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INTRODUCTION

The program of the studies of carbon cycle in the
Kara Sea in the course of the 59th cruise of RV Aka�
demik Mstislav Keldysh was drawn in view of the
oceanological, biological, and geochemical condi�
tions revealed by surveys in 2007 [13]. The authors,
being members of this expedition, aimed to explore
the main features and factors determining the distribu�
tion of organic matter (OM) in the Kara Sea system.
The analysis of samples collected in the Yenisei River
estuary and in the central part of the Kara Sea allowed
us to compare the obtained results to the preceding
data on the west of the sea and Ob Bay. The focus of the
studies on OM variations in different barrier zones
(water–bottom and mixing zones) made it possible to
localize the processes of OM transformation. The
present report considers the supply of organic carbon
(OC) in dissolved and particulate forms with riverine
runoff, as well as the variability of OC concentrations
in the zone of marginal filter and in the water–sedi�
ment system. The location of stations in the selected
sections allows one to trace the path of organic carbon
(Corg) from the supply with riverine runoff to the burial
at the foot of the continental slope. The sections and
sampling sites are shown in Fig. 1. The Yenisei section
(Fig. 1, I) along with the cross�section of the eastern
branch of the St. Anna Trench (Fig. 1, II) form a sub�
meridional profile intersecting the area of the inner
shelf and reaching the continental slope. The section
at the northern extremity of the Novaya Zemlya
Islands (Fig. 1, III) encloses the treated area from the

north, and the Taimyr section (Fig. 1, IV) marks the
propagation of the riverine runoff eastwards along the
coastline of the Kara Sea.

MATERIALS AND METHODS

Seawater, particulate matter, and bottom sediments
were sampled and prepared using the standard proce�
dure described, e.g., in [1, 7]. The usage of a multi�
corer allowed one to exclude any disturbance of the
surface layer of bottom sediments. In total, 91 samples
of seawater and 157 samples of bottom sediments were
collected at 22 stations and examined for contents of
organic carbon.

The main improvement of the treatment procedure
of the collected matter compared to the preceding
methods of analyses [1] consisted in the exclusion of
drying of the samples to determine the content of Corg
and carbonate carbon (Ccarb) in the samples of partic�
ulate matter and bottom sediments. The lyophilization
of deep�frozen samples immediately before analysis
allowed the minimization of changes in OM composi�
tion for sample preparation, unification of procedures
of sample preparation for particulate matter of seawa�
ter and bottom sediments, as well as to reliably deter�
mine OM concentrations and composition in the
much watered upper layers in the cores of bottom sed�
iments (the warp and subwarp).

The content of Corg and Ccarb was determined by
means of a TOC�Vcph analyzer equipped with a SSM
5000A device (Shimadzu Co.). The measured concen�
trations of dissolved organic carbon were within 0.05–
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25000 mg C/L; the volume of the injected sample
amounted to 100 µL. The concentrations of carbon in
the bottom sediments were measured within 0.05–
30 mass % (per dry mass) from weighed samples of
100 mg. The range of measured concentrations of par�
ticulate organic matter amounted to 5–10000 µg C/L.
Device error was 1%. The reproducibility of the results
of analyses was within ±5%. The analyzer was cali�
brated before the treatment of the analyzed series
using standard samples of bottom sediments (SDO2,
SDO1, and SDO3). To verify the procedure of lyo�
philic drying of the samples, some samples of bottom
sediments collected during the 54th cruise of RV Aka�
demik Mstislav Keldysh were examined repeatedly. The
results of these repeated tests fell into the confidence
interval of 5%.

One must note that the quantitative determination
of a content of particulate matter requires nuclear
polycarbonate filters of a 0.45 µm pore diameter,
whereas the content of carbon is determined by means
of glass�fiber Whatman GF/F filters of 0.7 µm con�
ventional pore size. Resulting from the difference in
shapes and diameters of the pores in filters, the
obtained DOC content in particulate matter (Table 1)
is not a strictly valid quantity but represents regulari�
ties of Corg content in the composition of particulate
matter.

RESULTS AND DISCUSSION

Dissolved and particulate organic carbon. The
results of analyses for DOC and POC in seawater are
presented in Table 1. Data on mass concentrations of
particulate matter were presented by Kravchishina [4].
The maximum concentrations of both DOC and POC
(10.8 mg/L and 566 µg/L, respectively) were regis�
tered at the origin of the marginal filter of the Yenisei
river at station 5015, with the maximum in the fresh�
water surface layer for dissolved OM and in the salin�
ized near�bottom layer for particulate OM. The mini�
mum DOC content was found at the northern extrem�
ity of the Novaya Zemlya Islands (0.77 mg C/L,
station 5044); the POC content was minimum at the
eastern branch of the St. Anna Trough in the layers of
110–150 m (22 µg/L, station 5042). The surface water
layer contained on average 4.5 mg/L of DOC (the
number of analyses n = 22, σ = 2.3 standard error) and
188 µg/L of POC (n = 25, σ = 118). The near�bottom
layer contained 3.1 mg/L of DOC (n = 19, σ = 2.4)
and 145 µg/L of POC (n = 21, σ = 144). The averaged
content for all the treated samples amounted to
3.4 mg/L of DOC (n = 69, σ = 1.99) and 129 µg/L of
POC (n = 77, σ = 110).

The concentrations of organic carbon in the layers
of bottom water collected from the tubes of the multi�
corer varied within wide ranges of 74–3290 µg/L for
POC and 0.89–12.03 mg/L for DOC. One must note
that whereas the DOC concentrations in the layer of
bottom water in general were not too different from

those in the corresponding near�bottom layer, POC
concentrations in bottom waters exceeded those in
near�bottom water by an order of magnitude. This may
be partly caused by the sediment roiling under sam�
pling. However, the difference in chemical composi�
tion of the OM of particulate matter of the bottom
layer from both the OM in near�bottom layers and that
of the warp [7] allow the assumption of the permanent
occurrence of a POC�enriched bottom layer.

Most treated stations (15 out of 22) were located
along the Yenisei Gulf to the eastern branch of the sub�
meridional profile of the St. Anna Trough. The auxil�
iary sections were also executed from the Taimyr Pen�
insula to the origin of the eastern branch (3 of 22 sta�
tions) and from the northern extremity of the Novaya
Zemlya Islands to the central part of the trench (2 of
22 stations).
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Fig. 1. Location scheme of the sampling stations: 1—
AMK�54 cruise, September 2007; 2—AMK�59 cruise,
September 2011. I—Yenisei section; II—cross�section
of the eastern spur of the St. Anna Trough; III—the sec�
tion at the northern extremity of the Novaya Zemlya
Islands; IV—Taimyr section.
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Table 1. The content of dissolved and particulate organic matter in the central part of the Kara Sea

Station no. Depth, m Layer, m Salinity, psu DOC, 
mg C/L

Particulate matter
DOC/POC

µg C/L mg/L POC/PM, %

5007 138 0 24.0 164 0.43 38

135 34.6 137

Bott. 12.03

5008 22 Bott. 31.8 5.81 3290 2

Yenisei section

5013 30 0 0.1 7.85 394 2.55 15 20

27.5 0.1 7.95 3.95

Bott. 6.88 518 13

5014 10 2 0.0 7.96 407 2.93 14 20

8 0.1 187 1.81 10

5015 14 0 0.5 10.78 345 2.73 13 31

12 21.0 4.69 567 10.31 5 8

Bott. 23.4 4.78 1569 3

27 0 7.19 381 2.05 19 19

5018 22 0 15.8 5.11 279 1.15 24 18

6 24.9 3.27 153 0.97 16 21

14 28.3 4.77 171 1.53 11 28

20 31.1 3.25 367 5.53 7 9

Bott. 31.0 2.26 2906 1

5021 34 3 17.1 363 1.04 35

31.5 31.5 1.91 283 7.63 4 7

5011�2 36 0 13.6 4.72 311 15

5 14.1 238 1.27 19

12 29.7 2.39 224 0.51 44 11

25 31.3 3.42 246 1.20 21 14

33.5 32.4 2.12 151 1.73 9 14

Bott. 32.5 1.57 2207 1

5023 29 2–2.5 16.5 4.55 120 0.82 15 38

5 25.0 4.59 121 0.83 15 38

22 31.9 2.74 83 0.80 10 33

27 32.1 4.49 127 2.50 5 35

Bott. 32.1 1.65 640 3

18 0 3.53 188 0.78 24 19

34 0 3.90 150 0.81 18 26

5010 0 26.2 4.94 152 0.44 35 32

5 26.3 5.81 96 0.31 31 61

10 26.3 3.23 141 0.35 40 23

20 31.2 2.28 82 0.58 14 28

27.5 32.1 2.06 149 2.06 7 14

Bott. 32.2 1.88 2538 1
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Table 1. (Contd.)

Station no. Depth, m Layer, m Salinity, psu DOC, 
mg C/L

Particulate matter
DOC/POC

µg C/L mg/L POC/PM, %

5025 47 0 22.9 3.36 118 0.47 25 28

45 33.5 1.33 46 0.71 7

Bott. 33.5 1.54 74 21

5026 62 0 2.99

2 24.2 3.24 113 0.34 33 29

6 25.3 2.88 80 0.40 20 36

20 32.9 1.77 65 0.16 41 27

60 34.0 1.11 45 0.38 12 25

Bott. 34.0 1.40 1251 1

Cross�section of the eastern spur of the St. Anna Trench

5032 59 1.5 28.7 2.24 72 0.28 25 31

16 32.9 1.12 44 0.29 15 26

40 33.7 4.71 37 0.17 21 126

56 34.,04 7.64 37 0.42 9 208

Bott. 34.0 4.58 684 7

5033 122 2.5(0) 27.3 2.48 79 0.31 26 31

9.5 27.6 2.79 84 0.37 23 33

55 34.2 38 0.26 15

120 34.4 1.23 37 0.36 10 33

Bott. 34.4 3.35 974 3

5034 219 1 31.3 74 0.26 29

15 32.9 40 0.16 25

110 34.7 38 0.22 17

215 34.9 63 0.35 18

Bott. 34.9 3.83 2705 1

5039 361 1 31.6 2.54 63 0.16 39 40

20 34.4 2.29 49 0.29 17 46

150 34.8 3.62 31 0.31 10 116

355 34.9 1.26 37 0.25 15 34

Bott. 34.9 1.37 1270 1

5042 465 1 32.2 3.62 66 0.15 44 55

9 33.3 3.95 65 0.15 42 60

35 34.4 2.81 43 0.13 33 65

100 34.9 3.04 22 0.10 22 139

280 34.9 1.10 0.12

460 34.9 3.25 34 0.27 12 97

Bott. 0.89
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The Taimyr section is characterized by DOC and
POC values close to average for the sea (2.8 mg/L of
DOC and 86 µg/L of POC; n = 11). The degree of
increase of the concentrations of particulate organic
carbon near the coasts is caused in the surface layer by
the supply of Yenisei waters, and by the probable pro�
cesses of coastal abrasion and roiling of bottom sedi�
ments in the near�bottom layer. This correlation is
slightly pronounced and has nearly no effect on the
variability of DOC concentrations. The increase of
POC concentrations is caused by the transfer of terrig�
enous matter and confirmed by the decrease of OM
content in particulate matter of both the near�bottom
and surface layers.

Applying the data obtained during the 54th cruise
of RV Akademik Mstislav Keldysh [1], schemes of the
distribution of DOC and POC content in the surface,
subsurface (~20 m), and near�bottom layers were
drawn (Fig. 2). Despite the differing structures of
water circulation in the Kara Sea in 2007 and 2011
[14], one may compare two different types of the sup�
ply of terrigenous organic matter with the runoff of the
Ob and Yenisei rivers. As noted by [1], the occurrence
of a horizontal marginal filter was shown for the Ob
River. Extending far northwards, the weakly desalin�
ized waters of riverine runoff containing much DOC

flow here onto the underlying seawaters. The hydrody�
namic mixing (in the horizontal zone of high gradients
of salinity) results in intense coagulation and floccula�
tion of DOC. This causes the new formation of POC
and increases its concentration in underlying layers.
Hence, the enrichment in dissolved organic matter of
the riverine runoff in surface layers (Fig. 2a) and in
particular OM in near�bottom layers (Fig. 2c) is
traced. As a result, the zone of terrigenous OM accu�
mulation in bottom sediments is projected onto the
entire area of the inner shelf. The Yenisei estuary is
characterized by the occurrence of a classic system of
a marginal filter as described in [9]. In the course of
field surveys in 2011, a more complicated structure
was registered through several hydrochemical param�
eters for the estuarine frontal zone consisting of the
vertical and horizontal mixing zones [10]. In this case,
the bulk of particulate OM was precipitated in the
estuarine zone (Fig. 2c) and the remaining part was
propagated in the upper layer and little affected the
underlying layer (Figs. 2a, 2b).

The salinity dependence of DOC content (µM C/L,
stations 5013–5026) in the waters of the Yenisei Gulf
is shown in Fig. 3a. The inverse linear dependence of
DOC content on salinity was revealed by [19] for the
seasons of 1979, 1999, and 2000 for both the Ob and

Table 1. (Contd.)

Station no. Depth, m Layer, m Salinity, psu DOC, 
mg C/L

Particulate matter
DOC/POC

µg C/L mg/L POC/PM, %

Stations at the northern extremity of the Novaya Zemlya Islands

58(5044) 0 5.81 135 0.51 27 43

5044 150 2(0) 33.2 124 0.35 35
4 33.2 2.89 120 0.28 42 24

110 34.6 1.31 46 0.12 37 29
147 34.8 0.77 45 0.26 18 17
Bott. 34.8 2.28 620 4

5045 530.5 7 33.6 1.05 77 0.13 58 14
20 34.3 1.15 58 0.15 40 20

100 34.9 1.07 34 0.13 26 32
527.5 34.9 1.40 35 0.15 24 40
Bott. 1.12

Taimyr section

5028 40 1 18.2 3.98 141 0.82 17 28
8 21.5 3.92 103 0.65 16 38

20 31.8 2.21 44 0.19 23 50
38 33.4 1.55 104 0.90 12 15

5030 41 0.5 25.5 3.33 126 0.58 22 27
3 28.2 5.02 69 0.71 10 73

14 30.6 2.61 59 0.21 28 44
38 33.5 3.06 131 0.90 15 23

5029 54 0(1.5) 29.1 2.36 52 0.24 22 45
8 29.2 1.96 56 0.31 18 35

51 33.7 1.29 63 0.92 7 21
The data on mass concentrations of particulate matter by Kravchishina [4]; bott.⎯ water sampled from the multicorer tube.
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Yenisei rivers and confirmed by [1] for 2007. The
equation Y = –17.4X + 715 obtained for all the DOC
samples of surface waters collected in 2011 and
marked with black rhombs in Fig. 3a shows the stable
correlation between the POC concentration and salin�
ity (r2 = 0.85). If calculating including the samples
from near�bottom layers of the stations 5013–5026 at
the inner shelf (Fig. 3a, white squares), the correlation
is still high but decreased (r2 = 0.79) owing to the
points above the trend line (the dotted contour, sta�
tions 5010, 5018, 5011�2, and 5023). These points are
located at the upper boundary of the marginal filter
and associated with the zones of biological fronts.
The calculated value of the DOC content in the
Yenisei waters by the survey data of 2011 amounted to
715 µM C/L and fell within the ranges of values

determined before by [19] (560, 740, and
679 µM C/L in 1997, 1999, and 2000, respectively).
The volume of riverine runoff in 2011 as well did not
exceed the annual average values [12].

The diagram of the relationship between POC con�
centrations and salinity for all the examined samples
collected at the inner shelf (stations 5013–5026) is
presented in Fig. 3b. The approximation of all the
available data with logarithmic dependence gives no
positive result (r2 = 0.24). If the points within the dot�
ted area of high POC content are excluded, the appli�
cation of the equation for the salinity dependence of
POC (Y = –58.6lnX + 262) results in positive correla�
tion (r2 = 0.91). Hence, the given equation represents
the minimum possible POC concentrations for the
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defined values of salinity, marks POC precipitation,
and excludes the new formation of POC. The analysis
of the field of values constituted by the excluded points
(white squares) shows that all these values are related
to the stations 5018, 5021, and 5011�2. These stations
are located in the zone of high gradients of the surface

salinity which first decreases from 18 psu near the sta�
tion 5017 to 0.8 psu between stations 5018 and 5019,
decreasing afterwards to 24.3 psu at station 5021 [14].
The excess of the true registered POC concentrations
over the theoretical curve is as high as 500% for the sta�
tions 5018, 5021, and 5011�2, at ~250% on average.
The character of propagation of the Yenisei waters and
the location of the considered section allow one to
note that all these stations are located in a zone of
severe hydrological fronts formed under the interac�
tion of the freshwater runoff adjoining to the coasts of
Taimyr Peninsula and moderately desalinized waters
of the Kara Sea shelf [14]. In terms of the salinity
dependence of total concentration of particulate mat�
ter, the excluded points are not dropped out of the
general data set.

The salinity dependence of the POC–particulate
matter ratio for the Ob and Yenisei estuarine zones
was considered in [2]. The curve of salinity depen�
dence of Corg distribution in particulate matter
(% Corg per dry mass) for the stations of the inner
shelf is given in Fig. 3c. The analysis of this ratio for
near�bottom samples (black triangles in Fig. 3c)
shows the depletion of particulate matter composi�
tion in OM. This effect is characteristic for all the
seasons of surveys in the estuaries of the Ob and
Yenisei rivers [2]. The data allowed us to ascertain
that the particulate matter (PM) in surface layers of
the “abnormal” stations (white squares) is enriched
in organic constituents, and such samples show a
salinity range characteristic for the biotic part of the
marginal filter [8].

The increased OM content in the composition of
particulate matter was registered in most layers at sta�
tions located in the northwest of the considered
region (stations 5044, 5045, 5039, and 5042). These
stations are also characterized by an increase of the
proportion of dissolved relative to particulate OM.
During surveys from 2007, the maximum OM con�
tent in particulate matter was registered in the same
area as well at station 4983 of just the same location
as station 5045. The minimum OM fraction in the sus�
pension is revealed at a number of near�bottom depth
levels and stations of the colloid and gravitational part
of the marginal filter. As a result of bottom elements
being stirred up by tidal and slope currents, the partic�
ulate matter of near�bottom depth levels approaches
bottom sediment matter in composition [2]. In the
area of the marginal filter, the delivered masses of the
mineral suspension significantly exceed the organic
suspension, despite significant POC concentrations.

Hence, the enrichment of particulate matter in the
organic component is registered in clearly definite
areas of the considered region: in the extreme north�
west area, bordering the zone of the supply of Atlantic
waters, the Novaya Zemlya upwelling, and ice melt�
ing, as well as in the Yenisei estuary in the zone belong�
ing to biotic part of the marginal filter [8].
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The outer zone of the Yenisei marginal filter is
characterized by a complicated structure. Along with
the processes of horizontal and vertical mixing, the
inflows of desalinated waters both above and below the
layer of pycnocline were revealed. This zone shows the
highest gradients of the values of surface salinity being
as high as 13.9 psu/mile at stations 5022–5011 [14].
The area of stations 5016–5010 is characterized by
maxima of mesoplankton biomass per 1 m2 of the sur�
face, reaching the highest values at station 5021, and of
an abundance of marine phytoplankton species in the
surface water layers of stations 5010 and 5019 [6]. This
area is also characterized by increased chlorophyll
concentrations [17]. Thus, the increased POC con�
centrations at the stations located in the biotic part of
the marginal filter (stations 5018–5011�2) may be
ascribed to newly formed particulate matter of autoch�
thonous origin.

The increased content of both phyto� and zoop�
lankton in the extreme northwestern area including the
stations 5044, 5045, 5039, and 5041 was found at sta�
tion 5044. The increase of chlorophyll content in sea�
water was also seen at this station [14]. The location site
of station 5044 was characterized by increased concen�
trations of DOC and POC. This station also shows a
pronounced increase of the proportion of dissolved rel�
ative to particulate matter, as well as excesses of DOC
and POC in upper layers compared to the calculated
conservative values. This allows the assumption that
OM concentration increase mainly results from regis�
tered increased productivity of plankton communities.

One must note that the growth of phyto� and zoop�
lankton biomass registered at stations 5033–5035 and
caused by the structural transformation of the com�
munities in the slope frontal zone [15, 16] was not
reflected in the variations of DOC and POC concen�
trations. This is probably related to the distinct local�
ization of the biological front at station 5035 charac�
terized by a pronounced growth of chlorophyll con�
centrations in the surface layer [17].

The content of Corg in the upper layer of bottom sed�
iments. The concentrations of Corg in the samples of
the upper layer of bottom sediments from the surveyed
area are presented in Table 2. The map of Corg content
in the upper layer of bottom sediments (Fig. 4) was
drawn based on the authors' data of two expeditions
(41 stations) [1] and the information by Carbon data�
base (over 600 stations) [18]. To create the map, car�
bon content was averaged for the upper 5�cm layer of
bottom sediments at the treated stations and informa�
tion from the database was verified.

It was confirmed that the concentrations of organic
carbon are closely related to the grain�size composi�
tion of sediments (Fig. 5, [3]). The minimum concen�
trations are associated to sands and sandy siltstones
located above the 50�m isobathic line. The increased
content is characteristic for the accumulation zones of
aleuropelite matter located in estuarine areas and in
the sedimentation depot at the middle part of the
St. Anna Trench. The content of Corg in siltstones of

the Novozemel’skii Trough is lower in general than
that in aleuropelites of the St. Anna Trough but
exceeds the carbon content in the sands of the begin�
ning of the continental slope.

The maxima of Corg content in the Yenisei profile
(Fig. 5, 1b) were registered in aleuropelites of the estua�
rine area at the zone belonging to the gravitation part of
the marginal filters (station 5018, 2.4% of Corg per dry
mass on average). One must note that the accumulation
of finer aleuropelite matter and increased content of
organic carbon in bottom sediments exactly coincide
with the projection of marginal filter onto the bottom in
summer–autumn time. No peak increase of runoff dur�
ing the flood season was revealed for the sedimentation
of the OM�enriched fine�grained matter outside the
estuarine zone. Thus, one may suppose that sediment
matter supplied by waters of spring flood is not buried in
the nearby shelf zone but transferred with flood waters
to deeper areas of the Kara Sea shelf.

The other maximum of Corg content belongs to the
intermediate depot of sedimentation in the transient
area of the St. Anna Trench at the northern extremity of
the Novaya Zemlya Islands deeper than 150 m. Sedi�
ment matter is supplied there not only from the Kara
Sea basin but also from the northeast of the Barents Sea
[5]. The redeposited sandy sediments at a depth of 30–
50 m are characterized by decreased Corg concentra�
tions (e.g., 0.4% of Corg at station 5032).

A topical problem in the studies of the carbon cycle
is the OM transformation at the water–sediment inter�
face. The variations in OM concentrations and compo�
sition were noted by [6]. However, an incidence of this
effect was not characterized. The thorough separation
of the bottom sediments cores in the course of sampling
allowed the determination of enrichment degrees of
upper layers of the sediments in organic matter.

The enrichment of warp and subwarp layers (0–0.1
and 0.01–0.5 cm, respectively) in organic carbon rel�
atively to the average Corg content in the upper (5�cm)
sediment layer was found in most of the examined
samples (Fig. 5a). The increase of Corg concentration
is commonly registered in the subwarp layer (Table 2),
shifting sometimes to the warp. The enrichment of
these layers in Corg relatively to average Corg content
over all the stations amounted to 21% (r2 = 23%) for
the Yenisei section and 49% (r2 = 52%) for the
Ob section. The maximum values were as high as 80%
in the sands of the Yenisei estuarine zone
(station 5014) and 150% in the sands of the Ob River
mouth (station 4994). This effect is registered in all the
types of sediments (sands, aleuropelites, and clay�
stones), being not localized in any area of the consid�
ered basin and characteristic for the entire surveyed
region. This layer is also characterized by the occur�
rence of the maximum biomasses of microorganisms,
the growth of their integrated activity, and the changes
in isotope and chemical composition of molecular
markers [7]. Hence, one may assert that the processes
described above are characteristic not only for the sta�
tions considered by [7] but also for the entire surveyed
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Table 2. The content of Corg in bottom sediments

Station no. Depth, m Lith. layer, cm Layer, cm Corg, % Station no. Depth, m Lith. layer, cm Layer, cm Corg, % 

5007 138 0–0.5 Warp 1.42 5016 13.0 0–0.5 Warp 2.23

0.5–6 0.5–1 1.75 0–0.5 2.20

2–6 1.71 0.5–4 0.5–4 2.10

6–33 6–8 1.74 4–28 4–10 1.96
8–13 1.73 10–15 2.03

13–20 0.12 15–20 1.89
20–33 1.37 20–28 1.81

5008 22 Warp Warp 1.73 5018 11.7 0–2 Warp 2.42

0.1–5 0.1–0.5 1.14 0–2 2.40

0.5–1 1.96 2–32 2–5 2.34
1–5 1.31 5–10 2.27

5–22 5–10 1.03 10–15 2.38

10–15 1.18 15–20 2.16
15–22 1.11 25–32 2.56

5010 28 0–1 Warp 1.69 5011�2 31.7 0–1 Warp 1.55
0.1–0.5 2.08 0–1 1.52

0.5–1 1.49 1–3 1–3 1.33

1–5 1–2 1.52 3–28 3–5 1.46
2–5 1.57 5–10 1.32

5–33 5–10 1.81 10–15 1.20

10–15 0.88 15–20 1.27
15–20 1.09 20–28 1.13
20–25 1.39 5021 31.0 0–5 Warp 2.17
25–33 1.53 0–1 1.89

5013 28 Warp Warp 0.73 1–5 2.01

0–5 0–1 0.62 5023 27.0 0–1 Warp 0.32
1–5 0.51 0–1 0.17

5–12 5–12 0.44 1–5 1–5 0.25

12–16 12–16 1.16 5–10 5–10 0.63

16–25 16–20 0.17 10–12 10–12 0.45
20–25 0.24 5024 33.7 0–1 Warp 0.47

5014 4 0–1 Warp 1.07 0–1 0.59

0–1 0.47 1–5 1–5 0.46

1–13 1–5 0.61 5025 48.0 0–1 Warp 0.61
5–13 0.61 0–1 0.40

5015 7.8 0–1 Warp 2.80 1–6 1–2 0.46
0.5–1 2.66 2–6 0.45

1–10 1–2 2.30 6–16 6–10 0.35
2–5 1.42 10–16 0.29
5–10 2.45 5026 62.0 0–2 Warp 1.14

10–32 10–15 2.24 0–1 0.85

15–20 2.38 1–2 0.85
20–25 3.45 2–28 2–5 0.77
25–32 2.55 5–10 0.65
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Table 2. (Contd.)

Station no. Depth, m Lith. layer, cm Layer, cm Corg, % Station no. Depth, m Lith. layer, cm Layer, cm Corg, % 

10–15 0.69 0–2 2.42

15–20 0.64 2–5 1.33

20–28 0.66 5–8 5–8 1.23

5028 34.5 0–3 Warp 1.44 8–26 8–26

0–1 0.99 5039 362.0 0–2 Warp 1.89

1–3 0.77 0–1 1.81

3–8 3–8 0.82 1–2 1.79

5030 41.0 0–5 Warp 1.12 2–5 2–5 1.51

0–1 1.39 5–9 5–9 1.07

1–5 0.99 9–30 9–15 1.21

5–20 5–20 0.69 15–20 1.42

5032 54.0 0–1 Warp 0.54 20–25 1.19

0–1 0.39 5042 470.0 0–4 Warp 1.56

1–2 1–2 0.48 0–1 1.61

2–21 2–5 0.38 1–4 1.41

5–10 0.29 4–7 4–7 1.42

10–15 0.35 7–30 7–10 1.49

15–21 0.62 10–15 1.69

5033 118.0 0–5 Warp 0.86 15–20 1.51

0–1 0.83 20–25 1.58

1–2 0.81 25–30 1.83

2–5 0.17 5044 154.0 0–3 Warp 0.91

5–6 5–6 0.68 0–1 0.83

6–28 6–10 0.48 1–3 0.86

10–15 0.53 3–12 3–7 0.62

15–20 0.56 7–12 0.75

20–28 0.84 5045 537.0 0–0.5 Warp 1.59

5034 216.0 0–2 Warp 1.43 0–0.5 2.41

0–1 1.31 0.5–2 0.5–2 1.50

1–2 1.63 2–28 2–5 2.25

2–4 2–4 1.36 5–10 2.13

4–29 4–10 1.24 10–15 2.01

10–15 0.95 15–20 2.00

15–20 0.77 20–25 2.08

20–29 0.74 25–28 2.15

5037 317.0 0–5 Warp 1.85

Lith. layer is a layer of sediment distinguished by lithological parameters in view of the lithological description.
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Fig. 4. Map of Corg distribution in the upper layer (0–5 cm) of bottom sediments.

aquatic area. The question of the seasonal variability of
Corg concentrations in the surface layer of 0–0.5 cm is
still open. All the examined samples were collected
during the summer–autumn season long after the
completion of the spring peak of phytoplankton bloom

[11]. The increase of carbon content may be caused by
seasonal localization of the supplied autochthonous
OM in the upper layer of sediments and the subse�
quent biogeochemical transformation of the OM. To
reveal the seasonality in the processes of OM transfor�
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mation in the upper layer of sediments, as well as the
regional features of sedimentation and of initial stages
of diagenesis, the surveys at the late winter season are
required, which would allow one to make a conclusion
on the permanent or temporary occurrence of the
greatly reactive transformation zone.

CONCLUSIONS

The distribution of POC in the Kara Sea is closely
related both to the propagation of the waters of riverine
runoff and to local variations in plankton abundance.
The highest POC concentrations were registered in
the waters of gravitation part of the marginal filter at
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the outlet of the Yenisei Gulf (stations 5007–5015).
The most pronounced enrichment of particulate mat�
ter in organic components was characteristic for the
biotic part of marginal filter (stations 5010, 5018,
5011�2, and 5021) [8] and for the area of inflow of
Atlantic waters and of the Novaya Zemlya upwelling
(stations 5039–5045). The enrichment of particulate
matter in the autochthonous component is closely
related to the registered maxima of plankton abun�
dance in the frontal zones revealed by the expedition.

The distribution of DOC in surface waters shows
the conservative mode; the concentrations are varied
under the mixing of riverine and marine waters. An
excess of DOC concentrations compared to the calcu�
lated conservative values was found in the near�bottom
layers of stations 5010, 5018, 5011�2, and 5021 associ�
ated to the zones of biological fronts. An increase of
both DOC and POC concentrations within the water
mass which marked the zone of increased biopoduc�
tivity was registered in the northwestern area of the
surveyed region at the mixing zone of the Kara Sea
waters and those of the Central Arctic Basin.

The correlation of OC content in bottom sediments
and their grain�size composition is confirmed. The
increased OC content was registered in aleuropelite
sediments of the zones of riverine estuaries and in local
depots of sedimentation at the St. Anna Trench. The
increased OC concentrations were found in redeposited
sands embedded about 50�m isobathic line.

The enrichment of the upper thin layer of sediments
(the warp and subwarp) in organic carbon was revealed.
The increase of OC content in the surface layer of sedi�
ments is characteristic for all the types of sediments over
the entire surveyed region. The analysis of vertical dis�
tribution of carbon in the upper layer of bottom sedi�
ments localizes distinctly the water–sediment barrier
zone in the upper layer being thinner than 1 cm.
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