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Summary

The sedimentary basins of the north-western Weddell Sea are characterized by a variety of contourite drifts. This
study is aimed at their identification, spatial mapping and temporal evolution and based on the integration of a
large amount of seismic data collected by different countries including the recent data of the Russian Antarctic
Expedition. Most of the drifts in the region being studied are classified as separated, confined, plastered or
sheeted. The chain of sediment wave fields is mapped in the western and northern Powell Basin. The earliest
contourite drifts started to form in the Early Miocene or, possibly, in the Late Oligocene. The changes in the
depositional pattern in the Middle Miocene and then in the Late Pliocene are thought to have resulted from
successive intensification of the bottom currents.
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INTRODUCTION

Bottom currents impact sedimentation processes in that they can form contourite
drifts that reach hundreds of km in length, tens of km in width and 2 km in thickness
[1]. Contourite drifts are seismic facies generally formed in the deep-sea basins, along
continental margins due to the force of the bottom currents [2]. Buried contourite drifts,
lying at different stratigraphic levels, allow interpreting the direction and energy (relevant
speed) of the bottom currents in the geological past.

Contourite drifts can be classified as separated, confined, plastered or sheeted depending
on their morphology and depositional environments [3]. Separated drifts develop at the foot
of steep slopes and are separated from the slope by channel-like features (often called moats
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in scientific literature), representing the flow-path of the bottom current. Confined drifts are
deposited in confined conditions in between bottom uplifts and can have a slightly convex
shape. Plastered drifts are found on gentle slopes swept by bottom currents. Sheeted drifts
cover wide areas and have a slightly mounded relief, thinning out towards the margins.
They are characterized by low-amplitude discontinuous reflectors [4]. Contourite drifts do
not have distinct boundaries and often undergo a smooth transition from one type to another
[2]. Drifts can rework turbidites, thus forming a mixed type of deposits.

Drift morphology is controlled by the basin relief, speed and duration of the bottom
current, and the amount of the transported sediments [2]. Changes in the oceanographic
conditions are reflected in the seismic record within the contourite drift body [5]. Large-
scale drifts usually migrate in the direction of the bottom current flow. In certain cases,
bottom currents form bedforms known as sediment waves. However, the presence of
sediment waves in general is not diagnostic of contourite drifts as they can also be formed
by turbidity flows [3]. If a current intensifies (often along steep slopes), it can lead to
the absence of sedimentation along the current core or even to the surface erosion [2].
The main aim of this paper is to study along-slope sedimentation processes in the north-
western Weddell Sea (Fig. 1), to map the areal distribution of the contourite drifts and to
reconstruct the water-mass circulation pattern in this region in the Late Cenozoic through
the analysis of contourite drift parameters and distribution.

The north-western Weddell Sea includes four sedimentary basins: the younger part of
the Late Mesozoic to Cenozoic Weddell Sea Basin, the northernmost extremity of the Larsen
Basin located on the Antarctic Peninsula margin, the Powell Basin and the Jane Basin. The
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Fig. 1. Multichannel seismic profiles collected by different countries in the north-western Weddell
Sea. Thickened lines show position of seismic sections presented in Figs. 3, 5 and 6.

1 — Japan, 2 — United Kingdom, 3 — Italy, 4 — USSR, 5 — Russia, 6 — Spain. The red dots with numbers
are drill-holes of the Ocean Drilling Project (ODP)

Puc. 1. Ceiicmuaeckue npodumun MOB OI'T, BeITOTHEHHBIE pa3HBIMU CTPAaHAMHE B CEBEPO-3aIIaHON
yacTu Mopsl Yaajeiuia. Y TONIIEHHBIMY JINHUAMU [IOKAa3aHO MOJIOKEHUE CEHCMUYECKUX Pa3pes3oB,
KOTOpBIE IEMOHCTPUPYIOTCS Ha pHC. 3, 5 1 6.

1 — Slnonwust, 2 — Benukobpuranus, 3 — Uranus, 4 — CCCP, 5 — Poccus, 6 — Vcnanus. KpacHoit Toukoit
MOKa3aHbl CKBaKHHBI, TPOOYPEHHBIE 10 TPOEKTY IITyOOKOBOIHOTO OypeHHs
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latter two formed in the back-arc geodynamic settings as a result of the convergence of the
lithospheric plates in the Late Eocene — Miocene [6]. The sea-floor spreading in the Powell
Basin lasted from ca. 30 to 22 Ma [7], and in the Jane Basin — between 20 and 14.5 Ma [6].
On the north and the west, the basins are bordered by the submerged continental blocks of
the South Orkney Plateau and the South Scotia Ridge. The Jane Basin is separated from the
Weddell Sea Basin by the Jane Bank representing a paleovolcanic arc (Fig. 1).

The research area is covered by quite a large number of seismic profiles, collected
by different countries over the last few decades, and 3 boreholes were drilled there within
the Ocean Drilling Program (ODP) Leg 113 [8] (Fig. 1).

OCEANOGRAPHIC FEATURES

The depths in the Powell and Jane Basins range between 2 500 and 3 500 m (Fig. 1).
The eastern part of the Powell Basin and the Jane Basin are characterized by numerous
basement rises and ridges. The chain of elongated ridges at the southern border of the Jane
Basin is a magmatic arc, known as the Jane Bank (Fig. 1). The north-western Weddell Sea
is involved in the cyclonic (clock-wise) water circulation of the Weddell Sea known as the
Weddell Gyre, which is controlled by the prevailing winds and basin relief [9] (Fig. 2).
A proto-Weddell Gyre might have already existed from the Early Oligocene and could
have formed as a result of the Drake Passage opening [9]. The water mass in the north-
western part of the Weddell Gyre is composed of 3 layers. The upper layer is represented
by the surface water; a layer of deep waters lies below it, and water masses deeper than
2000 m represent the Weddell Sea Bottom Waters (WSBW) [10, 11].

The WSBW are generated in the southern Weddell Sea, where the meltwater from the
Ronne and Filchner ice shelves cools down the ocean water, which sinks to approximately
2000 m depths and mixes with the lower fraction of the Antarctic Circumpolar Current
(ACC) [11]. The Powell basin is swept by one of the fractions of the WSBW: the water
moves clock-wise and leaves the basin through the gaps at the northern margin. The Jane
tia Sea

A

Weddell Sea

Fig. 2 Water circulation in the north-western Weddell Sea (Modified from [10]).

1 — Weddell Sea Gyre, 2 — Weddell Sea Bottom Waters. PB — Powell Basin; JB — Jane Basin, SOP — South
Orkney Plateau

Puc. 2. Cxema BOIHOM IIUPKYIISALNH B CEBEPO-3aI1aAHOM YacTi Mops Yauemia (o [10] c u3sMeHeHnsIMu).

1 — Kpyrosopot ¥Yannena, 2 — 1oHHBIE BoAbI Mopst Youaemna. PB — Gacceitn [Tayasmn, JB — 6acceiin [Dxeiin,
SOP — FOxHo-OpkHeiickoe miaro
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basin is swept by another fraction of the WSBW, which moves along the foot of the South
Orkney Plateau and passes into the Scotia Sea. The main WSBW branch flows along the
Jane Bank into the Weddell Basin [10] (Fig. 2). Deep-water circulation is crucial in the
contourite drift formation [3]. Bottom currents are driven by thermohaline, wind or tidal
forces and may occur on the shelf, slope and in the basin environments [12]. When bottom
currents flow along isobaths, they can also be referred to as contour currents.

SEISMIC STRATIGRAPHY AND DRIFT DEVELOPMENT (PRIOR RESEARCH)

Different seismostratigraphic models have been suggested for the north-western Weddell
Sea. King et al. [13] have described 2 units in the post rift sedimentary cover. They suggest that
the upper unit has developed since the Late Miocene in conditions of the growing Antarctic
glaciation and under the influence of the bottom currents. A more detailed description was
made by Coren et al. [14], who distinguished 4 seismic units. The two upper units in their
seismostratigraphic model formed in the Early Miocene — Early Pliocene and Early Pliocene —
Quaternary, accordingly. The authors did not suggest the genesis of the units.

Viseras and Maldonado [15] identified 5 seismic units and 10 seismic facies within
the Powell Basin, representing different stages of the basin evolution and environment
changes. According to their interpretation, the 3 upper units formed under the influence of
the Antarctic Peninsula glaciation and terrigenous sediment input since the Early Miocene
(ca. 21 Ma). The boundaries between the units represent episodic global cooling in the
Late Miocene and Late Pliocene. Gravity flows are well-developed within the 3 upper
units [15]. The authors link the contourite drifts formation to the development of the
Antarctic Bottom Waters (AABW) from the Early Miocene [15].

Maldonado et al. [10] identified 4 regional seismic reflectors (horizons) — “a”, “b”,
“c”, “d” in the north western Weddell Sea. They used depositional rates of the surface
sediment cores and the ODP boreholes for chronostratigraphic interpretation and estimated
the ages for these horizons (up-section from “d” to “a”) as 18, 12.2-12.0, 7.2-6.5 and
3.7-3.3 Ma. The authors also presumed that the bottom currents were initiated in the Early
Miocene and intensified in the Late Miocene. They note that, in contrast to the Powell
Basin, gravity flows are poorly developed in the Jane Basin.

The contourite drifts in the north-western Weddell Sea have been previously described in
several studies [10, 11, 16]. Pudsey [11] suggests that the contourite drifts in the Powell Basin
are located at its margins, while the central part is covered by turbidites. Maldonado et al. [10]
identified a variety of drifts in the Jane Basin including basement/tectonic controlled drifts (as
a specific new type), which result from the irregularities of the basement surface. According to
Pudsey [11], the contourites in the north-western Weddell Sea are mostly fine-grained, except
for the NW margin of the Larsen basin, where they are comprised of sandy sediments. In the
north-western part of the Powell Basin, fields of sediment waves were revealed [11, 13, 16].

METHODS

The study is based on the multichannel data collected in 2018 by the Russian Antarctic
Expedition (RAE) using the RV “Akademic A. Karpinsky”, as well as data from Italian,
Spanish, British and Japanese expeditions, available from the Antarctic Seismic Data Library
(SDLS, https://sdls.ogs.trieste.it). Additionally, paper copies of seismic sections acquired in
1990 by the Marine Arctic Geological Expedition [17] were used for joint interpretation.

The recently collected Russian multichannel seismic data were acquired using
DigiSTREAMER 2D seismic equipment. The length of the streamer was 7000 m with
560 seismic channels located 12.5 m apart. Seismic data processing included the following
stages: velocity analysis (every 5 km), stacking, amplitude recovery, band pass filtration
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(6-8-80—120 Hz) and automatic gain control. Parameters of data acquisition and data
processing for other surveys can be found on the SDLS website (https://www.scar.org/
sdls/). The seismic profiles were interpreted in the Kingdom software.

RESULTS

The sedimentary cover is spread unevenly within the basins and reaches 2.5-3 km
in thickness. Previously suggested seismostratigraphic models have been revised based on
the new seismic data collected in the Russian Antarctic Expedition and analysis of all the
other available seismic profiles. As a result, 7 seismic horizons have been identified in the
north-western Weddell Sea: P1, P2, PJ3, PJ4, PJ5, PJ6, PJ7 (the P index is used for the
Powell Basin, J] — for the Jane Basin and PJ — for both basins if the horizons are traced
continuously). The horizon ages were presumed on the basis of the drilling data, the main
tectonic and paleogeographic processes in the region evolution [7, 8] and following the
interpretation by Maldonado et al. [10]. The horizons P1 and J1 are break-up unconformities
and correspond to the start of sea-floor spreading at approximately 30 Ma in the Powell
Basin and 20 Ma in the Jane Basin, respectively. The formation of P2 is linked to the end of
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Fig. 3. Seismic stratigraphy and types of contourite drifts in the Powell and Jane basins: separated

drift (a), confined and basement-controlled drift (b), sheeted drift (c), plastered and mixed drifts (d).

See Fig. 1 for location.

1 — bottom currents flowing from the observer, 2 — bottom currents flowing towards the observer. Ages of seismic
horizons: P2 — 20 Ma, PJ3 — 18Ma, PJ4 — ca. 14.5 Ma, PJ5 — 14.0-12.0 Ma, PJ6 — 7.2-6.5 Ma, PJ7 —
3.7-3.3 Ma. The original names of the seismic profiles are shown at the lower right corners of the seismic sections

Puc. 3. CelicMuueckast cTpaTurpadust ¥ THITEI KOHTYPHTOBBIX IpudToB B 6acceiinax [Taysmr u Jkeitn.
[Nonoxenne nmpoduiei mokaszaHo Ha puc. 1

1 — OHHBIE TEUCHHS, HATIPABICHHbIE OT HaOmonaressi, 2 — JOHHbBIE TCUCHNUS, HATIPABICHHBIC K HAOTIOIATEITIO.
Bospactel celicMuueckux ropu3zoHToB: P2 — 20 muH nert, PJ3 — 18 mun ner, PJ4 — 14,5 mun ner, PJS —
14,0-12,0 mun net, PJ6 — 7,2-6,5 mutH net, PJ7 — 3,7-3,3 muH net. B npaBoM HIKHEM YTy KQKIOTO paspesa
yKa3aHO Ha3BaHHE MPOGHIIS
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Fig. 4. Distribution of moats and recent contourite drifts in the north-western Weddell Sea.

1 — separated drifts, 2 — mixed drifts, 3 — plastered drifts, 4 — confined drifts, 5§ — system of current-controlled
deposits with prevalence of sheeted drifts, 6 — sheeted drifts, 7 — debris flow deposits overlain by the horizon PJ6,
8 — moats and direction of focused bottom currents, 9 — paleomoats (see Fig. 6 for their stratigraphic position) and
direction of bottom paleocurrents, /) — modern submarine channels, // —fields of sediment waves (developed mostly
above the horizon PJ6), /2 — deep-sea ridges and rises, /3 — buried ridges/rises. Notes: the sketch shows recently
formed and modern contourite drifts which are expressed in the sea bottom, but most of them inherit older drifts

Puc. 4. Cxema pacpocTpaHeHHNs KaHATIOB U MOJOJBIX KOHTYPHTOBBIX APU(TOB B CEBEPO-3ariaHOM
yacTH Mops Yajiena.

1 — otnenennble ApUdTHI, 2 — CMeIaHHbe APUGTHI, 3 — ruacTepHbie IpUGTHI, 4 — OrpaHHYeHHbIC APHUDTHI,
5 — oca/IkH, HaKaIUIMBaBLINECs MOJ] JIEHCTBUEM JIOHHBIX TEUEHHUH Pa3HON MHTEHCUBHOCTH, C IpeodiiajaHueM
HOKPOBHBIX JAPU(TOB, 6 — MOKPOBHBIE JPUPTHI, 7 — OTIOKEHHUS 0OJOMOUYHBIX NOTOKOB (110j1 rpanureii PJ6),
8 — KaHanbl M HanpapieHHs CHOKYCHPOBAHHBIX HMPHIOHHBIX TEUCHHH, 9 — MayeoKaHalbl ¥ HAIPABICHUS
naneoredeHuit, /() — COBpPEMEHHBIC MOJBOJIHbIC KaHaJIbl, // — MOJIs 0Ca04HbIX BOJH, /2 — ITyOOKOBOIHbIC
nofHsTHs, /3 — norpedeHHbie XpeOThl/moAHsTHs. [l0Ka3aHHbBIC KOHTYPHUTOBBIC IPUQTHI TIPOSBICHBI B MOPCKOM
JIHE U HMEIOT OTHOCHTENIBHO MOJIOJ0H BO3PACT, HO PAKTHYECKUE B3/ HACIEAYIOT Oosee IPEeBHIE KOHTYPUTHI
spreading in the Powell Basin and the start of spreading in the Jane Basin at approximately
20 Ma. PJ3 corresponds to the reflector “d” of [10]. It represents an erosional surface and
can reflect the intensification of the bottom currents in the area at approximately 18 Ma.

The horizon PJ4 has not been identified before. It is a continuous boundary marking
a visible change in the seismic pattern. PJ4 onlaps the extinct ridge in the Jane Basin and so
can correspond to the end of sea-floor spreading at approximately 14.5 Ma [6]. The horizon PJ5
marks the changes in the acoustic pattern, which are thought to have been caused by transition
from temperate/cold to polar conditions in Antarctica and the glaciation of West Antarctical4—12
Ma [8], i. e., we believe that the age span for this horizon is wider than that proposed by [10].
The horizons PJ6 and PJ7 in our model are similar to those identified by [10], and they are
labeled “b” and “a”, respectively, so we suggest the ages 7.2-6.5 and 3.7-3.3 Ma for them.

Contourite drifts of different types are widely distributed in the north-western
Weddell Sea and well-recognized from seismic data (Fig. 3). In the Larsen Basin (only
its northernmost part has been studied), small plastered and separated drifts are identified
on the continental slope (between isobaths 1000-2300 m) and at the foot of the slope
(between isobaths 2300-2 800 m), respectively (Fig. 4).
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The Powell Basin is dominated by large 30-50 km-wide separated drifts occupying its
western and northern margin (Fig. 4, 5a). The paleo- and modern moats are continuously
traced along the foot of the continental slope showing the migration of their axes up-section
toward the slope. The moat/drift system started to form below the horizon PJ4, whose
age is suggested to be approximately 14.5 Ma (Fig. 6a). The earlier clear indications of
current-controlled structures (moat and separated drift) are observed along the buried
NW-SE-striking basement ridges in the central part of the Powell Basin (Fig. 4). They
are observed above the horizon PJ3, within the Early Miocene sedimentary unit, but
their development can be assumed to have taken place above the basement at an age of
approximately 25-24 Ma, determined on the basis of magnetic anomaly identification
[7] (Fig. 6¢). The southern part of the Powell Basin shows lesser sedimentary thickness
for all units and especially for the post-Middle Miocene succession above the horizon
PJ5 (Fig. 6a).

We have also mapped sedimentary bodies with a complex internal acoustic pattern.
They replace separated drifts in some local places where submarine channels occur and
are thought to have formed through the interaction between the bottom currents and
turbidity flows (Fig. 3d, 4). Two small plastered drifts (up to 50 km long, 10-20 km wide
and 300-700 m thick) are locally developed in the north-eastern and south-western (Fig.
6b) corners of the Powell Basin, where the bottom currents change directions drastically
providing input (plastering) of sediments on continental slopes.

The continental rise of the western and northern Powell Basin includes a field of
sediment waves which stretches along a margin more than 100 km in length and has
a width of approximately 50 km (Fig. 4). The waves are developed within the separated
drift above the seismic horizon PJ6 (and even slightly deeper). In the western Powell
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Fig. 5. Linedrawing sketches based on seismic sections across the Powell Basin («) and Jane Basin
(b). Sea Fig. 1 for location

Puc. 5. UaTepnpeTnpoBaHHbIe celficMuUUecKue pa3pessl uepes 6acceiin [ayamn (a) u 6acceiin J[xeitn
(b). Nonoxenue npodueit nokasano ua puc. 1
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Puc. 6. Celicmunueckasi crpaturpadus u celicMuueckue ¢auun B Oacceitne [layamr. [Tonoxenue
npo¢uieii mokazaHo Ha puc. 1
Basin, waves migrate upslope and have a wavelength of up to 2.5-3.7 km and a height of
approximately 80 m (Fig. 6a). In the northern Powell Basin, they are less expressive, occur
beyond the separated drifts, far from the focused current pathway, and show downslope
(downstream) migration (Fig. 3a). The difference in the structure of the wave fields is
likely to be linked to their position in relation to the core of the current stream.

Most of the Jane Basin is covered by current-influenced deposits which are difficult
to classify in detail. Many of these deposits are controlled by pre-drift (mainly basement)
morphology [10]; currents adapt to it, using and modifying negative forms in the bottom
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relief, and can form elongated mounded drifts (Fig. 3b, 4, 5b). Along the steep slopes
of the South Orkney Plateau and the Jane Bank, the current-controlled deposits evolve
as separated drifts, the outer flanks of which can be transformed by the current streams
(Fig. 3b, 4, 5b). In the axial part of the Jane Basin (especially in its eastern half) the drifts
are close to the sheeted type with almost parallel internal reflectors and subdued external
morphology (Fig. 5b). This drift system covers an area 90—100 km in width and stretches
for more than 500 km from SW to NE. In the north-western part of the Jane Basin, the
several 15-30 km wide confined drifts occur within the narrow depressions bordered by
basement highs (Fig. 3b, 4).

In the Weddell Sea Basin, along the Jane Bank, the drift structure is variable
depending on the basement morphology and the pattern of bottom currents. A slightly
mounded, ca. 30 km wide contourite drift paired with a deeply-incised moat at the foot
of the steep Jane Bank slope is recognized on the single profile around 45° E. To the east,
the drift shows a similarly mounded morphology but has a wavy structure with small
deepenings (moats?) caused by the ragged basement relief. Further east, the local basement
highs provide accommodation for the locally developed confined drift.

The easternmost part of the Weddell Sea Basin under study is distinguished by
the existence of two parallel separated drifts (Fig. 4). One of them is developed along
the steep slope of the Jane Bank, while the other is 15 km from it (see Fig. 5 in [10]).
A 150 m-deep moat divides the drifts. They began to form immediately above the ca.
20 m. y. old oceanic basement dated from magnetic anomalies [6]. Southward of the
elongated drift chain, the northern Weddell Sea Basin is occupied by sheeted drifts showing
internal parallel reflectors.

Seismic data from all the basins studied show visible changes in the reflection
pattern across the horizon PJ5 (ca. 12 Ma), with more expressive and diverse contourite
drifts above this horizon (Fig. 3, 5, 6a, 6b). Some places are characterized by generation
of moats (Fig. 3b, SP 488) above the horizon PJ5; a channel/levee system in the eastern
Powell Basin has also formed at the same level (Fig. 6b); a field of sedimentary waves
began to develop slightly later (between PJ5 and PJ6; Fig. 6a). The Late Pliocene horizon
PJ7 marks a younger shift in sedimentation with more pronounced drift developments in
all the basins (e. g. Fig. 3b, 3¢, 5a, 6b).

DISCUSSION

Bottom currents played an important role in the formation of the sedimentary cover of
the north-western Weddell Sea. The study of contourites can be used to assess the energy
of modern and paleocurrents and reconstruct water circulation patterns. The moats and
contourite drifts are well-recognized in the sedimentary succession and the moats mark
the position of focused bottom currents. Spatial distribution of the moats allows us to
reconstruct bottom water circulation.

The contourite drifts in the north-western Weddell Sea sweep broad sea-floor areas
and are developed at different sea-floor depths ranging between 2000 m and 4500 m.
The formation of the earliest drift deposits in the Powell Basin suggests that the deep-sea
circulation initiated there immediately after the opening of the gateway between the South
Orkney Plateau and the South Powell Ridge in the Late Oligocene, 24-23 Ma. Bottom
currents entered from the Larsen Basin Sea into the Powell Basin bending around the
W-E trending South Powell Ridge and circulated clockwise by a relatively broad front but
focusing along the foot of the slope (Fig. 4, 5a). The Jane Basin did not exist at that time,
and the bottom currents flowed to the east in the Weddell Sea Basin along the subduction
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zone, which at that time existed at the foot of the South Orkney Plateau. The southern
part of the Powell Basin with a reduced thickness of the sediments is characterized by
subdued current-influenced deposition (or even non-deposition and erosion) as opposed
to its western and northern parts. More pronounced differences in the depositional setting
occurred after the Middle Miocene.

The Jane Basin opened as a back-arc structure from about 20 Ma to 14.5 Ma [6],
and the bottom currents obviously flowed under the control of the sea-floor topography,
although contourite drifts below the Mid Miocene horizon PJ5 are poorly distinguished.
The contourite drifts variety above the horizon PJ5 denotes an intensification of the
bottom currents likely due to the increased production of Weddell Sea Bottom Waters in
the Middle Miocene as a result of a shift from temperate to polar climatic conditions in
Antarctica. Later variation in the depositional style observed above the horizon PJ7 could
have been caused by the Late Pliocene cooling trend, a reinforced deep-water production
and intensification of the bottom current activity.

A bottom current pattern similar to the modern one was established after the
completion of the tectonic activity in the north-western Weddell Sea in the Middle Miocene.
Leaving the Larsen Basin, the modern bottom currents split into several branches which
flow into the Powell Basin, Jane Basin and along the Jane Bank into the northern Weddell
Sea Basin (Fig. 4). In the central and eastern Jane Basin, the currents are formed by the
convergence of streams flowing from the Larsen Basin and the Powell Basin.

CONCLUSION

The north-western Weddell Sea including the Powell and Jane Basins is characterized
by a wide development of contourite drifts of different types, with separated, confined,
plastered and sheeted drifts predominating. They are observed at different depths ranging
from 2000 to 4 500 m. The western and northern margins of the Powell Basin are dominated
by large separated drifts and sediment waves, while the southern margin does not contain
deposits formed by bottom currents. The Jane Basin is covered by current-influenced
deposits of different types, with sheeted drifts predominating. The formation of drifts
in this area is controlled by ragged basement morphology. In the north-western part of
the Jane Basin, confined drifts are developed within the narrow depressions bordered by
basement highs. In the Weddell Sea Basin, the drift structure is variable, but sheeted drifts
occupy most of the basin. Seismic data in all the basins studied show visible changes in
the reflection pattern above the Middle Miocene and then in the Middle Pliocene horizons.
These changes are believed to have been caused by intensification of bottom currents.
The moats, which are well identified in the modern sea floor and also as buried features,
show the position and direction of active bottom currents.
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Pe3rome

KoHTypHTOBBIE HAHOCHI, (JOPMHUPYEMBIC PHIOHHBIMA TEICHHSIMIL, MOTYT UCTIONB30BAThCS TS H3YUCHHS LIUPKYIIS-
IUU BOJHBIX MAcC, TaK KaK 10 MX IapamMeTpaM 1 XapakTepy pacipoCTpaHEHHsI MOKHO CY/IUTh O HAIPABIEHHOCTH U
OTHOCHTEITLHOI 3HEPTUH IPUIIOHHBIX TeUeHHIT. B TaHHOM padoTe paccMaTpiBAIOTCS KOHTYPUTOBBIC HAHOCHI B CEBE-
pO-3ara THOM YacTr Mopst Y3IIeIlIa, IPUBOIUTCS CXeMa PacpOCTPAHEHH)s HAHOCOB M MX KJIACCH(MKAIUS, & TAKKE
PEKOHCTPYHpYETCs UPKYJISIIS BOTHBIX Macc B TTyOOKOBOIHBIX OacceiHax paiioHa. MccrenoBaHus OCHOBAHBI Ha
0000TIICHII 1 HHTEPIIPETAINH CEHCMUYECKUX TAHHBIX OTEYECTBEHHBIX 1 3apyOeKHBIX AKCTICUIIIIL, OOTbIITAs 4acTh
KOTOPBIX JIOCTYITHA M3 MEXK/TyHAPOITHON OHOMHOTEKH CEHCMIYECKUX TAHHBIX 110 AHTapKTHKe. B pesyibrare aHamsa
CeCMUYECKIIX IAHHBIX B palioHe HccnenoBanuii B auanasone nyouH ot 2000 10 4500 M BBIIBICHBI OT/ICICHHBIC,
OrpaHHYEHHBIE, TACTEPHbIE 1 OKPOBHbIE KOHTYPUTOBBIE HAHOCHL. 3apOyK/ICHHE TOHHBIX TEUSHUH B CEBEPO-3aria/l-
HOM YacTh MOpsi Y3Ieiia Havaoch ¢ packphiTus Oacceitta [layaIut, u pa3sBUTHE caMbIX PAaHHUX KOHTYPHTOBBIX
HAHOCOB TIpejonaraetcst 2423 MITH JieT Ha3a/1. B cpeiHeM MUOLIEHE U B IO3IHEM ILTHOLIEHE OTMEYAETCsl yCUIIeHHEe
WHTEHCUBHOCTH JIOHHBIX TEUCHHE ¥ 00JIee MHUPOKOE PA3BUTHE KOHTYPUTOBBIX HAHOCOB.

KioueBble cioBa: AHTapKTI/IKa, JAOHHBIC TCYCHHUS, KOHTYPUTOBLIC Z[pI/I(i]TI:I, MOpe Ya)menna, 0CaJ0YHBIH
YExoli, ceﬁCMopaSBeuKa.
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st wurupoBanust: Leitchenkov G.L., Minina V.V., Guseva Yu.B. Current-controlled sedimentation in the north-
western Weddell Sea. [Tpo6iemsr Apkruxn n Autapkruku. 2021, 67 (4): 382-393. https://doi.org/10.30758/0555-
2648-2021-67-4-382-393.

KonTtypurtoBbie 1pu()Thl B ceBepo-3anaHOil yacTu Mops Yaaaesia
(pacuupeHHblii pedepar)

ITpunoHHbIe TeUeHNS OKA3BIBAIOT CYILECTBEHHOE BO3ICHCTBHE HA IIPOLIECCHI CEIMMEHTALUH, TAK KaK [0/ UX BIUSAHU-
€M MOTYT (JOPMHPOBATECS 0CA[OYHBIE TENIA — KOHTYPHUTOBBIE APUQTHL, TOCTHTAIOIIIE COTEH KUIOMETPOB B JUIHHY,
JIECATKOB KIIOMETPOB B IIMPHHY ¥ JI0 2 KM B ToMIWMHY. KoHTYypHTOBBIE NpHTH! (KOHTYPHTB), (POPMHEpYEMBIE TPH-
JIOHHBIMY TEYEHUSMH, MOT'YT UCIIONB30BATCS U1 M3y 4CHHS LIUPKYILSLIMH BOAHBIX MAcC, TAK KaK 110 UX [TapaMeTpam
¥ XapaKTepy paclpOCTPAHEHIA MOXKHO CYIUTb O HATIPABIICHHOCTH U OTHOCUTEIBHOM SHEPIUY IPUIOHHBIX TCUCHHI.
Hacrosimee rccneioBanie HalpaBIeHo Ha H3ydeHNE YCIIOBUH 0CaIKOHAKOIUICHHS B HEOOBIIIX 10 TUIOLIAIH, 3a-
JYTOBBIX OCalo4HbIX OacceitHax [layam u J[KeiiH, pacIionoKeHHBIX B CEBEpO-3alafHON YacTH MOpsL Y IUIeIla, 1
TJIABHBIM 00Pa30M — Ha HICHTH(HKAINIO KOHTYPUTOBBIX IPH(TOB, BBISBICHUE HX IPOCTPAHCTBEHHOTO PA3BHUTHS
¥ PEKOHCTPYKIIHIO BOXHON HUPKYJISIIN 9TOTO paiioHa AHTapKTHKM B MO3IHEM KaifHo30e. PaboTa ocHoBaHa Ha
0000IIeHNI 1 HHTEPIPETAIMH CEHCMUYECKUX TAHHBIX OTEUECTBEHHBIX H 3apyOeKHBIX SKCIISAUIMH, OONIbIIAs 4acTh
KOTOPBIX IOCTYITHA B MEX/TyHAPOIHOH OHOTHOTeKe CeHCMIUECKUX IAHHBIX 10 AHTapKTHKE. B pesyibrare aHamiza
CeHCMIYECKHX NaHHBIX BBIBICH IIMPOKHH CIIEKTP KOHTYPUTOB, Pa3BHBABIIKXCS B HHTEPBAJIC IIyOHH MOpS OT
2000 0 4500 m. K HIM OTHOCSTCS OT/ICIICHHBIE, TOKPOBHBIC, OTPAHNUYCHHBIE, INTACTEPHBIC APUNTEI M 0CAJ0UHEIE
BoJHEL B Gacceiine [Tayarm mpeobnaiaet KpymHbIH OTAENCHHBIH APUQT, KOTOPBIi GopMUPOBAICS B BHJIE KPYITHOI
JMH30BUIHOK 0CAJI0YHOH CTPYKTYpEI B O0PTY KaHAIIa, PaCIOI0KEHHOTO B IOIOIIBE KOHTHHEHTAILHOTO CKIIOHA H
00pa30BaHHOTO JOHHBIM TEUEHHEM. 3/[ECh TAKXKe YCTAHOBIICHE! CMEIIAHHBIE APUQTHL, 00Pa30BAHHEIE B PE3YIIBTATE
B3aMMOJICHCTBHS TypOMIUTHBIX OTOKOB M KOHTYPHBIX TedeHuit. B Oacceiire JkeiH NpernMyIeCTBEHHO Pa3BUTHI
TOKPOBHBIE APUGTHL VX (hopMa Bo MHOTOM KOHTPOIMPOBAJIACH PACWICHEHHBIM Pebe()OM HOCTIIAIONIETO KPU-
crayumdeckoro ¢ynnamenta. Ha rpamue 1Byx OacceilHOB BEISBIEHBI OTpaHIYEHHbIE APUQTHL, 00pa30BaHHbIE
MEXK/Ty MOAHATHAME (DyHIaMeHTa. 3apoiKieHHe TOHHBIX TEUCHHI B CeBepO-3alaHON JacTH Mops Yaauemna
Ha4YaJI0Ch C packpbITus Oacceiina [laysimi, n pa3BuTHe CaMbIX paHHIX KOHTYPHTOBBIX APUPTOB MPEATIONAraeTCs
24-23 miH et Ha3a]1. B cpenHeM MUOLIGHE U B [IO3[HEM IUIMOLCHE OTMEUACTCS yCUICHUE HHTCHCUBHOCTH JIOHHBIX
TeUeHHH 1 60JIee MHUPOKOE PA3BUTHE KOHTYPUTOBBIX APH(TOB.
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