978). on the southern part of Nordaustlandet 
(Fig. 1 ) .  shows the Same pattern with a reduced 
rate of emergence in this period. O n  the northern 
part of Nordaustlandet, Blake (1961) described a 
well-developed beach. about 7300 cal years old. 
that is cut into bedrock in many places. This. he 
argued. indicates a balance between the isostatic 
uplift of the land and the eustatic rise of the sea. 
This cannot be seen on Barentssva and Edgetaya. 

In order to explain this reduced rate in emerg- 
ence. we have compared the eustatic sea-level 
curve from Barbados (Fairbanks 1989) (calibrated 
to calendar years) with the sea-level curves from 
Edgesya and Barentssya. Sea-level changes are 
not globally uniform because of changes in the 
geoid (Fjeldskaar 1989). However, as the change 
in gravity between Barbados and Svalbard has 
probably been insignificant during the last 9000 
years. the Barbados curve gives a good approxi- 
mation for the eustatic sea-level changes on Sval- 
bard (Fjeldskaar pers. comrn. 1995). It is clear 
from Fig. 16 that the reason for the slower emerg- 
ence is the result of a sustained eustatic rise 
together with a decreased isostatic uplift. The 

m a.s.1. 
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Fig. 16. Calibrated coral dates ( =  calendar years) from the 
Barbados sea-level curve (Fairbanks 1989) plotted together with 
the sea level curve from Kapp Ziehen. The isostasy curve drawn 
here is simply the Kapp Ziehen curve and the eustatic sea-level 
cuwe added together. The reduced rate of emergence observed 
between 'HM and 7000 cal yrs EP is caused by a sustained 
eustatic sea level rise parallel with a decreased rate of isostatic 
uplift. 

increased emergence rates after 8000 cal yrs BP 
are caused by the levelling out of the eustatic sea- 
level rise. 

Regional implications 
Isobase map 10,000 "C years B P I  11,000 cal yrs 

Deglaciation ages suggest an almost instan- 
taneous and final withdrawal of the last ice-sheet 
on Svalbard at 10,000 yrs BP (Mangerud et 
al. 1992a). Subsequently the entire archipelago 
emerged extremely rapidly (Forman 1990). An 
isobase map showing the elevation of raised 
beaches just before this rapid uplift started would 
depict the load of the melted ice inasses better 
than isobase maps for younger periods. Isobase 
maps for other periods have been presented 

BP 
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T d d e  6. Sea-level data for the 10.000 I4C yrs BP isobase map. 

Locality Reference Sea level Comments 

1)  Mitrahalvflya Forman 1990 

2) Brflggerhalvsya 

3)  P. Karls Forland 

Forman et al. 1987 

Forman 1990 

4) Daudmannsflyra Forman 1990 
5) Bohemanflya 

6) Kapp Ekholm Salvigsen 1984 

Salvigsen et al. 1990 

7) LinnCdalen Sandahl 1986 

8) Ytterdalen 

9) NW W. J .  berg land 

Landvtk et al. 1987 

Salvigscn ct al. 1991 

15 

30 

30 

42 
55-57 

65-84 

38 

50 

37/40 

10) NW Ssrkappland 
11) Bj~rngya 

12) Agardhbukta 

13) Diskohukta 
14) S. Edgcgya 
15) Hopen 

16) Hitmla 
17) Kapp Zirhrn 
18) Wilhelmsoya 

19) Svartknausflya 

20) Kongs@ya 

2 1 j Storflya 

22) P. Oscars Land 
Kraemerhukta 
Zorgdragerfjorden 

23) Murchisonfjorden 

24) Sjugyanc 
25) Mossclbukta 

26) Grdhuken 

27) W of Reinsdyrflya 

Salvigscn & Elgersma 1993 30 
Salvigsen & Slettemark 1995 4 0  

Salvigsen & Mangerud 1991 52-60 

This paper 85 
This paper 80 
Zale & Brydsten 1993 60 

This paper 
This paper 
Knape 1971 

87 
89 
75 

Salvigsen 1978 75 

Salvigsen 1981 100 

Jonsson 1983 66 

Osterholm 1990 

Blake 1961 

57 
43 
55 

Salvigsen unpubl. 20 
Salvigsen & Osterholm 1982 40 

Salvigsen & Osterholm 1982 17 

Lehman & Forman 1987 0 

Broad terrace at 15 ni a.s.1. dated to 10,450 f 330 yrs BP 

Large raised barrier beach present at 29 m a.s.1. Whalc rib 
at 3 0 m  a.s.1. dated to 9715 2 135 yrs HP 
Constructional beach ridge at 30 m a.s.1. Whalehoncs at 32 m 
dated to 10.610 t 160 yl-s BP and 2X m dated to 9700 f 130 

Whalebone at 42 m a.s.1. dated to 10,080 f 310 yrs RP 
Washing limit at 60 m a.s.1. Sea-level interpreted to he 
somewhat more than 55 m a.s.1. 
Piece of wood at 65 rn a.s.1. dated to 10.030 2 140 yrs BP 

Marked terrace at 84 ni a.s.1.. possibly marine limit. but shell 
fragment yielded infinite ages (Mangerud & Salvigsen 
unpubl.) 
Wood from terrace 37 m a.s.1. dated to 9980 t 70 yrs BP 

Whalebone 39.5 m a.s.1. dated to 10.020 f 140 yrs BP 
Beach level B parallel with Nordenskidldkysten dated to 
10,600 f 130 yrs BP 

Beach level B. This beach risea slightly from west towards 
cast. 
Beach level B. 
N o  elevated shorelines. 

Terrace at 52 m a.s.1. dated to 9870 t 140 yrs BP Posibly 
the marine limit. Altitude re-checked by Salvigsen & 
Mangerud 1991. Not >60 m a.s.1. Tectonic suhqidence’? 

yrs BP 

Driftwood at 58 m a.s.1. dated to 9800 t 130 yrs BP Curve 
extrapolated back to 10.000 yrs BP from this date. 

Curve extrapolated hack to 10,000 yrs BP from whalebone 
at 57 m a.s.1. dated to 9435 ? 155 yrs BP 
Whalebone dated to 9630 f 120 yrs RP at 70ma.s.l. The 
10,000 sea-level is probahly a little highcr. 
Samples at 100 m a.s.1. dated to9850 2 80 yrs BPThc marine 
limit exceed the 100 m level slightly. 
Extrapolation of curve to marine limit (66 m a.s.1.) suggests 
deglaciation at 10,000 yrs BP 
Deglaciation between 11.(K)U and 10,000 yrs BP 
Marine limit. 
Marine limit. 
Curve extrapolated to 10,000 yrs RP from shell dated to 
9640 f 110 yrs BP at 44 m a.s.1. 
Marinc limit, area deglaciated around 10.000 yrs BP 

Area deglaciated approximately 11,OUI) yrs RP Elevation 
read off from curve. 
Area deglaciated approximately 11.000 yrs BP Elevation 
read off from curve. 
0-isohase marks the boundary for elevated shorelines. 

The altitude/age is supported by a sea-level curve based on several “C dates except 11) BjdnBya and 26) W of Reinsdyrflya. All 
dates in “C years BP.  

before (Schytt et al. 1968; Boulton et al. 1982; 
Forman 1990 and Forman et al. 1995). Table 6 
shows the sea-level data used to construct the 

10,000 “C yrs BP isobase map. In western Spits- 
bergen the emergence was slow at that time, and 
thus an error in dating would not result in a large 
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Fig. 17. Irohase map for Svalbard showing the present elevation of shorelines formed approximately 1O.ooO “C yrs BP.  The altitude 
(first number) and locality (raised number, see table 6) are given for each site. 
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error in elevation. In eastern Svalbard, however, 
emergence was rapid, and the estimated sea level 
at the time of deglaciation may underestimate the 
altitude of the 10,000 14C level,. 

The uplift dome has a circular/elliptic shape 
and is limited in extension towards the north, 
south and west. The distance between the isobases 
increases from the edge towards the centre, indi- 
cating a relatively thin and low gradient ice sheet 
over eastern Svalbard and adjacent parts of the 
Barents Sea, as previously shown by the model- 
ling of glacial rebound in the Svalbard-Barents 
Sea area (Lambeck 1995; Elverhd 1993). The 
observations from Edge~ya  and Barents~ya con- 
firm this general picture of emergence on 
Svalbard. The almost identical curves together 
with similar marine limit observations suggest that 
the area between Diskobukta-Humla-Kapp 
Ziehen has emerged without any noticeable 
tilting. Thus the localities should be found on the 
same isobases throughout the Holocene. Most 
data fit well with the isobase map (Fig. 17), but 
one evident exception is Agardhbukta. According 
to the constructed map, the sea level 10,000 14C 
yrs BP should be close to 80ma.s.l. (Fig. 17), 
whereas the observations suggest a marine limit 
between 52 and 60 m a.s.1. (Table 6). The reason 
for this is unknown, but one alternative is that 
this discrepancy was caused by large scale faulting 
(in Storfjorden?). 

Indications of an  earlier and larger uplift-centre 
in the southern Barents Sea? 

The emergence rate on southern EdgeBya was 
greater than at Kapp Ziehen through the last 7000 
cal years (Fig. 15), even though the marine limit is 
lower on southern Edge~ya .  S to r~ya  and Hopen, 
situated northeast and southeast of BarentsBya- 
Edge~ya ,  respectively (Fig. l), show the same 
pattern. The marine limit on Storoya is 66 m a.s.1. 
and was formed approximately 11,000 cal years 
ago (Jonsson 1983). On Hopen the postglacial 
marine limit is more than 60 m a.s.1. (Hoppe et 
al. 1969; Zale & Brydsten 1993). By extrapolating 
the curve from Hopen, the sea level at 11,000 cal 
yrs BP is ca 60 m 0.h. During the first 2000 years 
after the deglaciation the emergence curves are 
parallel (Fig. 18), but at about 7000 cal years the 
curves start to diverge. During the last 3000 years 
the emergence on Storoya has been only ca 2 m 
whereas at Hopen it has been ca 7 m (numbers 
are corrected for different present-day driftwood 
limits). 

-'+- 
- - - - _ _ _  

rn a.s.1. 

70 

\ Hopen 

Cal yrs BP 

Fig. 18. Calibrated 14C dates of driftwood samples (mean value) 
for Stordya (Jonsson 1983) and Hopen (Hoppe et al. 1969: Zale 
& Brydsten 1993). The curves through the datapoints are drawn 
as originally published. The datings between 11,OOO and 9000 
cal yrs BP coincide for both localities, but after 7000 cal yrs BP 
the two datasets clearly diverge with the data from Storcaya 
being 5-6 m below the data from Hopen. 

The observed differences in emergence rates 
between southern Edge~ya  and Kapp Ziehen and 
between S to r~ya  and Hopen could be caused 
by an isostatic memory of a larger and earlier 
downwarping in the southern Barents Sea. From 
11,000 to 9000 cal yrs BP the emergence at all 
discussed sites was dominated by the rapid iso- 
static uplift due to the final rapid glacial unloading 
of Svalbard and the northern Barents Sea, as also 
is shown on the western coast of Spitsbergen 
(Landvik et al. 1987; Forman 1990; Mangerud 
et al. 1992a). When the uplift from that centre 
decreased (after 7000 cal yrs BP), the remnant 
isostatic rebound from the loading of the southern 
Barents Sea became visible as faster uplift in the 
southern area than further north. 

Fjeldskaar (pers. comm. 1994) and Breuer & 
Wolf (1995) point out the possibility of a lateral 
change in mantle viscosity from east to west to 
explain the difference in uplift rates between west- 
ern and eastern Svalbard. This could be an 
alternative explanation to the different emerg- 
ence rate between Storoya and Hopen, and 
between Kapp Ziehen and southern EdgeGya, 
with increasing mantle viscosity towards the 
south, away from the plate boundary north of 
Nordaustlandet. 
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Sea ice conditions in the Arctic Ocean 

Haggblom (1982) noticed zones on the shore of 
Hopen where the amount of driftwood was small: 
he speculated that this might indicate climatic 
conditions with "long summers" and a northerly 
position of the he3 ice limit. The most distinct 
zone was between ca 10.000 to 8000 cal yrs BP 
(9000-7000 "C y s  BP) where almost no driftwood 
occurred. As shown by the sea-level curves (Figs. 
11-14). driftwood reached Edgesya and Bar- 
entssya during all time intervals (Tables 1 4 ) .  
Thus. the Arctic Ocean has been covered with 
drifting sea ice throughout the Holocene. 

Conclusions 
Due to frequent and well-preserved driftwood. 
relative sea-level changes in eastern Svalbard can 
he mapped in great detail. The sea-level curves 
from Edgesya-Barentssya are among the most 
accurate and be<t dated Holocene sea-level curves 
from the Arctic. 

Between 11 .000 and 10.000 cal yrs BP. the sea- 
level curveE show a rapid emergence (40-20 mm/ 
year). 

All curves indicate a slower rate of emergence 
between 9000 and 7000 cal vrs B P  with a minimum 
at ca 8200 cal yrs BP. This is explained by a 
sustained eustatic sea-level rise parallel with a 
decreased isostatic uplift. 

The terrestrial plant remains on Talaveraflya 
(Feyling-Hanssen 1965) that have been used as a 
proof of a transgression in mid Holocene time 
must have been redeposited in shallow sea water. 
The name Talaveru Transgression should thus be 
abandoned. 

The uplift rates on southern E d g e ~ y a  are higher 
than on northern Edgesya and Barentssya during 
the last 7000 cal yrs. Through further comparison 
of the sea-level curves from S t o r ~ y a  and Hopen. 
we suggest that a memory of an earlier and larger 
glacio-isostatic downwarping in the southern Bar- 
ents Sea is detected in the sea-level curves from 
Hopen and southern Edgesya. 

The sea-level curves and marine limit obser- 
vations from the northern part of Edgesya (Dis- 
kobukta and Humla) and Barentssya (Kapp 
Ziehen) are almost identical. This fact provides 
strong evidence that no major vertical faulting 
occurred between these locations during the last 
11 .000 cal years. 
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