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Triassic North events in 2017
On January 27th Trias postdoc Urszula Czarniecka from PAS in Poland will visit UiO and present her
results so far in the project:
Provenance signature of the westerly-sourced siliciclastic deposits in the Triassic of Svalbard
In February/March scientists from the project will visit the industry partners to present and discuss their
findings.
In October we plan to have a final Trias conference.

New Trias article
Available in the joint Dropbox for Trias members
Else click on image

Report on work of 2016 and outlook for 2017
General achievements in 2016

Project targets and objectives

By December 2016 the project is in a phase focused on compilation and reporting. The work
follows the pre-defined plans as outlined in 2014:
Our team of 4 postdocs and 4 PhDs backed by
seniors are processing datasets and are creating
exiting new learning. Some of the results were
presented in the two-days project seminar in May
with most partners present. A number of peer-reviewed articles for international journals are also
in processing. Presentations given at conferences
and in seminars (as PPT files), manuscripts closing
in on becoming submitted, and published articles,
are continuously made available to the partners
through the Trias North joint dropbox.
In 2016, the final field activity was a project
partner workshop/excursion to Svalbard. This field
workshop was successfully arranged in July. In
total 16 researchers (nine from industry) partici
pated in a nine day trip to Edgeøya and Sørkapp
Land/Hornsund. All participants took part in field
data gathering to fill in gaps from previous years
outcrop studies. Furthermore, everyone collected
data for their own (company’s) benefit. Although
costly with the use of a larger ship (MS Stålbas)
compared to previous years (MS Ulla Rinman),
such joint operations are important to strengthen
connections, communication, knowledge building
and data transfer between the academic research
team and the industrial partners.
A series of tailored workshops with industry
partners in December 2015 and January 2016 have
been successfully undertaken, as the second dialog-tour by the project team. Another final partner
tour is scheduled for February 2017. Furthermore,
a larger end-of-project seminar is in preparation
for October 2017.

The projects aims and objectives as they were outlined by start of the project in 2014 is as follows:
The Triassic succession of the Barents Sea offers
a petroleum system with potential for new discoveries. Fundamental insight into this system is in
demand, spanning from regional basin analysis
to subject-based studies, both of which are beneficial for the industry. The project on the northern
Triassic Barents Shelf addresses this demand by
exploring this novel region, in a fully integrated
analysis of the geological setting. The work will
include on-land outcrop studies as a platform for
offshore data analysis, spanning from the Svalbard
region south and eastward on the shelf. The work
is undertaken by a team of uttermost Norwegian
academic expertise (UiO, UiB, UNIS and institutes) backed by international partners. The project
targets the following knowledge gaps:
• Exploring this novel region, in a fully integrated analysis of the sedimentological, stratigraphical and structural setting,
• Performing detailed studies of sedimentary systems, to establish better temporal links between
source areas, sediment routing and sedimentary
sinks,
• Undertaking tectonic analysis to better understand large-scale driving forces of sag/warp basins and highs versus fault system development,
• Summarizing large-scale and in-depth studies
into comprehensive regional reconstructions.
A series of objectives have been highlighted to
address the knowledge gaps:
• Analyze shallow-shelf infill by clinoform migration across regional sag/warp-type basins,
• Investigate the fluvial and shallow marine depositional systems of the migrating shelf,

• Evaluate the role of growth faulting in the distribution of reservoir sandstones, and assess the
implications for prospectivity,
• Analyse the provenance of clastic material of
the reservoir sandstones by isotopes and chemical signatures, and their burial histories linked
to diagenesis,
• Investigate impacts on the sedimentary system
of the interaction between shelf progradation,
basin and high development, and faulting,
• Explore tectonic reactivation of deep-seated
zones of weakness and correlate this to far-field
stress configurations in an analysis of largescale driving forces.
The work when first described (updated from proposal of October 2013) was organized in six work
packages (WPs) targeting sub-objectives:
1. Regional sag/warp-basins; temporal development interplaying with prograding clastic
wedges in a source to sink framework,
2. Clinoform facies belts and sequence stratigraphy; sedimentary systems and diagenesis; facies
belts with geometry and seismic characteristics informing fluvial and clinoformal systems
through quantitative assessment of their shapes,
3. Onshore-offshore growth-basins; location,
sedimentary and seismic characteristics and link
between basin fill patterns and shelf position,
4. Offshore growth-basins; fault patterns and sedimentary source to sink as reflected in seismic
facies belts, and Synthetic seismics modeling of
sedimentary systems and shallow growth-basins
for sensitivity of visualization,
5. Analogue modeling; sand-silicon box tests of
linked deep-seated and shallow-rooted faulting
and point-source sediment supply to inform
regional interpretations,
6. Education and outreach; 5–8 Masters, 4 PhDs
and 4 postdocs.

Project positions
The project work is to a large degree conducted by
a team of postdocs and PhDs, with contributions
from numerous Masters, including the following
positions:

• postdoc Ingrid Anell – on-offshore correlations;
Svalbard to shelf and synthetics
• postdoc Urszula Czarniecka – provenance
• postdoc Tore Klausen – sedimentary systems
• postdoc Christian Eide – sedimentary source to
sink
• PhD Beyene G. Haile – regional diagenesis
• PhD Honore Yenwongfai – geophysics: velocity models and synthetic seismics
• PhD Mark Mulrooney – fault systems, 50 %
(UNIS funded)
• PhD Alexandra Sikora – growth basin fill, 50 %
(UNIS funded)
• PhD Berit Hustli – tidal deposits, 20 % (UNIS
GeC project funded)
• PhD Lina H. Line – regional diagenesis (affiliated Statoil-Vista funded project)
In the list above, an affiliated PhD position targeting diagenesis of the Triassic-Jurassic SW Barents
Shelf funded by Statoil-Vista (for Lina H. Line,
former Trias North Master student), can be seen
as a spin-off from the Trias North project. Her
activity started in June 2016, and will last until the
summer of 2020. She will contribute to the overall
Trias North work until the end of the project.

Report on ongoing activity by
project team
In the following, ongoing work is summarized.
Previous years has seen a continuous focus on
allocating manpower and time to the highlighted
objectives, to reach defined goals. In the reporting
and outlook below, less emphasis is put on the
work packages. Instead, the focus is on the work at
hand. In the back, there is a summary on publications and outreach of the project as of November
2016.
In parallel, several new subjects, of instance
knowledge building around the upper TriassicJurassic Realgrunnen Subgroup, have also been
advocated by the industry representatives as a
new, interesting target. Although challenging to
refocus activity, some work has been undertaken
in this direction, and more work is in progress. As
of today, two articles on this unit are in preparation (Mulrooney et al. and Honore et al.).

Christian Eide, UiB
Postdoc Christian Haug Eide is first author on two
papers that have been submitted from the project
in 2016, and one of these is accepted (Journal of
the Geological Society), another is in review (GSA
Bulletin). Four presentations directly related to
the project have been given as first author, two of
these were invited talks. Several other presentations have been given at other conferences within
the topic of source-to-sink, landscape evolution
through time, and sill intrusions.
A masters project based on field work in the
Early Triassic on Svalbard (student Ole Marius
Hafstad Solvang), has been started. The objective
of this work is to understand the sediment source
in Greenland, which was the source of the Early
Triassic sediments on Svalbard. Field work was
performed successfully in September this year, and
a number of samples were acquired. The student is
scheduled to submit in c. 14 months, and is showing good progress. The results from this study will
tentatively be included in a later publication on
source-to-sink of the entire Triassic Barents Sea.
Finally, samples for provenance and uplift (U/
Pb, [U+Th]/He, Apatite fission track) studies were
acquired from the southern system in the Havert
Fm, to help understand the nature and evolution
of the southern source in the Barents Sea, which is
associated with the best reservoir properties in the
Triassic interval. The result of this study is expected to be ready for publication late next year.

Tore Klausen, UiB
Postdoc Tore Klausen (final year on the project)
has been dedicated to finalizing and writing up the
results from his research. One paper was published
in Sedimentology early this year; one has been
accepted for publication in Lithosphere; and one
is under review in the Journal of the Geological
Society of London. He is now working hard on
having two more papers submitted before the end
of his period. In addition, he has contributed on a
paper by Eide et al. (In review for the GSA Bulletin) and another by Haile et al. (in preparation).
One master student, Merethe Bryn, submitted
and presented her Master of Science thesis this

spring. In April, Tore presented work on the Jurassic Stø Formation at the FORCE Underexplored
Plays conference in Stavanger; in early June, he
co-presented work on the Triassic succession of
the Barents Sea with Chrisitian Haug Eide at the
Norwegian Petroleum Society’s Arctic Exploration conference in Tromsø; and later in June he
gave two talks, one on the shoreface system in
the Snadd Formation and one on the quantitative
clinoform study from the Kobbe Formation, at
the AAPG Annual Conference and Exhibition in
Calgary.

UiB team
Presentations by UiB team in 2016:

• Buckley, Simon John; Ringdal, Kari; Lecomte, Isabelle; Anell, Ingrid Margareta; Braathen, Alvar; Eide,
Christian Haug: Virtual outcrops to synthetic seismic
modelling. Trias North annual workshop
• Eide, Christian Haug. Tana – a very old river: Linking an Early Triassic delta to antecedent topography.
Onshore-Offshore relationships on the North Atlantic
Margins
• Eide, Christian Haug; Helland-Hansen, William.
Mass-balance of an Induan (Early Triassic) Fennoscandian-derived source-to-sink system in the Barents
Sea: Implications for early Triassic landscape and
exhumation. 32nd Nordic Geological Winter Meeting
• Eide, Christian Haug; Klausen, Tore Grane. Source-toSink and sediment balance of the Triassic Barents Sea:
Changes in paleogeography and reservoir properties in
response to contrasting sediment supply. Arctic Exploration – Understanding the Barents Sea potential
• Eide, Christian Haug; Klausen, Tore Grane; Anell,
Ingrid Margareta; Suslova, Anna; Katov, Denis; Helland-Hansen, William. Source-to-sink and mass-balance of the entire Triassic Barents Sea –– Ideas, Plans
and preliminary results. Trias North annual workshop
• Eide, Christian Haug; Schofield, Nick; Lecomte, Isabelle; Buckley, Simon John; Howell, John Anthony.
Seismic imaging of deeply emplaced sill complexes.
2nd Virtual Geoscience Conference
• Klausen, Tore Grane. Facies distribution and detrital
zircon signatures of the Early to Middle Jurassic Stø
Formation of the Barents Sea. FORCE Advances in
siliciclastic and carbonate sedimentology: concepts
and case studies from the Norwegian Continental Shelf

• Klausen, Tore Grane; Helland-Hansen, William;
Müller, Reidar. Quantitative clinoform characterization –Triassic Barents Sea offshore Northern Norway.
Annual Convention and Exhibition
• Klausen, Tore Grane; Ryseth, Alf Eivind; Helland-Hansen, William; Gjelberg, Helge Kollsete.
Progradational and Backstepping Shoreface Deposits in the Snadd Formation. Annual Convention and
Exhibition

Publications of UiB team and their part in integrated work for 2016:

• Eide, Christian Haug. Reservoir architecture from outcrops: Understanding controls on seismic-to-core scale
heterogeneities. Production Geoscience
• Eide, Christian Haug; Schofield, Nick; Jerram, Dougal
Alexander; Howell, John Anthony. Basin-scale architecture of deeply emplaced sill complexes: Jameson
Land, East Greenland. Journal of the Geological
Society
• Helland-Hansen, W., Sømme, T.O., Martinsen, O.J.,
Lunt, I., and Thurmond, J. Deciphering Earth’s natural
hourglasses: Perspectives on source-to-sink analysis.
Journal of Sedimentary Research, 86, p. 1008-1033.
• Klausen, Tore Grane; Müller, Reidar.; Slama, Jiri;
Helland-Hansen, William. Evidence for Late Triassic
provenance areas and Early Jurassic sediment supply
turnover in the Barents Sea Basin of northern Pangea.
Lithosphere; Accepted for publication, doi:10.1130/
L556.1.
• Paterson, Niall William; Mangerud, Gunn; Cetean,
Claudia; Mørk, Atle; Lord, Gareth Steven; Klausen,
Tore Grane; Mørkved, Pål Tore. A multidisciplinary
biofacies characterisation of the Late Triassic (late
Carnian–Rhaetian) Kapp Toscana Group on Hopen,
Arctic Norway. Palaeogeography, Palaeoclimatology,
Palaeoecology
• Lecomte, Isabelle; Lavadera, Paul Lubrano; Botter,
Charlotte; Anell, Ingrid Margareta; Buckley, Simon
John; Eide, Christian Haug; Grippa, Antonio; Mascolo, Valentina; Kjoberg, Sigurd. 2(3)D convolution
modelling of complex geological targets – beyond 1D
convolution. First Break; Volum 34 (5), 99-107.

Snorre Olaussen
and the UNIS team
The main activity this year was the study of facies
development of the De Geerdalen Formation on
Edgeøya. In addition, upper parts of the De Geerdalen Formation and the Wilhelmøya Subgroup were
logged at Treskelen in Hornsund. Participants from
UNIS was Snorre Olaussen and PhD students Mark
Mulrooney (UNIS/UiO), Gareth Lord (NTNU/
UNIS), and Bjarte Rismyhr (UiB/UNIS). More
than 50 logs (i.e. approximate 2 km of described
sections) are now under final processing at UNIS on
behalf of the project team, targeting a full compilation of the southern Edgeøya into a comprehensive
manuscript (see Anell’s report).

One manuscript will be submitted by the end of
2016;
• Mulrooney, M., Rismyhr, B., Yenwongfai, H. D.,
Olaussen, S., Leutscher, J., Braathen, A. Late Triassic
tectonics in the Troms-Finnmark Fault Complex: Evidence from the Realgrunnen Subgroup in the Goliat
Field, SW Barents Shelf, Norway.

Another manuscript by PhD-student Aleksandra
Sikora and co-workers is in progress. This article
targets the sedimentary facies and architecture
of deposits within the growth-fault basins of
Kvalpynten, Edgeøya.

Conference abstracts and submitted conference
abstracts
• Aleksandra Smyrak-Sikora, Per Terje Osmundsen,
Alvar Braathen, Mark Mulrooney & Snorre Olaussen.
2016. Three-dimensional model of facies distribution
within a Triassic half-graben, SW Edgeøya, Svalbard.
2nd Virtual Geoscience Conference. Bergen 21-23
September.
• Aleksandra Smyrak-Sikora, Per Terje Osmundsen,
Alvar Braathen, Kei Ogata, Ingris Anell, Berit Husteli, Mark Mulrooney, Snorre Olaussen. Sedimentary
architecture of siliciclastic, syntectonic graben and
half-graben fill in Kvalpynten, Edgeøya, Svalbard.
Norsk Geologisk Vinterkonferanse. January 2017

The following four master theses at NTNU (Norwegian University of Science and Technology)
and UNIS were finished in 2016, supervised by

Atle Mørk (NTNU) and co-supervised by Snorre
Olaussen;

• Trond S. Harstad, 2016. Sandstone Provenance of the
De Geerdalen Formation, Svalbard – Emphasis on Petrography and Chromum Spinel Compostions. Master
Thesis, Norwegian University of Science and Technology, Trondheim, 98 pp.
• Turid Haugen, 2016. A Sedimentological Study of the
De Geerdalen Formation with Focus on the Isfjorden
Member and Palaeosols. Master Thesis, Norwegian
University of Science and Technology, Trondheim,
155pp.
• Sondre K. Johansen, 2016. Sedimentology and facies distribution of the Upper Triassic De Geerdalen
Formation in the Storfjorden area and Wilhelmøya,
eastern Svalbard Master Thesis, Norwegian University
of Science and Technology, Trondheim, 191 pp.
• Simen Jenvin Støen, 2016. Late Triassic sedimentology and diagenesis of Barentsøya, Wilhelmøya
and eastern Spitsbergen. Master Thesis, Norwegian
University of Science and Technology, Trondheim,
151 pp.

Atle Mørk and the NTNU team
NTNU had no direct financial support from the
Trias North project in 2016; however, NTNU PhD
candidate Gareth S. Lord (funded by OD) participated on the excursion to southern and eastern
Svalbard arranged by the Trias North project.
As part of close collaboration between projects
targeting the Triassic of Svalbard, student activity
of relevance is mentioned. In total three master
students finished their theses on the upper Triassic succession around Storfjorden (East Svalbard)
during the summer of 2016, all with grade A. They
have received support from RiS, industry and the
Norwegian Petroleum Directorate. See the UNIS
Report by Snorre Olaussen for details.
For 2016, 3 new NTNU/UNIS Master students (Bård Heggem, Cathinka Forsberg and Nina
Bakke), two of them with support from RiS, did
fieldwork in Fulmardalen on the Triassic succession, and one also in the Isfjorden area. They will
finish their work in June 2017.

Ingrid Anell, UiO
Postdoc Ingrid Anell’s work in 2016 has targeted
finalizing an article on synthetic seismics for the
South Edgeøya case study. This article is expected
to be published in 2016:
• Anell, I., Lecomte, I., Braathen, A., and Buckley, S.J.,
in press. Synthetic seismic expression of an onshore
growth-faulted low-angle prograding deltaic system:
The Triassic onshore-offshore link on the NW Barents
Shelf.

For large parts of the year Ingrid has been on maternity leave. She will continue her work in January 2017. For 2017 her intentions are to compile
and write up one or potentially two articles of the
South Edgeøya depositional system (upper Triassic De Geerdalen Formation), unravelling the
delta-progradation on the Edgeøya High (shallow
water system). One article will be is a major compilation of nearly 30 logged sections and a major
photogrammetry database, in sum covering an area
of 20x40 km; the harvest of in total 4 field campaigns to the area.
Anna Daniela Røhnert (UNIS and UiO) defended her Master thesis in November 2016. Her thesis
was entitled: Geometry and sedimentary facies
of low-angle clinoforms, Edgeøya, Svalbard; and
was supervised by Ingrid Anell, backed by Alvar
Braathen and Snorre Olaussen.

Honoré Yenwongfai, UiO
During the course of 2016, PhD-student Honoré
Yenwongfai has had the opportunity to mature
ideas, concepts, and workflows initialized during
the start of his PhD in August 2015. So far, the
Goliat Field has been used as a case study to test
different workflows within the Earliest and Latest
Triassic reservoir units.
Parts of the first article (focusing on the Realgrunnen Subgroup), was submitted as an extended
abstract to the EAGE. After the oral presentation
in EAGE Annual meeting in Vienna, a full manuscript was prepared and submitted to the Interpretation Journal. A minor revision is currently
needed after the peer review process.
The same strategy was used for the second pa-

per (focusing on the Havert Fm). First, an extended abstract was sent to SEG, and a full paper was
then prepared and submitted in October to the Interpretation Journal. Another paper was presented
in Dallas in October, sponsored by an SEG leadership grant. The full paper is still under review.
Honoré hopes to carry on with the same enthusiasm in 2017. Future work will use some of
the workflows tested on the Goliat Field, within
the Triassic in the Norvarg area. The plan is to
integrate forward seismic modelling with inverse
modelling and rock physics.
List of contributions:

• Honore Yenwongfai, Nazmul Mondol, Jan Inge Faleide, and Isabelle Lecomte: Quantitative seismic reservoir characterization within the Realgrunnen Subgroup
and the Havert Formation in the Goliat Field, SW
Barents Sea. Trias North annual workshop 2016.
• Honore Yenwongfai, Nazmul Mondol, Isabelle Lecomte and Jan Inge Faleide, 2016, Prestack Simultaneous Inversion to Predict Lithology in the Realgrunnen
Subgroup of the Goliat Field, SW Bareants Sea: 78th
Conference and Exhibition, EAGE, Extended Abstracts, doi: 10.3997/2214-4609.201600964
• Honore Yenwongfai, Nazmul Mondol, Jan Inge Faleide, and Isabelle Lecomte, 2016 Prestack inversion
for porosity, shale volume, and sand probability in the
Havert Formation of the Goliat Field, SW Barents Sea.
SEG Technical Program Expanded Abstracts 2016: pp.
3543-3547.doi: 10.1190/segam2016-13943690.1

Beyene Girma Haile, UiO
PhD-student Beyene Girma Haile has the following activities that were undertaken in 2016:
Data analyses and manuscript writing
• Manuscript entitled Evidence of hydrothermally
induced diagenesis-Wilhelmøya, Svalbard submitted to the Journal of Sedimentary Research
(JSR) in October 2016
• Manuscript write up on progress associated to
petrography, diagenesis, and sedimentology of
deltaic succession deposit exposed in outcrop
at Edgeøya, Svalbard

Conferences:

• Prepared an abstract entitled “New insights about
thermally driven diagenetic changes due to the emplacement of magmatic sills into reservoir sediments
at Wilhelmøya (Svalbard): Implications for reservoir
quality” for Winter Conference 2017 organized by
Norsk Geologisk Forening (NGF) and it is accepted.
• Finalize the preparation of the oral presentation in
December 2016.

Plans for 2017
• Participate in the Winter Conference 2017 in
Oslo January 2017. Give an oral presentation
on new insights associated to thermally induced
diagenesis
• Participate in the International Meeting of
Sedimentology 2017 of 33rd IAS and 16th ASF
joint meeting, Toulouse October 2017. Give an
oral presentation on experimental clay mineral
diagenesis
• Submit the manuscript entitled “Linking diagenesis to the depositional facies distributions
in a deltaic succession exposed in outcrop at
Edgeøya, Svalbard, to G3/Geochemistry, Geophysics, Geosystems (an AGU Journal).
• Investigate in detail the distribution of diagenetic fingerprints in the perspective of sedimentology and sequence stratigraphy using core
samples from Barents Sea
• Continue data collection and analyses
• Continue performing sedimentological, petrographic-thin section, Scanning Electron Microscopy, X-ray diffractometer analyses
• Integrate well log, sedimentological, seismic
and sequence stratigraphic data with diagenetic
fingerprints in order to map diagenetic trends in
a regional scale
• Finalize the PhD late in the year.

Roy Gabrielsen, UiO and
Utrecht University
Contributions to the Trias North project have been
focused on summarizing and writing up results of
the analogue experimental work undertaken in the

lab at the Utrecht University (Holland). In addition
to various presentations (see Trias North database
for PPTs), the following contribution is linked to
the Trias North activity:
• Gabrielsen,R.H., Sokoutis,,D., Willingshofer,E. & Faleide,J.I., 2016: Fault linkage across weak layers during extension: An experimental approach and consequence in the Hoop Fault Complex of the southeastern
Barents Sea. Petroleum Geoscience, 22 (2), 123-135.

Isabelle Lecomte, NORSAR
Isabelle’s contribution to the Trias North project in
2016 relates to three activities;
1. Short course on seismic modelling given at
UiO in the spring of 2016, in which many Trias
North students and reserchers participated.
2. Finilizing the article on seismic modelling of
southern Edgeøya (see Anell’s report)
3. Improve data transfer between Lime og SeisRoX for advanced modellering
In the fall of 2016, Isabelle left NORSAR for UiB.
For 2017, new possibilities linked to her Associate professor position there will be discussed with
William Helland-Hansen, for instance targeting
seismic modelling of clinoforms.
Her new mail address is: isabelle.lecomte@uib.no

Kei Ogata, Cristian Cavozzi,
and Fabrizio Storti,
University of Parma
WP 3 – Onshore and offshore growth-basins:
Characterizing faults in poorly consolidated
sediments
The total structural-stratigraphic database collec
ted during the 2014–15 field campaigns on Eastern
Svalbard (South Edgeøya) has been integrated
and jointly analysed. Through the compilation,
digitalization and interpretation of 35 correlated structural-stratigraphic logs (1:20 scale), we
carefully depicted the structural architecture of
eight listric and two planar normal faults from the
coastal exposures of Kvålpynten, Øhmanfjellet

and Negerpynten. Petrophysical (porosity, pores
size distribution, density) and microstructural
analyses (optical microscopy and SEM) have been
performed on 42 samples, specifically collected
within each representative fault element found in
the logged sites. The main aim of this work was
to identify the micro- to meso-scale deformation
mechanisms of faulting in shallowly buried, poorly-consolidated lithologies.
The main results are summarised as follows:
• Identification of two main regional structural
trends (lineaments) striking NW–SE and NE–
SW.
• Shallow-rooted (listric) growth faults to the
NW (Kvalpynten and Øhmanfjellet areas) and
deep-rooted (planar) growth faults to the SE
(Negerpynten area)
• At least three hierarchical orders of growth
faults: 2–3 major (1st order) growth fault sequences comprising 4–5 cycles (2nd order sand
wedges) and intra-cycle growth (3rd order)
• Palaeocurrent measurements suggest a curving
paleo-coastline, showing a rough parallelism
with faults’ strike trends
• Definition of growth fault zone architectures
and lateral-vertical geometric relationships of
architectural elements (fault cores, mixed zones
and damage zones), suggesting widening of the
soft-sediment elements along with increasing
displacement
• Micro- to meso-scale polyphased deformation
during progressive lithification, suggesting
syn-tectonic, ductile to brittle regime transition
(from strain diffusion to strain localisation)
• Progressive reworking of soft-sediment structural discontinuities testifying for multi-stage
growth faulting
• Microfabric-related structural anisotropy controls porosity-permeability promoting localized
micro-fracturing as suggested by systematic
bimodal pore size distributions
• Occurrence of cone-in-cone calcite aggregates
and systematic increase in Fe-sulfides (pyrite)
cementation toward fault cores may suggest the
combined contribution of seepage forces and
biological activity
These results will be presented in a dedicated
paper with the tentative title: “Deformation style

and micro- to meso-scale characteristics of the
Triassic growth faults of southern Edgeøya (East
Svalbard)”. A draft is currently under way and will
be finalized in 2017.
WP 3 – Analogue modelling, growth-basins vs.
clinoforms
The 2016 timeframe has been used to continue
the planned series of five new sand-box models
to complement the first series of six preliminary
test experiments conducted in 2015. The overall
models’ set up and experimental strategies have
been carried out using a trial-and-error approach,
to separately test different scenarios on the basis of
the inferred dominant controlling factor:
1) Tectonics, 2) Gravity and 3) Sedimentation.
The general set up adopted for the models implies
a (pre)faulted pre-growth section at the base and a
layered, syn-growth section deposited on top, with
a scaling ration of 1,5x10-5 (100 m = 1,5 cm).
Currently eleven experiments have been
achieved and four more are planned for 2017:
• The first series of three experiments (i.e. SV-01,
SV-02 and SV-03) was performed to test farfield tectonic extension (and associated perpendicular compression) with a set up comprising
a sand multilayer (with and without silicone
putty) on pulled rubber sheet (with and without
discontinuities).
• The second series of six experiments (i.e. pilot
test model SV-04 plus SV-05, SV-06, SV-07,
SV-08 and SV-09) was performed to test gravity sliding. Apart SV-04, the same set up have
been used in all the experiments (highly cohesive sand, with and without silicone putty, on
sliding plexiglass plates subsequently tilted 3-5
degrees). For the SV-07 and SV-08 also a localised, lobate sedimentation has been tested, with
down- and up-slope progradation directions,
respectively.
• The third series of six experiments (SV-10 and
SV-11 achieved; SV-12, SV-013, SV-14 and
SV-15 planned) have been designed with a
different set up that implies, as driving mechanism, pure extension on pre-compressed (and
subsequently released) sylomer and plexiglass
bars. The SV-10 and SV-11 models were conducted with sand and silicone putty, and with

opposite, syn-growth lobate sedimentation as
performed in SV-07 and SV-08. The planned
SV-12, SV-13, SV-14 and SV-15 models will
be conducted alternating 50 % and 100 %
extension, eventually adding the tilting variable
to generate gravity sliding as tested in models
SV-04 to SV-09.
• The best results in terms of likelihood with the
natural examples of Edgeøya were achieved in
the gravity sliding models (i.e. SV-04 to SV09). All the models notably suggest the need
of pre-existing discontinuities (faults) in the
pre-growth section in the footwall of the main
detachment level, and the preferential accumulation of syn-growth sediments in order to
localise growth-faults.
A dedicated article presenting these results is
currently in preparation. A first draft is expected in
2017.
By integrating and summarising the results
from fieldwork and analogue modelling the following final remarks can be drawn:
• Deep-rooted tectonic faults created local depo
centers and a regional slope, and potentially
also caused substrate remobilization (seismic
shocks?).
• Increasing sand input (distributary channel
avulsion?, climatic events, enhanced weathering?), localized sedimentary loading, and
high sedimentation rates, all favour the mutual
feedback between faults’ activity and creation
of accommodation space.
• Varying rheological behaviour and differential
compaction of unlithified sand and silty-mud
were caused by combined interplay of shear-dilation, fluid circulation, biological activity and
fault zone strain-weakening.

Urszula Czarniecka
Postdoc Urszula Czarniecka was visiting the
University of Oslo for six months in 2016 (May –
October). Her goals were to achieve closer collaboration with the project team and integrate her
work with ongoing studies. Further, she used the
Department of Geosciences’ ICPMS for advanced
provenance studies.
Some of the research results cover the last year

provenance studies of the Bravaisberget Formation
(Middle Triassic) siliciclastic deposits of southern
Spitsbergen. Petrographic and bulk-rock geochemical data were gathered from samples of sandy and
silty deposits at Karentoppen and Moloen areas.
Interpretation of the data points that the deposits
at Karentoppen area are represented mostly by
sandstones and silty sandstones and can be classified as quartzose, sublithic and subfelds arenites
with minor wackies intercalations. Samples from
Moloen are represented by siltstones, mudstones
and cementstones. All the studied deposits were
delivered from felsic primary source rocks with
an admixture of intermediate components, which
were sedimentary recycled under passive continental margin conditions.
Moreover, U-Pb dating of zircons from five
sandy samples of the Bravaisberget Formation of
southern Spitsbergen was conducted at the LAICPMS laboratory of the Department of Geosciences. Furthermore, Lu-Hf isotopes were measured in order to complement the dating results.
Characteristics of the zircons population point to
a connection with the Greenland source area. The
result improves provenance interpretations from
petrographic and bulk-rock geochemistry data,
which have been suggested so far.
In order to undertake comparison between the
westerly-sourced (Greenland) Middle Triassic
siliciclastic deposits of southern Spitsbergen to
Triassic deposits that occur in other areas of the
Barents Sea Shelf, thin sections of sandstones of
the Kobbe, Snadd (Middle and Upper Triassic;
Bjarmeland Platform: cores 7223/5-1 and 7224/71) and De Geerdalen Formations (Upper Triassic;
Edgeøya) were analyzed. Sandstones of the Kobbe
Formation are classified as feldspathic litharenites
and litharenites, and the Snadd Formation sandstones also as lithic arkoses. Sandy deposits of the
De Geerdalen Fm are represented by feldspathic
litharenites, lithic arkoses and feldsarenites. The
analysis results allowed describing petrographic
signatures which are distinctive for sediments
delivered from southern (Fennoscandia) and/or
south-eastern (Uralids) source area(s). Follow-up
work is considered on this dataset.
For the upcoming period, this vast amount of
data is processed for publication in international

journals. Two tentative manuscripts are in progress.

The PAS team
Investigation of provenance of the Bravaisberget
Formation in southern Spitsbergen concentrated
on sections containing wedges of deltaic deposits
(Karentoppen Member) at Sørkapp and Sørkapp
laguna (Sørkappøya), Karentoppen, Røysneset,
and Lidfjellet/Liddalen (western coast of Sørkapp
Land). Combination of the petrographic and the
whole-rock geochemical analyses with zircon
geochronology confirm the earlier facies and
sedimentological observations suggesting intracratonic, westerly-located source of the siliciclastic material, most probably in the northern
and north-eastern Greenland. These deposits are
dominated by sandstones and silty sandstones,
and can be classified as quartzose, sublithic and
subfelds arenites with minor wacke intercalations.
They were delivered from felsic primary source
rocks with an admixture of intermediate components, which were sedimentarily recycled under
passive continental margin conditions. In order
to compare the westerly-sourced siliciclastics of
southern Spitsbergen with the Triassic deposits
occurring in eastern Svalbard (Edgeøya) and to the
south in the Barents Shelf (Bjarmeland Platform),
samples from the Kobbe, Snadd, and De Geer
dalen Formations were analyzed. The results allow
to discriminate different petrographic signatures
that are distinctive for sediments delivered from
the southern (Fennoscandia) and/or south-eastern
(Uralids) source areas.
The Triassic organic carbon-rich deposits were
investigated on the Eastern Svalbard Platform in
an attempt to characterize depositional and diagenetic processes leading to the formation of quality
petroleum source-rocks. The results of an integrated study of the facies, petrographic, geochemical,
and pyrolytic analyses show that the best conditions for their formation occurred during maximum transgression of the Middle Triassic cycle
(early ladinian) over depressed parts of the shelving bottom with recurrent or seasonal euxinia. This
euxinic facies extends from Edgeøya north- and
westwards into southern Barentsøya and eastern

Spitsbergen (including Sassendalen), and should
have continuation under the sea to the south in the
Barents Shelf. Geochemical parameters based on
the redox-sensitive metal indices were found useful
in approximating boundaries of the euxinic facies.
This approach seems to be confirmed by the ongoing paleomagnetic study in selected Triassic sections on the Platform (Muen, Skarpryttaren, Negerfjellet, Kuhrbreen). Maturation of organic matter
and bitumen generation were local phenomena,
related to spot-like intrusions of swarms of dolerite
sills during the early Cretaceous.
The sandstones of the Bravaisberget Formation occurring in the West Spitsbergen Fold Belt
(the Lidfjellet – Øyrlandsodden Fold Zone) were
analyzed for paleomagnetic record in order to
conclude on possible bitumen generation from the
Triassic succession in the active tectonic belt. Samples from the section at Moloen (southern coast of
Sørkapp Land) were analyzed using petrographic
methods to discriminate fractions of magnetic
minerals. Pyrrhotite was revealed to be the main
magnetic mineral. It has formed during burial
diagenesis in a strongly reductive pore environment as a result of reduction of rudimentary sulfate
and reactive iron, most probably due to oxidation
of organic carbon. This means that it could mark
the first appearance and migration of bitumen
through the Triassic succession. Measurements of
the natural remanent magnetization (NRM) show
that pyrrhotite component has a high inclination,
typical for the Tertiary magnetic directions. This is
consistent with the major phases of tectonic activity related to Greenland transpression and formation
of the fold belt along the western margin of Spitsbergen. These results suggest that generation of
bitumen from the Triassic succession in Svalbard
was at least twofold: (i) intrusive heating during
Cretaceous on the Eastern Svalbard Platform, and
(ii) Cenozoic tectonic stress and differential burial
in the West Spitsbergen Fold Belt.

• Marek Lewandowski, Krzysztof P.Krajewski, Katarzyna Dudzisz, Rafał Szaniawski. Remagnetization of
the Ladinian sandstones of the Bravaisberget Fm in
Sørkapp Land, S Spitsbergen – effect of the Neogene
hydrocarbon migration? Trias North annual workshop
2016
• Marek Lewandowski, Rafał Szaniawski, Krzysztof
P. Krajewski, Katarzyna Dudzisz. Dating reductive
fluids flow by means of paleomagnetic data – example
from the Triassic sandstones of the southern Spitsbergen. International Geological Congress, Cape Town,
27.08.–4.09.2016.
• Urszula Czarniecka, Krzysztof P. Krajewski. The Bravaisberget Formation in Sørkapp Land (S Spitsbergen):
Petrographic and geochemical characteristics of the
westerly-sourced siliciclastic deposits in the Triassic of
Svalbard. Marine and Petroleum Geology (submitted).
• Participation of Krzysztof Michalski and Darko
Matesic in the Trias North expedition to Svalbard,
22.–29.07.2016.

Harmon D. Maher Jr.,
University of Nebraska at Omaha

During the Stalbas summer expedition of 2016
fracture orientation data was collected from the
Hornsund area and from four sites on southern
Edgeøya. In addition, distinctive thin horizons
within the Tschermakfjellet Formation that may
be ash horizons were sampled and several additional sites with these same horizons were found
and sampled. Data from additional growth basins
at Tjuvfjordskada similar to those at Kvalpynten
occur, but which are less well exposed, was collected. The structural pattern was consistent with
Kvalpynten’s, and this site significantly increases
the known footprint of growth basin development.
An internal report on these structures has been
distributed amongst the working group.
Edgeøya fracture data from the summer was
analyzed, integrated with previous results, and
presented as a talk entitled “Mesozoic Region• Urszula Czarniecka. Petrography and geochemistry of
al Stress Field Evolution in Svalbard” at the fall
the Middle Triassic deposits at Karentoppen, Sørkapp
Geological Society of America Annual Meeting
Land, S Spitsbergen. Trias North annual workshop 2016 (https://gsa.confex.com/gsa/2016AM/webprogram/
• Krzysztof P. Krajewski. Depositional and diagenetic pro- Paper281384.html – the PowerPoint presentation
cesses in the formation of the Triassic petroleum source is available at this site). An associated manuscript
rocks in Svalbard. Trias North annual workshop 2016
is in preparation.

Petrographic analysis of grain mounts and XRD
analysis of the potential ash layers has been conducted. A final report is near completion. Natrojarosite, a sodium iron sulfate, has been identified
as a major constituent, and is responsible for the
distinctive yellowish coloration. At this point results are still inconclusive as to whether these are
volcanic ash beds, but potential glass shards have
been found, and natrojarosite is associated with

volcanic ash alteration at other places. As soon as
“ash” is well confirmed, kg’s of gathered material
from the 2017 field campaign will be considered
for zircon extraction and possible U-Pb dating
at the UiO. This will tie nicely with biostrat and
chemostrat work undertaken at UiO by Wolfram
Kürschner and co-workers (in parallel project).

And then:

Best wishes for the holidays
and for a rocking new year!
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