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The Problem of the Existence of a Strike-Slip Fault
in the Arctic Ocean between Lomonosov Submarine Ridge
and the Adjacent Shelf
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Abstract—The junction zone between Lomonosov submarine ridge and the shelf of the East Siberian Sea was
studied. The aim was to prove the absence of a strike-slip fault in the junction zone between Lomonosov
Ridge and the East Siberian shelf. The problem of the existence of a fault zone in the region where the
Lomonosov Ridge joins the East Siberian shelf is still currently debateable. The geological and geophysical
data used to solve it are insufficient. To remove this ambiguity, seismological data obtained in neighboring
areas were used. An analysis of the map of earthquake epicenters in the region showed that, if the fault zone
mentioned existed, present-day intraplate seismic activity would certainly be observed within its limits. The
absence of seismicity in the junction zone between Lomonosov Ridge and the adjacent shelf clearly indicates
the genetic unity of these structures.
DOI: 10.1134/S1028334X19080129

In the past few decades, this problem has attracted
not only scientific interest, but also geopolitical
importance because its solution directly affects the
position of state borders and, accordingly, the area of
the extended continental shelf in the Russian Arctic.
Researchers arguing for the existence of a strikeslip fault in the junction zone between Lomonosov
Ridge and the adjacent shelf [1, 2] state that at the time
when the Eurasian basin began to open (Upper Cretaceous) the block of Lomonosov Ridge separated from
the Barents–Kara shelf and moved away from it, shifting along a fault along the East Siberian shelf. In their
opinion, this is the only way to explain the width of the
Eurasian basin (500 km), which abruptly drops to zero
when transiting to the Laptev Sea shelf.
There are other points of view [3–6], which are
based on seismic data characterizing the structures of
sedimentary cover and the consolidated part of the
Earth’s crust in the transition zone from Lomonosov
Ridge to the shelf. These data indicate the presence of
a genetic connection between geological structures on
both sides of the transition zone and the absence of
signs of horizontal displacements. In addition, magnetometry data unambiguously indicate that the only
structures traced to the edge of the Laptev Sea shelf are
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the fifth spreading anomalies (10 Ma) located at distances of 50–60 km between each other, and it is this
distance that should be taken as the width of the
spreading basin.
It should be noted that the seismological data,
which are always used to study geological structures in
regions adjacent to seismoactive zones, are ignored
when solving tectonic issues. The search for such
zones in these regions should be based on the results of
analyzing maps of earthquake epicenters.
The map of earthquake epicenters shown in Fig. 1
is based on the digital Arctic Seismological Databank
created at the Gramberg All-Russia Scientific
Research Institute of Geology and Mineral Resources
of the Ocean (VNIIOkeangeologiya) [7, 8]. It includes
all information about earthquakes in the Arctic region
since the end of the 19th century, as well as the data
from expeditionary observations of the VNIIOkeangeologiya.
Both types of seismoactive zones, interplate and
intraplate, are represented within the Arctic region.
This fact was established long ago, but it was formulated explicitly for the first time in the review [9].
The only single interplate seismic zone is the MidArctic Earthquake Belt, tracing the divergent boundary between the Eurasian and North American lithospheric plates and dividing the region into two approximately equal parts. The separation occurred in the
lower Eocene (the 24th magnetic anomaly of 55–
56 Ma in age), and spreading of the plates continues at
present, leading to the formation of the Eurasian
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Fig. 1. Map of earthquake epicenters in the Eurasian Basin and on its margins. EP means Eurasian plate; NAP, North American
plate; LMP, Laptev microplate.
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Basin. On the Laptev Sea shelf, a single line of the epicenters diverges, contouring the Laptev microplate
[10, 11]. All other areas of high seismicity are
intraplate ones, not directly associated with any global
seismic belt.
According to the opinion commonly accepted
today, the occurrence of intraplate earthquakes is primarily associated with partial stress release: stresses
are generated in the interplate zones and released in
the weakened lithospheric zones. The validity of such
a conclusion for the Arctic region was shown in [12,
13]. These weakened zones are contacts of lithosphere
blocks with different types of crust (oceanic and continental)—this is observed along the continental slope
of Eurasia—or contacts of blocks of the continental
crust with different consolidation ages. The epicenters
of intraplate earthquakes actually “highlight” and
reveal uneven-age suture zones along which tectonic
movements are currently taking place.
It is most likely to expect intraplate earthquakes to
occur in weakened zones oriented orthogonally or
suborthogonally to the interplate boundary continuation. The focal mechanisms of these earthquakes
should be close to strike-slips or oblique (reverse dip)
strike-slips.
In the near-Eurasian part of the Arctic region,
there are many suture zones satisfying the condition
mentioned above. These are the straits and fjords of
Svalbard, the Franz-Victoria and Voronin troughs, the
straits of Severnaya Zemlya, and a branch of the
Novosibirsk trough between the Novaya Sibir and
Faddeyevskii islands (New Siberian Islands). We can
outline the lithospheric block contoured by earthquakes within the limits of the Nansen Basin north of
Svalbard; weak earthquakes have been reported in
Franz Josef Land. Zones of intraplate seismicity are
also reported within the limits of the Norwegian and
Greenland seas. In the Norwegian Sea, it is primarily
the Senja Fracture Zone, which separates the Barents
Sea blocks of the continental crust and the blocks of
the oceanic crust of the Lofoten Basin (Norwegian–
Greenland seas). As can be seen in Fig. 1, all the currently available focal solutions for the earthquakes in
these zones yield either a strike-slip mechanism or a
close one.
The junction zone between Lomonosov Ridge and
the shelf is oriented orthogonally to the interplate
boundary. If we assume that there is a large suture
zone within its limits, where considerable movements
of the lithosphere blocks once took place, the absence
of modern intraplate seismicity in it cannot be
explained. It can be found in minor weakened zones,
but not in this zone.
In this respect, only one conclusion can be made:
there is no weakened zone of such a rank and there
never has been here.

In addition, in the case if the block of Lomonosov
Ridge have moved, there would be collision zones
instead of deep basins beyond its Amerasian slope.
In accordance with modern paleoreconstructions,
Lomonosov Ridge is not considered as a terrane. In
the period from the Late Paleocene to the Pliocene,
this ridge moved with the North American lithospheric plate relative to the Eurasian one as an integral
part of the structural ensemble of the Central Arctic
Rises [4]. Remarkably, this conclusion is currently
supported by some Western scientists, for example,
Jokat [3].
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