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Abstract

The Sverdrup Basin of the Canadian Arctic Archipelago is an established petroliferous basin with 17 discovered oil and gas fields. Almost
all the hydrocarbons occur in Triassic-Jurassic shallow marine sandstones and were sourced from Middle to Upper Triassic bituminous
shales. The discovered fields occur on the culminations of Paleogene structures, many of which are cored by Carboniferous salt which
contributed to the growth of the structures through the basin development.

Three prospective areas for future discoveries in the Triassic-Jurassic succession have been outlined and these include western Sverdrup,
southeastern Sverdrup, and the Fosheim Peninsula area which is located on the east-central flank of the basin. These areas are delineated on
the basis of the occurrence of mature Triassic source rocks and the subsurface occurrence of potential reservoir strata in the Triassic-
Jurassic succession.

Most of the large structures in these prospective areas were mapped and tested in the initial round of hydrocarbon exploration. However, a
number of smaller culminations remain to be tested and more detailed seismic surveys may well reveal the presence of other ones. Overall,
the structural play involving Triassic-Jurassic strata still has considerable potential left.

The largest potential plays which have not been tested are those involving a stratigraphic component as part of the hydrocarbon trapping
mechanism. Potential reservoir units are developed on the 3™ order sequence scale and 22 such sequences have been delineated in the
Triassic-Jurassic succession. Most of them contain a progradational, shallow marine sandstone unit which is in part porous within the
prospective areas. These units are often truncated by unconformities on the basin margins and change facies to non-porous strata
basinward. The pinchouts of these porous units in proper structural orientations provide good petroleum prospects because they were
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already present during the maturation and migration of the Triassic-sourced hydrocarbons and are less likely to be associated with fractures
which allow hydrocarbons to escape.
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GAS FIELDS

- DRAKE 9.3 Tef | * KING CHRISTIAN 0.6 Tcf
- HECLA 3.6 Tct | + ROCHE POINT 0.4 Tcf
- WHITEFISH 2.4Tcf | - CHAR 0.4 Tcf
- JACKSON BAY 1.1 Tct | - SKATE 0.2 Tcf

- THOR 0.7 Tef | - CISCO 0.2 Tef
- KRISTOFFER 0.7 Tef | - WALLIS 0.1 Tef
- CAPE ALLISON 0.6 Tef | - MACMILLAN 0.1 Tef
- MACLEAN 0.6 Tcf | - SCULPIN 0.05 Tcf
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Petroleum Migration and
Trapping History

Oil was generated from the
rich Triassic source rocks
beginning In Late Jurassic

and was trapped Iin updip
salt structures and
stratigraphic traps.




Petroleum Migration and
Trapping History

Major generation of gas began
INn the basin centre in Late Early
Cretaceous with greatly
Increased sedimentation and
widespread igneous intrusion.

The large volumes of gas likely
flushed oil from the main
structural traps during Late
Cretaceous and Tertiary.




The Question of the Day




Olil Prospects

The best prospects for oil are
stratigraphic traps in the
Triassic-Jurassic succession
that were present during the
generation of oil in the
Jurassic/Cretaceous and
escaped subsequent gas
flushing.




The main fairways for
stratigraphically-trapped olil In
Triassic-Jurassic strata have been
delineated on the basis of two main
constraints

- Potential reservoir strata of the
Triassic-Jurassic succession are In
the subsurface

- Triassic source strata are in the oill
window over much of the area
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Potential Traps

The Triassic-Jurassic Succession
consists almost exclusively of
shallow marine to non-marine
siliciclastic deposits.

Potential stratigraphic traps
INnclude erosional edges of
sandstone units and basinward
pinchouts of sandstone units.
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Early Triassic Paleogeography
Pre-drift Restoration
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Initiation of Amerasia Basin Rifting

at Base Bajocian
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Isolated, Coarse-Grained
Sandstone Units Occur at the Base
of the Valanginian Sequence




Isolated Sandstone Unit at the
Base of the Valanginian Sequence




Conclusions

e Rich Oil-prone source rocks of
Middle-Late Triassic age extend
throughout the Sverdrup Basin and
copious quantities of oil were
generated in the Cretaceous.

e Numerous stratigraphic traps which
are associlated with sandstone
truncation and pinchouts occur in the
Triassic to Jurassic succession and
many likely escaped later gas
flushing.




Conclusions

- The Triassic to Jurassic
succession is highly
prospective for oil in the

western portion of the basin
and over smaller areas on the
eastern and southeastern
flanks of the basin.
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