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Abstract

In this research study burial, thermal, and maturation reconstruction have been carried out using
seismic and exploration wellbore data from the northern part of the Viking Graben. The study area can
be found eastward from the Statfjord Field in the 35/8 section.

The best source rocks located in the northern part of the Viking Graben subsided in the late Jurassic.
These source rocks represented by the Kimmeridge Shale (also called Drauphne Shale) and the Heather
Shale Formations of the Viking Formation Group can be found in the depth of 3000-3500 m underlain
by the delta-plain deposits of the middle Jurassic Brent Group, which also have a moderate petroleum
generation potential in this area. The deposition of the above-mentioned source rocks and the reservoir
rocks of the northern Viking Graben are connected with the extensional event of the Pangea
supercontinent in the late Jurassic - early Cretaceous. The Triassic terrestrial, alluvial, and lithoral
sandstones of the Statfjord Group and the middle Jurassic river bed, shoreface, and delta-bar
developments of the Brent Group are the primary reservoir rocks in this area. The main seal rocks of
the Viking Graben are the Jurassic shales and the Cretaceous pelites.

The Jurassic organic-rich source rocks have generated hydrocarbons since the late Cretaceous. The
recent thermal maturity measurements (Rock Eval analysis, vitrinite reflection measurement) on the
samples from the exploration wells provided good verifying information during the modeling of the
history of the thermal maturation of the source rocks and the generation of the hydrocarbons.

The source rocks of the Kimmeridge Shale, Heather Shale Formations, and the Brent Group containing
predominantly type II and type III kerogene have generated mainly gas in the modelling. These source
rocks became mature in the late Cretaceous and have generated hydrocarbons since then, and are
having petroleum generation potential now. The gas generally migrated upward and sidelong. The
migrating gas has reached the base of the Oligocene sandstones. Gas accumulates in stratigraphic traps
in the Brent Group sandstones and in the Eocene sandstones.

This research could not have been carried out without the help of the AAPG, and the application of the
PetroMod petroleum systems modeling software supported by the IES Integrated Exploration Service,
a Schlumberger Company via the PetroMod university grant program.
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1. Introduction 2. Burial history

The Noth Sea is the 4th biggest hydrocarbon province on Earth. Several giant oil and gas fields can be found in the North Sea Rift System.
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3. Petroleum system 4. Thermal, maturation history, migration

The best source rocks located in the northern Viking Graben subsided in the late Jurassic. These source The source rocks are the Early Jurassic shallow marine coaly mudstones, the Late Jurassic Kimmeridge Clay and Heather Shale Formations. The source
rocks represgn’red by the Kimmeridge Shalg (also called Drauphne Shale) qnd fhe Heather Shale Formations rocks became mature (> 0,6 % R,) in the late Cretaceous (Fig. 9). The source rocks became gas-mature around the beggining of Neogene (27 Ma years
can be found in the depth of 30.00'3500 m m.‘rhe study area. The coaly beds in the Brent Sand.s‘rones are also good ago). Active generation continues at present. The migrating gas has reached the base of the Oligocene sandstones. (Fig. 8.) Gas accumulations can be
source rc?cks and the Early Jurassic shallow-marine shales also(under'. 4000 m). The best reservoirsare the the Lq’re expected in the Brent Group Jurassic deltaic sandstones and in the Eocene deep marine sandstones. The source rocks of the Kimmerdige Shale, Heather
Jurrassic delta Brent sandstones, and the deep-marine sandstones interbedding the organic rich Heather Formation Shale Formations, Brent Formation coaly beds and the Dunlin Group containing predominantly type IT and type IIT kerogene have generated mainly gas in

(with yellow colour in the depth between 3300-4500 m). The seal rocks of the study area are the Jurassic deep marine the modelling (Fig. 6 and fig. 8.)
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Heathershales.Fig.5.shows the petroleum systemacross the studyarea. A
o . 2500 5000 7500 10000 12500 (M) 15000 17500 20000 22500 25000 . T e Temperatugg (E‘I’DC)
- 2500 5000 750 10000 12500 ™) 4so0 17500 20000 22500 25000 R Wl Ue [ free Coinccos T 2 M |
Fig. 5. Petroleum system of B qw £ =33.El
the study area.The 5o 1 Z'} ] e -:ngl
possible accumulations 4 Stage 1. 140 Ma 000 - L ' \ S ...
(red colour) can be - | 2500 5000 7500 10000 12500 (M) 15000 17500 20000 22500 25000 e R Z;:;i
observed in the deltaic % 530 _ | | ] 05%R o N = L
sandstones between 3500 < 2000 \ /7 } — i
and 4000 meters AR EVANAY . .
, ] g . . 95,94
2500 | 0] o f 1 Stage 2. 65,5 Ma : “ns : g
: : . E 3 .
possible resevoirs 3000 £ 2000 I g P — 2000 - Sweeney & Burnham R, % values fz;z
- . : | | ] u - 123.56
- seal/overbunden rock - ' - o ?-u.’m . ' souree focks 1% R 130,46
4000 1%, = s _ 2 3000 l-i__..._“:':“‘h" _ © 137.37
0 2500 m , - :
- . 2500 5000 7500 10000 12500 ™ 15000 17500 20000 22500 25000 Time (million years) 150 100 >0 0 -158-'3'3
500 - ig. 9. urial history of a well in the study area. The black dots show the
Fig. 9. 1D burial history of Il in the study The black dots show th
500 KIMMERIDGE CLAY/BRENT PETROLEUM SYSTEM 1000 1 Jurassic source rocks. The red lines show the major vitrinite-reflectance
., — —— . - . .
&5. 200 150 10070 60 50 40 30 20 10 0 Geologic time I S values.The colors from blue to red show the temperature in Celsius scale
@) ; | Scale
O 750 Cenozoic .
o0 I aceo! Tertiary Q Petrol =
etroleum =
? 600 T Eocene @ Olig. Miocene PP System events| g
oy Source rock e
E / | .
P e B Reservoir rock i /
ﬁ al I.II 1 | Seal rock s
c ‘e N _ Overburden rock / \
g 300 - .
o *$ 8 Trap formation .
£ ogB.. ety — 5. Conclusion
2150 AP wel | Preservation B immature EE—
% o I Critical moment o <+— gas
0 L * 4 e 3 -0“ 1  The source rocks of the study are mature and generated oil
gas <+ Ol C
0 100 200 : : : :
Fig. 7. Event chart of the Kimmeridge Clay/Brent Petroleum System. Jurassic overmature and gas from the Late re’raceo%ls
CRyEEAlnc Mg g T0C source formations: coaly sediments (Hettangian-Bajocian) and anoxic marine * Hydrocarbons are generated in the the study at present days
Fig. 6. Hydrogen index/ Oxygen index ons codly J Joctar Fig. 8. Maturation history of the Jurassic source rocks; the maturity zones, the « The sandstones, i.e. the Brent Sandstones and Heather
. : shales (Bathonian-Berriasian)and T3, J,C2,Pc,E, M reservoir : : : , ,
diagram of the Jurassic source rocks generated hydrocarbons and migration pathways are shown with the coloured arrows Sandstones can function as reservoirs
from awellbore datain the study area « The modelling shows possible accumulations in the Brent
Sandstones, however exploration wells penetrated the Brent
Sandstones at the anticlines in the study area and found gas
A new possible accumulation can be observed at the modelled
section
 Further 3D modellings would be necessary to understand the
Refer'ences migrationin the whloe study area
Kirk, R. H., 1979. Statfjord field - a North Sea giant, AAPG Bulletin Pages 479 - 480, Volume 63, Issue 3. (March) Ziegler, P. A., 1988, Evolution of the Arctic-Atlantic and the western Tethys: AAPG Memoir 43, 198 p. Underhill, J.R.,
Partington, M.A., 1993. Jurassic thermal doming and deflation in the North Sea; implications of the sequence stratigraphic evidence. In: Parker, J.R. (Ed.), Proceedings of the Fourth Conference Petroleum Geology of Northwest Europe. ACk"QWledgmenf
Geological Society, London, pp. 337-345. 6raue, E., Helland—-Hansen, W., Johnson, J., Lomo, L., Ngttvedt, A., et al., 1987. Advance and retreat of Brent delta system, Norwegian North Sea. In: Brooks, J., Glennie, K.W. (Eds.), Petroleum Geology
of Northwest Europe. Graham & Trotman, London, pp. 915-937. Harland, W. B., Cox, A. V., Llevellyn, P. 6., Picton, C. A. G., Smith, A. 6. and Walters, R. W., 1982. A geologic time scale. Cambridge: Cambridge University Press, 131 p. Support of this research by IES, a Schlumberger Company via
PetroMod university grant program is gratefully acknowledged!

\ Y,




	poszter4.pdf
	Page 1


