Diagenesis and Reservoir Quality of
Anisian and Carnian channels in the
southwestern Barents Sea

How are sedimentary and diagenetic processes linked
to reservoir quality?
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Triassic hydrocarbon play in the southwestern Barents Sea
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Aim of study
Link reservoir quality of Triassic channels
sourced from the Uralian provenance to
sedimentary and diagenetic processes.

Approximate sand type boundary

after Fleming et al. (2016)
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Paleogeographic reconstruction of the Carnian time
interval after Klausen et al. (2015).



Uplift and erosion

s Well location

16°E 20°E 24°E 28°E 32°E
\‘
*
=z
N 3
| \ > zZ
) |\ \ e
y‘ ) | ) ‘
125* Y "\ 7). ‘
1 /; \/.
/ /" Y/ :l;
S Y -
LA

Uplift magnitude and geothermal A : C‘sg S
. . o J Y, 4NN AN R ) ) \ -

gradlepts are IT.laj or unc.ertamtl.es 16°E 20°E 24°E 28°E

when interpreting the diagenetic
evolution of sediments in the Arithmetic average net exhumation map of the southwestern Barents Shelf based
Barents Sea. on shot gathers, Sonic logs and vitrinite reflectance data, after Baig et al. (2016).
VISTA,

Uio ¢



Database: Triassic channels SW Barents Sea

Ververis (7226/2-1) Nordkapp Basin (7228/7-1 A) Caurus (7222111-1)  Langlitinden (7222/11-2)  Fingerdjupet Sub-basin (7321/7-1)

i e g
P T 9
% c vl

o

N
L C Ve

1365

2060 87

.

h

2106
2390
1370 2064 o~
2393
2068
1375 2114
22 m
LOG LEGEND
2072 5iE
1380 | Clasts and fragments

«=  Shell fragments
« (Coal fragments
@ Rounded clasts

2076
2122

1385 2080 & o
| 126 [ &%  Mudrock clasts
- @ Siderite concretions/clasts
1390 2084 4 Plant fragment
Sedimentary structures
2088 D e )
Crossbedding
1395
=== Stringers of coal fragments
2002 —
Stappen High iy plex Bjarmeland Platform MUd drapes
Siad 4 Bioturbation
209 . urus High ~~~ Erosional surface
o b laud B Nordkapp Basin
‘Svks Dpme ~°"g’°nsm., Cements
1405 2102 Cticld MAP LEGEND W Calcite cement
i rsel Hig 722&/7-1’ Deep Cretaceous basin @ Quartz cement
Lopp Hon i Siderite cement
110 Basin L [T Piatform
57 samples e a2 B Preurscbasie ;
Hig plex Lithology
- Bulk XRD analysis B shallow Cretaceous basin
Msdil s - mmerlestBasin B Terace/intr-basin elevaton E Shale/mudstone
- Modal ana y.SlS | | Basin 0 q [ cretaceousHigh Sandstone
VISTA - SEM analysis g o Y
/ - Core plug data Y W ——

Uio ¢



Database: Triassic channels SW Barents Sea

Ververis (7226/2-1) Caurus (7222111-1)  Langlitinden (7222/11-2)
5 = 1a AR AR EE:
an (W0 U]

1365

m
2106

1370
784 2110

1375 2114

789

2118

1380

794
2122

1385

2126

799

1390

804

1395

1400

Seismic attribute map of the Anisian channel belt cored
in the Langlitinden well (after Klausen et al., 2016)

1405

1410

A,
7,
7,

o
\\‘\\

VISTA”,

RMS attribute map from below the intra Carnian flooding surface,

U].O : Ververis survey (after Klausen et al., 2014). RGB-blended spectral-decomposition volume of the
Caurus survey (after Klausen et al., 2014).




Petrographic results

Mineralogical composition
Petrography and texture of framework grains
Intergranular volume
Chlorite coating characteristics
Reservoir quality
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Mineralogical composition — Snadd Formation
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Mineralogical composition — Kobbe Formation
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Petrography of framework grains
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Petrography of framework grains
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Preservation of detrital feldspar grains — Snadd Formation
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Preservation of detrital feldspar grains — Kobbe Formation

7222/11-2 (Langlitinden)
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Intergranular volume — Snadd Formation
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Intergranular volume — Kobbe Formation
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Chlorite coating characteristics
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Reservoir quality — Core plug data
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Reservoir quality versus matrix content
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Discussion

0 — 100 m: Early diagenetic processes
0 — 2000 m: Mechanical compaction
> 2000 m: Burial diagenesis
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Early diagenetic processes
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Mechanical compaction

Average* IGV Qz cement LRF Matrix
g;’sri‘ilkapp 25.8% 0.48% 42.1% 6.3%
Ververis 30.9% 0.70% 18.0% 10%
Caurus 28% 0.57% 32.5% 2.4%
Langlitinden | 26.6% 0.00% 53.5% | 15.5%
Fingerdjupet | - 354, 0.50% 459% | 12.8%
Sub-basin

* Calcite cemented samples excluded from average

Long grain contacts are most common due to high

concentrations of lithic rock fragments (LRF). 19E e AE £ ek
Q I
o Z
F ingerdjupet
Maximal burial depth Calculated temperature llg §i =
Well of core interval at maximal burial [ . P
[m TVD] [°C]** ~_~ Veryeris / 2
(S 7% 1550 m -
Nordkapp Basin 3434 - 3479 115 ) S~ .
: i e 7QrNordkapp Basin
Ververis 2915 - 2967 100 1%75 m >
Caurus 2228 - 2250 2 & -
y— 8, i
Langlitinden 3556 - 3574 117 = }é@\@? Nas v |
ﬁ%@ JRd
Fingerdjupet Sub-basin 4086 - 4088 157 (@‘@ ,;»4 2-1004m _ |
AN SE ¢ E(3

16°E 20°E 24°E 28°E
** Calculated based on present-day bottom hole temperature
= e P Arithmetic average net exhumation map after Baig et al. (2016).
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Burial diagenesis

INTERMEDIATE BURIAL (2 -3.5 KM)
50 - 120°C

Recrystallization of precursor clay coating
(Chll) < 70°C.

Formation of totally recrystallized
authigenic chlorite coating (Chl2)
between 80 - 100°C.

DEEP BURIAL (<3.5 KM)
>120°C

[llitization of kaolinite and K-feldspar at
temperatures >130°C.

Requirements for quartz cementation
1. Threshold temperature (70 - 80°C).
2. Pore water supersaturated in silica.
3. Auvailable surface area.

No grain fracturing and little nucleation surface available for quartz overgrowth due to chlorite coating
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) —> Mechanical compaction is the main porosity-reducing process in the Triassic
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Conclusion

What controls reservoir quality in Triassic channel belts sourced from the Uralides?

» The reservoir quality in the Kobbe Formation channel belt is poor due to high
concentrations of clay matrix that significantly reduce permeability. Strong tidal
influence in a mud-rich delta facilitated high matrix concentrations in the channel.
Kobbe Formation channels north of the Hammerfest Basin are considered high risk
targets for future exploration.

» The reservoir quality in the Snadd Formation channel belts in this study is good to
very good. Internal differences is likely related to early diagenetic alterations,
controlled by the capacity of meteoric water. Large-scale (1- 10 km) Snadd
Formation channel belts are considered good reservoir targets for future exploration.

« Porosity-preserving chlorite coatings are expected to occur in most large-scale
channel belts sourced from the Uralides.
» Compaction in deeply buried (>2 km) channels is likely stress-dependent.
 Porosity preservation is controlled by mineralogical and textural properties.

» Updated petrographic database for Triassic channels in the southwestern Barents Sea.
Results might be used as input in geologic models.
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Thank you for your attention!
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Lina Hedvig Line (UiO)
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