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Jaunaka Latvijas Selfa seismisko datu parapstrade
atklaja anomaliju, kas varém bit liela, rifam lidziga
struktitra ordovika un ko varetu uzskatit par potencialu
merki oglidenraiu izpetei.

The main exploration targets for hydrocarbons
in Latvia, as well as in the whole Baltic region, are
structural closures within the Cambrian sandstone
reservoir, In addition there are possibilities for the
Ordovician and Silurian carbonate reservoirs otfering
stratigraphic play types in some areas. However, their
definition relies on high-resolution seismic data that
are not available in the area so far.

In recent years, a considerable amount of seismic
trom different parts of the Latvian offshore area have
been reprocessed using advanced software, The
general purpose was to improve the data quality and
resolution and eventually obtain new geological
insight. It resulted, among other things, in some
additional information on the existence of
stratigraphic plays in the area.

A recent revision of seismic data from the Latvian
offshore area reveals an anomaly that appears to represent
a large Ordovician reef-like structure that may be
considered a potential hydrocarbon exploration target.

the south without any considerable folding and
faulting which could provide structural closures.
However, numerous carbonate buildups both in
Ordovician and Silurian have been identified by
seismic in the northern part of the area

Ordovician carbonate reservoirs are actually
proven oil-bearing within the northern flank of the
Baltic Basin. Gotland is the best reference area, where
the Ordovician reefoid structures form reservoirs from
which oil has been produced for several decades.
These reservoirs are small and shallow, with depths
less than 500 m.

Numerous oil shows and small oil flows have
also been registered from Ordovician limestone in
exploratory wells drilled in Latvia, both onshore and
otfshore (see Fig.1).

Regional setting |

The area under consideration
encompasses central/northern part
of the Latvian sector of the Baltic
Sea, between the Swedish island of
Gotland and Kurzeme peninsula.

Geologically, the area is
situated within the northem flank of
the Baltic sedimentary basin (the
Baltic Syneclise). The sedimentary
cover rests on the Precambrian
basement and consists of
predominantly Palacozoic rocks
ranging in age from Cambrian to
Devonian with the total thickness
up to 2,000 m.

The area was covered by the
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in 1980s. The seismic data indicate
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Fig.1. Ordovician carbonate buildups offshore Larvia.
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Ordovician basin features

The available geological data from the region
show a gradual transition of the Ordovician facies
trom shallow water, mostly calcareous deposits in the
north-west, to deeper water, substantially muddy
sediments in the south-cast. In western Latvia, the
SW-NE trend was very typical for the tacial zones as
well as ancient shorelines of the Ordovician basin
(Ulste, Gailite, Jakovleva, 1982). Those can be
followed in the same direction off the Latvian coast
based on available offshore well data. This general
trend is also distinctly reflected in the thickness’
distribution of the Ordovician sediments showing the
approximate configuration of the basin and its
proximal part referred to as the Jelgava depression
(see Fig.1).

A variety of carbonate buildups were widely
developed on the shallow carbonate shelf within the
marginal parts of the Ordovician basin. They were
drilled by many oil exploratory wells on Gotland and
have also been studied off Gotland by high resolution
shallow seismic (Floden, 1980), The known carbonate
buildups are of various thickness and horizontal extent
reaching dimensions characteristic of barrier reefs in
some locations (Tooling, 1998).

Seismic interpretation

The existing seismic data show a similar
extensive development of Ordovician carbonate
buildups oftshore Latvia, between Gotland and the
NW Latvian coast.

The belt of Ordovician carbonate buildups
exhibiting mounded anomalies on the seismic sections
has been mapped along the marginal basin area. They
are distributed irregularly within the SW-NE trending
zone, with aremarkable increase of abundance to the
SW, see Fig. 1. All these carbonate buildups are
generally small, not exceeding 1-2 km across, with
vertical relief up to 50 m.

Towards the basin slope, a large mounded
anomaly in the Ordovician sequence has been
revealed in several seismic lines (an example is shown
in Fig. 2, see cover page). Judging from the data
currently available, this feature seems to be isometric,

about 15-20 km across. It appears to represent convex,
massive body producing a strong intra-Ordovician
reflection, with an extensive zone of seismic energy
dissipation below it. The anomaly is located at the
hinge line of change in the dip gradient which
increases towards the basin both at the Ordovician
and Pre-Cambrian levels, The basement reflector
looks abnormally faulted and undulated under this
feature.

Judging by the size, accompanying local tectonic
teatures as well as regional geological setting, the
above seismic anomaly could be interpreted as a large
carbonate buildup, possibly being a part of a fringing
or barrier reef.

As regards the hydrocarbon exploration, the
Ordovician reef play is not inconceivable in view of
the existence of oil-produsible reefoid structures in
Gotland. Although a major risk is present both
regarding the reservoir quality and hydrocarbon
charge, it could be compensated by large dimensions
of the prospect making it quite promising for further
exploration.

Kopsavilkums

Baltijas juras Latvijas sektora starp Kurzemes
pussalu un Gotlandi 80-tajos gados veikti KDzP
seismiskie pétijumi ar mérki mekl&t perspektivos
naftas objektus. Petijumu rezultata rajona ziemelu
dala atklatas Gotlandes tipa rifveida struktiiras, kas
veidojuias ordovika sedimentacijas baseina sekliidens
zond, Sadu struktiru ir daudz, bet to izmeri ir nelieli,

Si rajona seismisko datu parapstrades
rezultata, kas veikti, izmantojot miisdienu programmu
nodrofinajumu, atklata liela rifveida anomalija, Ta ir
masivs lecai lidzigs veidojums, kas dod spécigu
atstarojumu no virsmas un intensivu seismiskas
energijas izkliedi paguloSajos iezos. Spriezot péc
atrafanas vietas ordovika sedimentacijas baseina, ka
arl peéc lokaliem tektoniskiem apstakliem un
anomailijas izmériem, td varétu bit aplieces vai
barjerrifa fragments. Ta ka Gotland@ ir atrastas naftu
saturofas rifveida struktiiras, So iespéjamo rifu
Latvijas Selfa var uzskatit par perspektivu naftas
objektu.
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Seismic section showing a possible Ordovician carbonate buildup.
Reflectors: Or - Top Ordovician, B - Basement. Location is shown in Fig. 1.



