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The Arctic basins attract broad international interest because of the region's potentially significant undiscovered
hydrocarbon resources. The Russian High Arctic is mostly represented by broad shelves, with a few wells drilled
only in its western part (Kara and Barents shelves). This contribution provides an overview of the geological set-
ting, stratigraphy, paleogeography, and tectono-sedimentary evolution of themiddle–late Paleozoic basins of the
Eastern Russian Arctic, including: Severnaya Zemlya, the New Siberian Islands, northern Siberia, the Taimyr and
Chukotka peninsulas, and Wrangel Island. Reconstructing the geological evolution of the Eastern Russian
Arctic during the middle–late Paleozoic is very difficult because the region was overprinted by a number of
late Paleozoic to early Mesozoic tectonic events.
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1. Introduction

The Arctic basins have attracted an increasing amount of interna-
tional interest in recent years because of the potential for containing a
significant proportion of theworld's undiscovered hydrocarbon (princi-
pally gas) resources. The Russian High Arctic is mostly represented by
broad shelves, with a fewwells drilled in the Barents and Kara seas pen-
etratingMesozoic strata. No deep wells have been drilled in the Eastern
RussianArctic shelveswithin the Laptev, east Siberian and Chukchi seas.
Despite the importance of themiddle–late Paleozoic sedimentary basins
of the RussianHighArctic, the study of Paleozoic strata in this region has
been limited to the remote archipelagoes and coastal areas of the adja-
cent mainland, which offer snapshots into their Paleozoic history. This
paper provides an overview of the Devonian–Permian stratigraphy,
depositional environments and available provenance studies across
Severnaya Zemlya, the New Siberian Islands, northern Siberia, the
Taimyr and Chukotka peninsulas, andWrangel Island (Fig. 1). Our over-
view is based on all available published data, the majority of which was
acquired during geological mapping in the 1960s, 1970s and 1980s. The
level of detail varies significantly among these geological investigations
across different parts of the study area, due to remote locations and brief
periods of time for field work. The compilation of a correlative strati-
graphic framework also is complicated by the overprinting of younger
tectonic and magmatic events, and associated metamorphism. Here,
we also analyze the available detrital zircon data from the Eastern
Russian Arctic.

1.1. Severnaya Zemlya

1.1.1. Stratigraphy
The Severnaya Zemlya Archipelago comprises four big islands

(Pioneer, October Revolution, Komsomolets and Bol'shevik), along
with several smaller islets and island groups. Pioneer, October Revolu-
tion and Komsomolets islands are mainly composed of Cambrian to
Upper Devonian deposits, while Cambrian–Ordovician rocks with a
few exposures of Upper Carboniferous–Permian and Mesozoic deposits
crop out on Bol'shevik Island (Makariev, 2013).

1.1.1.1. Devonian. Lower Devonian strata exposed on Pioneer, October
Revolution and Komsomolets islands are very similar in composition
and sedimentary facies, and overlie Upper Silurian rocks with an ero-
sional unconformity (Fig. 2). The depth of erosion varies significantly,
reaching amaximumof a fewhundredmeters onOctober Revolution Is-
land (Matukhin and Menner, 1999). The basal part of the Lochkovian
deposits is usually represented by gravelly to pebbly conglomerate
and coarse-grained sandstone, with the pebbles reworked from Silurian
limestone and chert. The conglomerate and sandstone are overlain by
alternating grayish argillite, marl and limestone of Early Lochkovian
age. Upper Lochkovian strata comprise grayish sandstone and siltstone
in the lower part of succession, and reddish argillite and siltstone with
subordinate layers of dolomite and marl with celestine and barite con-
cretions in the upper part. The Lochkovian age is substantiated by the
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Fig. 1. Regional setting of the study area (orange outline shows the study area).
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occurrence of ostracods and vertebrates throughout the succession
(Matukhin and Menner, 1999). The thickness varies from 200 to 580 m.

The 100–300 m thick Lower–Upper Pragian succession comprises
varicolored sandstone, siltstone and argillite in the lower part, and
grayish dolomitic marl with beds of dolomite and local gypsum layers
in the upper part of the succession. The fossil assemblages mainly
contain bivalves and vertebrates.

The uppermost Pragian–Lower Emsian strata are represented by a
80–300 m thick shallowing upward succession, comprising grayish
bioclastic and stromatolitic limestone grading upwards to gypsum
with subordinate marl layers (Menner et al., 1982). The limestone con-
tains diverse marine fossils, including brachiopods, bivalves, ostracods,
bryozoans, crinoids and corals.

The Upper Emsian strata on October Revolution Island comprise in-
terbedded stromatolitic dolomite, marl, and bioclastic and stromatolitic
limestone, with interbedded red sandstone and siltstone with iron-
stones at the top of succession. On Komsomolets Island, the Upper
Emsian strata comprise alternating marl, stromatolitic limestone,
bioclastic limestone and dolomite in the lower part of the succession,
and argillite in the upper part. The Upper Emsian succession of Pioneer
Island is represented by interbedded marl, micritic and bioclastic lime-
stone. Ostracods and vertebrates have been recorded fromOctober Rev-
olution Island, while brachiopods and bivalves have been described
from Pioneer Island (Matukhin and Menner, 1999). The thickness of
Upper Emsian strata varies from 40 to 150 m.

The Eifelian–Givetian succession of October Revolution Island com-
prises 340–400m of alternating red sandstone, siltstone and clay. Local-
ly, beds of dolomite, dolomitic marl and limestone have been described
from the upper part of the succession. The coeval strata of Komsomolets
Island are represented by 40–625 m of varicolored sandstone and silt-
stone. Red Eifelian–Givetian sandstone, siltstone and clay up to 100 m
thick crop out on Pioneer Island.

Frasnian strata of October Revolution Island comprise alternating
red sandstone, siltstone and argillite, with numerous vertebrates de-
scribed from within the succession. Thin limestone beds with marine
fossils occur in the upper part of the succession. The Frasnian deposits
of Komsomolets Island are represented by intercalated reddish sand-
stone, siltstone and clay with rare vertebrates. Thin layers of limestone
and marl occur in the upper part of the succession. The Frasnian strata
of Pioneer Island comprise red sandstone, argillite and siltstone
(Markovsky and Kulyasheva, 1993; Matukhin and Menner, 1999). The
thickness of Frasnian sandstone reaches 1000 m.
Lower Famennian deposits have only been described from the
northern part of October Revolution Island and are represented by vari-
colored sandstone with lenses of conglomerates intercalated with silt-
stone and argillite (Khanin, 1982). The Devonian 220–260 m thick
black argillite and siltstone, with rare layers of limestone and coalified
plant detritus, mapped in the northern part of Bol'shevik Island, have
been tentatively dated as Late Devonian–Early Carboniferous in
age based on sparse palynological data, and overlie Cambrian
deposits with a pronounced angular unconformity (Makariev, 2013;
Markovsky et al., 1988).

1.1.1.2. Carboniferous–Permian. Carboniferous–Permian strata have been
described from a few small exposures across the archipelago, but pre-
cise determination of their stratigraphic age is difficult and based on
sparse palynological data (Dibner, 1982a,b; Makariev, 2013). In the
western part of Bol'shevik Island, they are described as Lower Carbonif-
erous based on spores and pollen (Dibner, 1982b).

Upper Carboniferous–Lower Permian deposits are exposed in the
northeastern part of Bol'shevik Island, where they overlie Middle Cam-
brian folded strata with an angular unconformity. Plant spores and pol-
len indicate that the strata broadly span Late Carboniferous to Early
Permian time (Dibner, 1982b; Gramberg and Ushakov, 2000;
Makariev, 2013; Sobolev et al., 2013). The succession is mainly repre-
sented by an alternation of weakly cemented sandstone, siltstone and
argillite, with lenses and layers of coal and coalified plant detritus
with thickness up to 300 m. Lenses and beds of quarzitic conglomerate
occur throughout the succession (Ershova et al., 2015d).

Scattered exposures of Upper Carboniferous–Permian deposits up to
30 m thick have been described from October Revolution Island, where
intercalated siltstone, sandstone and argillite with lenses and beds of
conglomerate with coalified plant detritus commonly overlie Cambrian
rocks with angular unconformity (Dibner, 1982a; Markovsky et al.,
1984).

A thin succession of Guadalupian (?) deposits has been described
from the western part of Komsomolets Island. This succession varies
in thickness from 20 to 80 m and comprises intercalated sandstone
and siltstonewith subordinate beds of argillite and coal-bearing argillite
lying with angular unconformity on Middle Devonian deposits
(Markovsky and Kulyasheva, 1993) (Fig. 2).

1.1.2. Paleogeography
In general, sedimentary facies within the Devonian sedimentary

basin of the Severnaya Zemlya Archipelago are indicative of a marine
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Fig. 2. Chronostratigraphic chart of Devonian–Permian deposits of Severnaya Zemlya Archipelago.
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transgression in the Early Devonian, followed by a major regression in
the Late Devonian. Early Devonian transgression led to the deposition
of predominantlymarine clastic rockswithin the basin, become increas-
ingly open-marine towards the northwest (in present-day coordinates)
(Fig. 3). The initial marine transgression took place during the Early
Lochkovian, with sedimentary facies across the Severnaya Zemlya Ar-
chipelago illustrating a transition from continental to lagoonal to shal-
low marine depositional environments upwards through the
succession. By the Late Lochkovian to Early Pragian, clastic sediments
accumulated within a shallow epicontinental sea (in the northwest)
and in brackish water lagoons and continental fluvial–lacustrine envi-
ronments (towards the southeast) (Fig. 3).

Maximum transgression occurred at the end of the Pragian and Early
Emsian, when shallow marine carbonates were deposited across much
of the archipelago. The presence of a diverse suite of brachiopods, bi-
valves, stromatoporoids, tabulate corals and crinoids indicates that nor-
mal marine salinities coveredmuch of the archipelago during this time.
The salinity of these waters significantly increased by the middle of the
Emsian, leading to deposition of a correlatable gypsum unit across the
archipelago. The Late Emsian is characterized by a secondmarine trans-
gression, manifested in the geological record by deposition of shallow-
marine and lagoonal carbonates and argillite. Marine regression result-
ed in deposition of a continental red sandstone unit across October Rev-
olution Island at the end of the Emsian, while shallow marine
carbonates and argillite continued to accumulate across Pioneer and
Komsomolets islands. The Late Emsian fossil assemblages are suggestive
of a transition from brackish environments in the southeast to normal
marine environments in the northwest, as typical marine invertebrates
are present within the uppermost Emsian strata on Komsomolets
Island.

The Middle–Upper Devonian sedimentary succession is much
thicker than the Lower Devonian and reaches up to 1.5 km thick. Middle
Devonian strata are characterized by varicolored clastic rocks, with rare
fossils mainly represented by a variety of vertebrates and ostracods.
Upper Devonian sedimentsmainly consist of red clastic rocks, including
sandstone, siltstone and mudstones with local interbeds of limestone.
Fossil assemblages and sedimentary facies indicate the development
of alluvial to lagoonal environments in theMiddle–LateDevonian across
the Severnaya Zemlya Archipelago (Fig. 3).

Throughout the archipelago, Carboniferous–Permian deposits are
distributed locally and represented mainly by clastic continental de-
posits. At this time, most of the archipelago represented a subaerial
landmass, with deposition of relatively thin continental deposits within
local depressions (Fig. 3).

1.2. South–Central Taimyr and northern Siberia (Lena–Anabar Depression
and Lower Lena areas)

1.2.1. Stratigraphy

1.2.1.1. South–Central Taimyr. Devonian–Permian deposits crop out in
the southern and central part, but there are no middle–upper Paleozoic
strata in the northernmost part of the Taimyr Peninsula (Pogrebitskiy
and Lopatin, 1999a,b; Pogrebitskiy and Shanurenko, 1998a,b). The
northernmost Taimyr together with Severnaya Zemlya Archipelago
compose an exotic block called the Kara Terrane (Lorenz et al., 2008b;
Parfenov et al., 2003; Zonenshain et al., 1990) which accreted to Siberia
during the Carboniferous.

1.2.1.1.1. Devonian. The Devonian is represented by two different
successions with significant facies changes from the south to the north
(Pogrebitskiy and Lopatin, 1999a,b; Sobolev, 1997). In the south, the
Lower Lochkovian deposits are represented by intercalated gypsum, do-
lomite and dolomitic argillite at the base, grading upwards to dolomite,
limestone and argillite. The fossil record here contains euryhaline spe-
cies of lingulid brachiopods, ostracods, and locally, bivalves and gastro-
pods. The Upper Lochkhovian–Lower Emsian succession is represented
by very fossil-rich bioclastic limestone with interbedded argillite and
dolomite. To the north, the succession changes to intercalated dolomite
and limestone. The abundantmarine fossils include bryozoans, crinoids,
brachiopods, ostracods and corals. The interbedded argillite becomes
less important towards the east, where mainly carbonates were depos-
ited. The thickness of Lochkovian–Lower Emsian deposits reaches up to
1200 m (Sobolev, 1997). Northward, the Lochkovian–Emsian carbon-
ates are substituted by alternating black argillite, siliceous argillite,
chert and limestone (Sobolev, 1997 and references therein). The 260–
1300 m thick Upper Emsian–Middle Devonian deposits of South and
Central Taimyr are represented by dolomitewith beds of algal limestone
and marl, with rare brachiopods, corals and ostracods found within the
limestone. Amonotonous coeval succession of argillite and chert, which
is reportedly barren of fossils, was deposited across the Central Taimyr
(up to 240 m). The Frasnian–Famennian deposits comprise a 170–
740 m thick succession of limestone and dolomitized limestone across
South Taimyr, with rare brachiopods and gastropods and some beds of
carbonate conglomerate found in the middle part of the succession. To
the north, coeval strata are represented by interbedded micritic lime-
stone, black argillite and siliceous argillite. The total thickness of Devo-
nian deposits in reaches up to 2100 m, but thins to 700 m or less to
the north (Fig. 4).

1.2.1.1.2. Carboniferous. The Lower Carboniferous succession of
Taimyr displays a similar facies zonation as in the Devonian basin. In
the northern facies zone, Lower Carboniferous strata comprise a 400–
560 m thick succession of black argillite with subordinate beds of lime-
stone with rare foraminifers (Pogrebitskiy and Shanurenko, 1998a,b;
Sobolev, 1999). Meanwhile, a shallower marine succession of up to
1400 m of interbedded bioclastic and micritic limestone with subordi-
nate beds of argillite and chert have been described from South Taimyr,
with bioclastic and sandy limestone becoming more abundant in the
upper part of the succession. The diverse marine fossil assemblages
have resulted in the identification of each stage of the Lower Carbonifer-
ous within these deposits (Pogrebitskiy and Shanurenko, 1998a,b;
Pogrebitskiy and Lopatin, 1999a,b; Sobolev, 1999). The Bashkirian de-
posits across Taimyr mark the transition from carbonate to clastic sedi-
mentation. A basal 60m-thick carbonate breccia of Early Bashkirian age
has been reported from Central Taimyr (Pogrebitskiy and Shanurenko,
1998a,b). The Bashkirian–Sakmarian strata are represented mainly by
alternating siltstone and argillite with subordinate beds of sandstone,
with thickness of the succession increasing from 300 m in the west to
1100m in the east. Their age has been substantiated by rare occurrences
of foraminifers, brachiopods and fossil plants (Pogrebitskiy and
Shanurenko, 1998a,b; Pogrebitskiy and Lopatin, 1999a,b; Shishlov
et al., 1997).

1.2.1.1.3. Permian. The Artinskian deposits conformably overlie the
Upper Carboniferous–Sakmarian succession, and are represented by
300–800 m of interbedded sandstone, siltstone and argillite across
Taimyr, with rare beds of clayey limestone and coal in the west. The
200–600 m thick Kungurian deposits of northwestern Taimyr comprise
interbedded sandstone, siltstone and conglomerate with thick coal
beds. So far, no marine fossils have been reported from the unit; there-
fore the age of the deposits has been established based on the terrestrial
floral assemblage. In the east of Taimyr, the Kungurian strata comprise
up to 500 m of interbedded siltstone and sandstone, with subordinate
thin beds of coal and rare findings of euryhaline bivalves. The Middle–
Upper Permian strata of South Taimyr consist of alternating sandstone
and siltstone with beds of coal and abundant coalified plant detritus,
with estimated thickness ranging from 700 m in the west to 2000 m
in the east of Taimyr. The proportion of fine-grained deposits increases,
while the number and thickness of coal beds decreases, in a west to east
transect across Taimyr (Pogrebitskiy and Shanurenko, 1998a,b;
Proskurnin et al., 2013), with marine fossils only found across eastern
Taimyr (Fig. 4). The uppermost Permian succession comprises alternat-
ing tuff, tuffaceous sandstone and basalt flows up to 350 m thick
(Pogrebitskiy and Lopatin, 1999a,b).
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1.2.1.2. Lena–Anabar Depression. The Devonian–Permian sedimentary
succession of the Lena–Anabar Depression can only be constructed
based on a few deep wells drilled in the 1950s–1980s. The oldest
rocks exposed at the surface along the southern basin margin and in
the Olenek Fold Belt are of Permian age, except for local exposures of
buoyant Devonian salt diapirs which have pierced to the surface.

1.2.1.2.1. Devonian. The Devonian strata have been found only in the
northwest of the Lena–Anabar Depression (Nordvik Peninsula), where
they have been penetrated by a few wells, crop out in a salt dome, and
have been traced on seismic lines (Kalinko, 1953; Matukhin, 1991;
Matukhin et al., 1995). The lowest known part of the Devonian section
comprises more than 250 m of halite, including a 5–6 m thick layer of
mirabilite, overlain by 60 m of interbedded gypsum and anhydrite.
The formation has been tentatively dated as Late Emsian–Eifelian,
based on a stratigraphic position directly below deposits containing
Eifelian fossils and correlation with neighboring regions (Fig. 4).

The overlying 20 m-thick unit of limestone contains Late Eifelian
conodonts in the lower part and Givetian brachiopods in the upper.
The Upper Devonian unit lies on the erosional surface of an Eifelian–
Givetian limestone, comprising 10 m of gypsum at the base, followed
upward by 40 m of dolomite with beds of gypsum, and then a 20 m-
thick gypsum bed overlain by 20 m of dolomitic limestone. These
Upper Devonian deposits are capped by a 50–60 m thick gypsum bed.
The age of this unit, based on its stratigraphic position within the Devo-
nian succession, is assumed to be Frasnian (Matukhin, 1991). The up-
permost Devonian deposits have been penetrated by a single well and
are represented by more than 170 m of limestone of Famennian age
based on foraminifers (Matukhin et al., 1995).

1.2.1.2.2. Carboniferous. Carboniferous deposits have been penetrat-
ed in the Nordvik area of the north-western Lena–Anabar Depression,
where they comprise 640 m of Tournaisian micritic limestone and
210 m of Visean bioclastic limestone with beds of anhydrite
(Pogrebitskiy and Shanurenko, 1998a,b). The Lower Carboniferous car-
bonates in the northwest of the Lena–AnabarDepression are overlain by
a relatively thick succession of alternating sandstone, siltstone and argil-
lite. Early Permian spores, pollen and foraminifers have been found only
in the upper part of the overlying clastic succession, therefore the lower
part of this overlying succession has been assumed to be Late Carbonif-
erous in age (Proskurnin et al., 2013). Upper Carboniferous clastics also
were described from the Ust'-OlenekWell in the northeast of the Lena–
Anabar Depression (Budnikova et al., 1991; Prokopiev et al., 2001),
however more recently Kontorovich et al., 2013 dated these clastics as
Early Permian in age (Fig. 4).

1.2.1.2.3. Permian. Permian deposits of the Lena–Anabar Depression
are mostly covered by a thick Mesozoic succession. They are exposed
along the northern margins of the Anabar Shield and Olenek Uplift, as
well as within the Olenek Fold Belt, while in the basin interior they
are penetrated by deepwells. The whole Permian succession comprises
interbedded sandstone, siltstone and clay. Permian strata in this area
display a facies zonation from entirely continental deposits only a few
tens of meters thick in the south, along the northern margins of the
Anabar shield and Olenek Uplift, to brackish and marine clastics up to
2400 m thick in the north (Pogrebitskiy and Shanurenko, 1998a,b).

In the northwest of the Lena–Anabar Depression, the Lower Permian
deposits comprise 900–1200 m of alternating sandstone, siltstone and
argillite, while Middle–Upper Permian deposits are 600–800 m thick.
The ages have been determined based on foraminifers and floral assem-
blages (Proskurnin et al., 2013). In the eastern part of the Lena–Anabar
Depression, Lower Permian deposits unconformably overlie Precambri-
an–lower Paleozoic rocks and comprise a succession of intercalated silt-
stone, sandstone and argillite with coal beds. Thickness of the Lower
Permian succession varies from a few hundred meters in the south to
up to 1500 m in the north, with a decrease in abundance of sandstone
and increase in proportion of siltstone and argillite in the same direc-
tion. The stratigraphic age is based on spores, pollen and foraminifers
(Vanin et al., 2001). The Middle–Upper Permian succession is similar
in composition to the Lower Permian, with thickness varying from a
few hundred to 1000 m (Fig. 4). Scattered beds of pebbly to gravelly
conglomerate have been described from the easternmost outcrops.
The fossils reported here include foraminifers, rare brachiopods and os-
tracods (Vanin et al., 2001).

1.2.1.3. Lower Lena area. The Lower Lena area represents the northeast-
ern margin of the Siberian Platform and northern part of the
Verkhoyansk Fold and Thrust Belt (FTB). It formed as a result of lateMe-
sozoic collision of the Kolyma–Omolon Superterrane with Siberian
paleocontinent following closure of the Oimyakon Ocean, and com-
prises a thick deformed marine sedimentary wedge of the eastern pas-
sive margin of Siberia (Khudoley and Prokopiev, 2007; Parfenov, 1991).

1.2.1.3.1. Devonian. Lower Devonian strata are missing from north-
eastern Siberia due to either subsequent erosion or non-deposition, but
Middle to Upper Devonian rocks are exposed at several locations in the
northern part of the Verkhoyansk FTB and in the Lena River Delta area
(Menner and Sidyachenko, 1975; Prokopiev et al., 2001). Middle Devoni-
an rocks have been found within a single tectonic block in the northern
part of Verkhoyansk FTB (KharaulakhAnticlinorium),where they are rep-
resented by 200 m of limestone and dolomitized limestone. The Middle
Devonian age of these strata is based on the occurrence of corals and bra-
chiopods (Gogina, 1979). Frasnian deposits mainly comprise limestone
and dolomitized limestone,with a 300m-thick unit of basaltflowswithin
themiddle part of the succession, related to rifting along the easternmar-
gin of Siberia (Gogina, 1979). The limestone contains a diverse assem-
blage of brachiopods, corals, bivalves and pteropods. The Famennian
deposits are up to 400m thick and comprise alternating calcareous sand-
stone and siltstone with subordinate marl and limestone (Gogina, 1979;
Menner and Sidyachenko, 1975; Yazikov et al., 2013) (Fig. 4).

1.2.1.3.2. Carboniferous. Carboniferous outcrops, as with the Devoni-
an, occur within uplifted thrust sheets in the front of Verkhoyansk FTB,
but are buried beneath a thick succession of younger deposits in the ad-
jacent part of the Siberian Platform. Further to the south, they have been
eroded. Tournaisian strata conformably overlie Famennian deposits and
comprise a succession of bioclastic limestone with chert nodules, up to
200 m in thickness (Abramov and Grigorieva, 1986). The Lower Visean
sedimentary succession comprises two lithologically contrasting units:
coarse-grained turbidites (300 m thick) in the northern part of the
area, and hemipelagic cherts (around 50 m thick) in the south
(Bulgakova, 1967; Ershova et al., 2013, 2014; Prokopiev et al., 2013).
The Upper Visean succession is represented by coarse- to medium-
grained sandstone at its base, fining upwards to siltstone and argillite
at the top of the succession (150–200 m thick). The uppermost
Visean–Serpukhovian deposits comprise a succession of argillite with
local thin sandstone and siltstone beds, ranging in thickness from 600
to 900 m (Abramov and Grigorieva, 1986). The Upper Carboniferous
strata are represented by a succession of marine argillite, siltstone and
sandstone, with a total thickness of up to 700 m in the east (Fig. 4),
while in the west up to 115 m of coeval continental clastics are found
(Smetannikova et al., 2013). The age of the marine Carboniferous de-
posits is substantiated by a diverse assemblage of brachiopods
(Abramov and Grigorieva, 1983), and the continental deposits by floral
assemblages (Smetannikova et al., 2013).

1.2.1.3.3. Permian. Permian strata across much of the Lower Lena area
also are covered by a thick Mesozoic succession. They lie conformably on
the Upper Carboniferous rocks in much of the northern part of
Verkhoyansk FTB (Kharaulakh Anticlinorium) while in the adjacent part
of Siberian Platform Permian strata lie directly on Cambrian carbonates
with all other Paleozoic units missing (Ershova et al., 2012; Prokopiev
et al., 2001). The Permian deposits crop out along the eastern margin of
the Olenek Uplift and in the northern part of the front of Verkhoyansk
FTB (Kharaulakh Anticlinorium), and have been penetrated by a few
wells elsewhere. The Permian sediments in the west are represented by
a few hundred meters of mainly continental sandy deposits with layers
of conglomerate, fining eastward to interbedded siltstone, clay and
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sandstone (Mezhvilk and Markov, 1983). Permian strata display a facies
transition from entirely continental deposits in the west to marine in
the east. Continental sedimentation did not commence in the western
part of the area until the Artinskian, while a stratigraphically complete
Permian marine succession has been described from the east (Egorov,
1993; Egorov and Andreev, 1981; Solomina, 1997), with an increasing
thickness from a few hundredmeters to a few kilometers in an eastward
direction. In the easternmost outcrop within the front of northern part of
the Verkhoyansk FTB (Kharaulakh Anticlinorium), thick olistostrome
units have been found (Egorov and Andreev, 1981).

1.2.2. Paleogeography
Early Devonian marine sedimentation was widespread across the

northwest of the study area in South and Central Taimyr, where lime-
stone and dolomite with beds of evaporites in the south grade north-
ward into black argillite and chert. This facies distribution marks the
transition from shallow to deep-marine environments in a northward
direction across Taimyr (present-day coordinates). The presence of
evaporites in the Lower Devonian succession marks the existence of
Early Devonian hypersaline lagoons along the coastal and marginal
parts of the basin to the south. This Early Devonian coastal zone can
be traced eastward into the western part of the Lena–Anabar Depres-
sion, based on the occurrence of upper Lower Devonian evaporites
there as well (Fig. 5).

TheMiddle Devonian sedimentary succession inherited the distribu-
tion of facies from the Early Devonian basin, illustrating a similar deep-
ening of the marine environment northward across Taimyr, while
shallow water carbonates accumulated in the south. Evaporite deposi-
tion continued in coastal to lagoonal environments across the western
part of Lena–Anabar Depression, while the shallow marine carbonate
sedimentation can be traced eastward to outcrops in the northern part
of the Verkhoyansk FTB.

The Late Devonian basin across Taimyr continued to deepen from
the south to the north. The presence ofmarine limestone and calcareous
sandstone in the western part of Lena–Anabar Depression provide evi-
dence for expansion of the shallow marine basin during the Late Devo-
nian, while the occurrence of interbedded dolomite suggest periods of
elevated salinity within a partially restricted basin.

No Devonian deposits have been reported to date in a zone between
thewestern part of the study area (Taimyr andwesternmost part of the
Lena–Anabar Depression) and the eastern part (Verkhoyansk FTB), pos-
sibly due to the presence of an area of lowland with limited denudation
here, or subsequent erosion of theDevoniandeposits. Therefore, there is
no direct evidence of a connection between the Middle–Late Devonian
basins of the eastern and western parts of northern Siberia.

The main Late Devonian tectonic event manifested across northeast-
ern Siberia is the accumulation of Frasnian basalts related to Late Devoni-
an–Early Carboniferous rifting, expressed along the entire easternmargin
of Siberia (Gaiduk, 1988; Khudoley and Guriev, 2003; Parfenov, 1984,
1991; Prokopiev et al., 2001). This rifting resulted in the formation of a
number of discrete horsts and grabens across eastern Siberia, however
these are mainly described from southeastern Siberia and so far, no
evidence for these grabens has been found across northeastern Siberia.

The Early Carboniferous basin displays the same transition from
shallow marine carbonates to relatively deep water argillite from
south to north across Taimyr. The shallow water bioclastic carbonates
with rare beds of anhydrite in the western Lena–Anabar Depression
represent the marginal deposits of the marine basin located to the
north across Taimyr. The earliest Carboniferous bioclastic carbonates
across the eastern margin of Siberia (Verkhoyansk FTB) were deposited
in a shallow epeiric sea. An abrupt shift in depositional environment oc-
curred here during the Visean,when shallowwater carbonate sedimen-
tation was terminated and replaced by deep marine coarse-grained
turbidites and cherts deposited in hemipelagic environments (Ershova
et al., 2013, 2014; Prokopiev et al., 2013). Chert deposition across the
northeastern margin of Siberia was temporarily interrupted by the
pulsed input of coarse clastic turbidites as small sandy submarine fans
during this time. The Visean strata have been interpreted as the oldest
post-rift strata along the eastern passive margin of Siberia (Ershova
et al., 2013, 2014; Prokopiev et al., 2013), with the remainder of the
Lower Carboniferous (UpperVisean–Serpukhovian) post-rift succession
represented by mainly fine-grained turbidites.

The Upper Carboniferous succession of Taimyr is characterized by a
marked shift from siliceous–carbonate sedimentation during the earli-
est Late Carboniferous to clastic deposition. A relatively thick succession
of shallow-marine to deltaic clastics accumulated across this area
throughout the Late Carboniferous, while submarine fan turbidites
were deposited along the passive eastern margin of Siberia (Fig. 5).

Lower Carboniferous strata have not been discovered in the central
and eastern part of the Lena–Anabar Depression and there are contro-
versial opinions regarding the distribution of Upper Carboniferous stra-
ta there (Budnikova et al., 1991; Kontorovich et al., 2013), therefore the
existence of a connection between Carboniferous basins of the western
and eastern parts of the northern margin of Siberia is still debatable, as
with the Devonian.

The Permian strata of Taimyr are characterized by mainly shallow-
marine to deltaic deposits. The Lower Permian sedimentary facies of
western Taimyr are characteristic of the infilling of a sedimentary
basin, with an upward transition frommarine-lagoonal to mainly fluvi-
al–lacustrine deposits, while mainly marine clastics were deposited
across eastern Taimyr throughout this time (Shishlov et al., 1997). The
Upper Permian succession of Taimyr is representedmainly by continen-
tal deposits with thick coal beds deposited in fluvial–lacustrine deposi-
tional environments, grading into deltaic-shallow marine deposits
towards the east (Shishlov et al., 1997). The Early Permian in the
Lena–Anabar and Lower Lena areas is characterized by a significantma-
rine transgression resulting in widespread deposition of Lower Permian
deposits across these regions, where they unconformably overlie Prote-
rozoic and Paleozoic strata. Permian deposits conformably overlie
Upper Carboniferous rocks only in the easternmost part of the Lower
Lena area (Mezhvilk and Markov, 1983). The Permian succession dis-
plays a gradational transition from continental to deltaic-shallow ma-
rine environments in a northward direction across the Lena–Anabar
Depression. The Permian deposits across the Lower Lena area display a
transition from continental to shallowmarine-deltaic tomore deepma-
rine successions in an eastward direction, forming a classic sedimentary
succession developed along a mature passive margin (Fig. 5).

1.3. New Siberian Islands

The New Siberian Islands represent an exposed Paleozoic–Mesozoic
crustal fragment located in the eastern part of the Russian Arctic, be-
tween the Laptev and East Siberian Seas. The archipelago consists of
three island groups: theAnzhu Islands (Kotel'ny, Bel'kovsky andNovaya
Sibir islands), the Lyakhovsky Islands (Stolbovoy,Malyi Lyakhovsky and
Bol'shoy Lyakhovsky islands) (Fig. 6), and the De Long Islands in the
north (Jeannette, Henrietta, Bennett, Zhokhov and Vil'kitskiy islands).
Devonian–Permian deposits have been described from Kotel'ny,
Bel'kovsky and Bol'shoy Lyakhovsky islands. The most complete Paleo-
zoic sections have been described from Kotel'ny Island, while a less
complete section is exposed on Bel'kovsky and Bol'shoy Lyakhovsky
islands (Kos'ko et al., 2013).

1.3.1. Stratigraphy

1.3.1.1. Kotel'ny Island. The most complete Devonian–Permian sections
are located along the west coast of the island, with only scattered expo-
sures in deeply cut riverbeds across the central part of the island. The
patchy distribution of outcrops therefore resulted in some difficulties
in correlating stratigraphy across the island.

1.3.1.1.1. Devonian. The Lochkovian deposits lie conformably on Silu-
rian carbonates and are represented by alternating micritic, bioclastic
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and clayey limestone, marl and dolomite, with subordinate beds of clay.
Dolomite beds have not been described from the south of the island. The
thickness of the Lochkovian succession varies from 200 to 400 m. The
strata are characterized by fossiliferous limestone, yielding a diverse
array of marine fossils including brachiopods, corals, ostracods,
tentaculites, gastropods and bivalves, and poorly fossiliferous dolomitic
units with depleted faunal assemblages (Fig. 6) (Kos'ko et al., 1972;
Cherkesova, 1972).

Pragian–Lower Emsian deposits (165–300 m thick) comprise
micritic and bioclastic limestone with subordinate beds of clayey lime-
stone in the northwestern part of the island, while in the southeastern
partmicritic thinly bedded limestone and black argillitewere deposited.
The characteristic feature of these deposits in the northwestern part of
Kotel'ny Island is the abundant fragments of colonial corals throughout
succession. The Pragian succession contains a diverse array of marine
fossils including brachiopods, corals, tentaculites, ostracods and trilo-
bites (Cherkesova, 1972).

The uppermost Lower Emsian–Upper Emsian strata are represented
by bioclastic highly bituminous limestone with subordinate beds of
black marl in the northwestern part of the island, while in the south-
western part the strata consist of micritic limestone with beds of argil-
lite, reaching an estimated thickness of about 300 m. These strata are
characterized by a diverse array of marine fossils including bryozoans,
tentaculites, brachiopods, corals and crinoids.

The Middle Devonian (Eifelian–Givetian) strata lie unconformably
on Lower Devonian and Silurian deposits in the northern part of the is-
land, and conformably in the south (Kos'ko et al., 1985). The strata are
up to 600 m thick and are represented by alternating bioclastic and
micritic limestone, with thick beds of carbonate breccia comprising an-
gular clasts of pebble and boulder size (up to 5 m in diameter). Thick
breccia beds have been reported from both the northern and southern
parts of the island, however only bioclastic,micritic, coralline and clayey
limestone have been described from the sparse outcrops in the central
part of the island. TheMiddle Devonian succession contains diversema-
rine benthic fossil assemblages (Kos'ko et al., 1972; Cherkesova, 1972).

The Frasnian deposits lie unconformably on Middle Devonian car-
bonates (Prokopiev et al., 2015) and comprise 50 m of alternating vari-
colored green and red clay and siltstone with subordinate beds of marl,
bioclastic limestone and sandstone with rare brachiopods in the north-
western part of the island. In the southwestern part of the island,
Frasnian deposits comprise alternating grayish clay and siltstone with
subordinate layers of sandstone and limestone. Kos'ko et al. (1985) sug-
gest that the thickness of Frasnian deposits in the southern part of the
island varies from 1 to 7.7 km, however this great thickness is likely to
be an overestimation due to repetition of the stratigraphy by faulting
and folding. The fossils reported from the Frasnian deposits are mainly
corals and brachiopods.

Famennian–lowermost Tournaisian deposits comprise 150–600 m
of alternating sandstone and siltstone, locally with beds of argillite, con-
glomerate and limestone. The clastics are varicolored with units of red-
colored continental sandstone. The beds of limestone locally contain
brachiopods, corals, bryozoans, foraminifers and crinoids, while the
sandstone and siltstone are generally unfossiliferous (Kos'ko et al.,
1985) (Fig. 6).

1.3.1.1.2. Carboniferous. Lower Tournaisian–Serpukhovian strata are
exposed along the west coast of Kotel'ny Island and are represented
by up to 450mof bioclastic,micritic and clayey limestonewith subordi-
nate beds of argillite. The limestone characteristically contains layers of
chert nodules. Fossils are numerous and include brachiopods, crinoids,
bivalves, corals and foraminifers. Lower Carboniferous deposits also
have been described from sparse outcrops in the central part of the is-
land, where 300–400 m of clayey and bioclastic limestone and argillite
unconformably overlie Devonian, Ordovician or Silurian rocks.

Upper Carboniferous deposits typically are exposed locally in the
western and southwestern parts of the island. They comprise siltstone,
argillite, and sandstone with subordinate beds of conglomerate, breccia
and limestone. In the northwestern and central part of Kotel'ny Island,
Upper Carboniferous strata are up to 30 m thick and are represented
by limestone and carbonate breccia with subordinate beds of sandstone
and siltstone. Limestone contains a diverse suite of benthic fossils in-
cluding brachiopods, trilobites and foraminifers (Fig. 6).

1.3.1.1.3. Permian. The Permian deposits of northwestern Kotel'ny Is-
land comprise argillitewith subordinate beds of siltstone and a fewbeds
of limestone. Based on brachiopod biostratigraphy, the Lower Permian
strata are 80 m thick, while Upper Permian strata are up to 100 m
thick (Kos'ko et al., 1985). Permian strata display a facies transition
from predominantly argillite in the northwest to limestone and calcare-
ous argillite in the central part of the island. A decrease in thickness to
10–15 m also is observed in the same direction (Fig. 6).

1.3.1.2. Bel'kovsky Island. Deformed Devonian–Permian sedimentary
strata are widely found across Bel'kovsky Island (Kos'ko et al., 1985,
2013; Kos'ko and Korago, 2009; Ershova et al., 2015c).

1.3.1.2.1. Devonian. The oldest rocks reported from Bel'kovsky Island
are Middle Devonian (Eifelian–Givetian) carbonates (Kos'ko et al.,
1985), represented by 600 m of massive and horizontally layered lime-
stone with several beds of breccia and black bituminous and argilla-
ceous limestone, which are variously dolomitized.

Frasnian, Famennian and Lower Tournaisian strata comprise mainly
fine-grained turbidites, with numerous incised channels infilled with
coarse-grained turbidites. The coarse-grained turbidites are represent-
ed by a set of graded beds with gravelly, rarely pebbly, conglomerate
at the base (Ershova et al., 2015c). Olistostromes comprising boulder-
size clasts of carbonate in a clayeymatrix have been described through-
out the succession. Olistoliths reaching up to a few hundred meters in
diameter have been described in the western part of the island
(Danukalova et al., 2014). These deposits have been dated from rare
findings of conodonts, corals, ammonoids and brachiopods
(Danukalova et al., 2014; Kos'ko et al., 1985; Nikolaeva et al., 2009).
The estimated thickness of Upper Devonian–lowermost Carboniferous
clastics is complicated by folding and thrusting, but may reach up to
3 km (Fig. 6).

1.3.1.2.2. Carboniferous–Permian. The youngest Paleozoic strata are
also mainly represented by 400–500 m of fine-grained turbidites with
a predominance of argillite and siltstone,while sandstone and conglom-
erate are rare. These deposits do not have a ubiquitous distribution
across the island and the lower contact has not been clearly described.
The strata were dated as Late Carboniferous using sparse palynological
data (Kos'ko et al., 1985), however recent dating of detrital zircons
(Ershova et al., 2015c) showed that the youngest grains are Early Perm-
ian in age, indicating that sedimentation continued significantly later
than assumed previously.

1.3.1.3. Bol'shoy Lyakhovsky Island. Paleozoic strata crop out in the south
and southeastern part of the island and comprise alternating sandstone
and argillite up to 1300m thick (Fig. 6). A Permian age has been identi-
fied based on spores described from the lower part of succession, how-
ever the upper part is unfossiliferous and could be post-Permian in age
(Samusin and Belousov, 1985).

1.3.2. Paleogeography
Thepaleogeography of theNewSiberian Islands during the EarlyDe-

vonian can only be based on strata described fromKotel'ny Island, as de-
posits of this age are not exposed on the other islands within the
archipelago. The alternation between limestone with diverse fossil as-
semblages, and dolomite with impoverished assemblages suggests
that a shallow marine basin with a fluctuation between normal marine
salinity and hypersaline conditions existed across Kotel'ny Island during
the Lochkovian. An abundant and diverse benthic fauna suggests the es-
tablishment of a shallow marine basin with normal salinity during the
Pragian–Emsian. The presence of abundant fragments of colonial corals
suggests of the existence of carbonate reefs in the vicinity, although



East Siberian Sea

De Long Islands

New Siberian Islands

Kotel’ny Is.

Novaya Sibir Is.

Stolbovoy Is.

Bol’shoy
Lyakhovsky  Is.

Malyi
Lyakhovsky  Is.

Vil’kitskiy Is.

Zhokhov Is.

Bennett Is.

Henrietta  Is.

Jeannette  Is.

Bel’kovsky Is.

140o

140o

75o

150o

150o

160o

Bel’kovsky Is.

Lithology Lithology LithologyThick-
ness, m

Thick-
ness,m

Thick-
ness, m

Kotel’ny Is. Bol’shoy
Lyakhovsky  Is.

Lochkovian

Pragian

Emsian

Eifelian

Givetian

Frasnian

Famennian

Tournaisian

Visean

Serpukhovian

Bashkirian

Moscovian

Kasimovian

Gzhelian

Asselian

Changhsingian

Sakmarian

Artinskian

Kungurian

Roadian
Wordian

Capitanian

Wuchiapingian

Lower

Middle

Upper

Lower

Middle

Upper

Lower

Middle

Upper

Cisuralian

Guadalu-
pian

Lopingian

nainove
D

naippississi
M

nainavlysnne
P

suorefi nobra
C

nai
mre

P
S

ys
-

te
m Series Stage

1300?

165-300

200 4- 00

500-600600

400-500

1000-
3000?

50-400

450

150- 006

10 180-

30 50-

300

?

?

?

?

?

?

?

?

?

?

Fig. 6. Chronostratigraphic chart of Devonian–Permian deposits of New Siberian Islands (see legend on Fig. 2).
(Data sources: Danukalova et al., 2014; Ershova et al., 2015c; Cherkesova, 1972; Kos'ko et al., 1972, 1985, 2013; Kos'ko and Korago, 2009; Kuzmichev
and Goldyrev, 2007; Nikolaeva et al., 2009; Prokopiev et al., 2015; Samusin and Belousov, 1985).

244 V.B. Ershova et al. / Tectonophysics 691 (2016) 234–255
their location cannot be established. The presence of black organic-rich
limestone beds within the Pragian–Emsian succession suggests that
there were periods of restricted circulation within the basin, when an-
oxia developed at the sediment–water interface favoring the preserva-
tion of organic matter. The presence of a barrier reef complex could
have enhanced restriction within the shallow basin thereby promoting
the development of hypersaline environments during sea level
lowstands in Lochkovian time, and restricted circulation within the
basin during the Pragian–Emsian. A facies transition from bioclastic to
micritic limestone occurred from north to south (present-day coordi-
nates), possibly pointing to a deepening of the basin in that direction
(Fig. 7).
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The Middle Devonian deposits on both Kotel'ny and Bel'kovsky
islands are characterized by a relatively thick succession of limestone
with thick units of carbonate breccia. The breccia may have formed at
the base of a carbonate escarpment, perhaps along the margin of a
prominent barrier reef complex, which represented the main source
of carbonate clasts. The Frasnianmarked a sharp transition frommainly
carbonate sedimentation, typical of the Early–Middle Devonian, to clas-
tic sedimentation. Across Kotel'ny Island, marine siltstone and argillite
locally with beds of limestone were deposited across the western part,
while lagoonal and continental varicolored clastics are likely to have
been deposited in the east. Deep marine turbidites were deposited
across Bel'kovsky Island, signaling the onset of a tectonic event which
led to the formation of a steep slope between Kotel'ny and Bel'kovsky
islands. The Famennian to earliest Tournaisian deposits of Kotel'ny Is-
land are represented by alluvial to deltaic clastics with rare limestone
beds, while on Bel'kovsky Island turbidites with olistostromes were de-
posited. The Upper Tournaisian–Serpukhovian deposits of Kotel'ny Is-
land consist of limestone with diverse benthic fossil assemblages,
pointing to deposition in a shallowmarine basinwith normalmarine sa-
linity. Coeval deposits have not been described from Bel'kovsky Island,
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possibly due to rare fossil occurrences within the thick turbidite succes-
sion and very complicated geological structure due to Mesozoic folding
and thrusting. Upper Carboniferous rocks across Kotel'ny Island are rep-
resented by shallow marine carbonates along with deltaic and shelf
clastic successions, which are poorly correlated across the island due
to patchy distribution. Turbidites continued to be deposited in a deep
marine environment across Bel'kovsky Island. A similar facies zonation
persisted into the Permian, with shallow marine clastics in the north-
western part and carbonates deposited in the central and southwestern
part of the Kotel'ny Island and deepmarine turbidites across Bel'kovsky
Island (Fig. 7).

1.4. Chukotka and Wrangel Island

Devonian–Permian strata of Chukotka andWrangel Island are highly
deformed, intruded by Paleozoic and Mesozoic magmatic rocks, meta-
morphosed to various grade, and exposed only locally. These factors
lead to difficulties with subdivision and correlation of strata across the
region (Fig. 8).

1.4.1. Stratigraphy

1.4.1.1. Wrangel Island. Devonian–Permian deposits crop out across a
belt stretching from the northwestern part to the central part of the is-
land. The stratigraphic position of the sedimentary units is based on
poorly preserved fossils and structural relationships, therefore the age
constraints on the upper Paleozoic sequence are not very precise
(Fig. 8).

1.4.1.1.1. Devonian. The oldest Devonian rocks have been described
from the western and northwestern parts of Wrangel Island and are
represented by two distinct clastic and carbonate successions. The clas-
tic sequence is up to 700 m thick and described from Dremkhed Moun-
tain in the northern part of the island (Kos'ko et al., 2003), where it is
represented by intercalating sandstone, siltstone and argillite with
rare limestone beds containing brachiopod fragments. The main car-
bonate succession exposes in the northwest of the island along the
Gusinaya River. It comprises a 400–500m-thick sequence of alternating
limestone, dolomite and subordinate clastic beds, each typically 10–
50 m thick. The limestone is bioclastic and contain brachiopods, bryo-
zoans, corals and crinoids (Kos'ko et al., 2003). The fossils reported
from these deposits have resulted in a broad Silurian–Early Devonian
age assignment (Kos'ko et al., 2003). The rest of the Devonian succes-
sion unconformably overlies the Silurian–LowerDevonian and older de-
posits. The succession described from the western part of the islands
includes a basal unit of gravelly to bouldery polymictic conglomerate.
Conglomerate clasts include foliated and gneissic lithologies demon-
strating an earlier tectonic event (Kos'ko et al., 1993). The middle part
of the succession comprises sandstone and metasandstone with subor-
dinate beds of siltstone and argillite, while siltstone and sandstone com-
prisemuch of the upper part. In the central part of the island, alternating
sandstone, argillite and siltstone with rare beds of bioclastic limestone
have been described from a few scattered localities. The age of the suc-
cession has been identified based on sparse Givetian brachiopods and
Frasnian foraminifers as Middle–Late Devonian (Kos'ko et al., 2003).
The thickness of the Middle–Upper Devonian rocks varies significantly
from 500 to 1200 m (Fig. 8).

1.4.1.1.2. Carboniferous. Lower Carboniferous strata are represented
by a 350m-thick succession of intercalating clastics, carbonates, evapo-
rites and volcanic rocks, with a basal conglomerate that unconformably
overlie Devonian strata (Vasil'eva and Solovieva, 1979). The lower part
of the succession reported from the central part of the island
(Khishchnikov River) is representedmainly by sandstonewith subordi-
nate beds of siltstone and argillite, varying in thickness from60 to 150m
(Bondarenko et al., 2014; Ivanov, 1973; Kos'ko et al., 1993, 2003). This
lower unit is overlain by a 200 m-thick succession of carbonates com-
prising alternating dolomite and limestone with subordinate gypsum
beds. A 100–200 m-thick effusive volcanic unit has been reported
from the Neizvestnaya River (central part of the island) is to be Early
Carboniferous in age based on its stratigraphic position beneath well-
dated Upper Carboniferous marine strata. Across the western part of
the island, a few hundred meters thick mainly clastic succession is ex-
posed, comprising conglomerate, sandstone and argillite with subordi-
nate beds of gypsum. The age of deposits has been identified based on
rare corals and brachiopods as Late Tournaisian–Visean.

The Lower Carboniferous is unconformably overlain by upper
Lower–Upper Carboniferous deposits, which differ significantly in sedi-
mentary facies between the southern and northern parts of the island.
In the south, the deposits are represented by 1400–1500 m of dark
gray micritic and bioclastic limestone with subordinate beds of limy ar-
gillite in the lower part of succession,while argillite becomemore abun-
dant in the upper part. In the northern and western part of the island,
300–500 m of massive carbonate bioherms and bioclastic limestone
with beds of sandstone, and gravelly to pebbly conglomerate have
been reported. Fossils found in scattered locations have led to a
Tournaisian–Moscovian age assignment. According to Bondarenko
et al. (2014), this succession unconformably overlies Visean deposits,
so could be considered as Serpukhovian–Late Carboniferous.

1.4.1.1.3. Permian. The thickness and facies of Permian strata differs
in the south and north of Wrangel Island (Kameneva and Chernyak,
1975). In the south, they lie conformably on the Upper Carboniferous
strata and, in the north they lie unconformably on the older rocks. The
Permian succession in the southeastern part of the Island (Khishchnikov
River) is represented by 250 m-thick argillite with rare beds of gravelly
conglomerate. The middle part of the succession comprises thinly bed-
ded limestone and argillite up to 140 m thick, while the upper part is
400m thick and represented by argillite with subordinate beds of sand-
stone. Argillite with cherts occur at the top of succession (Kos'ko et al.,
2003) in the easternmost outcrops. In the southwest of the island, car-
bonates become more abundant within the lower part of the Permian
succession. A different sedimentary succession has been described
from the northern part of the island, where the Permian is roughly rep-
resented by three sedimentary units. The 160 m-thick lower unit com-
prises polymictic conglomerate with pebbly to bouldery clasts (up to
2× 10m). The clasts are very diverse in composition, comprisingquartz,
granites, Silurian limestone, argillite, schists and bioclastic limestone.
The 300 m-thick middle unit mainly consists of micritic, bioclastic and
clayey limestone with subordinate beds of sandstone, with abundant
brachiopod and gastropod shells found within the limestone. The
upper unit (560 m thick) is represented by alternating argillite and
limestone with subordinate beds of calcareous sandstone and sandy
limestone. The Permian deposits in the northern part of Wrangel Island
are estimated to be up to 1200 m thick (Fig. 8) (Kos'ko et al., 2003).
Their Permian age has been substantiated by rare well-preserved Early
Permian foraminifers and Late Permian brachiopods.

1.4.1.2. Chukotka. Devonian to Permian strata of Chukotka are regionally
deformed andmetamorphosed. The degree of deformation and grade of
metamorphism generally increase with stratigraphic age and structural
depth in the section (Miller and Verzhbitsky, 2009). The best preserved
sedimentary successions are located along the coast, while the grade of
metamorphism increases southward towards the South Anyui suture
making identification of both fossils and the initial composition of
rocks difficult.

1.4.1.2.1. Western Chukotka
1.4.1.2.1.1. Devonian. Lower Devonian strata crop out along the Long
Strait and in the Kuul'Innukay and Kus'veem rivers, comprising sand-
stone and argillaceous to silty phyllite, with subordinate beds of lime-
stone and calcareous argillite (Rogozov and Vasilieva, 1968;
Shaposhnikov et al., 1999). The lower part of the succession is mainly
represented by sandstone interbedded with argillite and rare beds of
limestone, while the upper part comprises mainly siltstone. The strata
have been dated using brachiopods, foraminifers, corals, tentaculites
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and trilobites as Early Devonian–earliest Middle Devonian in age, with
an estimated thickness of about 700 m (Rogozov and Vasilieva, 1968).
The Middle Devonian lies conformably on older strata and comprises a
560 m-thick succession of alternating siltstone and sandstone, contain-
ing beds of carbonate breccia with rare remnants of brachiopods
(Rogozov and Vasilieva, 1968). The Upper Devonian rocks comprise
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800–1000mof sandstonewith rare beds of argillite (Fig. 8). These strata
have been dated as Frasnian in age based on foraminifera biostratigra-
phy (Shaposhnikov et al., 1999).
1.4.1.2.1.2. Carboniferous. A succession of interbedded conglomerate,
limestone, limy siltstone and argillite dated as Lower-lowermost
Upper Carboniferous unconformably overlies Upper Devonian strata
(Fig. 8). The composition and thickness of Carboniferous rocks varies
significantly across western Chukotka. Conglomerate beds have been
described from the base of the succession and comprise pebbly to boul-
dery polymictic conglomerate with clasts of granite, diorite, quartz and
quartzite. The rest of the Carboniferous succession is characterized by
significant lateral facies changes and is represented by alternating lime-
stone, siltstone, argillite and sandstone, causing great difficulties in cor-
relating beds across the area (Samorukov and Matvienko, 1984). The
limestone contain a diverse range of marine fossils, including corals,
brachiopods, crinoids and foraminifera, allowing the succession to be
dated as Visean–Bashkirian. The thickness of Carboniferous deposits
varies from 550 to 1400 m across western Chukotka (Shaposhnikov
et al., 1999).
1.4.1.2.1.3. Permian. Permian deposits have a very limited distribution
and are represented by 250–1800m of intercalated sandstone, siltstone
and argillite (Fig. 8) (Tuchkova et al., 2014). The age of these deposits is
poorly constrained and based on poorly preserved plant fossils
(Samorukov and Matvienko, 1984).

1.4.1.2.2. Eastern Chukotka. Devonian–Permian deposits have been
reported from a few separated tectonic blocks across eastern Chukotka.
Contact metamorphism of upper Paleozoic strata associatedwithMeso-
zoic volcanism renders identification of original facies, correlation and
age determination extremely difficult across the region (Natal'in et al.,
1999; Vladimirtseva et al., 2001).
1.4.1.2.2.1. Devonian. The lowest metamorphic grades have been de-
scribed along the Chukotka Sea coast in the northeastern part of the re-
gion (near the mouth of the Chegitun River). Lower Devonian deposits
outcrop here in a few tectonic blocks and comprise bituminous and
clayey limestone, coralline limestone, limy argillite and dolomite, with
a thickness of up to 400 m. They conformably lie on Upper Silurian de-
posits (Natal'in et al., 1999). A broad Early Devonian age has been
assigned to the strata based on rare foraminifers (Vladimirtseva et al.,
2001).

Middle Devonian–Frasnian strata lie unconformably on Lower Devo-
nian deposits. Vladimirtseva et al. (2001) divided Middle Devonian–
Frasnian strata along the Chukchi Sea coast into a number of units.
The lower unit is represented by a 120–130 m-thick succession of
bioclastic limestone with subordinate beds of siliceous and calcareous
argillite. Based on rare brachiopods, a Givetian age has been assigned
to this unit (Vladimirtseva et al., 2001). The second unit comprises
50 m-thick argillite overlain by 20 m-thick coralline limestone, dated
as Late Givetian–Frasnian in age based on corals and conodonts. The
upper unit consists of 220 m of interbedded micritic limestone and ar-
gillite, containing Frasnian and possibly Famennian conodonts.
Natal'in et al. (1999) described the Middle–Upper Devonian strata of
northeastern part of the Chukotka (Chegitun River) as a succession of
thinly bedded turbidites comprise metacarbonates and phyllites,
reaching up to 800 m in thickness. Natal'in et al. (1999) described 2-
to 35-m-thick units of andesitic tuff within theMiddle Devonian succes-
sion.Upper Givetian–Frasnian deposits have been reported from theBe-
ring Sea coast of eastern Chukotka, where they comprise up to 1650 m
of interbedded metamorphosed limestone and argillite (Fig. 8).
1.4.1.2.2.2. Carboniferous. Visean limestone and argillite represent the
base of the Carboniferous succession in eastern Chukotka, suggesting
that the Tournaisian stage is missing in this area. Limestone predomi-
nates in the lower part of the Visean section, grading upward into an
Fig. 9. Paleogeographicmaps for Devonian–Permian ofWrangel Island (after Kos'ko et al.,
2003, modified).
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increasingly argillaceous sequence, with a total thickness of up to 650–
700 m. Serpukhovian–Bashkirian strata are represented by sandstone
with beds of siltstone at the base (up to 100 m thick), grading upward
to interbedded argillite and limestone (400–450 m thick). Exposures
of Permian strata have not been identified in eastern Chukotka, but
Sokolov et al. (2014) suggested the presence of Permian rocks based
on the presence of Late Permian inherited zircons in the gabbro intru-
sion in Kolyuchinskaya Bay.

1.4.2. Paleogeography
The interpretation of depositional environments is quite difficult

across the Chukotka–Wrangel area due to the very scattered distribu-
tion of Paleozoic rocks, lack of good stratigraphic control and intensive
metamorphism and deformation of deposits.

1.4.2.1. Wrangel Island. The Upper Silurian to Lower Devonian strata of
Wrangel Island represent two different successions. The first is found
in the western part of the island and mainly comprises shallow marine
carbonates, grading into a clastic succession towards the north.
According to Kos'ko et al. (1993, 2003), both the clastic and carbonate
successions have been interpreted as relatively shallow-marine de-
posits (Fig. 9). Upper Silurian–Lower Devonian strata are missing
through erosion or non-deposition in the central part of the island.
The rest of the Devonian succession lies unconformably on Silurian–De-
vonian deposits and older rocks. The recent studies by Verzhbitsky et al.
(2015) revealeddifferent structural styles between theDevonian–Trias-
sic and older Silurian–Lower Devonian successions, suggesting the pres-
ence of an angular unconformity at the top of the Silurian–Lower
Devonian unit. There are controversial interpretations of depositional
environments in the uppermost Lower Devonian–Upper Devonian suc-
cession of Wrangel Island. Kos'ko et al. (1993) assumed that the envi-
ronmental setting could be characterized as shallow marine, with
marine transgression eventually covering the central part ofWrangel Is-
land. According to Kos'ko et al. (2003), the uppermost Lower–Upper De-
vonian strata have been interpreted as a flysch succession deposited in a
continental slope environment. However, the formations directly above
and below were deposited in relatively shallow water environments,
therefore it is most likely that these strata are also a shallow water
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succession. Cecile et al. (1991) claimed that the Devonian strata across
Wrangel Island were deposited within a fluvial and coastal marine
setting.

The Tournaisian stage is missing across Chukotka and reported with
great uncertainty from Wrangel Island. The deposition of the Upper
Tournaisian (?)–Visean deposits ofWrangel Island coincidedwith erup-
tion of rift related bimodal magmatic rocks (Kos'ko et al., 2003;
Verzhbitsky et al., 2015). The presence of a relatively thick conglomer-
ate unit with clasts derived from erosion of underlying rocks at the
base points to development of local erosional uplifts and depressions
with mainly continental to shallow marine environments (Fig. 9). The
overlying intercalating carbonates and dolomitewith beds of evaporites
were deposited in lagoonal to shallow marine environments.

The overlying Visean–Upper Carboniferous deposits of Wrangel Is-
land are represented by a mainly carbonate succession, suggesting ma-
rine transgression across the entire island. The carbonate bioherms and
bioclastic limestone deposited in the northern part of the island are re-
placed southward by micritic and clayey limestone, suggesting a deep-
ening of the basin towards the south. The Lower–Upper Carboniferous
succession demonstrates fining- and deepening-upward sedimentary
trends (Kos'ko et al., 2003). Similar successions of approximately the
same age are found throughout Chukotka and possibly deposited in
similar environments.

The Permian deposits of Wrangel Island start with the accumulation
of a relatively thick succession of polymictic conglomerate in the north,
grading to interbedded argillite and conglomeratic beds towards the
south. This sedimentary unit marks the formation of local uplifts
which sourced clastics into the basin. The middle part of the Permian
succession is represented by shallow-water carbonate in the northwest
and a coeval deeper water succession of argillite, limestone and chert
in the southeast, pointing to a deepening of the basin in that direction
(Fig. 9) (Kos'ko et al., 2003).

1.4.2.2. Chukotka. The Lower Devonian deposits of western Chukotka are
mainly clastics with subordinate beds of limestone, while in eastern
Chukotka coeval strata are mainly carbonates. Marine benthic fossils
have been reported from both successions, suggesting a shallowmarine
environment of deposition. A marine depositional environment has
been interpreted for theMiddle–Upper Devonian succession of western
Chukotka based on the presence of marine benthic fossils
(Shaposhnikov et al., 1999). In eastern Chukotka, disparate tectonic
blocks contain Middle Upper Devonian shallow marine carbonates
(Vladimirtseva et al., 2001) and carbonate turbidites (Natal'in et al.,
1999). The Lower Carboniferous succession of eastern Chukotka is sim-
ilar to that in the neighboring Wrangel Island and possibly deposited in
similar continental to shallow marine environments. The Visean strata
ofwestern Chukotka aremainlymassive carbonates deposited in a shal-
low marine basin (Shaposhnikov et al., 1999). In western northern
Chukotka, an undivided succession of sandy and coaly argillite is as-
sumed to be Late Permian in age, which was possibly deposited in a
shelf environment (Tuchkova et al., 2014).

1.5. Overview of provenance studies

A number of U–Pb detrital zircon studies recently have been con-
ducted on Paleozoic successions of the Eastern Russian Arctic. The avail-
able dataset covers the Devonian–Permian stratigraphy of Severnaya
Zemlya and the New Siberian Islands, Carboniferous–Permian of north-
ern Siberia, and Carboniferous–Permian of Wrangel Island (Ershova
et al., 2013, 2015a,b,c,d; Lorenz et al., 2008a; Miller et al., 2010; Pease
et al., 2015; Prokopiev et al., 2013; Zhang et al., 2013). There are no pub-
lished detrital zircon data from the Devonian–Permian deposits of the
Chukotka Peninsula to date. We constructed relative probability plots
(Fig. 10) for studied localities across the Eastern Russian Arctic. The
data displayed in Fig. 10 suggest that the Devonian–Carboniferous clas-
tic rocks of the New Siberian Islands, Severnaya Zemlya and Wrangel
Islandwere derived from the same provenance,while the Carboniferous
clastics of northern Siberia were derived from a different source area.
Carboniferous clastics deposited across northern Siberiawere potential-
ly derived from multiple provenance areas. The Devonian–Carbonifer-
ous strata of the New Siberian Islands, Devonian of Severnaya Zemlya,
and Carboniferous of Wrangel Island contain major peaks attributed to
Grenvillian (ranging from 970 to 1000 Ma), Timanian (ranging from
540 to 630 Ma) and Caledonian (ranging from 415 to 485 Ma) detrital
zircon ages, implying a possible clastic source from the northernmargin
of Baltica–Laurentia during the middle–late Paleozoic (Ershova et al.,
2015b,c; Miller et al., 2010).

The detrital zircon data fromCarboniferous strata of northern Siberia
suggest that the Lower Visean clastic rocks were derived from a proxi-
mal provenance composed of Siberian Craton basement and its overly-
ing sedimentary cover, while Upper Visean–Upper Carboniferous
clastics are likely to have been derived from the Taimyr–Severnaya
Zemlya Orogenic Belt (Kara Terrane), with additional sediment contri-
butions from the southwestern margin of Siberia (Ershova et al., 2013,
2015a; Prokopiev et al., 2013).

The distribution of detrital zircons within the Permian deposits is
very different from that in older strata across the New Siberian Islands
(Fig. 10), with an abundance of ages close to the age of sedimentation,
which can be attributed to a provenance within the developing Uralian
Orogen (Ershova et al., 2015b,c; Pease et al., 2015). The Permian sedi-
mentary successions of the Eastern Russian Arctic show differing pat-
terns in detrital zircon age populations in areas from which detrital
zircons data are included in Fig. 10. The U–Pb dating of detrital zircons
from the Upper Carboniferous–Lower Permian sandstone of the
Severnaya Zemlya Archipelago (Bol'shevik Island) reveals a predomi-
nance of Early–Middle Ordovician zircons, with no grains close to the
age of sedimentation, indicating that these sandstone were derived lo-
cally from neighboring Lower Ordovician magmatic rocks (Ershova
et al., 2015d). The zircon age populations from the Permian deposits
of Wrangel Island suggest that the clastic sediment was continuously
sourced from the Baltican provenance throughout Carboniferous and
Permian time (Miller et al., 2010), or from reworking of the Devoni-
an–Carboniferous deposits.

The detrital zircon populations obtained from the Permian clastics of
northern Siberia are characterized by large percentages of late Paleozoic
and early Paleozoic zircons, which precise ages can be correlated with
magmatic events known from the Ural–Mongolian Orogen. This corre-
lation suggests that these clasticsweremainly sourced fromareas locat-
ed to the west and southwest of the Siberian Craton (in present-day
coordinates), with an additional sediment contribution from the
reworked sedimentary cover and basement of Siberia (Ershova et al.,
in this issue, and references therein).

2. Summary

Our compilation of the available stratigraphic, paleogeographic, and
provenance data, accompanied by data on the middle–late Paleozoic
magmatic activity across the Eastern Russian Arctic, is summarized in
Fig. 11. There are a number of differing paleo-tectonicmodels for the lo-
cations of the continental blocks now comprising the New Siberian
Islands, Severnaya Zemlya, Chukotka andWrangel Island, prior to open-
ing of the Mesozoic and Cenozoic Arctic Ocean basins. These models
consider that the New Siberian Islands were either attached to Siberia
(Danukalova et al., 2014; Metelkin et al., 2014 and references therein),
or to Laurentia–Baltica (Ershova et al., 2015b,c). Lorenz et al. (2008a)
considered that the Severnaya Zemlya Archipelago continental block
represented the marginal part of Baltica, while Metelkin et al. (2005)
considered it as a separate micro-continental terrane throughout the
early–earliest late Paleozoic, before accreting to Siberia during the Car-
boniferous. Chukotka and Wrangel Island have been classically
interpreted as a part of the composite Arctic Alaska–Chukotka Micro-
plate (Miller et al., 2010; Natal'in et al., 1999). On the other hand,
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Zonenshain et al. (1990) considered the Severnaya Zemlya Archipelago,
New Siberian Islands, Chukotka andWrangel Island to collectively rep-
resent a portion of a large hypothetical continent termed “Arctida”,
which occupied much of the Eastern Russian Arctic shelf.

Based on stratigraphic correlations, facies transitions and detrital zir-
con data, two groups ofmiddle–late Paleozoic basins sharing a common
geological history are recognized within the eastern part of the Russian
Arctic (Fig. 11): (1) New Siberian Islands, Severnaya Zemlya Archipela-
go, Chukotka and Wrangel Island, and (2) northern Siberia including
South–Central Taimyr.

The Devonian–Carboniferous sedimentary succession of the New Si-
berian Islands, Severnaya Zemlya, Chukotka and Wrangel Island is
mainly represented by shallow marine to lagoonal deposits, with the
presence of deep water facies along the periphery of the continental
blocks. The transition from shallow marine to deeper water deposits
(in a western direction in present-day coordinates) occurred across
the New Siberian Islands, with turbidites deposited across the western-
most island, Bel'kovsky, throughout Late Devonian–Permian time.
Natal'in et al. (1999) interpreted the Middle–Late Devonian rocks of
northeastern Chukotka as a turbidite succession; therefore a deepening
of the basin towards the southeast (present-day coordinates) could be
predicted across the Chukotka and Wrangel area. Across the Severnaya
Zemlya Archipelago, the Devonian–Carboniferous succession mainly
consists of shallowmarine to continental deposits, with a relative deep-
ening of the basin towards the northwest (in present-day coordinates).
In summary, the Devonian–Carboniferous successions of the New Sibe-
rian Islands, Chukotka andWrangel Island represent shallowmarinede-
posits, while shallow marine to continental environments prevailed
across Severnaya Zemlya. The characteristic feature of the Middle–
Upper Devonian deposits of Severnaya Zemlya is the presence of clastic
red beds, which have been interpreted as the deposits of a Caledonian
foreland basin (Lorenz et al., 2008a). Upper Devonian–lowermost Car-
boniferous red-colored continental to shallow marine sandstone and
siltstone also have been reported fromKotel'ny Island, alongwith an al-
most identical distribution of detrital zircon age populations (Ershova
et al., 2015b) (Fig. 11), suggesting that the New Siberian Islands may
have represented a distal part of the Caledonian foreland in the Late De-
vonian–earliest Carboniferous. Paleozoic detrital zircons are also abun-
dant in the Carboniferous rocks of Wrangel Island (Miller et al., 2010),
suggesting a possible Caledonian source for the clastics as well. The
common affinity of the New Siberian Islands, Severnaya Zemlya,
Chukotka and Arctic Alaska in the Early Paleozoic, and their peri-
Baltican–Laurentian affinity, is also supported by detrital zircon data
(Ershova et al., in press) and microfossil assemblages (Dumoulin et al.,
2002).

There are a few episodes of middle–late Paleozoic magmatism re-
ported across the Eastern Russian Arctic, which can help to identify ep-
isodes of terrane accretion and tectonic activity. These include earliest
Carboniferous granites described from northern Taimyr and Severnaya
Zemlya (Kara Terrane) (Lorenz et al., 2007; Makariev, 2013), roughly
coeval granites reported from Chukotka (Lane et al., 2015; Katkov
et al., 2013; Luchitskaya et al., 2015), and slightly younger felsic volcanic
rocks studied on Wrangel Island. Late Devonian granites have been re-
ported from a few localities in Chukotka (Amato et al., 2014; Natal'in
et al., 1999). These Late Devonian–Early Carboniferous magmatic
rocks of Chukotka have been interpreted as having formed in arc–
back-arc settings (Amato et al., 2014; Luchitskaya et al., 2015). The
Early Carboniferous granites of Severnaya Zemlya and northern Taimyr
(Kara Terrane) have been interpreted as evidence for the time of colli-
sion between the Kara Terrane and Siberia (Ershova et al., 2013;
Prokopiev et al., 2013). Several unconformities have been reported
from the Devonian–Carboniferous successions of Severnaya Zemlya,
NewSiberian Islands, Chukotka andWrangel Island, but these aremain-
ly interpreted to reflect fluctuations in eustatic sea level, resulting in pe-
riods of subaerial exposure and erosion of older rocks. A few angular
unconformities have been reported from Wrangel Island and the New
Siberian Islands between different units of theMiddle–Upper Devonian
succession, and these unconformities have been correlated with the
Ellesmerian Orogeny (Prokopiev et al., 2015; Verzhbitsky et al., 2015),
but further work is required to substantiate this interpretation.

The Permian depositional history and sedimentary provenance dif-
fer significantly between Severnaya Zemlya, the New Siberian Islands
and Wrangel Island. Severnaya Zemlya mainly represented an uplifted
area with a few scattered small depressions filled by clastics sourced
from adjacent local uplifted blocks (Ershova et al., 2015d), while clastics
deposited in both shallow and deep water environments across the
New Siberian Islands were sourced from the Uralian Orogen (Ershova
et al., 2015b,c). The coeval strata of Wrangel Island were still sourced
from the same Caledonian–Baltican provenance as the Carboniferous
deposits (Miller et al., 2010), with Uralian signatures only reported
from the younger Triassic clastics of Wrangel Island and Chukotka
(Miller et al., 2010; Miller et al., 2006). There are a number of paleo-
tectonic models which could be used to interpret the dramatic shift to
a Uralian provenance for the Permian clastics of the New Siberian
Islands. One potential model involves the eastward translation of the
continental block containing the New Siberian Islands, as proposed for
Chukotka and Wrangel Island by Miller et al. (2010, 2013). The eastern
movement of the continental block containing Wrangel Island and
Chukotka was supposedly initiated by Permian–Triassic rifting, subse-
quently bringing Chukotka and Wrangel Island closer to the Uralian
provenance (Miller et al., 2010). A secondmodel involves the transport
of clastics from the Uralian Orogen across the vast Barents shelf to the
basin located across the present-day New Siberian Islands (Ershova
et al., 2015c). The appearance of a Carboniferous–Permian detrital zir-
cons in the Triassic clastics of Wrangel Island and Chukotka (Miller
et al., 2010, 2013) could be explained by their more distal location
from the Uralian source (possibly along the westernmost margin of
the Barents shelf in present-day coordinates) compared to the New Si-
berian Islands, with progradation of a Uralian-sourced clastic delta sys-
tem first filling the accommodation across the Barents Shelf and New
Siberian Islands during the Permian, before reaching the location of
Chukotka and Wrangel Island by the Triassic. Mafic magmatic rocks of
latest Permian–earliest Triassic age have been reported within all of
these continental terranes, now scattered across the Arctic realm
(Kuzmichev and Goldyrev, 2007; Makariev, 2013; Markovsky et al.,
1988; Ledneva et al., 2011). The available sparse geochemical data for
these magmatic rocks do not give a clear signature of the geodynamic
settings under which they formed. Miller et al. (2010) assumed that
the Permian–Triassic magmatic rocks represent a rifting event in
Chukotka, while Kuzmichev and Goldyrev (2007) argued that the latest
Permian–Triassic mafic dykes and sills are similar in composition and
age to Triassic Traps on the Siberian Craton.

The Devonian–Permian deposits of northern Siberia generally dis-
play a gradational transition from shallowmarine to deeper marine en-
vironments to the north and east (present-day coordinates), suggesting
the presence of an oceanic basin in these directions. Devonian–Lower
Carboniferous deposits of Taimyr show a transition from shallow
water carbonates to deep water cherts and argillite towards the north,
suggesting the presence of a northward deepening passive margin
(present-day coordinates). In northeastern Siberia (Lower Lena area),
Upper Devonian–lowermost Carboniferous rocks comprisemainly shal-
low marine carbonates and clastics, with a predicted transition to
deeper water deposits further to the east beneath the thrust sheets of
the Verkhoyansk FTB, as observed in the younger Paleozoic rocks. The
Upper Visean–Permian strata of northeastern Siberia have been
interpreted as part of a broad clastic wedge which developed along
the length of the eastern passive margin of Siberia (Prokopiev et al.,
2001; Ershova et al., 2015a; Khudoley and Prokopiev, 2007; Yapaskurt,
1992). A succession of mainly clastic rocks was deposited across the
Taimyr region since the Late Carboniferous, with the infilling of shallow
marine basins in theCarboniferous–Early Permian and thedevelopment
of continental environments by the Middle–Late Permian. A suite of
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provenance studies on the Carboniferous–Permian deposits of northern
Siberia have revealed that themain provenance areaswere orogens de-
veloped along the periphery of the Siberian Craton, with some
reworking of the Siberian basement and its overlying sedimentary
cover during the Late Carboniferous–Permian (Ershova et al., 2013;
Ershova et al., 2015a; Ershova et al., in this issue; Prokopiev et al.,
2013; Zhang et al., 2013). Multiple unconformities reported from the
Devonian–Carboniferous successions of northern Siberia, along with
Central and South Taimyr (Fig. 11), have been tied to eustatic sea-
level changes, and were mainly generated along the marginal southern
part of the sedimentary basins. Middle-late Paleozoic magmatic activity
in northern Siberia is restricted to two different levels, including Late
Devonian (Frasnian) rift-related basalts across northeastern Siberia,
and Late Permian–earliest Triassic mafic dykes and sills and felsic gran-
itoids. These Late Permian–earliest Triassic intrusives represent the dis-
tal magmatic component of the hypothesized mantle plume which
generated the vast Siberian Traps centered to the southwest of the
study area (Vernikovsky et al., 2003).

Consequently, our overview of sedimentary facies distribution and
provenance signals from the Devonian–Permian deposits of the Eastern
Russian Arctic reveals a striking similarity between Devonian–Carbonif-
erous strata of Severnaya Zemlya, the New Siberian Islands, Chukotka
andWrangel Island,while northern Siberia appears to have had a signif-
icantly differentmiddle–late Paleozoic geological history. The facies dis-
tribution within the Devonian–Carboniferous deposits defines a
transition from continental to shallow marine depositional environ-
ments across Severnaya Zemlya and then from shallow marine to
deep marine across the New Siberian Islands, with mainly shallow ma-
rine settings across Chukotka. The Devonian–Carboniferous strata from
these areas have a very similar distribution of detrital zircon age popu-
lations, suggesting a common clastic provenance from the Caledonian
Orogeny and possible located along the northern margin of Baltica
(present-day coordinates). The Carboniferous–Permian geological his-
tory of these regions is much more uncertain due to poor exposure of
sediments of this age and/or a lack of available provenance data. We
speculate here that the New Siberian Islands, along with Chukotka and
Wrangel Island, possibly represented the distal part of the Barents
Shelf, while the Kara Terrane (Severnaya Zemlya Archipelago and
northern Taimyr) accreted to Siberia in the Carboniferous. To confirm
and further refine this model, further provenance studies on the Car-
boniferous and Permian rocks of Chukotka and Severnaya Zemlya are
urgently required, as well as a detailed geochemical study of the Car-
boniferous–Permianmagmatics of theKara Terrane andWrangel Island,
to provide a better insight into their geodynamic settings.
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