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We investigate patterns, processes, and rates of sediment accumulation within the marginal ice zone of
the western Barents Sea. The Barents Sea is among the most productive of the Arctic marginal seas, with
approximately half of the sediment burial ﬂux derived from marine rather than terrestrial sources.
Sediment accumulation rates were quantiﬁed by 210Pb geochronology at 14 stations, ranging in water
depths from 173 to 503 m, along a south–north latitudinal gradient of 61 (75–811N). The average
sediment accumulation rate for all stations is 0.770.4 mm/yr. In general, lower sediment accumulation
rates are associated with coarser sediment fractions at shallower water depths (200 m) where currents
remove ﬁne-grained sediments and transport material to the deeper regions. Higher sediment
accumulation rates are detected in deeper water stations and are largely associated with speciﬁc
sedimentation events and/or features of the Barents seaﬂoor. Although the C/N ratio of surface
sediments (0–2 cm) from all stations indicates a predominance of sediments of marine origin
(C/N ¼ 9.071.0), there is no distinct depositional pattern, indicating preferential burial in areas more
heavily inﬂuenced by the marginal ice zone. We conclude that a combination of mixed sediment
sources, large shifts in the location of the marginal ice zone over time, and the benthic boundary layer
processes obscure the productivity signal preserved in these seaﬂoor sediment deposits of the western
Barents Sea.
& 2008 Elsevier Ltd. All rights reserved.
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1. Introduction
The vast majority (70%) of sediment supplied to the Arctic
Ocean accumulates in continental shelf seas. Among Arctic
marginal seas, the Barents Sea is ﬁrst in terms of total annual
sediment burial, with an average burial rate of 259  106 t/yr,
followed by the Kara Sea (194  106 t/yr), Beaufort Sea
(123  106 t/yr), East Siberian Sea (109  106 t/yr), Laptev Sea
(67  106 t/yr), and Chukchi Sea (19  106 t/yr), based on the
sedimentary record for the Holocene era (0–11 kyr B.P.) (Stein
and Macdonald, 2004). These sediment deposits consist of ﬁnegrained clays and silts interspersed with layers of sand, representing typical marine, hemipelagic sedimentation (Ivanova et al.,
2002). While the long-term sedimentary record for the Barents
Sea has been well described through the analysis of seismic
records, scant information exists on modern sediment accumulation processes and rates for this arctic marginal sea.
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The Barents Sea is also the most productive of the Arctic seas,
with a relatively high proportion (47%) of the sediment burial ﬂux
derived from marine rather than terrestrial sources (Stein and
MacDonald, 2004). Sediments from bio-production are supplemented by terrestrial sources, namely rivers, coastal erosion, and
aeolian transport. Although difﬁcult to quantify, coastal erosion is
probably the largest terrigenous sediment source, with recent
estimates ranging from 59 (Rachold et al., 2004) to 119  106 t p yr
(Stein and Macdonald, 2004). Barents Sea river inﬂow is small
(163 km3/yr) compared to other Siberian arctic shelf seas, with an
associated sediment supply of only 18  106 t p yr (Holmes et al.,
2002). The groundwater discharge sediment input is even lower,
by an order of magnitude (Gordev et al., 1999). Compared to the
other terrigenous sources, aeolian sediment input to the Barents
Sea is negligible at 0.9  106 t p yr (Rachold et al., 2004).
Sea-ice sediment entrainment, transport, and melting processes have an inﬂuence on the re-distribution of Arctic sediments
(Rachold et al., 2004; Dowdeswell et al., 1998). Sea ice has been
shown to contain high amounts of inorganic material (Vinje and
Kvambek, 1991), US quartz and clay minerals (Nürnberg et al.,
1994) with biogenic components of only a few percent. Ice formed
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near the Yenisey and Ob rivers is transported by polar drift to the
north Spitsbergen and northern Barents Sea area (Emery et al.,
1997) reaching the Barents Sea within approximately 2 years
(Eicken et al., 2005). Although the magnitude of this sediment
source to the Barents Sea and elsewhere is still uncertain,
Elverhøy et al. (1989) estimate that up to 30% of modern
sedimentation in the Barents Sea may be connected to sea-ice/
sediment interactions.
Sediments reaching the seaﬂoor interact with bottom topography, resulting in areas of net deposition and erosion
(Dowdeswell et al., 1998; Sternberg et al., 2001). Bottom
topography in the Barents Sea is highly irregular, consisting of
platform areas with depths of less than 200 m, basins and troughs
with depths greater than 400 m. Deep troughs, located near Bear
Island in Storfjorden and adjacent to Kvitøya exhibit complex
morphological features that include glacial fans and seawardconvex-shaped bathymetries (Solheim et al., 1998). Turbidity
currents are induced on the sloping sides of troughs where dense,
downward-ﬂowing waters create the potential for sediment
transport from the shelf to the Arctic Ocean (Stein et al., 1994b;
Sternberg et al., 2001; Dowdeswell et al., 1998). Shallow bank
areas (100–200 m) consist of coarser sedimentary material due to
strong tidal currents, while ﬁne sediments are found along the
eastern Svalbard coastline and in troughs (Elverhøi et al., 1989).
Quantiﬁcation of modern rates of sediment accumulation aids
in the interpretation of seaﬂoor sediment biogeochemistry, e.g.,
nutrient cycling, organic carbon burial, sediment source identiﬁcation, sediment reworking, and biodegradation (Carroll et al.,
2008a; Renaud et al., 2008; Vandieken et al., 2006). The main
objective of the present study is to increase the currently limited
knowledge of the patterns, processes, and rates of modern
seaﬂoor sediment burial within the Barents Sea and in particular,
in areas under the inﬂuence of the marginal ice zone. Rates
derived in this study are based on the well-established 210Pb
geochronology approach, providing information on seabed processes operating over a time-scale of the order of 100 years.

2. Materials and methods
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Fig. 1. Barents Sea bathymetry, bottom topography (Norwegian Polar Institute
map) and benthic stations sampled during three cruises in 2003, 2004 and 2005.

an IAEA standard (IAEA-300). Detector blanks were determined
from measurements performed on empty sample vials over a few
days and these were found to be similar to natural background.
Samples were stored in plastic containers for 21 days to allow for
ingrowth of 214Pb and 214Bi prior to measuring 210Pb. Total 210Pb
was determined by measurement of the 46.5 keV energy peak;
210
Pbsupp (226Ra) was determined by measurement of 214Pb (295
and 352 keV) and 214Bi (609 keV). The 210Pbex activity was
determined by subtracting 210Pbsupp (average of 214Pb and 214Bi
activities) from total 210Pb for each depth interval. Analyses were
carried out on individual 20 g samples uniformly packed in vials of
a standard geometry. Sediment activities were corrected for selfabsorption (Cutshall et al., 1983). A second set of samples was
transported to IOPAS, Poland where the daughter product of 210Pb
(210Po) was quantiﬁed by alpha spectrometry. Analytical results
derived by both alpha and gamma methods in this investigation
were shown to be comparable (Zaborska et al., 2007) and thus
210
Po activities are not presented herein.

2.1. Field methods
Stations in the western Barents Sea are located along a general
south to north latitudinal gradient of 61 (75–811N) in (Fig. 1 and
Table 1). Sediment cores were collected by multi-corer except for
three stations where cores were sub-sampled from a box-corer
(stations XII, XVII, XVIII). Sampling was performed in June 2003
(stations I, Ia, II, IIa, III, IV, Va), August 2004 (stations VIII, X, XI,
XII) and May 2005 (stations XVI, XVII, XVIII). One sediment core
from each cast was sub-sampled for 210Pb (alpha spectrometry)
and sediment properties into 1 cm intervals to 10 cm depth and
2-cm intervals until core bottom. Three other cores from the same
cast were sub-sampled into 0.5-cm intervals to 5 cm depth and
1-cm intervals until 20 cm depth for the analysis of 137Cs and 210Pb
by gamma spectrometry. Similar depth intervals were combined.
All samples were dried at 60 1C and homogenized onboard the
ship and stored in plastic bags until analyses.
2.2. Laboratory methods
2.2.1. Radiochemical procedures
One set of samples was transported to ENEA, La Spezia, Italy.
Gamma-emitting radionuclides (210Pb, 137Cs) were measured
using ORTEC high-purity planar germanium detectors. Detector
efﬁciency was calibrated using several sources and veriﬁed using

2.2.2. Sediment characterization
Grain size, porosity, density, and Corg/Ntot measurements were
performed on individual depth layers from sediment cores.
Samples for grain size analyses were transferred into Petri dishes,
weighed and then transferred to a 60 1C oven for approximately
two days to obtain stable sample dry weights. The dried samples
were disaggregated and ground with an agate mortar and pestle.
Porosity was determined using a wet–dry method [(water weight/
dry sediment weight  100]. Dry sediment density (g/cm3) was
derived according to the relation dsd ¼ (weight of dry sediment in
the vial)/(volume of the dry sediment). Dry sediment volume was
derived as the difference between the vial volume and volume of
sediment water content (water volume ¼ (weight of vial with
undried sample–weight of vial with dried sample)/ density of
seawater).
Grain size analyses were performed using a combination of dry
sieving and electronic particle counting with a Sedigraph 5100.
Samples were initially split into coarse (40.063 mm) and ﬁne
(o0.063 mm) fractions by wet sieving, and then dried in 60 1C.
The fraction above 0.063 mm was dry sieved for 15 min using
sieves: 8, 4, 2, 1, 0.5, 0.25, 0.125 and 0.063 mm (Buchanan, 1984).
The ﬁne sediment fraction (below 0.063 mm) was suspended in
50 ml of distilled water, and sodium metaphosphate(V) was
added. After placement in an ultrasound bath for 10 min, the
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Table 1
Station location and water depth together with porosity, pelite fraction (o0.063 mm), radionuclide inventories and Corg/Ntot molar ratio in western Barents Sea sediments
Station

Latitude
longitude

Location

Depth
(m)

Porosity
(0–20 cm)

Pelite
fraction (%)
(0–20 cm)

210

I
Ia
II
IIa
III
IV
Va
VIII
X
XI

751400 301100
771380 251500
781150 271100
701030 251370
791010 251460
771010 29129
761230 221100
811170 261510
791220 281420
791570 301170

345
173
320
215
200
222
200
503
303
195

0.86–0.70
0.86–0.65
0.87–0.73
0.89–0.69
0.82–0.64
0.77–0.45
0.87–0.68
0.82–0.70
0.87–0.68
0.76–0.39

77–93

122
53

94–98
44–96
63–84

0.27
0.13
0.15
0.27
0.17
0.24
1.12
1.19
0.17
0.12

XII
XVI
XVII
XVIII

801090 291360
771050 281330
771260 401180
751410 311490

Hopen Trench
Edgeøya
South Kong Karslandet
East Erik Eriksentretet
East Erik Eriksentretet
Hopen Bank
Storfjordrenna
North Kvitøya Trench
North Kong Karsland
North-East Kong
Karsland
Central Kvitøya Trench
North Hopen Deep
East Storbanken
Hopen Trench

286
206
208
340

0.85–0.66
0.62–0.47
0.84–0.63
0.89–0.73

86–95
15–61
78–83
96–99

0.28
0.36
0.09
0.44

81
48
30
50

sample was introduced to the Sedigraph. Grain size is given in
weight percent of the total sample.
Corg and Ntot concentrations were determined for a limited
number of samples. Carbonates were ﬁrst removed by reaction
with HCl, and then samples were rinsed in de-ionised water
several times. Samples were dried, weighed and homogenized
prior to measurement using a CHN Perkin-Elmer 2400 analyzer.
The percentage of carbon was corrected for the weight change due
to carbonate removal (Kristensen and Andersen, 1987). The
inorganic fraction of nitrogen was assumed to be negligible
because the organic carbon content is around 1%. Herein we refer
to the ratio Corg/Ntot, as C/N.

2.2.3. 210Pb accumulation rates and radionuclide inventories
Sediment accumulation rates are determined from proﬁles of
excess 210Pb activity (210Pbex ¼ total 210Pb-supported 210Pb) versus
porosity-corrected sediment depth. Sediment accumulation rates
are calculated assuming an exponential decrease in 210Pbex with
sediment depth
At ¼ A0 elx=v
ln

210

Pbex ðxÞ ¼ ln

210

Pbex ð0Þ  ðl=vÞx

where 210Pbex (x) is activity at layer x, 210Pbex (0) is activity at layer
0, l is the decay constant and v is the sediment accumulation rate
(Robbins and Edgington, 1975). Rates were determined for three
cases: assuming (a) no mixing, (b) mixing in ﬁrst two sediment
depth intervals, and (c) mixing in ﬁrst four sediment depth
intervals. For cases (b) and (c), sediment accumulation rates were
quantiﬁed below the mixed layer. In all cases, the surface
sediment (0 cm) 210Pbex was allowed to vary to achieve a best-ﬁt
exponential proﬁle based on a minimum least-squares ﬁt criteria
for the entire proﬁle (surface to depth). The determined rates
represent maximum rates as we do not consider mixing below the
surface mixed zones designated in cases (b) and (c).
Inventories of 210Pbex and 137Cs were calculated as cumulative
sum of 210Pbex (Bq/g) and 137Cs (Bq/g) multiplied by cumulative
mass of each sediment layer (g/cm2). 210Pbex inventories are
presented in Bq/cm2 and 137Cs inventories are given in Bq/m2.
The statistical analysis program, STATSTICA, was used for the
calculation of means, standard deviations, correlations and
similarity between stations (Kruskal–Wallis test).

94–98
89–98
48–54

Pbex
inventory
(Bq/cm2)

137
Cs
inventory
(Bq/m2)

40
58

Corg/Ntot mean7st.dev.
(range)

8.370.8 (7.0–9.7)
10.371.6 (6.9–14.0)
8.571.5 (7.4–11.2)
9.871.4 (6.6–11.2)
10.271.4 (7.4–12.3)
10.372.4 (5.8–14.2)
8.871.6 (7.2–12.0)

142
55
85

3. Results
3.1. Sediment characterization
Grain size analyses conﬁrm that recent sediments are
comprised of silty clays (Table 1), exhibiting a high pelite (grain
sizeo0.063 mm) content, low sand and gravel content. However a
few stations contain a mixture of sediment types with a higher
content of coarse sediments (stations IV and XVI) (Fig. 2). In
general, coarser sediments are associated with shallow bank
stations (200 m depth). Among all stations, sediment porosities
range from 0.62 to 0.89 in surface sediments (0–0.5 cm),
decreasing with depth to 0.39–0.73 in layer 18–20 cm (Table 1).
C/N molar ratios for all sediment layers (0–20 cm) range from
5.8 to 14.2 (Table 1). C/N differs signiﬁcantly among stations
(Kruskal–Wallis test, H ¼ 24.9, Po0.001). Mean C/N ratios
(0–20 cm) are highest at stations Ia, IIa, III, and IV (post hoc
tests). Generally C/N is low (mean 9.071.0) in the surface mixed
layer (0–2 m) (Fig. 3) indicating a predominance of marine
supplies. At most stations, C/N molar ratios do not decrease with
depth (2–20 cm) due to organic matter mineralization and
possibly to the impact of terrestrial sediment sources. In contrast,
the C/N signature at station I (mean 8.471.2) clearly reﬂects a
predominance of marine organic matter supplies.

3.2.

210

Pb activities and radionuclide inventories

210
Pbsupp values (210Pb in equilibrium with the parent radionuclide, 226Ra) ranged from a minimum of 27–28 Bq/kg (stations
Va and XVI) to a maximum of 87 Bq/kg (station X). Stations in the
central Barents Sea (I, IV, Va, XVI, XVII, XVIII) contain lower
210
Pbsupp values than northern stations (Ia, II, IIa, III, X, XI, XII, VII).
210
Pbsupp values are inversely correlated with sand and gravel
content (r2 ¼ 0.87).
All 210Pbex proﬁles decrease exponentially with depth until
210
Pbex ¼ 0, i.e. the 210Pbsupp value is reached (Fig. 4). Two of the
stations have very high surface 210Pbex activities (VIII ¼ 556 Bq/kg
and XVIII ¼ 724 Bq/kg). At station XVIII, sediment organic carbon
content is also high (2.4%), which likely facilitated scavenging of
210
Pb to particles (He and Walling, 1996; Ab Razak et al., 1996).
Station VIII, the northernmost station is located near the shelf
break, an area under the inﬂuence of water masses moving
onto and off the shelf. Relatively high 210Pbex activities at this
station are likely due to boundary scavenging (Huh et al., 1997;
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Fig. 2. Comparison of grain size composition at stations XVI and XVIII.

I

Ia

II

IIa
Stations

III

IV

V

Fig. 3. Mean C/N ratio with standard deviation for surface (0–2 cm) sediment
layers.

Smith et al., 2003). These sediments may also be resuspended
repeatedly, allowing for additional absorption of 210Pb from the
water column (Smoak et al., 2000).
Inventories of 210Pbex range from 0.09 up to 1.19 Bq/cm2 (Table 1).
The highest inventories are associated with stations VIII and Va,
while the easternmost station, XVII, exhibits the lowest inventory.
This station is located in the Storbanken–shallow bank area, where
coarser sediments are observed. Stations Va and VIII exhibit both
high sediment accumulation rates and 210Pbex inventories.
137
Cs inventories are up to three times higher at stations VIII,
XII, and III than at other stations (Table 1). Station III is located in
Erik Eiksentretet between Nordauslandet and Kong Karls Land and
may receive terrestrial material from coastal erosion or glaciers
(Nordauslandet). Alternatively, terrestrial material may be derived
from melting sea ice transported to this region. Stations VIII and
XII are part of the Kvitøya Trench system, which extends from the
shelf into the Arctic Ocean. 137Cs signatures in sediments at these
two locations may be inﬂuenced by water masses originating in
the Arctic Ocean.

Berner, 1980; Boudreau, 1986). Visual evidence of surface mixing
is evident in 210Pbex proﬁles for stations I, IV, Va, and VIII (Fig. 4).
To account for the inﬂuence of surface sediment mixing on all
210
Pbex sediment proﬁles, we evaluate the sensitivity of rate
determinations assuming different surface mixed depths (0, 2, and
4 depth intervals). At nearly all stations, accumulation rates for
the three different test cases are within 10% of the average;
stations IV, Va, X, and XI are within 20% of their average rates
(Fig. 5). These rates represent upper limit values for sediment
accumulation because the approach assumes no mixing is
occurring below the upper four depth intervals (p3 cm). Carroll
et al. (2008a), also apply a formalized two layer mixing model to
evaluate the inﬂuence of mixing on each proﬁle. Their determined
210
Pb mixing rates were typically from 0.03 to 0.1 cm2/yr.
Very low sediment accumulation rates (0.2–0.4 mm/yr) were
determined at stations IV, XI, XII, and XVI (Fig. 5). At stations
I, Ia, II, IIa, III, X, and XVII accumulation rates were higher
(0.5–0.7 mm/yr). The highest accumulation rates (0.9–1.3 mm/yr)
were measured at stations Va, VIII, and XVIII. In general, sediment
accumulation rates are higher (e.g., VIII and XVIII) at stations with
the highest average pelite fraction (X97%) while stations with
coarse material (e.g., IV and XVI), and average pelite fractions
(X60%) exhibit low accumulation rates (0.2 mm/yr). Both stations
VIII and Va are located in underwater trench systems, where
sediments supplied from the surrounding slopes may be transported through sediment focussing to these locations.
137
Cs is often used as an independent check on sediment
accumulation rates by 210Pb (Carroll and Lerche, 2003). In the
Barents Sea data set, peaks in 137Cs activity connected to human
activities (i.e. Chernobyl accident, peak period of atmospheric
nuclear weapons testing) are not clearly recognizable in sediments because of generally low radionuclide activities (see 137Cs
inventories given in Table 1). If we calculate sediment accumulation rates by assigning an age of 1950 to the deepest depth of 137Cs
penetration, the determined 137Cs accumulation rates are slightly
higher than those determined from the 210Pbex proﬁles. Given the
greater degree of uncertainty in the 137Cs estimates, the 137Cs
results generally support our 210Pb dating results.

3.3. Sediment accumulation rates
4. Discussion
Both physical and biological mixing confounds sediment burial
histories through post-depositional alterations in the 210Pbex
activity depth proﬁle. Hence sediment accumulation must be
evaluated in combination with sediment mixing (Robbins, 1978;

210

Pb sediment accumulation rates derived for the western
Barents Sea integrate variations in water masses, ice cover,
productivity regimes, and sediment sources operating over 10’s
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marine productivity. Thus it is critical to derive quantitative
information as a baseline for future comparisons. Accumulation
rates, based on the assumption of mixing conﬁned to a shallow
surface layer, represent upper limit rate estimates for the region;
also see Carroll et al. (2008a). These rate determinations
support the interpretation of results from other investigators

to 100 years. We have quantiﬁed rates at a number of sites
along a north–south transect to provide baseline information on
modern depositional regimes in this poorly investigated region.
Based on future climate scenarios, signiﬁcant changes in sediment sources are likely for this arctic marginal sea as a result
of changes in sea ice distributions, freshwater inﬂow, and
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Fig. 4. 210Pbex depth proﬁles for all stations. Sediment accumulation rates were determined for three cases: (A) no mixing (solid line), (B) mixing in upper 2-depth intervals
(dash-dot-dot), (C) mixing in upper 4-depth intervals (dashed line). Heavy dashed horizontal line indicates the depth of 137Cs penetration.
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Fig. 4. (Continued)

under the multi-disciplinary CABANERA framework (Wassmann
et al., 2008).
Maximum sediment accumulation rates quantiﬁed below the
mixed depth (0–3 cm) are generally low, throughout the region,
ranging from 0.2 to 0.8 mm/yr at most stations. Higher rates
(0.9–1.3 mm/yr) are observed at stations Va (Storfjorden Trench),

VIII (Kvitøya Trench) and XVIII (Hopen Trench), as well as station
X (North Kong Karlsland). These rates are comparable to rates
determined for the eastern Barents Sea which ranged from 0.0 to
1.6 mm/yr (Smith et al., 1995) but lower than nearshore stations in
both the eastern Barents Sea (Smith et al., 1995) and fjords of
Svalbard (Hald et al., 2001).
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The relative proportion of particulate matter supplied by
bioproduction versus terrigenous sources is highest in the Barents
Sea compared to other arctic marginal seas (Stein and MacDonald,
2004). Seaﬂoor sediments in the western Barents Sea reﬂect this,
consisting in most places of mixed sources based on C/N ratios
which vary from 5.8 to 14.2. Coarse sediments (50.973.6% of
40.063 mm grain-size fraction), a visible mixed layer and lowsediment accumulation rate, are found at Hopen Bank (station IV).
At this location strong (27 cm/s) bottom currents were previously
reported (Sternberg et al., 2001). These conditions are not
conducive to the preservation of organic matter, thus the observed
higher C/N below the surface mixed layer may be connected to
terrestrial material transported by bottom currents. In contrast,
sediments deposited in Hopen Trench (station I) are mainly of
marine origin.
137
Cs is mainly supplied by terrestrial sources rather than as a
result of scavenging from the water column (Baskaran et al., 1996).
High 137Cs inventories at stations III and VIII probably result from
a higher proportion of terrigenous supplies from coastal erosion,
glaciers, or sea-ice melt in the vicinity of Svalbard. This is
supported by a high C/N ratio at station III.
Within the deep Kvitøya trench (station VIII) we ﬁnd a
distinctly higher radionuclide inventory that likely result from
the greater inﬂuence of Arctic Ocean waters moving onto the shelf

through this passageway. Here too, the sediment accumulation
rate is exceptionally high, probably as a consequence of sediment
focussing related to the relatively steep depth gradients found in
this region of the shelf (Vandieken et al., 2006; Carroll et al.,
2008a, b). Station XVIII in Hopen trench, is a deep depression in
the southern Barents Sea, consisting of ﬁne-grained, high porosity
sediments, primarily of marine origin (Carroll et al., 2008a, b;
Reigstad et al., 2008). Rather than sediment focussing, watercolumn particle ﬂux processes appear to dominate at this station;
a mechanism observed during the time of sampling when passage
of a storm resulted in a fully mixed water column and a pulse of
particulate matter enriched in 234Thex to the seaﬂoor (Carroll
et al., 2008a). At this station, 234Thex was detected down to 1.5 cm
below the sediment surface.
In contrast, shallow bank areas (100–200 m) exhibit coarser
sediments and we document generally low–sediment accumulation rates (e.g., stations IV and XVI) in these areas. One exception
is station X, but the proﬁle at this station does not exhibit a
smooth exponential decrease in 210Pbex with sediment depth
resulting in a less reliable accumulation rate. In general, we expect
that most shallow bank areas are exposed to strong near-bed
current velocities and bottom stresses which periodically exceed
the threshold of grain motion. This results in sediment resuspension events that lessen the potential for sediment burial.
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Fig. 5.
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These conditions have been documented and described previously
by Sternberg et al. (2001) for the shallow banks surrounding
Storfjordrenna and in the region between Edgeøya and Kong Karls
Land, in water depths up to 200 m.
No distinct depositional pattern emerges in our sediment
accumulation rates to indicate the preferential burial in areas
more heavily inﬂuenced by productivity patterns associated with
the marginal ice zone (Wassmann et al., 2006). The combination
of mixed sediment sources, large shifts in the location of the
marginal ice zone over time and benthic boundary layer controls
on seaﬂoor sediment dynamics override this signal. Depth alone,
also does not correlate with sediment accumulation rate. As
expected we do observe a positive trend between sediment
accumulation rate and grain size with higher rates at stations with
the highest average pelite fraction (e.g., VIII, XVIIIX97%) and low
accumulation rates (0.2 mm/yr) at stations with lower average
pelite fractions (e.g., IV, XVIX60%).

5. Conclusions
Among all stations evaluated within this study, the average
sediment accumulation rate is 0.770.4 mm/yr. The derived 210Pb
based sediment accumulation rates represent the integration of
physical and biological processes operating in the northwest
Barents Sea over decadal and longer time scales. Despite relatively
similar accumulation rates (0.2–0.8 mm/yr) at most stations,
different depositional conditions and sedimentary sources dominate among stations, as seen from radionuclide concentrations,
inventories and C/N ratios. These sources include sediment
supplies of terrigeonous material from Svalbard and/or sea ice

and marine productivity. Generally, lower sediment accumulation
rates are associated with shallow depths (200 m) while burial
rates at deeper stations are largely associated with speciﬁc events
and/or features of the Barents seaﬂoor.
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Vinje, T., Kvambek, Å.S., 1991. Barents Sea drift ice characteristics. Polar Research
10, 59–68.
Zaborska, A., Carroll, J., Papucci, C., Pempkowiak, J., 2007. Intercomparison of alpha
and gamma spectrometry techniques used in 210Pb geochronology. Journal of
Environmental Radioactivity 93, 38–50.

