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Abstract Variations in sediment input and distrib-
ution to the Laptev Sea continental margin during the
Holocene and Termination I could be identified based
on radiocarbon dated magnetic susceptibility logs and
sediment thickness in high-resolution seismic profiles.
Magnetic susceptibility of surface samples reveals an
increased input of magnetic grains to the Laptev Sea
deriving from the Anabar and Khatanga river catch-
ments. Exposed magnetite schists and volcanic rocks
of the Anabar shield and Putoran Plateau, respec-
tively, function as major source of magnetic material.
The distribution of magnetic susceptibility in associa-
tion with the thickness of the Holocene sediments
indicates bottom-current induced sediment transport
guided by major submarine valleys on the Laptev Sea
shelf. The sites of filled paleoriver channels identified
in the seismic profiles suggest that during the Late
Weichselian sea-level lowstand river runoff continued
through four of the major valleys on the exposed Lap-
tev Sea shelf. The sediments at the top of the low-
stand deposits in front of the Anabar-Khatanga valley,
represented in the seismic profiles by prograding del-
tas, are characterized by outstandingly high magnetic
susceptibility values. Radiocarbon datings approximate
the deposition of these high magnetic sediments
between 10 and 13.4 ka. It is suggested that this
increased input of magnetic material is related to the
deglaciation of the Anabar shield and the Putoran Pla-
teau and thus support their glaciation during marine
isotope stage (MIS) 2.
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Introduction

Sedimentation in the Eurasian part of the Arctic
Ocean is dominated by high inputs of terrigeneous
material derived from the surrounding land masses,
supplied by major river systems and coastal erosion
(Are 1994; Rachold et al. 1997). Biological productiv-
ity is relatively low compared with other oceans
because of the permanent sea-ice cover (Stein 1996).
Therefore, the distribution pattern of mineralogical
parameters in space and time can be used to study the
imprint of processes on the sedimentary record and to
document past changes in the depositional environ-
ment (e.g., Wahsner et al. 1999, and references there-
in).

In marine sediments magnetic susceptibility is rou-
tinely measured on whole sediment cores and is often
used for high-resolution lateral core correlation (e.g.,
Niirnberg et al. 1995; Stein et al. 1999, in press; Stein
and Fahl 2000). Magnetic susceptibility is defined as
the dimensionless proportional factor of an applied
magnetic field in relation to the magnetization in the
sample (expressed in SI units). On the basis of
frequency-dependent magnetic susceptibility measure-
ments a significant in situ formation of ultrafine (<0.03
mm) superparamagnetic, ferrimagnetic minerals
produced by bacteria and chemical processes (e.g.,
Chang and Kirschvink 1989; Thompson and Oldfield
1986; Dearing 1994) as well as aeolian input can be
excluded in the sediments of the Eurasian part of the
Arctic Ocean (Niessen and Weiel 1996). Variations in
magnetic susceptibility in sediments of the Eurasian
part of the Arctic Ocean therefore exhibit changes of
input of ferrimagnetic grains (magnetite, titanomag-
netite or maghemite; Thompson and Oldfield 1986)
derived from terrestrial bedrock erosion. Volcanic
rocks can contain significantly higher amounts of ferri-
magnetic minerals than other rock types. Con-
sequently, magnetic susceptibility can be used to dis-
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Fig. 1 Regional setting of the
study area (brighter area) at
the Central Siberia continental
margin. The bathymetry is
shown by the 500- and 2000-m
contours. The surface water
circulation is represented by
white arrows (after Gordienko
and Laktionov 1969); the
intermediate and bottom cir-
culation pattern are rep-
resented by black arrows (af-
ter Rudels et al. 1994; Jones et
al. 1995). The dotted line
shows the maximum extend of
the Late Weichselian glacia-
tion according to the hypothe-
sis of Svendsen et al. (1999).
TP Taymyr Peninsula; NSI
New Siberian Islands

60°E

80°

90°E

120°E

surface water circulation pattern (after Gordienko & Laktionov, 1969)
A submerging Atlantic surface water (after Gordienko & Laktionov, 1969)

intermediate and bottom water circulation pattern (Rudels et al., 1994; Jones et al., 1995)

®  Arctic bottom water formation (Jones et al., 1995)

tinguish different source areas of terrigeneous sed-
iments in the ocean sediments and transport pathways
can be identified (Thompson and Oldfield 1986).

High-resolution seismic profiles (Parasound, 4
kHz), radiocarbon-dated sediments and the sequence
stratigraphic concept (e.g., Emery and Myers 1996)
led Kleiber et al. (in press) to suggest that during the
Late-Weichselian sea-level lowstand continuous river
runoff across the exposed Laptev Sea shelf led to the
formation of river deltas along the western Laptev
Sea shelf edge. The deltas are covered by a thin drape
of Holocene sediments. These sediments were depos-
ited mainly during the early Holocene transgression of
the Laptev Sea Area, which was not covered by an ice
sheet from marine isotope stage (MIS) 3 to MIS 1.

In this study we present maps of the magnetic sus-
ceptibility distribution of surface samples, the top sed-
iment layer of the Late-Weichselian sea-level lowstand
deltas, the sediment thickness of the Holocene depos-
its, and the sea-level lowstand deltas. Our aim is to
identify sediment source areas, to document variations
in the depositional environment, and to reconstruct
the sediment pathways to the continental margin of
the Laptev Sea (Fig. 1) during these two time inter-
vals.

Materials and methods

The investigated sediment cores were collected during
the RV “Polarstern” cruises ARK-IX/4 (Fiitterer

Late Weichselian glacial maximum (Svendsen et al., 1999)

1994), ARK-X1/1 (Rachor 1997), and ARK-XIV 1-B,
using a gravity (12-cm core diameter) and Kastenlot
corer (rectangular cross section of 30x30 cm; Kogler
1963).

The volume magnetic susceptibility is routinely
determined on board at 1- to 2-cm intervals on entire
core sections, using a Bartington MS-2 loop sensor
(Fig. 2). Measurements (10~ SI) are corrected by a
sensor-specific correction factor, according to the man-
ual of the Bartington MS2B sensor system (For speci-
fications see Table 1). Samples collected during the
cruise Transdrift I (RV “Ivan Kireyev”; Kassens and
Karpiy 1994) are included in the distribution map of
the magnetic surface susceptibility (Fig. 3). The vol-
ume magnetic susceptibility of these freeze-dried sur-

Table 1 Bartington MS-2 loop sensor specifications used during
the different cruises

ARK-IX/4 ARK-XI/1 and

ARK XIV 1-B

Loop sensor type MS-2B (Bartington Ltd.)

Loop sensor diameter 14.5 cm 14 cm

Coil diameter (D,) 15.3 cm 14.8 cm

Core diameter (d) SL 12 cm

Core diameter (d) KAL 98.36 cm

Alternating field frequency Approximately 80 A/m RMS

Magnetic field intensity 0.565 kHz

Loop sensor correction —0.0401777814+2.58316811+
coefficient (d/D.)"2.26972891

Measurement interval 2 cm 1cm

Measuring time 10s




Fig. 2 Magnetic susceptibility w
logs of cores from the Laptev
Sea continental margin and
eastern Kara Sea (for loca-
tions and water depth see Fig.
4). The estimated uniform 1
Holocene deposits are light-
gray shaded, whereas the dis-
tinct peak, representing Ter-
mination-I deposits, are
dark-gray shaded. The lower 3
sketch shows the deposition of
the two units in relation to the
global sea-level curve of Fair-
banks (1989) and the water
depth of Laptev Sea shelf
edge after Holmes and
Creager (1974). For reference
of AMS C datings see 6
Table 2

10[105SI] 7015 705
0 . e

core depth [m]
S

607

PS2719-1 PS2485-2 PS2741-1 PS2742-5 PS2778-2 P82475-3 PS2472-4 PS2464-4 PS2734-5 P32767-4
3510 700 210 10 15 501

VA~

7 ] CC i |
8
0 | & Unit A (Holocene; corresponds to seismic unit |
| = (Kleiber et al. in press))
ol ] é ] unit B (Termination 1)
o0
(92}
S 1|83 3 untc
3 83
7o £
S 2 shelf edge of Laptev Sea (Holmes and Creager, 1974)
w0 5
Ewf e 5
& Z
S T4
= 22
TN 11 8%
= §2q
fs%: ) E 225
@ ° 3 )
. 28%
2 b SO
g Ieh-3
- 11528
=89
D@ >
| B
o&aS
o 1 34 56 7 8 10 11 12 13 14 15 16 17 18
age [kyr]
face samples (13.6 cm® were measured by Niessen and Result
esuits

Weiel (1996) at high (4.6 kHz) and low (0.46 kHz)
frequencies in SI units (10~ using a MS2B Bartington
(UK) susceptibility control unit. The volume magnetic
susceptibility of defined sample volumes (13.6 cm?
measured by the MS2B Bartington susceptibility con-
trol unit can be directly compared with the corrected
loop sensor measurements (M. Pirrung, pers. com-
mun.).

High-resolution sub-bottom profiles were recorded
by the hull-mounted Parasound echosounder (4 kHz;
cf. Grant and Schreiber 1990 for technical details). A
seismic velocity of 1500 m/s was used to estimate sed-
iment thickness.

The evaluated seismic profiles recorded during RV
“Polarstern” cruises ARK-IX/4 (Fiitterer 1994), ARK-
XI/1 (Rachor 1997), and ARK-XIV 1-B are used to
determine the thickness of the uppermost two seismic
units. The different echo characters are classified after
the schemes of Damuth (1975, 1980) and Pratson and
Laine (1989).

The magnetic susceptibility logs of the cores from the
study area can be subdivided into three characteristic
units, named A (youngest) to C (Fig. 2). Unit A shows
low, uniform magnetic susceptibility values, varying
between 10 and 60x10~ SI with a generally decreasing
trend of amplitudes from shallower to deeper water
(Fig. 2). Radiocarbon dates (Fig. 2; Table 2) from unit
A span from 9.88 to 4.6 ka indicating a Holocene age,
with the base of the unit having an age close to 10 ka.
The transition to the underlying unit B is marked by a
distinct increase in magnetic susceptibility (Fig. 2).
Unit B is characterized by magnetic susceptibility
peak values, which are used for lateral core correla-
tions (Fig. 2; cf. Stein et al., in press). Peak values
range from 35x10~ SI northeast of Severnaya Zemlya
up to 200x107 SI in core site PS2778, situated at the
shelf edge of the western Laptev Sea (Fig. 2, 4). The
estimated Holocene boundary at the base of unit A,
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Fig. 3 The magnetic suscepti-
bility distribution of the sur-
face samples on the Laptev
Sea continental margin. The
arrows reveal the general sur-
face circulation pattern and
river input (modified after
Suslov 1961)

® Cores investigated in this study
Il Viagnetic susceptibility > 50*10° Sl
- Magnetic susceptibility 40 - 50 *105 Sl
_ Magnetic susceptibility 30 - 40*105 S!

120°E

135°E
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Bathymetry modified from Holmes and Creager, 1974

Magnetic susceptibility 20 - 30 Si
Magnetic susceptibility 10 -205 S
L | Magnetic susceptibility 0 -103SI

Table 2 Results of accelerator mass spectrometry (AMS) C dates performed on bivalves, N. pachy sin. and mixed foraminifers at
the Leibniz Laboratory for Radiometric Dating and Stable Isotope Research, University of Kiel, Germany

Core Sample no. Depth Carbon source  “CAge Reservoir effect  “CAge Reference

(cmbsf) (B.P) (B.P) (corr., B.P.)
PS2485-2 KIA112 180 Bivalves 8900 —440 846060 Weiel (1997)
PS2485-2 KIA113 435 Bivalves 10320 —440 9880+80
PS2719-1 KIAS8212 84 Bivalves 7500 -440 7060+35 Stein et al.
PS2719-1 KIAS8213 136 Bivalves 8435 —440 7995+40 (in press)
PS2719-1 KIAS8214 289 Bivalves 9450 -440 9010+55
PS2719-1 KIAS8215 385 Bivalves 10105 —-440 9665+50/-45
PS2719-1 KIAS8216 473 Bivalves 12165 —440 1172560
PS2741-1 KIA4764 160 Mixed forams 12040 -440 11600+70 Knies et al. (1999)
PS2741-1 KIA110 200 N. pachy sin. 38160 —440 37720+3500/-2500
PS2742-5 KIA2737 324 Mixed forams 12910 —440 12470+80 Knies (1999)
PS2767-4 KIA1471 152-154 Bivalves 9260+40 —440 8820+40 R.F. Spielhagen
PS2767-4 KIA1472 172-174 Bivalves 9220+40 440 8780+40 (unpublished data)
PS2767-4 KIA1473 200-202 Bivalves 9630+40 440 9190+40
PS2778-2 KIA119 153 Bivalves 5040 —440 4600+60 Weiel (1997)
PS2778-2 KIA120 434 Bivalves 10510 -440 10070+60

and radiocarbon datings in cores PS2719-1, PS2741-1,
and PS2742-5 (Fig. 2), give mean linear sedimentation
rates (LSR) for unit B of approximately 35.8, 21.6,
and 17.0 cm/ky, respectively. These LSR are compara-
ble to mean Holocene LSR along the Laptev Sea con-
tinental margin (e.g., Bauch et al. 1996; Spielhagen et

al. 1996; Weiel 1997; Stein et al. 1999, in press; Stein
and Fahl 2000). On basis of the estimated Holocene
boundary and the LSR, the initial deposition of unit B
was extrapolated in cores PS2719-1, PS2741-1, and
PS2742-5 to 13.4, 12.5, and 12.8 ka, respectively. The
transition to unit C is represented by a distinct



Fig. 4 The magnetic suscepti-
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bility distribution of the dis-
tinct peak representing the top
of seismic unit II. Light-gray
shading represents the
exposed shelf area (-100 m)
during the Late Weichselian
sea-level lowstand. The dotted
areas on the exposed Laptev

Sea shelf, represent the
courses of the major rivers
draining directly to the shelf
edge

® Cores investigated in this study
Il Viagnetic susceptibility > 200 *105S!
B vagnetic susceptibility 150 - 200 *10°5 S|
Magnetic susceptibility 100 - 150*105 S|
Magnetic susceptibility 50 - 100-5SI
I:] Magnetic susceptibility < 5058l

decrease in magnetic susceptibility. The magnetic sus-
ceptibility values of unit C range from 10x10~ SI in
core PS2741-1 northeast of Severnaya Zemlya up to
90x107 SI in core PS2475-3 on the western Laptev
Sea continental margin (Figs. 2, 4). The magnetic sus-
ceptibility values of unit C are more variable than
those of unit A (Fig. 2).

The distribution pattern of the surface samples
(Fig. 3) reveals that the highest values are determined
in the central Laptev Sea. Increasing values are meas-
ured toward the estuary of the Anabar river and south
of Kotelnyy. The lowest magnetic susceptibility values
are recorded in front of the estuaries of the Lena and
Yana rivers. North of the Yana river estuary, follow-
ing the Yana submarine valley (Holmes and Creager
1974), the surface sediments show low magnetic sus-
ceptibility values (Fig. 3). From the Laptev Sea con-
tinental slope down to the abyssal plain, the magnetic
susceptibility  values generally range between
10-20x10~ SI, with patches of slightly higher or lower
values (Fig. 3).

135°E 150°E
So
§ 20
/ o
PS2767-4

BathymetrymodifiedfromHolmesandCreager, 1974

A filled paleo-river locations in high resolution seismic
profiles (after Kleiber & Niessen, 1999)

o filled paleo-river locations in high resolution seismic
profiles of ARK XIV 1-B

suggested major river drainage system of the
Laptev Sea during the last sea level low stand

Using the peak values of unit B, the lateral distrib-
ution of the magnetic susceptibility in this marker
horizon shows an almost concentric decrease north of
core PS2778-2 (Fig. 4). Strong gradients occur toward
the northern and northwestern Laptev Sea continental
rise, whereas the decrease of magnetic susceptibility
towards the Vilkitsky Strait and northeastern Laptev
Sea continental margin is more gradual (Fig. 4).

In the Parasound profiles of the upper sedimentary
succession of the western Laptev Sea continental slope
and rise, four seismic units, I (youngest) to IV, have
been identified (Kleiber et al., in press). The base of
seismic unit I has been identified in Parasound profiles
from almost the entire Laptev Sea continental margin
by a medium- to high-amplitude seismic reflector and
the mapped area could thus be expanded in this study
(Fig. 5). Unit I forms an acoustically transparent drape
across the entire area (Fig. 6). In general, the Para-
sound profiles show that the thickness of the Holo-
cene deposits varies between 1 and <5 m (Fig. 5),
resulting in an LSR between 10-50 cm/ky. The thick-
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Fig. 5 The thickness of the

150°E

105°E

Holocene deposits, estimated
according to the thickness of
the uppermost seismic unit in
the Parasound profiles, shown
as dotted black lines. In the
shown core sites, the thickness
of the Holocene sediments
could be verified based on
radiocarbon datings (see Table
2 and H. Bauch, unpublished
data)

A-Kv Anabar-Khatanga valley

eLv eastern Lena valley
Yv Yana valley

P851/118 2/3\
=

PSS1/135 4
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OB

BathymetrymodifiedfromHolmesandCreager, 1974

- Holocene sediment thickness 5 - 10 m

Holocene sediment thickness < 5 m
— PARASOUND profies analysed in this study

®  Core locations of radiocarbon dated Holocene (see tab. 2; H.Bauch, unpubl. data)

ness of seismic unit I is seen to reach up to 10 m and
to show a layered internal reflection pattern only in
few profile sections (Fig. 7). These high accumulation
depocenters are situated in the western Vilkitsky
Strait, north of Taymyr Peninsula, at the shelf edge
north of the Anabar-Khatanga submarine valley, in
the southern part of the eastern Lena submarine val-
ley, and in the northern section and on the shelf north
of the Yana submarine valley (Fig. 5). On the Laptev
Sea shelf, seismic unit I is often bounded by a continu-
ous, distinct to prolonged basal reflector. The acoustic
penetration is limited to <10 m, and no reflectors are
recorded from below the prolonged basal reflector.
The thickness of seismic unit I correlates with the
thicknesses of the uniform upper core sections (Fig.
7); therefore, we support the suggestion by Kleiber et
al. (in press) that seismic unit I represents mainly
Holocene deposits.

Eight channels were identified and mapped in addi-
tion to the 24 filled paleoriver channels identified by

Kleiber and Niessen (1999) based on their erosive,
U-shaped sub-bottom morphology and undeformed fill
geometry (Fig. 4). The filled paleoriver channels are
up to 11 m deep. They are covered by the uppermost
seismic unit and situated in the eastern Lena and
Yana submarine valleys (Fig. 4).

Parasound profiles from the Laptev Sea continental
slope and rise reveal that unit B of the cores rep-
resents the top of seismic unit II (Fig. 7). Along the
western Laptev Sea shelf edge, this second seismic
unit is characterized by prograding wedges up to 100
m thick (Fig. 8). Kleiber et al. (in press) interpret
these prograding wedges as lowstand deltas, deposited
during the Late Weichselian sea-level lowstand (MIS
2). On the Laptev Sea shelf, the second seismic unit is
not present.



Fig. 6 Parasound profile of
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Discussion

The distribution of the magnetic susceptibility in the
surface sediments of the Laptev Sea suggests that the
magnetic material is supplied by the Anabar and prob-
ably Khatanga rivers (Fig. 3). In the catchment area
of the Anabar river, the magnetic material is derived
from the magnetite schists exposed in the Anabar
shield (Fig. 9; Vinogradov et al. 1973). This source
region is also indicated in surface sediments of the
western Laptev Sea by increased contents of pyroxene
(Stein and Korolev 1994; Behrends 1999; Peregovich
et al. 1999), which is derived from the pyroxene-pla-
gioclase gneiss of the Anabar shield (Vinogradov et
al. 1973). The Khatanga river drains a large area of
Triassic volcanic rocks of the Putoran Plateau, includ-
ing trappbasalts (Fig. 9; Duzhikov and Strunin 1992),
which are a source of magnetite and titanomagnetite.
In the surface sediments of the western Laptev Sea
this source area is also indicated by the increased con-
tent of smectite (Wahsner et al. 1999). In contrast, the
Paleozoic to Mesozoic sedimentary rocks in the catch-
ment area of the Lena and Yana rivers do not contain
large quantities of magnetic minerals. The magnetic
susceptibility of the surface sediments in the eastern
Laptev Sea is therefore low. The low magnetic surface

1.6 km ’l

susceptibility from the estuary of the Yana river and
along the Yana submarine valley to the north suggests
that the drainage of the Laptev Sea is strongly con-
trolled by the bathymetry. This concept is supported
by the grain-size distribution of the surface sediments
and the distribution of the main Holocene depo-
centers. The main Holocene depocenters are located
in the eastern Lena submarine valley, in and north of
the Yana submarine valley, and at the shelf edge
north of the Anabar-Khatanga submarine valley (Fig.
5). The grain-size distribution implies that the deposi-
tion of silty clay, characterizing the fluviatile input
(Holmes and Creager 1974), is dominant in the Ana-
bar-Khatanga, eastern Lena and Yana channels (Ben-
thien 1994).

The increased magnetic susceptibility of the surface
sediments south of Kotelnyy and in the central Laptev
Sea is significantly higher than the surface samples in
front of the estuary of the Anabar river and indicates
that other processes than pure riverrine input have to
be considered to explain the distribution pattern in
these areas. The higher values south of Kotelnyy may
be related to the erosion of Paleozoic and Tertiary
basalts and volcanic rocks exposed on the New Sibe-
rian Islands (Fujita and Cook 1990). Stein and Koro-
lev (1994) also suggest that the high magnetite content
in the surface sediments south of Kotelnyy and in the
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Fig. 9 Geological overview of

613

the Noril’sk region. (After
Duzhikov and Strunin 1992)
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central part of the Laptev Sea may be due to ero-
sional processes in these very shallow-water environ-
ments. Erosion, reworking, and redeposition of pre-
Holocene sediments in the Laptev Sea are caused by
wave-induced bottom currents (Are 1994) and plough-
ing by icebergs and sea-ice pressure ridges (Fig. 10).
Examples of the latter are identified in the Parasound
profiles from northeast of the Taymyr Peninsula, the
central Laptev Sea, and northwest of Kotelnyy (e.g.,
Rachor 1997).

On the Laptev Sea continental margin and in the
eastern Kara Sea, radiocarbon datings reveal that the

deposition of the high magnetic material, indicated by
characteristic peaks in the magnetic susceptibility logs,
occurred approximately between 13.4 ka and the
beginning of the Holocene (10 ka; Fig. 2; Stein and
Fahl 2000; Stein et al., in press). In Parasound profiles
from the western Laptev Sea, the high magnetic sus-
ceptibility deposits represent the top of lowstand del-
tas along the shelf edge, fed by point sources during
MIS 2 (Kleiber et al., in press). During MIS 2, when
the sea level was >100 m lower than at present (e.g.,
Blanchon and Shaw 1995; Fairbanks 1989; Shackleton
1987), the entire Laptev Sea was subaerially exposed.
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Fig. 10 Parasound profile of
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the northeastern Laptev Sea
between 76°25'N/133°32'E and
76°25'N/133°28'E shows
exposed pre-Holocene sed-
iments eroded by icebergs and
sea-ice pressure ridges indicted
by black arrows
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Filled paleoriver channels in Parasound profiles (Fig.
4; Kleiber and Niessen 1999) and the bathymetry
(Holmes and Creager 1974) lead us to suggest that the
rivers remained active during MIS 2 and drained
through four major valleys across the exposed Laptev
Sea shelf (Fig. 4). A continuous river runoff during
the last sea-level lowstand is also indicated by low
planktonic §'®0 values in the central Arctic Ocean
(Nurnberg et al. 1995; Ngrgaard-Pedersen 1996).
Because of the proposed paleodrainage pattern
(Fig. 4), we suggest that the two major prograding
lowstand wedges at the western Laptev Sea shelf edge
represent former deltas of the Anabar-Khatanga and
Olenek rivers. The smaller deltas between 105° and
110°E (Fig. 8) are likely related to local drainage sys-
tems on the Taymyr Peninsula. These local drainage
systems were according to the maximum extent of the
Late Weichselian glaciation (Svendsen et al. 1999) not
related to a local glaciation and subsequent drainage
as proposed by Kleiber and Niessen (1999). The Ana-
bar-Khatanga lowstand delta coincides spatially with
the distribution of the highest magnetic susceptibility
values in sediments deposited between approximately
13.4 and 10 ka along the western Laptev Sea continen-
tal margin (Fig. 4). Thus, during MIS 2 and Termina-
tion I, the Anabar-Khatanga paleoriver mouth acted
as point-source for high amounts of magnetic miner-
als. The distribution of the magnetic susceptibility
along the Laptev Sea continental margin (Fig. 4) likely
reflects the Arctic Ocean circulation pattern during

2.2km ’I

Termination I, suggesting a west/east-oriented current
parallel to the paleocoast. This implies that the circu-
lation pattern during Termination I was comparable
to the present intermediate and bottom-water circula-
tion pattern (Fig. 1; Rudels et al. 1994; Jones et al.
1995). For this reason the higher magnetic susceptibil-
ity values in core PS2719-1 from the eastern Kara Sea
(Figs. 2, 4) point to an increased input of magnetic
material, probably from the Jenessej river, which
drains the volcanic rocks of the western Putoran Pla-
teau. The sediments in the top of the Anabar-Kha-
tanga lowstand delta show LSR comparable to the
Holocene sediments. The significantly higher magnetic
susceptibility of the upper sediments of the Anabar-
Khatanga lowstand delta (200x10~> SI) compared with
the surface values in the estuary of the Anabar river
(45x107> SI) therefore indicate that the volcanic ter-
rain of the Putoran Plateau and/or magnetite schists
of the Anabar shield must have released considerably
higher quantity of eroded material. We suggest that
this increased input may reflect the deglaciation of the
Putoran Plateau and/or Anabar shield. The peaks in
the susceptibility logs date this deglaciation to the
period from approximately 13.4 ka to approximately
10 ka (Termination I). The higher magnetic suscepti-
bility values may therefore be used as an indicator for
the mountain deglaciation of the Putoran Plateau as
suggested by, for example, Velichko (1997), Melles et
al. (1996), and the Anabar shield (Arkhipov 1995;
Velichko et al. 1997).



Summary and conclusions

The surface distribution of the magnetic susceptibility
in the Laptev Sea indicates that major source of mag-
netic material are the Anabar and Khatanga rivers.
Magnetite schists exposed in the Anabar shield and
extensive Triassic volcanic rocks, including trappba-
salts, are suggested to be the main source areas. Low
magnetic susceptibility values from the Yana estuary
along the Yana submarine valley to the north, and the
distribution of the thickest Holocene depocenters in
or in front of the submarine valleys of the Laptev Sea
shelf, indicate that the bottom circulation and related
sediment transport is controlled by the bathymetry.
There is a distinct peak in the magnetic susceptibil-
ity logs from the cores of the western Laptev Sea con-
tinental slope and rise in the sediments deposited
between approximately 13.4 and 10 ka. The distrib-
ution map of these magnetic susceptibility peak values
reveals that the highest accumulation of magnetic min-
erals occurred in a sea-level lowstand delta in front of
the Anabar-Khatanga submarine valley. Filled paleo-
river channels, identified in the Parasound profiles,
suggest that the river runoff was continuous through
four of the major valleys of the exposed Laptev Sea
shelf during MIS 2. Similar LSR during the deposition
of sediments characterized by the magnetic suscepti-
bility peak and Holocene deposits imply an increased
input of magnetic material during approximately
13.4-10 ka. This increased input is interpreted as a
reflection of the deglaciation of the Anabar shield and
the Putoran Plateau and the subsequent release of
fine-grained glacigenic debris enriched in ferrimag-
netic minerals into the Khatanga and Anabar rivers.
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