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Triassic–Paleogene
paleogeography of the Arctic:
Implications for sediment routing
and basin fill
T. O. Sømme, A. G. Doré, E. R. Lundin, and
B. O. Tørudbakken

ABSTRACT

Predicting the lateral distribution of petroleum play elements
(reservoirs, source rocks, and seals) requires basic understanding of
regional basin evolution and depositional history. In remote areas
where little data are available or where the basins have undergone
episodes of tectonic deformation, this understanding relies on
integrated analysis of the plate tectonic framework and the re-
sulting paleogeography. The Arctic has experienced several epi-
sodes of tectonic deformation, which fundamentally changed the
basin configuration and patterns of sediment routing. Here, we
present a set of paleogeographic maps highlighting these changes
during the Triassic–Paleogene. In the Triassic, the Arctic was
characterized by a central restricted basin, which predominantly
received clastic input from the Polar Urals andArctic Canada. The
Alaskan and Siberian passive margins received clastics from
continent-scale drainage systems extending into the North
American craton and the central Asian fold belt, respectively. In
the Jurassic, the region was dominated by rifting as the central
Arctic landmass rifted away from Laurentia. In the Early Creta-
ceous, the northern margin of the Barents Sea underwent regional
uplift resulting in new provenance areas shedding sediments
southward. Compression along the Pacific margin formed con-
tinuous topography and high sediment input to the Canada Basin
during the Late Cretaceous. Regression in the Canada Basin
continued in the Paleogene when major rift–tip deltas formed.
This overview of Arctic paleogeography demonstrates the com-
plexity of this overall data-poor area and shows the need for in-
tegrated, regional models to understand sediment routing and
stratigraphic development in such areas.

AUTHORS

T. O. Sømme ~ Equinor ASA, Martin Linges
vei 33, 1364 Fornebu, Norway; tooso@
equinor.com

T. O. Sømme received hisM.Sc. in 2005 and his
Ph.D. in 2009 from the University of Bergen. He
has worked at Statoil (now Equinor) as an
exploration geologist since 2012. His main
interest is stratigraphic analysis of sedimentary
basinsand the link toonshore sediment-routing
systems.
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A. G. Doré received his B.Sc. and his Ph.D. from
UniversityCollegeLondon, andhasheld several
technical and leadership positions in the oil
industry. He currently advises Equinor’s
exploration management, with a global remit.
Hehasworkedextensively innorthwestEurope,
the Atlantic, and the Arctic, and his current
interests include uplifted petroleum systems,
passive margin structure, and cratonic basins.

E. R. Lundin ~ Equinor ASA, Arkitekt
Ebbells veg 10, 7053 Trondheim, Norway;
erlun@equinor.com

E. R. Lundin is an exploration geologist at
Equinor. He received his B.S. (1984) from Fort
Lewis College, his M.S. (1987) from the
University of Arizona, and his Dr.Philos. (2008)
from the University of Oslo. His main interests
are structural geology, regional geology, and
tectonics. He has worked extensively in the
Atlantic and the Arctic.

B. O. Tørudbakken ~ Equinor ASA,
Martin Linges vei 33, 1364 Fornebu, Norway;
boto@equinor.com

B.O. Tørudbakken received his Cand.real. from
the University of Oslo in 1982. After 4 years in
academia, he started in the oil industry in 1986.
He is presently working with international
exploration at Equinor. His main interests are
regional geology and exploration concepts.

ACKNOWLEDGMENTS

The ideas discussed in this paper are based
on knowledge and contribution from
many colleagues, and we acknowledge

Copyright ©2018. The American Association of Petroleum Geologists. All rights reserved. Gold Open
Access. This paper is published under the terms of the CC-BY license.

Manuscript received June 13, 2017; provisional acceptance August 17, 2017; revised manuscript received
September 12, 2017; revised manuscript provisional acceptance January 11, 2018; final acceptance May 11,
2018.
DOI:10.1306/05111817254

AAPG Bulletin, v. 102, no. 12 (December 2018), pp. 2481–2517 2481

mailto:tooso@equinor.com
mailto:tooso@equinor.com
mailto:agdo@equinor.com
mailto:erlun@equinor.com
mailto:boto@equinor.com
http://dx.doi.org/10.1306/05111817254


INTRODUCTION

TheArctic holds some of themost prolific petroleum basins in the
world, with proven resource estimates amounting to approxi-
mately 10% of the world’s total and with an additional 90 billion
bbl of oil and 1669 trillion ft3 of natural gas yet to be found (Bird
et al., 2008). These proven resources are largely concentrated in
areas such as the West Siberia Basin in Russia, the North Slope of
Alaska, and the Norwegian Barents Sea (Figure 1). The remaining
parts of the Arctic are largely underexplored, located far away
from settlements and infrastructure in some of the harshest cli-
mate conditions on the planet. Prospectivity assessment in these
remote areas of the Arctic is challenging because of the lack of
dense seismic and well data, so that prediction of petroleum play
elements such as reservoirs, source rocks, and seals largely relies on
conceptual subsurface models.

Paleogeographic models aim to describe the distribution of
topography, bathymetry, and overall depositional environments
in ancient landscapes and seascapes. The temporal and spatial
variability in sediment flux, subsidence rates, and along-strike
distribution of sediment entry points controls stratal geometries
and the distribution of potential reservoir bodies, source rocks, and
seals in the subsurface. More specifically, siliciclastic reservoir
quality is linked to the mineralogy and textural maturity of the
sediment prior to burial, reflecting the lithology of the provenance
area, climate conditions at the time of deposition, and transport
distance from the hinterland to the site of deposition (Johnsson,
1993). The volume of sediment that is being produced in the
hinterland is primarily controlled by the size of river catchments,
the relief, climate, and basement lithology (e.g., Syvitski and
Milliman, 2007; Portenga and Bierman, 2011). In the distal end of
the system, width and along-strike distribution of facies belts and
the run-out distance of basin-floor fan systems scale to the
morphometrics of the onshore part of the routing system (Sømme
et al., 2009). An integrated understanding of the paleogeography
of ancient landscapes and seascapes is therefore critical for pre-
dicting basin stratigraphy through time.

The Pangean Arctic landmass was a result of late Paleozoic
assemblage of several different tectonic blocks and terranes
(e.g., Torsvik and Cocks, 2004; Lawver et al., 2011). During the
pre-Mesozoic time, the Arctic was dominated by carbonate
deposition (e.g., Golonka et al., 2003; Golonka, 2011). A major
change occurred at the Paleozoic–Mesozoic transition when the
Pangean topography was denuded and large volumes of clastics
were transported to the surrounding basins (Figure 2). Sub-
sequent fragmentation of the Arctic Pangea was a consequence
of subduction, slab rollback, and back-arc extension along the
paleo-Pacific margin (Nokleberg et al., 2001; Hamilton, 2007;
Kuzmichev, 2009).
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The combination of a complex plate tectonic set-
ting and the scarcity of data in and around theCanadian
and the Eurasian Basins have resulted in the proposal of
several distinct models of the post-Pangean breakup of
theArctic (e.g.,Herron et al., 1974;Grantz et al., 1979;
Dutro, 1981; Miller et al., 2006; Kuzmichev, 2009).
Application of any of these models has direct conse-
quences for prospectivity assessment in these Arctic
regions by controlling the timing and distribution of
onshore topography aswell as tectonic deformation and
subsidence patterns in the offshore basins.

Here, we present a set of new paleogeographic
maps covering the breakup of the Arctic Pangea from
the Triassic to the Paleogene during the time the
Arctic was dominated by siliciclastic deposition. This
work is part of a larger study that was conducted
internally by Statoil (now Equinor), which aimed to
produce a coherent view of the plate-tectonic and
paleogeographic evolution of the Arctic. The maps

presented here are based on the plate-tectonic
framework presented in Doré et al. (2015). This
framework uses a three-stage opening model for the
Arctic, which includes opening of the Canada Basin
(e.g., Grantz et al., 1979), followed by successive
opening of the Makarov–Podvodnikov and Eurasia
Basins (e.g., Alvey et al., 2008). This model has been
refined with respect to plate boundaries, structural
elements, and timing of plate movements based on
interpretation of gravity and magnetic data, strati-
graphic information, and available magmatic ages
(see Doré et al., 2015 for more details). Because
some of the tectonic plates crossed the North Pole
and changed their relative orientation during the
opening of the Canada and Eurasia Basins, all geo-
graphical references cited in the text refers to pale-
olatitudes at the time of deposition.

Superimposed on this plate-tectonic frame-
work, paleogeographic environments are based on

Figure 1. Present-day topographic and bathymetric map of the Arctic highlighting key structural features and geographic regions
mentioned in the text.
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interpretation of seismic reflection and well data,
supplemented by published seismic, well, and outcrop
information. Constraints on timing of tectonic uplift
and deformation of sediment source areas are based on
structural information and published fission track
thermochronology data. A review of published detrital
zircon provenance data is used to help delineate main
sediment-routing systems through time. The maps
were constructed by rotating time-specific data points
(e.g., from wells, seismic or outcrop) to their paleo-
position using the platemodel described earlier in the
section. Tomaintain consistency between data-rich and
data-poor regions, we describe a limited number of
paleoenvironments that are associated with specific
facies association types.Where the transition between
paleoenvironments cannot be determined from seis-
mic reflection or well data, global-scaling relationships
(sensu Sømme et al., 2009) have been used to de-
termine the extent of paleoenvironments based on
tectonic setting and type of sediment-routing system.

“Constructive topography” refers to areas that
are undergoing tectonic deformation and where
the relative topography is increasing, whereas “de-
structive topography” refers to areas where de-
formation has ceased and where the topography is
decreasing by denudation. “Alluvial plain” describes
continental deposition and “lakes” refer to large on-
shore water bodies detached from the sea. “Marginal
marine” describes near-coastal environments that
experience rapid shifts in facies belts during high-
frequency relative sea-level fluctuations, and the
“shelf” is the area that is repeatedly emerged and
submerged during sea-level changes. In pre-Cenozoic
greenhouse times, the water depth on the shelf was
probably around or less than 50 m (164 ft). The
“slope” marks the transition between the “shelf” and
the “basin floor.” The basin floor is dominated by
fine-grained hemipelagics and coarser gravity flow
deposits fed from nearby fluvial systems. The water
depth in the basin floor environment probably ranged
between a few hundred meters to several kilometers
depending on basin setting (intracratonic, extensional
rift, passive margin, or arc-related).

TRIASSIC

The transition from the Paleozoic to the Mesozoic
marked a major change in tectonic style and de-
positional conditions in the Arctic (Golonka, 2011).

The Triassic was characterized by regression in many
areas (Figures 2, 3). The Uralian orogeny was in its
final phase and the Taimyr area also experienced
late stage compression, which continued into the
Triassic (Inger et al., 1999; Torsvik and Andersen,
2002; Puchkov, 2013; Toro et al., 2016). At the
Permian–Triassic boundary, Siberian Traps flood
basalts (Figure 2) covered the area between the East
Siberian craton, the Polar Urals and the Lena–Anabar
region, extending as far north as the northern part
of the South Kara Basin (Buslov et al., 2010). Late
Paleozoic uplift probably caused the southeastern part
of the West Siberia Basin to be subaerially exposed,
forming a network of erosional valleys that supplied
sediment to the South Kara and Yenisei–Khatanga
Basins. Outcrops on Novaya Zemlya document
marginal-marine and continental deposition during
the Early Triassic (e.g., Gramberg, 1988), and it is
inferred that the region may have bypassed clastic
material to the eastern Barents Sea and North Kara
Basin prior to uplift of Novaya Zemlya in the Late
Triassic–Early Jurassic (long-hatched routing system
in Figure 3) (Stoupakova et al., 2011; Toro et al.,
2016).

Subsidence in the West Siberia Basin, Yamal and
South Kara Basin regions probably started in the
Middle Triassic when the basin was transgressed
through the Yenisei–Khatanga Basin. These basins
were dominated by continental, shallow lacustrine
and shallow-marine environments, surrounded by
near-coastal and fluvial systems prone to coal de-
position (Vyssotski et al., 2006). The basins probably
captured fluvial systems from a broad area, beginning
with local highs in the Polar Urals, Taimyr, and the
North Kara Basin areas (Daragan-Sushchova et al.,
2014), and eventually expanding to the tectoni-
cally active Novaya Zemlya area toward the end
of the Triassic. On the southern margin of the
Yenisei–Khatanga Basin, the Lower and Middle
Triassic succession is dominated by shallow-marine
and nearshore deposits (Egorov and Mørk, 2000). In
contrast to other Arctic basins, which experienced
Triassic regression (e.g., the Barents Sea and Sverdrup
Basins), the sediment flux to the Yenisey–Khatanga
Basin appears to have been relatively low and the area
was dominated by overall transgression during the
Early and Middle Triassic (Figure 2) (Egorov and
Mørk, 2000). Despite relatively low sediment input,
detrital zircon data from the Triassic deposits in
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Figure 3. The Triassic was dominated by overall regression. The paleo-Pacific was characterized by deep-water, passive margin
conditions receiving sediments from large Laurentian and Siberian rivers. The relatively shallow, intracratonic central Arctic basin was
mainly supplied not only from the Polar Urals, but also from other local sediment source areas. The Alaska-Chukotka microcontinent was
a relatively small source area feeding sediment into the Sverdrup Basin, the Hanna trough area and the South Anyui ocean. The long-dashed
routing system illustrates possible sediment transport from the West Siberia Basin to the North Kara Basin and eastern Barents Sea prior to
Late Triassic–Early Jurassic uplift of Novaya Zemlya. The short-dashed routing system illustrates the trans-Arctic routing system as suggested
by, for example, Miller et al. (2013) and Anfinson et al. (2016). F.J.L. = Franz Josef Land; NSI = New Siberian Islands; WI =Wrangel Island.
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Yenisey–Khatanga indicate that Taimyr was the main
sediment source area (Zhang et al., 2016).

Sandy shallow and marginal-marine clastics also
dominated the Lena–Anabar area to the east (Egorov
and Mørk, 2000), marking the transition from the
confined Yenisei–Khatanga Basin, to a wide, deep-
water South Anyui ocean (Figure 3) (Oxman, 2003;
Khudoley and Prokopiev, 2007). The presence of
what appear to be Late Jurassic ophiolites on the
New Siberian Islands (Kuzmichev, 2009) suggests
that the South Anyui ocean was at least partly floored
by oceanic crust and was an embayment of the
proto-Pacific at the time. This is also documented
by outcropping Permian to Jurassic rocks in the
Verkhoyansk fold belt at the flank of the East Si-
berian craton, where the Permian–Triassic succession
is dominated by several kilometers of shallow and deep-
water clastics deposited in a passive margin setting
(Figure 2) (Khudoley and Guriev, 1994; Egorov and
Mørk, 2000; Konstantinovsky and Lipchanskaya,
2011; Ershova et al., 2016). Detrital zircon data
derived from the same Triassic deep-water sandstones
show that this margin was supplied by extensive river
systems sourced from the central Asian fold belt
(Figure 3) (Prokopiev et al., 2008).

Late Triassic to Early Jurassic compression and
deformation in the Polar Urals, Novaya Zemlya, and
Taimyr areas (Figure 3) (Toro et al., 2016) created
high topography and sediment production along the
mountain belt. Initial subsidence in the West Siberia
Basin led to onlap and backfilling of the late Paleozoic
and Early Triassic erosional landscape, resulting in
decreasing sediment input from the southeast. On
the southwestern flank of Novaya Zemlya, well and
seismic reflection data show that the Barents Sea was
characterized by prolonged and regional regression
(Figure 2), where the rate of sediment delivery
outpaced the rate of subsidence and accommodation
generation (Figure 4A, B).

In the western Barents Sea, mapping of discrete
shelf-break positions demonstrates approximately
700 km (~430 mi) of Triassic regression from the
Induan to the Carnian (Henriksen et al., 2011;
Lundschien et al., 2014). Seismic data also suggest
that the Triassic depositional system probably did not
prograde beyond Svalbard (Høy and Lundschien,
2011), before the basin transgressed in the Norian
(Figure 4A). Outcropping Upper Triassic (Carnian
and Norian) strata on Svalbard and the surrounding

islands document mainly shelfal and minor shallow-
marine and continental deposits (Figure 4C) (Riis
et al., 2008; Klausen and Mørk, 2014; Lundschien
et al., 2014; Vigran et al., 2014). A narrow marine to
continental Triassic basin also extended southward
between Greenland and Baltica (Müller et al., 2005).

The Triassic was also dominated by major re-
gression further east in the Barents Sea and similar to
Svalbard, the Late Triassic (Norian) succession on
Franz Josef Land documents shelfal and marginal-
marine deposits (Dypvik et al., 1998). But in contrast
to the outcrops on Svalbard, it has been suggested that
these deposits were sourced from the Taimyr area to
the north based on facies relationships and detrital
zircon data (Dibner, 1998; Soloviev et al., 2015).
Triassic regression is also well documented in the
easternmost part of the Barents Sea and in the
Timan–Pechora area, whereMiddle toUpper Triassic
rocks comprise stacked continental and nearshore,
fine-grained sandstones and shales (Tugarova et al.,
2008; Kaminsky et al., 2011). Regional regression in
this area may have started already in the late Permian
and well and seismic data suggest the development of
an early clastic dispersal system. Together these ob-
servations indicate that an open ocean basin existed
between the terminal regressive system in the Barents
Sea and the SverdrupBasin, but that a land area existed
farther north in the Triassic (Figure 3) (Anfinson et al.,
2016). Preservation of a central Arctic intracratonic
sea in the latest Triassic is also suggested from pa-
leontological data (Zakharov et al., 2002) and by
outcrops on the New Siberian Islands, where thick
units ofmarine shales suggest depositional conditions
distal frommajor sediment sources (Kos’ko andKorago,
2009). Egorov and Mørk (2000) also highlighted a re-
markable similarity of the Triassic successions in the
Barents Sea, Sverdrup and Yenisei–Khatanga Basins,
pointing toward a common first-order control on de-
position in these areas.

Seismic mapping of progradational shelf–slope
wedges (e.g., Glørstad-Clark et al., 2010; Eide et al.,
2018) and an increasing volume of provenance data
from the Triassic succession in the Barents Sea,
Svalbard, and Franz Josef Land show that the primary
sediment source area for the regional Triassic re-
gression was the Polar Urals, with additional contri-
bution from Novaya Zemlya and Baltica (Figure 3)
(Bue and Andresen, 2014; Soloviev et al., 2015;
Fleming et al., 2016; Klausen et al., 2017). Work by
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Figure 4. Triassic regression in the Barents Sea. (A) Well correlation showing Triassic regression from the east and Carnian transition from
marine to continental conditions. (B) Seismic reflection line showing the northernmost termination of the Upper Triassic shelf–slope wedge
system east of Svalbard. (C) Outcrop photograph showing erosive Carnian–Norian fluvial channel (arrow) on Hopen southeast of Svalbard
(photograph courtesy of Tore Grane Klausen). These observations suggest that marine accommodation was not filled until the latest part of the
Triassic and it is therefore unlikely that sediments from the Barents Sea bypassed to the paleo-Pacific margin. See Figures 1 and 3 for locations.
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Fleming et al. (2016) suggests a gradual transition
from a Uralian to a Baltic sediment source during
the Norian. This pattern may reflect uplift of Baltica
and gradual shut-off of the Uralian sediment fair-
way during Late Triassic uplift of Novaya Zemlya
(Figure 3) (Toro et al., 2016). Seismic data also
suggest that intrabasin highs acted as local sediment
source areas during the Triassic (e.g., Glørstad-Clark
et al., 2010). The apparent asymmetry in sediment
input between the Barents Sea on one side of the
Polar Urals and the West Siberia Basin, Yamal, and
Yenisei–Khatanga Basin on the other, may reflect
asymmetric topography along the mountain belt.

Biostratigraphic data suggest that the Sverdrup
Basin was in communication with the North Slope of
Alaska in the Triassic (Mickey et al., 2002). A narrow
seaway may have connected the areas across an un-
derlying structural transfer zone (Embry, 1991;
Gottlieb et al., 2014). Overall regression also domi-
nated the Sverdrup Basin (Figure 2), and multiple
sediment entry points on the northern and southern
side of the basin have been recognized based on facies
trends in outcropping Triassic strata (Figure 5)
(Embry, 1993b; Embry and Beauchamp, 2008). This
is also supported by temporal and spatial changes in
detrital zircon age distributions and combined zircon
and Hf isotope data, indicating sediment sources in
the Arctic Canada, the Polar Urals and Taimyr region,
and from a land area to the north of the Sverdrup
Basin (Figure 3) (Patchett et al., 2004; Omma et al.,
2011; Anfinson et al., 2016; Midwinter et al., 2016).
This northern provenance area, which also was in-
ferred from progradation directions in outcrop data,
is referred to as the Alaska–Chukotka microconti-
nent (ACMC), or Crockerland (Embry, 1993a).
Detrital zircon data suggest that the ACMC de-
livered both Devonian zircons, which can be linked
to the Ellesmerian orogeny (Anfinson et al., 2012),
and Permian–Triassic zircons, which are inferred to
reflect an episode of magmatism within the ACMC
(Ledneva et al., 2011; Midwinter et al., 2016).

Chukotka was situated on the outboard margin
of the ACMC toward the paleo-Pacific (Figure 3).
Outcropping Triassic rocks document an upward
transition from deep-water shales and gravity flow
deposits to shallow-marine sandstones sourced from the
ACMC (Figure 2) (Bondarenko et al., 2003; Tuchkova
et al., 2009). Analysis of regional facies and thickness
trends, sandstone petrography, and detrital zircon age

distributions suggest that sediments delivered to the
South Anyui ocean from the ACMC are different
from those sourced from the central Asian fold belt
(Prokopiev et al., 2008; Tuchkova et al., 2011). Similar
to the SverdrupBasin, this suggests that the SouthAnyui
ocean received sediment from several source areas.

On the North Slope, Triassic fine- to medium-
grained shallow-marine sandstones and are overlain
by alluvial conglomerates (Melvin and Knight, 1984;
Tye et al., 1999), having detrital zircon signatures
indicative of Laurentian provenance (Gottlieb et al.,
2014). Approximately 1 km (~0.6 mi) of lithic-rich
and texturally immature deep-water Triassic sand-
stones and shales also crop out on Wrangel Island
(Miller et al., 2010). In addition, fine-grained Triassic
sandstones crop out in the Lisburne Hills, where
they have been interpreted as distal shelfal de-
posits (Moore et al., 2002). Detrital zircon data from
these sands show Neoproterozoic, Paleozoic, and
Permian–Triassic age distributions typical of rocks
found in the Polar Urals and Taimyr (Miller et al.,
2006; Toro et al., 2016; Zhang et al., 2016).

The regional distribution of Paleozoic and
Permian–Triassic zircons in Franz Josef Land, the
New Siberian Islands, Chukotka, Wrangel Island,
Lisburne Hills, and Sverdrup Basin has led to the
common interpretation that these sediments were
all sourced from the Polar Urals and Taimyr (Miller
et al., 2006; Omma et al., 2011; Amato et al., 2015;
Soloviev et al., 2015; Anfinson et al., 2016), suggesting
that these areas were linked through a trans-Arctic
Triassic river system (short-hashed routing system in
Figure 3) (e.g., Miller et al., 2013; Anfinson et al.,
2016). An alternative scenario is that theACMC itself
contained zircons of similar age (Midwinter et al.,
2016), so that the dispersed occurrences of Paleozoic
and Permian–Triassic zircons can be explained by
local drainage originating within the ACMC. In this
scenario, the Hanna trough and Wrangel Island areas
were situated adjacent to the paleo-Pacific margin,
receiving sediment directly from the ACMC,whereas
North Slope received sediments mainly from Arctic
Canada (Figure 3) (Gottlieb et al., 2014).

EARLY TO MIDDLE JURASSIC

The Early to Middle Jurassic was characterized by
transgression and basin widening (Figures 2, 6). The
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Figure 6. The Early to Middle Jurassic was dominated by gradual transgression in most basins. Early rifting commenced in the Canada
Basin and accretion along the Pacific margin resulted in sediment delivery into the Hanna trough toward the end of the period. ACMC =
Alaska–Chukotka microcontinent; BA = Barrow arch; NSI = New Siberian Islands; WI = Wrangel Island.
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period was a time of tectonic quiescence in the South
Kara, West Siberia, and Yenisei–Khatanga Basins.
The West Siberia Basin experienced gradual trans-
gression (Figure 2) and the shallow (<100 m [<330
ft]), low-gradient basin resulted in large lateral facies
shifts during periods of alternating transgressions and
regressions (Vyssotski et al., 2006; Kontorovich et al.,
2013). The central Asian fold belt, the PolarUrals and
the Taimyr areas continued to deliver sediment to
local basins (LeHeron et al., 2008;Davies et al., 2010;
Zhang et al., 2016), but overall, the rate of subsidence
outpaced the rate of sediment input. In the Triassic,
the northwestern part of the West Siberia Basin was
probably connected to the open ocean though the
Yenisei–Khatanga Basin, but in the Early Jurassic,
a marine connection may also have been established
through the North Kara Basin (Figure 6). Trans-
gression also dominated the Yenisei–Khatanga Basin
and the Lena–Anabar area, where Lower and Middle
Triassic shallow and marginal-marine deposits are
overlain by Upper Triassic and Lower Jurassic shelfal
mudstones (Figure 2) (Egorov and Mørk, 2000).
Initial subduction took place along the East Siberian
craton, where the Kolyma–Omolon microcontinent
and several small crustal fragments and island arcs
approached from the Pacific (Nokleberg et al., 2001;
Shephard et al., 2013). However, the passive margin
along the East Siberia craton was still dominated
by deposition of shallow and deep-marine clastics
(Figure 2) that were sourced from the central Asian
fold belt (Oxman, 2003; Prokopiev et al., 2008;
Konstantinovsky and Lipchanskaya, 2011).

In the western Barents Sea and Svalbard, Triassic
regression was followed by Early Jurassic subaerial
exposure and rerouting of sediments toward the
southeast (Figure 6) (Faleide et al., 1993). Major
flooding and regional transgression of the low-lying
Svalbard and western Barents Sea shelves occurred
in the Bathonian–Callovian (Figure 2) (Dypvik et al.,
2002; Henriksen et al., 2011). Detrital zircon data
suggest that sediments mainly were derived from
Baltica during this period (Bue and Andresen, 2014;
Fleming et al., 2016; Klausen et al., 2017), indicating
that the Polar Urals stopped delivering sediments to
the western part of the Barents Sea as the basin was
transgressed. Similarly, well data suggest that regional
flooding resulted in submarine conditions in the
eastern part of theBarents Sea during theCallovian; on
Franz Josef Land, outcropping Jurassic strata further

suggest fullymarine conditions in theAalenian (Dibner,
1998).

A very similar development is also recorded
in the Sverdrup Basin, where Triassic and lower-
most Jurassic shallow-marine and continental de-
posits are overlain by transgressive shallow-marine
sandstones and shales (Figure 2) (Embry and
Beauchamp, 2008). Although the region under-
went overall transgression, sands were supplied to
the basin margins (Figure 5). At the border to the
ACMC, rift-related topography formed in response
to incipient extension in the proto-Canada Basin
(Figure 5) (Harrison and Brent, 2005; Embry,
2009). Facies relationships and biostratigraphic
data suggest that rift initiation outboard of the
Sverdrup Basin may have started as early as the
Early Jurassic (Mickey et al., 2002; Hadlari et al.,
2016). This phase of initial rifting may have
been a result of back-arc extension related to
early subduction along the paleo-Pacific margin
(Kuzmichev, 2009). On Banks Island, Upper Ju-
rassic strata unconformably overlie Devonian rocks,
but Sinemurian synrift deposits along the proto-
Canada Basin rift system suggest Early Jurassic
rift initiation (Dixon, 1982; Embry and Dixon,
1994; Mickey et al., 2002; Grantz et al., 2011).
Seismic reflection data collected offshore of Banks
Island show synrift depositional wedges doc-
umenting initial extension along the Canada Basin
(Figure 7). The rift extended further toward the
paleo-Pacific and the Mackenzie Delta area, where
flanking uplift caused subaerial exposure of the
Barrow arch. This early rift episode is also recog-
nized in the detrital zircon data. Lower Jurassic
rocks in the Sverdrup Basin lack the late Paleozoic
age peak, which is characteristic of the underlying
Triassic units, suggesting that the sediment supply
from the ACMC was cut off from the Sverdrup
Basin during the Early Jurassic, and that Arctic
Canada continued as the dominant sediment source
(Patchett et al., 2004; Midwinter et al., 2016).
Seismic reflection data from the East Siberian shelf
suggest that incipient back-arc–related rifting may
also have affected the internal part of the ACMC
(Bondarenko et al., 2003). But the occurrence of
Jurassic marine to marginal-marine strata on the
New Siberian Islands (Kos’ko and Korago, 2009)
and continued sediment supply to theHanna trough
(Sherwood et al., 2002) suggest that at least parts of

2492 Triassic–Paleogene Paleogeography of the Arctic



the Triassic topography persisted into the Jurassic
(Figure 6).

Subduction along the northern margin of Pangea
resulted in the arrival and subsequent collision of
several island arcs and exotic terranes during the
Mesozoic (e.g., Shephard et al., 2013). Initial colli-
sion between the Koyukuk arc (Moore et al., 1994;
Nokleberg et al., 2001) and the North Slope pas-
sive margin may have started as early as the Middle
Jurassic, based on prograding shelf–slope wedges
sourced from early compressional topography (Fig-
ure 8). A Middle Jurassic onset of the Brookian orog-
eny was also suggested by Toro et al., (2016). The
Hanna trough may thus have received sediments
from topographic highs on the ACMC and from
the newly formed Brookian topography on the
Pacific side (Figure 6).

LATE JURASSIC

The transgression that caused expansion of many
Arctic basins during the Early to Middle Jurassic
continued into theLate Jurassic (Figures 2, 9). InWest

Siberia and South Kara basins, the Late Jurassic was
characterized by continued subsidence and rapid
deepening with water depths of up to 400–800 m
(1300–2600 ft) in the central parts of the basin
(Kontorovich et al., 2013, 14). Along the basin axis,
Lower to Middle Jurassic shallow to marginal-marine
deposits are overlain by thick Upper Jurassic organic-
rich shales (Vyssotski et al., 2006). It is unclear
whether the South Kara and North Kara Basins were
in communication at the time, but diachronous
development of organic-rich shales (Leith et al.,
1993) may suggest that water circulation in theWest
Siberia and South Kara Basins were somewhat dis-
connected from the North Kara Basin and the
Barents Sea on the far side of Novaya Zemlya. But
still a shallow seaway connected the West Siberia
Basin to the South Anyui ocean through the
Yenisei–Khatanga Basin. Detrital zircon data from
Upper Jurassic rocks on the southern flank of the
Taimyr fold belt suggest that the provenance areas
for these sediments were dominated by rocks re-
lated to the Siberian Traps, and the sediments were
probably sourced from the East Siberian craton
(Zhang et al., 2016). The opposite margin of the East

Figure 7. Seismic reflection line offshore Banks Island showing Jurassic and Lower Cretaceous synrift strata unconformably overlaying
Devonian prerift clastics below the basement reflector. Synrift strata document the earliest phase of rifting in the Canada Basin as the
Alaska–Chukotka microcontinent rotates away from Arctic Canada. The region was dominated by backstepping and low sediment input
until the latest Cretaceous–earliest Paleogene. Note major aggradation and progradation above the Eocene reflector documenting a major
increase in sediment supply to the margin. See Figures 1 and 6 for line location.
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Siberian craton (proto-Verkhoyansk fold belt) was
still a passive margin sourced from the central Asian
fold belt (Figure 9) (Prokopiev et al., 2008), but the
approaching and accreting Kolyma–Omolon terrane
caused basin shallowing and widespread deposition
of deep to shallow-marine sediments along strike of
themargin (Figure 2) (Khudoley andProkopiev, 2007).

Closure of the South Anyui ocean was probably
linked to subduction along the paleo-Pacific margin
and time-equivalent back-arc extension in theCanada
Basin (e.g., Lundin and Doré, 2017), but the exact
timing of closure is debated (Kuzmichev, 2009).
Collision of the Kolyma–Omolon terrane introduced
new sediment source areas to the South Anyui ocean
as the basin gradually narrowed. Deformed Oxfordian
toValanginian volcanic-rich, shallow and deep-marine
sedimentary rocks on the New Siberian Islands and
on Chukotka (Figure 2) suggest diachronous closure
along strike (Kyzs’michev et al., 2006; Amato et al.,
2015). Deep-water sandstones outcropping on
Chukotka have zircon ages consistent with prove-
nance from areas in the Kolyma–Omolon terrane
and the East Siberian craton, suggesting that the

South Anyui ocean must have been relatively nar-
row by the Tithonian to allow sediment bypass from
the north (Bondarenko et al., 2003; Miller et al.,
2008; Harris et al., 2013).

Rifting along the proto-Canada Basin contin-
ued and reached climax in the Late Jurassic from
the Mackenzie Delta area near the paleo-Pacific
margin to the area between Svalbard and Ellesmere
Island (Figure 9) (Dixon and Dietrich, 1990).
Counterclockwise rotation of the ACMC probably
resulted in along-strike variability in extension and
subsidence rates, increasing away from the rotation
pole in the Mackenzie Delta area. This probably af-
fected synrift stratigraphy within the individual rift
segments. Early basin geometry and communication
along this extensive (~2000 km [~1200 mi]) long rift
system and the adjacent North Slope, Sverdrup, and
Barents SeaBasins are poorly constrained, but regional
development of time-equivalent, organic-rich shales
(Leith et al., 1993) may indicate connection between
these basins. Incipient rifting in the Canada Basin was
also associated with dextral shear along the (present
day) Alpha–Mendeleev margin (Figure 1), which at

Figure 8. Seismic reflection line showing a progradational Jurassic shelf–slope wedge in the Hanna trough downlapping the flattened
intra-Jurassic unconformity. This unit is interpreted as the first phase of sediment delivery from the emerging highland (early Brooks Range)
along the paleo-Pacific margin in the northeast. Note also downlapping reflectors between the base Cretaceous unconformity and the top
Lower Cretaceous shelf–slopewedge. This unit marks a period of increased sediment supply following closure of the South Anyui ocean and
was probably sourced from Chukotka. See Figures 1 and 6 for line location.
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Figure 9. The Late Jurassic was dominated by continuous transgression and basin widening. Continued sediment delivery to the North
Slope and Hanna trough from the east and rifting within the Alaska–Chukotka microcontinent. Early accretion along the East Siberian shelf
formed new provenance areas for sediment delivered to the South Anyui ocean. FJL = Franz Josef Land; NSI = New Siberian Islands; WI =
Wrangel Island.
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the time was positioned close to Svalbard and Franz
Josef Land. The Alpha–Mendeleev ridge is thus in-
ferred to be partly continental (Lebedeva-Ivanova
et al., 2006; Døssing et al., 2013; Nikishin et al.,
2017), with later volcanic overprint (e.g., Bruvoll et al.,
2012), although the complete nature of the ridge is
disputed. The terminal transform to the Canada Basin
predated the development of the Khatanga–Bering
transform (Doré et al., 2015).

Continued compression along the Brooks Range
was associated with crustal loading and development
of a foreland basin in the North Slope area that was
sourced from the growing mountain belt (Figure 9)
(Bird and Molenaar, 1992). The foreland basin was
confined between the Brooks Range on the Pacific side
and the uplifted Barrow arch to the south, which was an
emergedhigh on theflank of theproto-Canada rift basin.
Rifting also continued within the ACMC (Bondarenko
et al., 2003), splitting the landmass into smaller
fragments. One of these blocks formed the Chukchi
Borderland (Figure 9) and during opening of the
Canada Basin this block rotated clockwise relative to
the ACMC (Grantz et al., 2011; Doré et al., 2015).

Late Jurassic deposition in the Sverdrup Basin
was dominated by an Oxfordian phase of trans-
gression followed by latest Jurassic–earliest Creta-
ceous regression of clastic wedges fromArctic Canada
and the Sverdrup rim (Figures 2, 5) (Patchett et al.,
2004; Embry and Beauchamp, 2008; Omma et al.,
2011). The early transgressive phase also expanded
the basin to the east and into the Banks Island area
(Embry, 1991). At the same time, the Svalbard area
experienced deep-water conditions, reaching maxi-
mum flooding at the end of the Jurassic (Figure 9)
(Dypvik et al., 2002). The western Barents Sea un-
derwent a Late Jurassic rift phase where the central
basins were dominated by marine shales (Figure 2)
(Faleide et al., 1993). Similar conditions also existed
on Franz Josef Land (Dibner, 1998) and elsewhere in
the eastern Barents Sea (Petrov et al., 2008). Collec-
tively, these observations suggest that the entire Barents
Sea regionwas coveredby a relatively deep (200–300m
[650–980 ft]) intracratonic ocean at the time.

EARLY CRETACEOUS

The Early Cretaceous was characterized by major
plate tectonic changes associated with the opening of

the Canada Basin and closure of the South Anyui
ocean (Doré et al., 2015), resulting in fundamental
changes in sediment routing in the Arctic region
(Figure 10). Late Jurassic deep-water conditions in
the West Siberia Basin were succeeded by regression
and transition from underfilled to overfilled condi-
tions (Figures 2, 11). Although minor shelf–slope
wedges developed along the Polar Urals, Novaya
Zemlya, and Taimyr margins, regional mapping of
progradational units show that the dominant sedi-
ment source area was the greater central Asian fold
belt in the southeast, resulting in more than 500 km
(>310 mi) of regression into the basin (Figure 10)
(Pinous et al., 2001; Kontorovich et al., 2014). A
topographic highland within the central Asian fold
belt is supported by fission track thermochronology
data showing that this area experienced cooling and
probably uplift in the Late Jurassic and Cretaceous in
response to the closure of the Mongol–Okhotsk Sea
(e.g.,Glorie andDeGrave, 2016). The total thickness
of the regressive wedge in the West Siberia Basin is
up to 700 m (2300 ft), comprising 16 stacked, high-
frequency transgressive–regressive cycles (Figure 11)
(Pinous et al., 2001). Maximum regression was
reached during the Aptian and was followed by
gradual backstepping and aggradation during the Late
Cretaceous (Figure 2) (Kontorovich et al., 2014).

Uppermost Jurassic and Lower Cretaceous ma-
rine deposits cropping out in the pre-Verkhoyansk
foreland and within the South Anyui suture zone
(SASZ) were deposited during the diachronous
closure of the ocean between the East Siberian
craton, the Kolyma–Omolon terrane, and the ACMC,
respectively (Figure 10) (Bondarenko et al., 2003;
Miller and Verzhbitsky, 2009; Ershova et al., 2010).
Along the SASZ in Chukotka, syntectonic shallow
and deep-marine strata range in age from Late Jurassic
to Valanginian–Hauterivian (Miller and Verzhbitsky,
2009), and the SASZ itself is crossed by volcanic belts,
which suggest Aptian as absolute latest closure age in
this area (see discussion in Amato et al., 2015). Cre-
taceous rocks in the Verkhoyansk fold belt include
clastics and volcanics of Early andLateCretaceous age,
consistent with continued accretion of volcanic arcs
along the subductionmargin (Oxman, 2003;Khudoley
and Prokopiev, 2007). Berriasian to lower Valanginian
rocks in the Lena–Anabar area also indicate marine
conditions, but these are abruptly overlain by upper
Valanginianfluvial deposits, which accumulated during
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Figure 10. The Early Cretaceous was characterized by a major change in provenance areas and sediment routing. TheWest Siberia Basin
was dominated by regression from the central Asian fold belt and closure of the South Anyui ocean resulted in a continuous mountain belt
from Laptev to Banks Island, shedding large volumes of sediment to the northern margin of the Canada Basin. The northern Svalbard–Franz
Josef Land margin underwent transient uplift causing southward regression into the Barents Sea. ACMC = Alaska–Chukotka micro-
continent; NSI = New Siberian Islands; ; WF = Wegener Fault; WI = Wrangel Island.
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the final transition from marine to continental condi-
tions and closure of the South Anyui ocean along the
SASZ (Ershova et al., 2010). The inferred absence of
LowerCretaceous deposits in the Laptev Sea (Figure 2)
(e.g.,Drachev et al., 1998)may indicate that theLaptev
area was subaerially exposed at the time (Figure 10), or
that erosional material originating from the Ver-
khoyansk fold belt was trapped locally in the foreland
basin. Aptian–Albian continental clastics on the New
Siberian Islands are overlain by volcanic rocks believed
tobe associatedwith theSASZ to thenorth (Kos’ko and
Trufanov, 2002). Deformation of, and unconformities
within, Upper Jurassic and Lower Cretaceous strata on
the eastern margin of Taimyr and in the Lena–Anabar
area suggest that these regions also were affected by
inversion related to closure of the South Anyui
ocean (Verzhbitsky and Khudoley, 2010). The
Yenisey–Khatanga Basin area remained dominantly

marine until the Barremian (Kontorovich et al.,
2014), when the basin was filled by progradational
clastic wedges from the northeast (Figure 2). Building
this scenario, it is possible that the late pulse of clastic
material thatwas introduced to the Yenisei–Khatanga
Basin and the northeastern parts of the West Siberia
Basin reflects the final closure of the South Anyui
ocean, overfilling of the pre-Verkhoyansk foreland
basin and rerouting of the clastic system toward the
southwest (Figure 10). In this model, rivers origi-
nating in the Verkhoyansk highlands may have filled
the Yenisei–Khatanga Basin during the Barremian,
reaching maximum regression in the northeastern
part of the West Siberia Basin in the Aptian.

The closure of the South Anyui ocean between
150 and 130Ma overlapswith the inferred time of sea
floor spreading in the Canada Basin, which is believed
to have started circa 125 Ma (Doré et al., 2015). If

Figure 11. (A) Cartoon showing asymmetric Early Cretaceous regression in the West Siberia Basin. Seismic mapping show that the
sediments mainly were derived from the central Asian fold belt. Uninterpreted (B) and interpreted (C) seismic inset line showing stacked
transgressive–regressive shelf–slope wedges fronted by submarine fans. The basin underwent rapid subsidence at the time and the water
depth in the central part of the basin was probably several hundred meters. See Figures 1 and 10 for line location.
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sea-floor spreading continued to circa 80 Ma, the last
phase of rotational opening of the Canada Basin must
have been accommodated by deformation elsewhere,
and may have been taken up as lateral movement
along the SASZ (Sokolov et al., 2002) or farther
inboard of the SASZ.

The early Canada Basin was probably confined
with conditions favorable for deposition of organic-
rich shales (Lundin and Doré, 2017). Locally sourced
synrift deposits are unconformably overlain by ma-
rine shales in the lower postrift section (Dixon and
Dietrich, 1990). Similar to the North Slope, the
Mackenzie Delta region also experienced a major
change in provenance area, from a southeastern
Laurentian source in the earliest Cretaceous to
a northwestern source in the middle Cretaceous
(Figure 2) (Dixon et al., 2008). In addition, con-
tinued accretion and loading along the northern
Rocky Mountains resulted in deepening of the in-
terior seaway foreland basin and connection to the
Mackenzie Delta region (Figure 10) (Schröder-
Adams, 2014).

In the Brooks Range, subduction along the paleo-
Pacific margin continued to add exotic terranes (Shep-
hard et al., 2013). Despite active accretion during the
earliest part of theCretaceous, theNorth Slope foreland
continued to be a relatively deep-water basin (House-
knecht and Bird, 2011), with favorable conditions

for accumulation of organic-rich shales in the cen-
ter (Leith et al., 1993; Peters et al., 2006), and
shallow-marine clastics on the basin flanks (Bird
and Molenaar, 1992). Detrital zircon data document
a change in provenance area from a local source in
theBrooksRange in the Late Jurassic to a predominant
axial source where sediments were derived from re-
cycled Triassic rocks on Chukotka in the Early Cre-
taceous (Figure 10) (Moore et al., 2015). Seismic
reflection data from the South Chukchi Basin
suggest that the area experienced Early Creta-
ceous deformation (Verzhbitsky et al., 2012), and
was probably subaerially exposed at the time. This
was followed by a dramatic increase in sediment
flux during theAptian–Albianwhen 500 km (310mi)
of regression filled the 700–1400-m (2300–4600-ft)-
deep North Slope foreland basin (Figures 8, 12) (Bird
and Molenaar, 1992; Houseknecht et al., 2009). Pale-
ocurrent data, progradation directions, and detrital
zircon data suggest that the main provenance area for
the sedimentwasChukotka (Bird andMolenaar, 1992;
Lease et al., 2014;Moore et al., 2015). Thiswas the last
period with sediment input from both the Brooks
Range and the exposed northern flank of theCanada
Basin; from the Barremian, sediments were only
derived from the west (Figure 2).

Hyperextension of continental crust or mantle
exhumation took place further north in the North

Figure 12. Seismic reflection line across the North Slope foreland basin showing thick, downlapping shelf–slope wedges of Aptian–Albian
age above the base Cretaceous unconformity. Detrital zircon and paleocurrent data suggest that the sediments mainly were derived from
Chukotka in the northwest. Also note downlapping Jurassic shelf–slope wedges between the top Triassic and base Cretaceous reflectors,
indicating sediment dispersal from a different source area at the flank of the early Canada Basin (Barrow arch) or Arctic Canada to the
southeast. See Figures 1 and 10 for line location.
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Chukchi Basin, resulting in a very deep outboard
basin between the Chukchi Borderland and Wrangel
Island (Figure 13). Initially, this basin was probably
filled with deep-water sediments, but seismic data
suggest that progradation of shelf–slope wedges from
the north resulted in an overfilled basin setting in the
Early Cretaceous (Drachev, 2011). Although poorly
dated, it is inferred that this regressive unit is time-
equivalent to the Aptian–Albian system on the North
Slope.

The Sverdrup Basin experienced local rifting,
volcanism, and overall regression during the Early
Cretaceous (Figure 2) (Embry, 1991; Embry and
Beauchamp, 2008). Sediments were mainly derived
not only from Arctic Canada but also from the
Sverdrup rim along the outer riftedmargin (Figure 5)
(Patchett et al., 2004; Røhr et al., 2010; Tullius et al.,
2014). The link between the eastern Sverdrup Basin,
northernmost Baffin Bay and the Barents Sea is poorly
constrained, but Early Cretaceous rifting and de-
position of synrift continental clastics in Baffin Bay
may have coincided with shearing along theWegener
fault on the northernmargin ofGreenland (Figure 10)
(Whittaker et al., 1997; Harrison and Brent, 2005;
Gregersen et al., 2013), causing local uplift in this
region. This initial phase of extension in theBaffinBay
was associated with deposition of synrift clastics in
restricted basins sourced fromGreenland (Røhr et al.,
2008).

On Svalbard, the Lower Cretaceous succession
documents regression and sediment delivery from
Greenland and an area north of Svalbard (Figure 10)

(Steel and Worsley, 1984; Dypvik et al., 2002).
South-flowing braided streams transported sediments
into the western Barents Sea (Figure 14) (Gjelberg
and Steel, 2012), but the prograding shelf–slope
wedges never reached the southeasternmost part of
the basin (Faleide et al., 1993). The timing of re-
gression and sediment delivery from the north co-
incides with movement along the Khatanga–Bering
transform (Doré et al., 2015), and it is likely that
uplift along the outer margin north of Svalbard was
a result of regional volcanism and isostatic adjustment
to this tectonic event (Gjelberg and Steel, 1995;
Midtkandal and Nystuen, 2009). A major phase of
cooling and uplift of northern Svalbard is inferred
from fission track thermochronology data, suggesting
that the area remained high and above base level from
the Late Jurassic to the early Paleogene (Dörr et al.,
2012). Detrital zircon data also suggest that Green-
land was an important source area for sediment being
delivered to the northwestern part of the Barents Sea
in the Early Cretaceous (Bue and Andresen, 2014). A
possible scenario is that this regional uplift north of
Svalbard cut off the pre-Cretaceous seaway linking
the area to the Sverdrup Basin, so that for the first
time since the assembly of Pangea, the Arctic Ocean
was separated into an eastern segment that connected
to the North Atlantic, and a western segment that
linked to the Pacific (Figure 10) (Lundin and Doré,
2017).

Seismic reflection and shallow core data suggest
that the Lower Cretaceous regressive clastic wedge
also is present in the area between Svalbard and Franz

Figure 13. Seismic line crossing the outer North Chukchi Basin margin east of Wrangel Island. The thick (>6 sec) sedimentary succession
was deposited during and after rifting of the Chukchi Borderland in response to slow hyperextension or mantle exhumation. Note
downlapping shelf–slope wedges between the base and top Lower Cretaceous reflectors. The Lower Cretaceous prograding wedge is
inferred to be of Aptian–Albian age. Note also the overlying units, which represents continued Late Cretaceous and Cenozoic regression of
a rift–tip delta. The location of the Khatanga–Bering transform is highlighted. Modified from Drachev (2011). See Figures 1 and 10 for line
location.
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Josef Land (Gustavsen et al., 1997). Further to the
northeast, Berriasian toHauterivian deposits on Franz
Josef Land document regression, with continental
deposits overlying Upper Jurassic marine shales,
followed by Barremian to Albian mixed continental
clastics and volcanics (Dibner, 1998). The Barremian
to Albian part of the succession is associated with
regional unconformities andDibner (1998) suggests
a period of regional uplift north of the present-day
islands (Figure 1). Similar to Svalbard, this uplift
was likely a result of movement along the distal
Canada Basin transform at the eastern margin of the
Canada Basin. Seismic reflection and well data from
the eastern Barents Sea show Berriasian to Albian
regression from Novaya Zemlya in the east and
from the Kola Peninsula in the south (Figure 2)
(Kaminsky et al., 2011; Kayukova and Suslova, 2015;
Marı́n et al., 2017), indicating that the Barents Sea was
dominated by regression from all margins (Figure 10).

LATE CRETACEOUS

Following major Early Cretaceous regression in the
West Siberia Basin, transgression and backstepping
started in the Albian and regional Cenomanian–
Turonian flooding resulted in rapid basin widening
and a transition fromcontinental andmarginal-marine
deposits to shallow-marine and shelfal conditions

(Figures 2, 15) (Kontorovich et al., 2014). Despite
regional transgression, sediments continued to be
delivered to the southern part of the basin from the
central Asian fold belt. At the same time, trans-
gression also flooded parts of the Yenisei–Khatanga
Basin, although clastics also were sourced from
the East Siberian craton and Taimyr. One possible
driver for backstepping in the Yenisei–Khatanga
Basin is the development of the Ust’ Lena rift system,
which is the onshore continuation of the proto Laptev
rift (Figure 15) (Drachev et al., 1998; Franke et al.,
2001). It is possible that this rift event breached the
topographic barrier that directed sediment from the
Verkhoyansk fold belt into the Yenisei–Khatanga
Basin in the Early Cretaceous by creating local rift
accommodation. In this scenario, a major axial river
system along the pre-Verkhoyansk foreland would
have delivered large amounts of sediments to the tip
of the rift (Figure 15). This interpretation is supported
by seismic reflection data from the Laptev Sea, which
documents up to 10 km (6 mi) of Upper Cretaceous
to Eocene deposits (Drachev, 2011). The New Si-
berian Islands were located at the flank of the proto-
Laptev rift and outcropping Upper Cretaceous strata
suggest continental conditions and high input of
volcanic material (Kos’ko and Trufanov, 2002).

Shearing along the Khatanga–Bering transform
was initiated along the northern margin of the East
Siberian shelf during the Late Cretaceous in response

Figure 14. Seismic reflection line showing regressive shelf–slope wedges between base and top Barremian reflectors in the northern
Barents Sea. The regression event was driven by dynamic uplift north of Svalbard and covered also the area toward Franz Josef Land. Minor
regression also occurred from the east and south. Data acquired by Fugro. See Figures 1 and 10 for line location.
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Figure 15. The Late Cretaceous was dominated by regional regression into the northern and western margins of the Canada
Basin. The West Siberia Basin underwent transgression and sediments originating from the Verkhoyansk fold belt were rerouted into
the proto-Laptev rift. The Barents Sea was mostly subaerial. AMR = Alpha–Mendeleev ridge; BA = Barrow arch; DGT = De Geer
transform; FJL = Franz Josef Land; KBT = Khatanga–Bering transform; MPB = Makarov–Podvodnikov Basin; NSI = New Siberian
Islands; WI = Wrangel Island.
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to opening of the Makarov–Podvodnikov Basin
southeast of the Alpha–Mendelev ridge (Figure 15)
(Doré et al., 2015). Local topographic highs and lows
along the shear zone would have directed sediments
derived from the SASZ and the Chukotka fold belt
into the basin. Seismic reflection data from the East
Siberian shelf show anup to 5-km (3-mi)-thickwedge
of inferred Upper Cretaceous outer shelf, slope and
deep-water deposits (Figure 16) (Sekretov, 2001).
This is also supported by fission track data from
the Chukotka fold belt, which suggest cooling and
exhumation during themiddleCretaceous, consistent
with a major unconformity offshore (Figure 2) (Miller
and Verzhbitsky, 2009). On the East Siberian shelf
and in the North Chukchi Basin, large river systems
originating in the Chukotka fold belt are thought to
have flowed toward and along foreland basins and
topographic lows created during earlier rifting. Most
of these basins are probably dominated by fluvial,
marginal marine and inner shelf deposits (Drachev
et al., 2010).

Propagation of the Brooks Range thrust front
resulted in regional uplift of the proximal part of the
Hanna trough and North Slope (Bird and Molenaar,
1992; Moore et al., 1994; Sherwood et al., 2002).
Except for a Cenomanian–Turonian transgression
event, uplift and increased sediment flux continued
to drive the clastic wedge into and across the foreland
basin (Figures 2, 12) (Houseknecht and Bird, 2011).

In the Mackenzie Delta region, amalgamation of is-
land arcs eventually closed the connection with the
Pacific (Nokleberg et al., 2001; Shephard et al.,
2013), but the basin was still connected to the global
ocean through the Interior Seaway to the south
(Figure 15). The Cenomanian succession in the
Sverdrup Basin is dominated by volcanic material
deposited during an episode of uplift along the
northern basin margin (Embry and Beauchamp,
2008). This was succeeded a major transgressive
event with deposition of shales in the central part
of the basin, followed by a renewed phase of Late
Cretaceous regression from local sediment sources
areas (Figures 2, 5) (Embry, 1991; Ricketts and
Stephenson, 1994). Late Cretaceous rifting in the
Baffin area caused regional subsidence and trans-
gressive conditions during the Turonian, where
marine shales overlie older continental Cretaceous
deposits (Whittaker et al., 1997; Harrison et al., 2011;
Gregersen et al., 2013).

Absence of Upper Cretaceous strata on Sval-
bard (Steel and Worsley, 1984; Smelror and
Larssen, 2016) indicates that this area remained
a topographic high in the Late Cretaceous as a result
of early transpression along the De Geer transform
(Figure 15) (Håkansson and Pedersen, 2001) and
rifting of the Alpha–Mendeleev ridge from the
Svalbard–Franz Josef Landmargin. The northwestern
part of the Barents Sea experienced uplift in the Late
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Cretaceous (Riis et al., 1986), and sediments were
shed southward into deep-water basins (Figure 2).
Further east, the eastern Barents Sea and North Kara
Basin also underwent major uplift in the Late Cre-
taceous (Musatov and Pogrebitskij, 2000).

PALEOGENE

From the Late Cretaceous to the Eocene, the West
Siberia Basin was in open communication with the
Tethys in the south, with the Laptev area in the
east through the Yenisei–Khatanga Basin, and to
the North Kara Basin in the north (Figure 17)
(Akhmetiev et al., 2012). Minor changes in base level
resulted in widespread facies shifts because of the
low gradients within the basin, but shallow-marine
conditions prevailed in the basin center (Figure 2).
Rifting propagated southward in the Laptev Sea as
extension in the Makarov–Podvodnikov Basin ended
and rifting of the Lomonosov Ridge started during
initiation of the Eurasia Basin in the Late Cretaceous
(Drachev et al., 2003; Evangelatos andMosher, 2016).
In the same way the paleo-Lena was pinned to the
Makarov–Podvodnikov basin during opening, the
river continued to supply sediments into the opening
Eurasian Basin parallel to the basin axis (Figure 17).

Compression along the Verkhoyansk fold belt
came to a halt and was succeeded by postorogenic
extension and formation of intraorogenic sedimentary
basins (Drachev et al., 2010). Basinward, the Pa-
leogene succession on the New Siberian Islands is
dominated by terrestrial clastics and weathering ho-
rizons, indicating continental conditions with minor
marine intrusions (Kos’ko and Korago, 2009). Along
the margin of the East Siberian shelf, large river
systems draining the interior fold belts filled all ac-
commodation, resulting in widespread regression
from the New Siberian Islands to the North Chukchi
Basin (Figures 2, 13, 16) (Sekretov, 2001; Drachev,
2011). This period also represents a prominent phase
of movement along the Khatanga–Bering transform
(Doré et al., 2015), and it is expected that later de-
formation had minor influence on deposition in the
already overfilled basin.

A similar situation developed in the Hanna
trough and North Slope areas. The long-lived and
subaerially exposed Barrow arch was probably
buried in the earliest Cenozoic, as thick prograda-
tional shelf–slope wedges sourced from the Brooks

Range prograded toward the outer, deep-water basins
(Figures 2, 17) (Houseknecht and Bird, 2011). Along
the Pacific margin, the Paleogene marks a shift
in subduction style, as long-lived (Early Jurassic–
Paleogene) continental accretion of exotic terranes
and island arcs along North America and eastern Si-
beria terminated and subduction jumped seaward
forming the present-day Aleutian arch (Shephard
et al., 2013). High sediment flux along the margin
resulted in significant basinward progradation of
shelf–slope wedges along the entire margin from
North Slope and Mackenzie Delta to Banks Island
(Figures 2, 7, 18), and possibly also further east to-
ward Ellesmere Island. In the Mackenzie Delta re-
gion, the open seaway between theCanada Basin and
the Interior Seaway closed, rerouting sediments
from the Brooks Range to the outer basin margin
(Figure 17). The earliest pulse of sediment delivered
to the Mackenzie Delta was arrived in the Paleogene
(Figure 2), in response to uplift along the Brooks
Range (Helwig et al., 2011). The delta continued
to prograde into the Canada Basin during the Ce-
nozoic and was periodically subjected to regional
compressional folding during the Paleogene–Miocene
(Figure 18). The resulting structures severely affected
sediment fairways by rerouting sediments between
and axially along syncline depocenters. The same
folds also affected the super-Miocene stratigraphy by
pinning the shelf–slope break and the transition from
shallow to deep-water conditions.

Paleogene breakup in the Eurasia Basin was as-
sociated with activity along the De Geer transform,
which extended from northern Baltica in the east
to the western part of the Canadian Arctic Islands
in the west (Faleide et al., 2008). In the Sverdrup
Basin, early Paleocene transgressive marine shales are
overlain by regressive shallow-marine clastics mainly
sourced from the southeast (Figure 2) (Ricketts &
Stephenson, 1994), marking the last regional
phase of deposition before the Eurekan orogeny
(Figure 17) (Embry and Beauchamp, 2008). The
Paleocene–Eocene Eurekan orogeny was a conse-
quence of the opening of the north Atlantic together
with ongoing opening of Baffin Bay, causing north-
ward motion of Greenland and collision with Elles-
mere Island (e.g., De Paor et al., 1989; Doré et al.,
2015). Fission-track data show that significant uplift
occurred in the area around Ellesmere Island during
this period (Grist and Zentilli, 2006), forming new
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Figure 17. The Paleogene was dominated by major regression into the Canada Basin across the East Siberian shelf, the North Slope, and
Mackenzie Delta. Rifting in the Eurasia Basin trapped sediments sourced from the Verkhoyansk fold belt. The Barents Sea and West Siberia
Basin underwent transgression and flooding whereas sediments from the Eurekan orogen were routed southward to form a rift–tip delta in
the Baffin Bay. AMR = Alpha–Mendeleev ridge; DGT = De Geer transform; EB = Eurasia Basin; FJL = Franz Josef Land; LR = Lomonosov
Ridge; NSI = New Siberian Islands; WI = Wrangel Island.
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local sediment sources areas for sediments deposited
in nearby syntectonic basins (Ricketts and Stephenson,
1994). Simultaneous transpression between Green-
land and the western Barents Sea along the De
Geer transformresulted in theWestSpitsbergenorogeny
on Svalbard. Uplift of the western part of Svalbard
resulted in high sediment flux to the foreland basin,
which is dominated by regressive shelf–slope wedges
(Steel and Worsley, 1984). Facies relationships and
zircon data suggest that this compressional event also
marked a major change in provenance areas, from
a northern source area in the Paleocene to a more
westerly source during the Eocene (Petersen et al.,
2016). Continued extension and Paleogene sea-floor
spreading in the Baffin Bay to the south coincided
with the Eurekan orogeny in the north, and large
volumes of sediment were shed axially southward to
produce a large submarine fan in the northern part of
Baffin Bay (Harrison et al., 2011; Knutz et al., 2012).
The Paleocene was also dominated by magmatic
activity onGreenland,Ellesmere Island, and Svalbard,
reflecting initial sea-floor spreading in the northern
North Atlantic and in the Eurasia Basin (e.g., Berglar
et al., 2016). The northeastern tip of Greenland and
the northern part of Svalbard were still dominated
by erosional hinterland, but relatively deep marine
platform conditions prevailed across large parts of

the Barents Sea (Figure 17) (Faleide et al., 1993;
Setoyama et al., 2011).

IMPLICATIONS FOR SEDIMENT ROUTING
AND BASIN FILL

A Triassic Central Arctic Highland?

The presence, extent, and paleotopography of the
ACMC landmass in the Triassic is fundamental for
predicting sand delivery to underexplored basins such
as the East Siberian shelf, North Chukchi Basin, and
Hanna trough (Figure 3). In the Triassic, the Hanna
trough was located approximately 2000 km (~1200
mi) from Taimyr and the Polar Urals. A trans-Arctic
river systemas suggested byMiller et al. (2013)would
either have had to extend across the Barents Sea and
SverdrupBasin, or find its way across theACMC.The
first scenario requires that the Barents Sea and
Sverdrup Basins were completely filled in the Triassic
to allow bypass to the paleo-Pacific margin, but
maximum regression on Svalbard and Franz Josef
Land occurred as late as the Norian (Figure 4A)
(Dibner, 1998; Dypvik et al., 2002; Lundschien et al.,
2014; Vigran et al., 2014). In the Hanna trough, well
data suggest that shallow tomarginal-marine deposits
already existed at the flank of the basin during the
earliest Triassic (Sherwood et al., 2002), at a time

Figure 18. Seismic reflection line from theMackenzie Delta area showingmajor Paleogene and Neogene regression and the formation of
a rift–tip delta above the deformed Upper Cretaceous succession. See Figures 1 and 17 for line location.
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when the prograding Triassic shoreline was located
relatively close to the Polar Urals and Baltica (Figure
4) (Glørstad-Clark et al., 2010; Kaminsky et al., 2011;
Lundschien et al., 2014; Eide et al., 2018). Together,
these observations contradict a trans-Arctic feeder
system across the Barents Sea.

An alternative scenario that could have brought
sediments from the Polar Urals and Taimyr to the
Hanna trough area is a regional drainage system that
crossed the ACMC (short-dashed routing system in
Figure 3) (Miller et al., 2013; Anfinson et al., 2016).
Facies trends (Embry and Beauchamp, 2008) and
detrital zircon data (Midwinter et al., 2016) suggest
that significant amounts of sediment were supplied
from the ACMC into the Sverdrup Basin in the
Triassic. Similarly, facies trends and petrographic data
also suggest that the same area supplied sediment into
the South Anyui ocean (Figure 2) (Tuchkova et al.,
2009, 2011). Long-lived sediment input to these
basins is consistent with a central Arctic provenance
area that was dominated by significant topography
in the Triassic. A trans-Arctic river system would
have had to cross this land area on its way toWrangel
Island and the Hanna trough. Although this model is
possible, the preferred scenario is one where sedi-
ments dispersal to the Sverdrup Basin, Hanna trough,
Wrangel Island, and South Anyui ocean areas came
directly from topography within the ACMC. A local
source for Triassic sediments on Wrangel Island and
the South Anyui ocean would be consistent with the
high content of lithic fragments and the overall tex-
tural immaturity of the sands in these areas (Tuchkova
et al., 2009; Miller et al., 2010), which are quite dif-
ferent from the Triassic sands found in the Barents Sea
and Svalbard (Riis et al., 2008).

Facies trends in the Sverdrup Basin have long
been used to argue for a central Arctic highland
(Embry, 2009), and this scenario has recently been
supported by detrital zircon and isotope data
(Anfinson et al., 2016;Midwinter et al., 2016; see also
Hadlari et al., 2016). The occurrence of late Paleozoic
zircons in Triassic sedimentary rocks along the paleo-
Pacificmargin and in the Sverdrup Basin has been one
of the key arguments for trans-Arctic sediment bypass
from Taimyr and the Polar Urals (e.g., Miller et al.,
2013), but recent dating of late Paleozoic lava flows
interbedded with Triassic strata in the Chukotka fold
belt (Ledneva et al., 2011) suggest that thesemay have
been locally derived. As a result, and as suggested by

Amato et al. (2015) and Midwinter et al. (2016), this
may imply that late Paleozoic volcanic rocks are more
widespread than previously believed, covering parts of
the ACMC in the Triassic. Presently, large parts of the
Triassic ACMC landmass are located on the East Si-
berian shelf (Figure 1). Unpublished seismic reflection
data from this area show what has been interpreted as
late Paleozoic andMesozoic basins surrounded by local
highs (see figure 9B in Doré et al. 2015). These obser-
vations suggest that the basement in this area (Figure 16)
may preserve late Paleozoic–Triassic volcanics, which
were later eroded from the local highlands. The simplest
model is that these deposits were transported locally
to nearby basins along the paleo-Pacific margin, the
Sverdrup, and the South Anyui ocean areas.

Presence of significant topography on the ACMC
has implications for sand delivery to nearby basins
during the initial stages of rifting in the Canada Basin.
Since the Early to Middle Jurassic was characterized
by transgression and flooding of low-lying Late Triassic
land areas (Figure 6), there is no potential for trans-
Arctic sediment transport at this time (Omma et al.,
2011). Remnant Triassic topography on the ACMC
couldhavebeen a source for synrift sediment on theEast
Siberian shelf, Hanna trough, and the North Chukchi
Basin area at the time (e.g., Sherwood et al., 2002).

The time interval between early rifting and onset
of sea-floor spreading in the Canada Basin (from ca.
170 to 125Ma;Mickey et al., 2002;Doré et al., 2015)
overlaps with the inferred closure age of the South
Anyui ocean (from ca. 150 to 130 Ma; Miller and
Verzhbitsky, 2009; Amato et al., 2015). This overlap
has major implications for sediment delivery to
the northern margin of the Canada Basin (paleo-
coordinates) during the rift and early postrift stage. If
the South Anyui ocean was an extensive sediment
trap on the northern side of the ACMC from the latest
Jurassic to the Hauterivian (i.e., foreland basin of
Miller et al., 2008), this would limit sediment
delivery to the Canada Basin to any remnant topo-
graphy within the ACMC. If, however, partial closure
and uplift of the margin already occurred in the latest
Jurassic or earliest Cretaceous, these regionswould have
formed extensive sediment source areas for these basins.

Early Cretaceous Drainage Reorganization

A major drainage reorganization occurred in the
Early Cretaceous (Figure 10), resulting in widespread
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regression across most of the Arctic (Figure 2). Al-
though most regions were dominated by regression,
the timing of initial progradation and the link to the
sediment source areas varied across the region. Re-
gression first occurred in theWest Siberia Basin where
clastic wedges sourced from the central Asian fold belt
prograded into the basin from the southeast as early as
the Berriasian (Pinous et al., 2001). The next phase of
regression occurred in the Hauterivian, when pro-
gradation occurred from the southeast into the
Sverdrup Basin (Embry, 1991), from the north into
Svalbard (Steel andWorsley, 1984) and Franz Josef
Land (Dibner, 1998), and from the east into the
eastern part of the Barents Sea (Kayukova and
Suslova, 2015). The last major phase of regression
took place on the North Slope in the late Aptian
(Lease et al., 2014),with sediments sourced from land
areas to the northwest (Bird and Molenaar, 1992).

This series of regressions can be attributed to
a succession of linked plate tectonic events around the
Arctic during the Early Cretaceous. Ongoing sub-
duction along the paleo-Pacific margin started with
closure of the Mongol–Okhotsk ocean in the latest
Jurassic–Early Cretaceous, promoting orogenic uplift
(Nokleberg et al., 2001; Glorie and De Grave, 2016)
and high sediment input into to theWest Siberia Basin.
This was followed by closure of the SouthAnyui ocean
and uplift along the Verkhoyansk fold belt. This area
may have been the source of a late Hauterivian to
Aptian sediment pulse delivered through the Yenisei–
Khatanga Basin as deformation in the Laptev area
prevented clastics from being shed into the Canada
Basin. The implications of this model would be that the
Siberian margin of the Canada Basin did not receive
sediment from the Verkhoyansk fold belt, but only lo-
cally derived clastics from the collisional part of the
ACMC(Figure10).TheCretaceous successionalong this
margin (Figure 16) may therefore comprise both synrift
and early postrift clastics locally shed from the ACMC.

A review of published magmatic ages suggests
that subduction of the South Anyui ocean also co-
incided with a major magmatic event on the Cana-
dian Arctic margin, Svalbard, Franz Josef Land, and
the southern East Siberian Islands circa 125 Ma (see
also Corfu et al., 2013). This volcanic event is be-
lieved to predate the time of breakup and sea-floor
spreading in the Canada Basin and movement along
the Khatanga–Bering transform (Doré et al., 2015).
Hauterivian–Barremian rejuvenationof sediment source

areas along the Sverdrup rim, at the southern part of the
Ellesmere Island, along Novaya Zemlya and the land
area north of Svalbard and Franz Josef Land (partly
including the Alpha–Mendeleev ridge and the Lomo-
nosov Ridge) resulted in increased sediment flux to
the nearby basins (Figure 10) (e.g., Dibner, 1998;
Gjelberg and Steel, 2012; Tullius et al., 2014). Al-
though the uplift mechanism probably included both
an isostatic, rift-related component and a thermal
volcanic component, the resulting topography was
transient. In the Sverdrup Basin, the sediment pulse
decreased during the Albian and the area was domi-
nated by regional transgression in the Cenomanian
(Figure 2) (Embry, 1991). UpperCretaceous rocks are
not preserved on Svalbard, but on Franz Josef Land
and in the eastern Barents Sea, backstepping and
transgression occurred in the latest Albian–Cenomanian
(Dibner, 1998; Kayukova and Suslova, 2015). This
suggests that the transient topography that formed
north of Svalbard and around the SverdrupBasin lasted
for approximately 40 m.y.

Maher et al. (2004) also noted that the regressive
Valanginian–Hauterivian clastic wedge on Svalbard is
characterized by an upward increase in feldspar and
lithic fragments, suggesting that volcanicmaterial was
being eroded in the source area to north. Since Early
Cretaceous volcanism is widespread also on Franz
Josef Land (Dibner, 1998) and in the eastern Barents
Sea (Polteau et al., 2016) it is likely that clasticwedges
sourced from these areas show similar petrographic
characteristics.

Major regression did not occur in theNorth Slope
area until the Aptian, when a pulse of sediment filled
most of the deep foreland accommodation (Figure 12)
and started to deliver material to the passive margin
of the Canada Basin (Bird and Molenaar, 1992;
Houseknecht et al., 2009). The North Slope area also
experienced transgression during the Cenomanian,
but the event was short-lived and the basin was soon
dominated by renewed regression (Figure 2). Petro-
graphic data from outcrops in the North Slope area
show that the sands deposited in thesewedges are rich
in lithic fragments and were sourced from volcanic
terranes (Johnsson and Sokol, 2000). Mixing of sands
from different provenance areas was probably com-
mon where sediments were transported axially along
the foreland (Smosna et al., 1999), but as foreland
accommodation was filled and transport directions
weremore dip-oriented, it is expected that themargin
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would show more along-strike variability in prove-
nance and petrographic characteristics.

The same phase of regression also took place to
the west in the Hanna trough and North Chukchi
Basin (Figures 8, 13) (Houseknecht and Bird, 2011),
andMiller et al. (2008) suggested that a forelandbasin
extended outboard of the SASZ and the Chukotkan
fold belt in the Early Cretaceous. Seismic reflection
data from the East Siberian shelf also show fore-
land basin geometry above a Lower Cretaceous un-
conformity, which is inferred to have formed during
the closure of the South Anyui ocean. Initially, this
foreland basin would have transported sediments
axially toward the North Chukchi Basin, but as the
sediment flux increased during peak deformation of
the Chukotka fold belt, foreland accommodation was
filled and sediments probably bypassed the East Si-
berian shelf and were delivered to the outer margin
of the Canada Basin. Figure 13 shows a significant
sedimentary succession above the Lower Cretaceous
shelf–slope wedge, which is interpreted to have
formed as the result of high sediment input and
overfilled basin conditions.

Late Cretaceous and Paleogene Asymmetry

Early Late Cretaceous transgression in the eastern
Barents Sea and Franz Josef Landwas probably caused
by waning of the Early Cretaceous sediment pulse
from the north. A similar mechanism may also have
controlled basin evolution in the West Siberia and
Yenisey–Khatanga Basins, which also experienced
transgression at the time (Figure 2). Initial rifting along
the Alpha–Mendeleev ridge and in the Laptev area
may have captured sediments from the Verkhoyansk
fold belt, causing a major decrease in sediment supply
to the west (Figure 15). The implication of this model
is that backstepping in Yenisey–Khatanga should
coincide with the main period of sediment input to
the Laptev rift. High axial sediment delivery to the
landward tip of the Laptev rift would have resulted
in major progradation, and seismic facies from the
Upper Cretaceous succession in the Laptev Sea also
suggest a predominance of continental deposits. Ini-
tially, the axial feeder system delivered sediment
to the distal shelf, slope and deep-water parts of
what is the present-day Makarov–Podvodnikov Basin
(Figures 1, 15). But as rifting of the Eurasia Basin

commenced in the early Paleogene and theLomonosov
Ridge was separated from northern Barents Margin,
movement along the Khatanga–Bering transform
shifted the axial Verkhoyansk feeder system into the
newly formed basin (Figure 17). Deep-water seg-
ments of the ancientVerkhoyansk feeder systemmay
therefore be present in the outermost part of East
Siberian shelf (Figure 2), detached from the primary
source area. Later sediment input to this area would
have been derived from the inboard topography in
the Chukotka fold belt.

Late Cretaceous and Paleogene regression also
continued between the North Chukchi Basin and the
Mackenzie Delta, with high sediment supply from
the nearby Brooks Range, causing progradation into
the deep-water Canada Basin (Figure 2). Similarly,
uplift associated with the Eurekan orogeny caused
sediment delivery to the northern part of the Baffin
Bay. The recurring pattern is that the terminal
landward sections of these rift basins attracted large
sediment feeder systems that were sourced axially
into the basins. This included the Laptev, the North
Chukchi Basin (Figure 13), the Mackenzie Delta
(Figure 18), and the Baffin Bay examples (Figure 17).
Sediment input from such axial feeder systems are
prone to changes in catchment configuration through
time and are generally sensitive to changes in uplift
and subsidence onshore.

SUMMARY AND CONCLUSIONS

The Triassic was characterized by deep-water con-
ditions along the paleo-Pacific margin, which was
sourced by large fluvial systems from Laurentia and
the central Asian fold belt. A central Arctic intra-
cratonic basin connected the greater Barents Sea and
the Sverdrup Basin area, receiving sediments from
peripheral highlands in Laurentia, Baltica, and the
Polar Urals. A sediment-routing system in the West
SiberiaBasin area is inferred tohave supplied sediments
to the eastern parts of the Barents Sea prior to uplift of
NovayaZemlya in theLateTriassic–Early Jurassic. The
central Arctic landmass (ACMC) was probably char-
acterized by significant topography, generating sedi-
ment that were delivered to the Sverdrup, East
Siberian shelf,Wrangel Island, andHanna trough areas.

Regional transgression started in the Early to
Middle Jurassic, reaching maximum transgression
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in the Late Jurassic. Most basins were probably in
communication during this period, forming a large
Arctic Ocean. The transgression was associated
with a decrease in catchment size and a transition
to local sediment feeder systems sourced from local
topographic highs, especially in the Barents Sea.
Rifting in the Canada Basin formed rift–flank to-
pography acting as local provenance areas for the
surrounding basins. Accreting terranes along the
Pacific margin also resulted in the formation of new
sediment source areas toward the end of the period,
feeding sediments into the North Slope region. Initial
subduction and arrival of theKolyma–Omolon terrane
caused gradual closure of the South Anyui ocean.

A major drainage reorganization occurred in the
Early Cretaceous when subduction along the Pacific
margin and possibly back-arc extension within the
Canada Basin resulted in widespread topographic
uplift across the Arctic. The associated sediment
pulse was long-lived along the Pacific margin as
subduction continued accreting more material to the
continent during the Cretaceous and early Cenozoic.
But along the Barents Sea margin, uplift was short-
lived and transient, and with smaller volumes of
sediment being supplied to the basins in the south.
Final closure of the South Anyui ocean may have
redirected a large sediment routing system from
the Lena–Anabar area into the Yenisey–Khatanga
Basin.

The Late Cretaceous–Paleogene was dominated
by asymmetry across the Arctic with continued re-
gression along the margin of the Canada Basin, but
transgression in the Barents Sea and West Siberia
Basin. The Eurekan orogeny formed new sediment
source areas rerouting of sediments into nearby ba-
sins. Opening of the Eurasia Basin may also have
rerouted sediments sourced from the Verkhoyansk
fold belt, causing amajor shift in depocenter from the
Makarov–Podvodnikov Basin to the Eurasia Basin.
Axial sediment delivery to the tip of the Laptev,
Baffin Bay, and Mackenzie Delta rift basins formed
the primary depocenters during this time.

Stratigraphic evolution in general and prospec-
tivity assessment in particular reflect the interaction
between onshore and offshore sedimentary and en-
vironmental processes. Integrated analysis of plate-
tectonic evolution and paleogeography serves as a
predictive framework for the poorly understood areas
of the Arctic.
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Dypvik, H., E. Håkansson, and C. Heinberg, 2002, Jurassic
and Cretaceous palaeogeography and stratigraphic
comparisons in the North Greenland–Svalbard region:
Polar Research, v. 21, no. 1, p. 91–108, doi:10.3402
/polar.v21i1.6476.

Dypvik, H., A. Sokolov, T. Pcelina, B. Fjellså, T. Bjærke,
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