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Abstract—Prior to extension of the lithosphere in the Eurasia Basin, the Yermak Plateau was an element of the
Eurasian Arctic margin. Extension of the Barents Sea shelf culminated gradually in rifting of the continental
crust with separation of this block from the continent during Chrons C25r—C26n (57.656—59.237 Ma ago) and
emplacement of numerous basic dikes, which could be responsible for the formation of high-amplitude mag-
netic anomalies on the Yermak Plateau. The investigation included reconstruction of axes in the breakup zones
along peripheral continental fragments of Spitsbergen with determination of the Euler poles and angles of rota-
tion, which describe the kinematics of this process. It is revealed that the difference between depths of conjugate
isobaths can be as large as many tens of meters, which reflects the nonuniformly scaled slide of peripheral areas
of the continental crust along the plane of the crustal-penetrating fault and, correspondingly, their different sub-

sidence during rifting.
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INTRODUCTION

Reconstruction of the paleogeodynamic evolution
of the Arctic Ocean is among the most important
problems in studying the Arctic region. Its origin and
tectonic development remain a debatable topic in
many publications [3, 4, 6, 8, 9, 22, 23, 32, 35, etc.].

Particular attention is devoted to the Eurasia Basin
with its active mid-ocean (Mid-Arctic) ridge, the single
such structure in the Arctic Ocean. The Eurasia Basin
comprises four deep-sea basins: the Amundsen
(between the Lomonosov Ridge and axis of the Mid-
Arctic Ridge), Lincoln (between the Morris Jesup Rise
and Lomonosov Ridge), Nansen (between the spread-
ing axis of the Mid-Arctic Ridge and Eurasian shelf),
and Sophia (between the Yermak Plateau and Spitsber-
gen). Geological and geophysical investigations of the
Eurasia Basin in the Spitsbergen Archipelago area,
which includes the Yermak Plateau, Sophia Basin, and
adjacent areas, play an important role in reconstructing
the stages in the formation of the Eurasia Basin.

The investigations carried out by the international
scientific community during the last half-century
yielded information on the bottom topography, sedi-
mentary cover, crust structure, and anomalous poten-
tial fields of the Eurasia Basin near the Spitsbergen
domain. At the same time, it should be noted that the
ice cover of the Arctic Ocean including areas adjacent to
Spitsbergen hampers gathering of information on the
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geological structure of its bottom. It is frequently
impossible to discriminate between bedrock fragments
and ice-rafted material among geological samples
obtained by research vessels from the bottom. The ice
cover also limits the possibilities for obtaining geologi-
cal data by deep-sea drilling. Therefore, comprehensive
analysis of the available geological and geophysical data
is important, which will make it possible to clarify sev-
eral important aspects about the stages in the geological
development of the segment of the Eurasia Basin adja-
cent to Spitsbergen. This is the aim of this work.

GEOLOGICAL AND GEOPHYSICAL DATA

The polar Spitsbergen Archipelago is located on
the Eurasian shelf of the Arctic Ocean between 76°26
and 80°50” N and 10° and 32° E. It is characterized by
a mountainous relief and shores with numerous fjords.
The highest summit of the islands is located at an alti-
tude of 1712 m in western Spitsbergen. The Spitsber-
gen domain adjacent to the Eurasia Basin of the Arctic
Ocean has no distinct geographical boundaries. In this
work, it is considered within a sector with coordinates
of 80°—83° N and 5°-25° E (Fig. 1).

Water depths (according to [39]) in the Nansen
Basin adjacent to the Spitsbergen domain exceed
3.5 km, while in east Sophia Basin, they never exceed
2.5 km, gradually decreasing in to the west up to 1 km
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Fig. 1. Bathymetric map of the Eurasia Basin near the Spitsbergen domain, after [39] with location of rise A, deep-sea drilling sites
B1—B3 [28], and troughs (in parentheses): (/) Litke [14]. (2) Khinlopen [15]. (3) Sophia [14], (4) Danskoya Basin-Trough [14].
Dashed lines indicate faults: (5) Hornsand [15], (6) Moffen, (7) unnamed tectonic fractures (faults) [15]. Contours of Sverdrup and

Nansen banks are shown by solid lines [ 14, 15].

or shallower. The average width of the Sophia Basin in
its central part is approximately 150 km.

The westernmost part of the basin, where the shal-
low-water part of the undersea Spitsbergen margin
joins the Yermak Plateau, hosts the sublatitudinal
Sophia Canyon ([14, etc.]), which can serves as their
tectonic boundary. The canyon is approximately 1500 m
deep in its eastern part and around 30 km wide. Its
water depths decrease from shelf values west toward
the Nansen Bank, defined at the junction of Spitsber-
gen with the Yermak Plateau (according to other data,
e.g., [15], this area is occupied by the Sverdrup Bank,
which partly overlaps the Nansen Bank and includes
the Sophia Trough). In its eastern part, the basin hosts
an isolated unnamed seamount with a summit depth
shallower than 1 km; for convenience, we call it rise A.

The southern shelf of the Sophia Basin on the
Spitsbergen side is bordered by the Danskoya Basin,
which represents, according to [14, 30], a narrow
trough approximately 15 km wide. To the east, the

trough grades into a submarine continuation of the
Woodfjorden with an incision depth up to 250 m and
a width of 20 km.

Further east, there is a narrow (15 km) spur approx-
imately 50 km long, which separates some areas of the
basin with water depths up to 2 km from its main part.
The shelf continuation of this separated area of the
basin is intersected by a fjord separating Nordaustlan-
det and the Spitsbergen islands and representing a
trough 25 km wide with an incision depth up to 200 m,
which is intersected by the Moffen Fault.

The surface of the Yermak Rise (Plateau) located
along the northern slope of the Sophia Basin is char-
acterized by nonuniform patterns. Its easternmost
part, up to 60 km wide, is located at water depths of
1.5 km. It continues westward for 100 km along the
inner margin of the Sophia Basin in the form of a pla-
teau bench up to 40 km wide. This area is separated
from the central part of the rise by a trough with steep
walls and a complex sigmoid configuration. The latter
2016
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most likely reflects subvertical tectonic displacement
with an amplitude exceeding 0.5 km and in its south-
ern part is called the Litke Trough [14]. The central
part of the Yermak Plateau is located at water depths of
approximately 0.7 km, characterized by a system of
trough-shaped structures up to several kilometers wide
and with a relative incision up to tens of meters. To the
west, the surface of the plateau rises up to water depths
of 0.5 km and joins, via the Nansen Bank, the sub-
marine margin of Spitsbergen. In a deep-sea drilling
project, several holes were drilled at three sites
(910—912 [27]) on the Yermak Plateau adjacent to the
Spitsbergen domain by the D/V JOIDES Resolution in
1993. All of them penetrated the Pliocene—Quater-
nary sedimentary sequence, which is subdivided,
based on their composition and physical properties,
into subunits 1A—1C.

Site 910 (Holes 910A—910C) was drilled on the inner
part of the Yermak Plateau in an area with coordinates
of 80°27" N and 6°58" E. Their average penetration
depth is 566 m (B1 in Fig. 1). The maximum penetra-
tion depth in sediments is 507.4 mbsf. The sediments
belong to a single lithological unit composed of com-
pact homogeneous silty clays and clayey silts more con-
solidated in surface layers. Detrital material occurs up
to a depth of 208.7 mbsf; below this level, it is relatively
rare. Three distinguishable subunits differ from each
other by changes in the content of detrital material and
quartz. Some intervals of the section include rounded
siliceous microfossils, rare fragments of molluscan
shells, and wood fragments. Carbon concentrations are
low (1.5—6.0%); organic carbon is detected throughout
the entire section in concentrations of 0.7 to 1.4%. Cal-
careous nannofossils and planktonic foraminifers occur
sporadically in the upper 60—100 m of Quaternary sed-
iments, which are underlain by a thick Pliocene
sequence to a depth of 507.4 mbsf. Below 360 mbsf,
benthic foraminifers reflect gradual shallowing of the
drilling area during the Pliocene. Terrestrial plant
remains and palynomorphs are recorded throughout
the entire drilled section.

The methane content varies through the section
from 10000 to 100000 ppm. Similar ethane and pro-
pane concentrations are observable below 300 mbsf.
The sharp increase in density (from 1.7 to 2.2 g/cm?)
and decrease in porosity (from 50 to 30%) of sedi-
ments between 0 and 20 mbsf indicate that the surface
sediments are overcompacted, which could be caused
by the load of shelf ice.

Site 911 (Holes 911A—911C) is located in the
southern shallow-water part of the Yermak Plateau in
an area with coordinates of 80°47° N and 8°23" E. The
average penetration depth of these holes is 902 m. The
maximum penetration depth in sediments was
505 mbsf (B2 in Fig. 1). In all three holes, sediments
belong to a single lithological unit Pliocene—Quater-
nary in age composed of unconsolidated clayey silts
and silty clays with thin intercalations of clayey and
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silty mud. Organic remains are rare. Detrital material
is more abundant above 340 mbsf, although its rare
inclusions are also observable below this level. The
rock clasts are represented by siltstones, sandstones,
shales, and subordinate coal fragments, igneous rocks,
and limestones. The section is characterized by the
discrete distribution of Pliocene—Quaternary benthic
and planktonic foraminifers and calcareous nannofos-
sils. Siliceous microfossils are extremely rare, repre-
sented by recrystallized and reworked specimens. The
section exhibits readily definable paleomagnetic
Brunhes, Matuyama, and Gauss chrons as well as the
Jaramillo and Olduvai subchrons.

The boundary between Quaternary and Pliocene
sediments is located at depths of 240 mbsf. The sedi-
mentation rates vary from 170 m/myr in the Pliocene to
approximately 100 m/myr during the last million years.
The upper 50 m of the section show a certain increase in
the degree of sediment compaction, although less nota-
ble as compared with that at Site 910. The free methane
concentration is high through the entire section.

Site 912 (Holes 912A—912C) is located in the
southwestern part of the Yermak Plateau in the area
with coordinates of 80°47° N and 8°23’ E and 79°97’ N,
5°45" E. The average penetration depth of these holes
is 1037 m. The maximum penetration depth in sedi-
ments was 145 mbsf in Hole 912A, 40 mbsf in
Hole 912B, and 209.1 mbsf in Hole 912C (B3 in
Fig. 1). The sediments belong to a single, Plio-
cene—Quaternary unit represented by unconsoli-
dated clayey silts and silty clays with thin intercala-
tions of clayey and silty mud characterized by weak
banded coloration and more abundant detrital inclu-
sions as compared with holes 910 and 911. The sedi-
mentation rates vary from 80 to 100 m/myr decreas-
ing to 30 m/myr during the last million years. Similar
sediments were drilled by the D/V JOIDES Resolu-
tion at Site 986 (Holes 985A—985D) in the Atlantic
peripheral part of Spitsbergen [28].

Recently, the sedimentary cover of this region was
subjected to extensive investigations by the continuous
seismic profiling method [11, 13—15, 19—-21, 24] with
the integral length of seismic profiles over 5000 km.
According to these data, the sedimentary sequence can
be divided into several layers (Fig. 2), the numeration
and designation of which depends on the study area. In
this work, when names of areas or sedimentary layers
are not anonymously accepted, we indicate in paren-
theses their English designations from publications:
(YP) Yermak Plateau, (DB) Danskoya Basin, (NoB)
Norskebanke, (NA) Nordaustlandet area, (KV) Kvitoya
(Kavitoya) Island area, (NB) Nansen Basin, (T) Nan-
sen Basin and Honlopen margin, (SB) Sophia Basin,
(B1, B2, B3) ODP holes, (G) Barents Sea.

The uppermost (YP3, SB-3, DB3, NoB2, NA3,
KV3, NB3—NB4, T2, GIII-GI, IA) layer is readily
correlative in different areas ([11, 14, 15, etc.]) and
characterized by a relatively constant thickness of a
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Fig. 2. Isopach map (a) and sedimentary section along line a—b (b) based on data from [14, 24]. For sediments of layers SB-0,
SB-1, SB-2, and SB-3, P wave velocities (km/s) are given in parentheses. Isobaths and isopachs are given in hundreds of meters

and kilometers, respectively.

0.1-0.2 s two-way travel time through different areas
(Fig. 2). It is underlain by the (YP2, SB2, DB2, NA2,
KV2, NB2, T2) layer, which is from 0.2 to 0.3 s thick
and also reliably correlated between different study
areas ([11, 14, etc.]). The base of the NoB-2 layer in
the Norskebanke area is located approximately twice
as deep compared to bases of other above-mentioned
seismostratigraphic units. The thickness of the deepest
layer (YP1, SB1, DBI, NoB1, NA1, KV1, NB1, T1) is
up to a 0.4 s two-way travel time thick and demon-

strates lateral variations. In some areas, it fills depres-
sions in the acoustic basement (Fig 2b). In [11], layer
YPO up to a 0.1 s two-way travel time is defined in the
basal part of the sedimentary section.

At the same time, some inconsistencies in identify-
ing sedimentary units in the same areas should be noted.
For example, seismic units NB3—NB4 and NB—B1 on
the northern slope of the Yermak Plateau defined in [ 11]
correspond to units NB1 and NB3 in [21].

2016
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Interpretation of seismic data [11, 14, 15, 19, 20,
24] made it possible to refine the main views on the
velocity section of corresponding sediments. This can
be exemplified by layers reliably definable on the Yer-
mak Plateau and in neighboring areas from data
obtained by a wide-angle seismic survey and acoustic
buoy stations. According to these data, layer Yp3 is
composed of unconsolidated surface sediments with
P wave velocities of 1.7—2.2 km/s. It is underlain by
sediments of layer Yp2 compacted by diagenetic pro-
cesses with P wave velocities up to 3 km/s. Layer Ypl
consists of compact metamorphosed sediments char-
acterized by velocities ranging from 3 to 5 km/s.

The deep-sea holes drilled in areas covered by the
seismic profiling survey and other geological data
available in publications allow the composition of sed-
iments and their age to be estimated [11, 14, 15, 19, 20,
24]. Layer Yp3 is composed of Pleistocene mud with
its lower boundary dated back to 2.6 Ma, no older.
Layer Yp2 consists of clayey mud and its base is
6—7 Ma in age, no older. Layer Ypl is represented by
metamorphosed clays dated at 18—35 Ma (or older).
Comprehensive interpretation of data on the sedimen-
tary sequence indicates that sedimentation in this area
was characterized by different rates. Sediments of layer
Yp0 are represented by both marine and terrestrial
eolian, lacustrine, and riverine facies. Its base may be
relatively old in age.

The available data [11, 14, 15, 19, 20, 24) make it
possible to estimate the total thickness of the sedimen-
tary sequence (Fig. 2a). According to these estimates,
the thickness of sediments in the southwestern part of
the Nansen Basin near its junction with the Sophia
Basin exceeds 1 km to reach 4 km locally. In the east-
ern part of the Sophia Basin near the sublatitudinal
rise, which borders the Litke Trough in the south, their
thickness decreases from 3 to 1 km. At the same time,
south of this rise, there is an isometric depocenter with
sedimentary fill up to 8 km thick (and even thicker).
To the south, it is augmented by two local depocenters
with sedimentary cover up to 4 km thick. Further west,
isopachs gradually acquire a submeridional strike and
the thickness of sediments never exceeds 1—3 km.

The base of the sedimentary cover in the Eurasia
Basin near Spitsbergen has an irregular topography
with relative amplitudes of some morphostructures
amounting to many hundreds of meters. The seismic
data obtained by the CMP method and wide-angle
seismic profiling indicate that the acoustic basement
underlying the sedimentary cover is crossed by many
faults, along which blocks of the Spitsbergen conti-
nental slope slide successively relative to each other
(e.g., [11, 14, 30, 31, 37, etc.]). The bedding patterns of
sedimentary layers in shelf areas of Spitzbergen ([19,
etc.]) suggest most likely that intense movements in
the basement took place in the Late Paleocene—Early
Eocene, while Oligocene and Miocene sediments,
which successively overlie each other with conform-
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able boundaries, indicate that notable tectonic move-
ments terminated by that time. The basement is char-
acterized by a complex inner structure with reflectors
observable in the depth interval of a 4—8 s two-way
travel time.

The availability of deep-sea drilling data from areas
covered by the wide-angle seismic survey by buoy sta-
tions and other geological information in [11, 14, 15,
19, 20, 24] provide grounds for interpreting the com-
position of crustal layers and their geometry for areas
of the Nansen Basin adjacent to the Sophia Basin. The
P wave velocities in the surface layers of the basement
are close to 5.2 km/s. In areas with continental crust,
reflectors attributed to the granite layer exhibit veloci-
ties of almost 6.2 km/s, while in areas underlain by the
oceanic crust, they are close to 7 km/s at comparable
depths corresponding to the basaltic layer. The com-
plete section of the crust was obtained for five seismic
sounding points [11, 24]. The mantle rocks in these
areas are characterized by P wave velocities of 8.2 km/s.
In areas with oceanic and continental types of the
crust, its base is located at depths close to 10 km and
deeper than 30 km, respectively.

According to ([29, 33, etc.]), heat flow values in the
Eurasia Basin areas adjacent to Spitzbergen can be as
high as many hundreds of corresponding units, while
west of them, they never exceed 40—90 mW/m?,
increasing beneath the Atlantic slope of the Yermak
Plateau up to 100—130 mW/m?. The distribution of
heat flow values through the study region indicate the
SE—NWstrike of its minimum located in the area with
coordinates 80°—83° N and 5°—15° E corresponding
to the central and eastern parts of the Yermak Plateau
and Sophia Basin.

The anomalous gravity field in the Faye reduction
(Fig. 3a) is characterized by the presence of positive
anomalies with absolute values up to 50—150 mGal
coinciding with bottom rises and islands [24]. Its
negative anomalies with absolute values amounting
to ~80 mGal correspond to known basins. Therefore,
noteworthy is an arcuate band of negative anomalies
extending from the base of the Nordaustlandet con-
tinental slope to the northwest direction including
the Litke Trough. The easternmost part of the Yermak
Plateau (which subsided to water depths of 1.5 km) is
separated from its western part (with a water depth up
to 0.5 km) by an area with the lowered (close to zero)
values of the gravity field.

The anomalous gravity field in the Bouguer reduc-
tion (Fig. 3b) is characterized by the presence of positive
anomalies with absolute values up to 200 mGal. Nega-
tive anomalies with absolute values up to ~30 mGal are
related to islands and continental shelves. The Yermak
Plateau is generally characterized by a low-anomalous
gravity field with almost zero values.

Thorough analysis of the data on the physical rock
properties in [18, 26, 33, 36, etc.] reveals correlation
between P wave velocities (km/s) and density (g/cm?)
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Fig. 3. Faye (a) and Bouguer (b) gravity anomalies, after [24] simplified. Isobaths and isoanomals are given in hundreds of meters

and milligals, respectively.

of rocks. For the area under consideration, such a cor-
rection made it possible to establish that sedimentary
rocks with P wave velocities of 1.8—2.0, 2.3—3.0, and
3.3—3.8 km/s are characterized by densities of

1.8—2.0, 2.1-2.2, and 2.4 g/cm?, respectively. In the
above-cited works, the upper part of the consolidated
continental crust and lower layers of the oceanic crust
are considered as being characterized by densities of

OCEANOLOGY Vol. 56 No.5 2016
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2.6—2.7 and 2.9 g/cm?, respectively. The density of the
upper mantle is accepted in calculations as ranging
from 3.1 to 3.3 g/cm’.

The data on densities of lithospheric layers taken
into account in comprehensive interpretation of the
gravity field in the Bouguer reduction made it possible
to compile several sections, which characterize crust
of particular types in the study region [14, 19, 24]. As
follows from these sections, the segment of the deep-
sea Nansen Basin adjacent to Spitsbergen and the
Sophia Basin is underlain by oceanic crust approxi-
mately 10 km thick with a thick (up to 2—3 km) sedi-
mentary layer. The depths of the Moho interface vary
from 12 to 14 km, increasing toward the shelf with
continental crust up to 32—34 km. In the central part
of the Yermak Plateau, the Moho discontinuity is
located at depths of approximately 25 km [14]. In the
last work, its authors present a schematic map illus-
trating the distribution of the crust transitional from
continental to oceanic type. It mainly covers the outer
shelf, slope, and its base in the eastern area of the
Spitsbergen Archipelago. Similar results are also avail-
able in [6].

According to aeromagnetic observations ([4, 7—9,
32, 34, 35, etc.]), magnetic anomalies in the Eurasia
Basin south of the axis of the Mid-Arctic Ridge vary
from 30 to 500 nT with an average wavelength of
10—40 km. Comparison of the observed and theoreti-
cal magnetic anomalies in the bottom spreading model
allowed paleomagnetic anomalies older than C13 to be
identified in the Nansen Basin adjacent to Spitsber-
gen. The oldest anomalies are C24 (|1, 24, 36, etc.]),
C24B ([10, 11, etc.]), and C25 (|4, etc.]). It means that
the oldest chron should be coeval with Chron C250 in
the Greenland part of the Eurasia Basin [7]. There-
fore, in this work, the nameless chron in the Spitsber-
gen part of the Eurasia Basin is designated as C250. In
such conditions, the spreading rate should be approxi-
mately 1 cm/yr. In some works, linear magnetic anom-
alies in the Nansen Basin (e.g., the unnamed paleo-
anomaly in [36], C13 in [34], C20 in [12], C20 in [17],
and C18 and C20 in [1] continue to the eastern periph-
eral and even central parts of the Yermak Plateau.

The magnetic field of the Sophia Basin has been
intensely investigated in recent decades. According to
some researchers, there are no linear magnetic anom-
alies in the basin ([4, 11, 36, etc.]). At the same time,
other authors (e.g. [12, etc.]) show in their works the
position of the abandoned rift passing along the axial
part of the basin and continuing via the Sophia trough
to the Sverdrup Bank. There are also works in which
the Sophia Basin is characterized by linear magnetic
anomalies of spreading origin (e.g., [17, etc.]). The
oldest and youngest paleomagnetic anomalies are C24
[17, 36] and C21 [17], respectively. In addition, paleo-
anomaly C22 is traceable from the Nansen Basin to
the central part of the basin in question [17]. Changes
in the magnetic field in the western part of the Nansen
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Basin [4, 7] gave grounds for outlining the boundary or
transitional zone between the continental and oceanic
crust [1], which was confirmed by the comprehensive
interpretation of the data obtained by the wide-angle
seismic profiling survey [24]. In works [11, 14, 25], this
boundary (or zone) extends to the Sophia Basin occu-
pying either its peripheral part ([11, 14, etc.]) or entire
basin (the Yermak Plateau included) [25].

If the bottom of the basin was formed by spreading,
it should have a corresponding axis. A potential candi-
date for representing such a spreading axis may be
paleoanomaly C22. In this case, paleoanomaly C21
defined near the base of the southern slope of the Yer-
mak Plateau should be coeval with paleoanomaly C24
near the northern continental slope of Spitzbergen
and should be reidentified as C24. Our electronic
database contains data obtained by the aeromagnetic
survey of the Naval Research Laboratory (NRL,
USA) in 1998—1999 for the western half of the Eurasia
Basin, which were published in 2003 [7]. Figure 4a
shows a compiled schematic map of magnetic
chronology of the Eurasia Basin bottom near Spitsber-
gen. Analysis of these data along particular observa-
tion profiles reveals no presence of magnetic anoma-
lies extending for tens of kilometers in the Sophia
Basin, which would allow any linear magnetic anom-
alies of spreading origin to be identified.

DISCUSSION

As follows from comprehensive interpretation of
available geological and geophysical data, the Yermak
Plateau [13—15] (or its western part) represents a con-
tinental fragment separated from the Spitsbergen
domain of the Eurasian continent during the forma-
tion of the Eurasia Basin. This inference and impossi-
bility of defining linear magnetic anomalies in the
Sophia Basin give grounds to assume that the latter
resulted from separation of the Yermak Plateau from
the Spitsbergen continental slope. This process was
most likely preceded by significant extension of the
continental crust in the primary junction zone
between the Spitsbergen and Yermak Plateau blocks.
This instigated the slide of continental crust fragments
along the plane of the crustal-penetrating fault. The
sliding fragments of the upper consolidated crust in
the Sophia Basin are reported from the sedimentary
cover by ([11, 14, etc.]. In our opinion, their slide pro-
ceeded in accordance with the model in [38] and
mechanism described in detail in [5]. The initial posi-
tion of such fragments was reconstructed by calcula-
tion of the Euler poles and angles of rotation using
original programs developed at the Laboratory of
Geophysics and Tectonics of the Ocean Bottom
(Institute of Oceanology, Russian Academy of Sci-
ences) incorporated into the Global Mapper software
environment [5]. The calculation technique is dis-
cussed in [2]. For brevity, we call pairs of isobaths on
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the rise A (2.0 km isobath, dashed line), (d) northern slope of rise A (2.0 km isobath, solid line) and Yermak Plateau (2.1 km
isobath, dashed line). Points /—6 in (b), (c), and (d) are same as in (a). Isobaths are given in hundreds of meters.

opposite slopes selected for geodynamic calculation
conjugate isobaths.

According to calculations, the position of the Euler
pole at the point with coordinates 81.84° N and 14.86° W
provides relatively good fitting of the 1.9 km isobath in

OCEANOLOGY Vol.56 No.5 2016

the lower part of the Spitsbergen slope (the rea between
points I and 2 in Figs. 5a and 5b) and the 2.0 km isobath
of the Yermak Plateau (the area between points I'and
2") for a distance of 50 km north of 80°. The angle of
rotation was 12.9° + 0.3° and the mean-square devia-
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Fig. 6. Paleogeodynamic reconstruction of fitness between opposite slopes using conjugate isobaths and reconstructed paleoba-
thymetry. Segments of heavy curved line and hatching designate axes of splitting zones and tectonic fractures. Points /—6 same
asin Fig. 5. Straight lines show paleobathymetric profiles along lines A'—A (b) and B'—B (c) prior to separation of two continental
fragments from Spitsbergen and points of paleoisobath conjugation. Figure 4d demonstrates model of sliding blocks along profile
B'—B: (/) Spitsbergen Island, (2) rise A based on data from Fig. 5a, (3) Yermak Plateau.
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tions in calculated conjugate points were =4 km (5
conjugate points).

Rise A and the Spitzbergen slope are separated
from each other by a basin approximately 20 km wide
and up to 3.3 km deep (the area between conjugate
points 3, 4, 3', 4' in Figs. 5a and 5b). If it is accepted
that the formation of this basin is related, in accor-
dance with the model in [38], to the sliding of one of
the continental crust blocks along the continental
slope of Spitsbergen, 1.9 km isobath in the lower part
of the Spitsbergen slope (between points 3 and 4 in
Figs. 5a and 5b) and the 2.0 km isobath in rise A
(between points 3' and 4') appear the most suitable for
paleogeodynamic analysis. The conjugation itself
described by the Euler pole with rotation of different
and the same isobaths demonstrates that the most
suitable for paelogeodynamic analysis are the seg-
ments of the 2.0 isobath in the lower part of rise A
(between points 5 and 6 in Figs. 5a and 5b) and the
2.1 km isobath in the Yermak Plateau area (between
points 5' and 6'). The conjugation is described by the
Euler pole located in the area with coordinates 81.6° N
and 15.27° W with a rotation angle of 4.7°. The mean-
square deviation in the calculated conjugate points was
+6 km (5 points).

The calculations made it possible to reconstruct
the axes of splitting zones between peripheral conti-
nental fragments of Spitsbergen and its main block
(heavy lines 1-2, 3—4, 5—6 in Fig. 6a). An important
feature of the reconstruction is the establishment of
the difference in depth of conjugate isobaths amount-
ing to 100 m. Corrections for the slide of separated
continental fragments introduced into the reconstruc-
tion made it possible to calculate the bathymetry of the
area prior to separation of these sliding fragments
(Figs. 6b and 6¢). The figures show that peripheral
areas of the Yermak Plateau in the Sophia Basin were
primarily raised above the main surface of Spitsbergen
by a hundred meters. Figure 6d shows the model illus-
trating the slide of these continental fragments along
the crustal-penetrating fault.

CONCLUSIONS

Our investigations revealed that prior to extension of
the lithosphere in the Eurasia Basin, the Yermak Pla-
teau was an element of the Arctic Eurasian margin.
Extension in the Barents Sea shelf graded with time into
rifting, which resulted in separation of this continental
fragment from the main continent 57.656—59.237 Ma
ago (Chrons C25r—C26n). This process was accompa-
nied by the emplacement of many basic dikes, which
could determine the formation of high-amplitude
magnetic anomalies in the Yermak Plateau area. Our
reconstruction of axes in the splitting zones along
peripheral continental fragments of Spitsbergen and
determination of the Euler poles and angles of rotation
made it possible to interpret the kinematics of this pro-
cess. It was revealed that the difference between the

OCEANOLOGY Vol. 56

No.5 2016

depths of conjugate isobaths can be as large as many
tens of meters, which reflects the different-scale slide
of peripheral areas of the continental crust along the
plane of the crustal-penetrating fault and, corre-
spondingly, their different subsidence during rifting. A
model illustrating the slide of these continental blocks
proposed and a model illustrating the slide of these
continental blocks are proposed.
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