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ABSTRACT. The Oligocene depositis of the folded zones from Romania belonging to the Capathians Belt generated and preserved in their existence many
overpressured layers consisting of an succession of interbeded oil shales and sandstones. The occurrence of these overpessured formations are related with two
main causes, rapid sedimentation and folding up to overthrusts and even napping. The estimated/calculated values of these overpressured zones are varying
between slightly abnormal till some very high values close to lithostatic gradients. They provide seriously drilling problems and also a peculiar relation between the
amount of resources and reserves.
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PE3KOME. OnuroLeHck1Te Haxoamila oT HarbHaTuTe 0bnacTi Ha PyMbHUS npuHaanexaty Ha Kapnatckust nosic ca reHepupapy 1 CbXpaHuni npu CBOETO pasBuTHe
MHOIO NacToBe MOAMOXEHN Ha CBPbXHANsraHus, NpeacTaBeHu OT MOCNeaoBaTeNHOCT OT B3aMMONPOHMKBALLM HeDTEHM LWMCTU U NSCbYHULM. [TpUCHCTBUETO Ha
TE3M NNaCTOBE & CBbP3aHO C [1BE OCHOBHM NPUUMHYM — 6bp3a CeauUMEHTaLMS U HarbBaHus 10 Bb3CSBaHWUS U HaBNUYaHUs. MpeanonaraemMuTe 1 U34UCREHU CTOMHOCTU
Ha Te3W 30HW Ha CBPbXHanNsraHWsi Bapupar OT JIeKO aHOPManHW [0 W3KIMIOYATENHO BUCOKM CTOWHOCTW GRM3KM [0 NINTOCTATUYHUS rpagueHT. Te npeausBukBart
CEp1o3HW Npobriemn Npy COHAMPaHETO, a ChLLO Taka 0COBEHO COTHOLLEHWNE MEXAY KOMMYECTBOTO Ha PECYPCHUTE W YCTaHOBEHMUTE 3anacy.

Introduction We may calculate, from well logs, from drilling data and from
production data the pressure of the fluids at a certain depth.
Assuming that the calculate pressure, higher than normal one,

Mechanisms of Overpressure Generation . X :
P corresponding to a certain depth, added to a vertical.

The most important mechanisms of overpressures
generation, for subsidence analysis are:

- clays (shale’s) under compaction

- tectonic uplift

In the same manner we may calculate a minimum depth
corresponding to a smaller porosity and pressure. The
subsidence must be placed between these values. When the
origin of overpressures is the uplifting of a tectonic isolated unit

- thrusting all of them providing important clues  the task is easier because the pressured fluid pressure is
regarding basins evolution. corresponding to a burial depth (Chirita, 1986).

Clays under compaction is provided by a very fast In this case we may find a depth where the calculated pore
subsidence and sediments accumulation. In this case will pressure is a normal one. The existence of these
appear a very thick sediments column and, when the overpressures involves a dedicated drilling technology and
sediments have a high clay content the reducing of pore space many times during the drilling of the wells will appear a lot of
is important (Fig. 1). difficulties like borehole constriction, blow up, differential

sticking etc.
In many cases a thick clayey formation expel the fluids in a
specific manner (Chapman, 1976) consisting in a rapid For a better understanding are presented two case studies
expelling at the borders of the layer thus the limits of the unit from the Diapiric Fold Zone.

will suffer a very rapid decreases of porosity and will became
almost impermeable whit the inner past of the unit pressure an
important amount of fluids which cannot be expelled so it will
be overpressures (Fig. 2).
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POROSITY (%) Fig. 1. Porosity versus depth variations for different kinds of rocks
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Fig. 2. Fluids pressure distribution in a thick clay layer after Chapman 1976, with modifications
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Fig. 3.. Cross-section of the northern border of Diapiric Fold Zone
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Case study: Diapiric Folds Zone

In the Diapiric Folds Zone, Known as the most productive oil
region of Romania, have been drilled more than 7000 wells.
Almost all these wells have been investigated with geophysical
well logs, mainly electric methods.

From these logs interpretation we may obtain a huge amount
of geological data. Among them we focused on overpressures
values, their distribution on geological units, ages, formations
and their signification. From north to south the changes are
related to the existence of Homoriciu and Valeni spurs
belonging to Tarcau nape and, in the outer part, the “foredeep”
oligogene belonging to the Subcarpathian nappe, occurring at
deeper levels, until 6000 m, overpressured and maybe oil-
bearing.

So the Homoriciu spur is present on large zones (at different
depths) and is changing from east to west from Kliwa
sandstone facieses to Pucioasa facieses. On the northemn
border of the Diapiric Folds Zone the main productive
formation is Oligocene. It belongs to the Tarcau Nape and is
developed in different facieses.

As we can see in the Fig. 3 the thrust processes in the
studied area are important and they provide a high pressure
gradient for mainly shally Oligocene deposits. One of the most
visible effects of overpressures is the change of the resistivity
values for the marls and shales

In the next figure we may observe the resistivity values from
a well placed in the sothern part of the section, in the Provita
structure zone (Fig. 4). Based on these values we may
calculate the pressure gradients the most suitable method
being the one established of Ben Eaton (1976) with a small
modification of a exponent which for this region has values
around 1.15 instead of the original 1.5 used by Ben Eaton (Fig.
5).

The overpressures of Oligocene deposits are related with
shales under compaction, as a consequence of rapid
sedimentation and burial, and, mainly in the outer zone, to the
tectonic uplift of formations.

Miocene deposits preserve also important overpressures
related with the same causes like Oligocene deposits. Pliocene
deposits are usually normal pressured excepting a small zone
(Valcanesti Magurele) where are present overpressures in
Pontian and Dacian, related with tectonic events and diapirs
evolution. The links between formations pressures and
geological evolution of the zone are obvious and thus plotting
the pressures values we may highlight some important
geological data.
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Fig. 4. Shales resitivity variations for abnormal pressured Oligocene
deposits
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Fig . 5. Pressure gradients values for 5511 Provita well calculation



Conclusions

The Oligocene deposits from Romania are usually defined by
high pressure values. These values are depending first of all of
the lithology of the deposits, mainly sahles and marls.

The principal mechanisms of overpressures developing are
related with rapid subsidence and high rate of sediments
accumulation and also with the tectonic evolution of the
sedimentary basin. The drilling conditions for these formations
are difficult and they need a high experience and technology.

The existence of the overpressures and its values is an
important clue in sedimentary basins evolution analysis and
also for oil generating potential estimation.

Recommended for publication by the Department of Geology and
Prospecting of Mineral Deposits, Faculty of Geology and Prospecting

88

References

Batistatu, M. V. 1998. Investigarea geologica si geofizica a
formatiunilor premiocene din Zona Cutelor Diapire prin
Foraje de mare adincime. — Teza de doctorat, Univ. Buc.,
96, 103 p.

Chapman, R. 1976. Petroleum Geology. A Concise Study.
Elsevier, Amsterdam, 56-82.

Chirita, St. et. al. 1986. Evaluarea gradientilor de presiune,
fisurare; | temperature pentru structurile petrolifere din
Romania, 1.C.P.P.G. Cimpina archive unpublished 35-60.

Eaton, B. 1976. Graphical Method Predicts Geopressures
World Wide. World Oil.

Heller, P. L. et. al. 1990. Quantitative Sedimentary Basin
Modeling. Education Course Note Series, 32, AAP.G.,
Tulsa.



