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%, (PRESSURE CONDITIONS AND TEMPERATURE VARIATION IN
aMonmmm 'PLIOCENE SECTIONS OF PREADRIATIC DEPRESSION

R. Ligo"

ABSTRACT

In the formations of Tortonian Pliccene sections at Preadriatic Depression
have been encountered abnormal pressure zones. Quantitative evaluation of
these pressures and reconstructing of layer thickness have been the goal of
several years study. The results of estimation of layer pressure at conditions
of temperature variation are presented in this paper.

Formaticns with pressures higher than the hydrostatic ones vary in depth.
The study of compaction and discovery of abnormally high pressures in thick
sedimentary sections, from geologic point of view, are significant because
shale rocks serves as source heds, as covering and as environment of migration
of water and hydrocarbons.

The geophysical methods presently used in Albania are basis methods for the
study of compaction, discovery of abnormal pressure intervals, for guantita-
tive evaluation to determine direction of fluid migration.

For the purpose of improvement accuracy of pressure determination is
performed correction for effect of temperature which change with depth and it
is the principal cause of changes particularly in resistivity logs. For the
gquantitative evaluation the technique of normal compaction curve and equiva-
lent depth one are used. Tbtained results are compared with technology tests.

Regional geothermics studies, formation resistivity changes from tempera-
ture studies, and salinity and about density one, accomplished the last tree
years, have served for these investigation.

These data obtained from a number of boreholes have helped to establish a
stable series measurements and an accurate calculation method of layer pres-
sure too.

This study is particularly useful for new wells projection at different
continental structures and at new marine ones.

INTRODUCTION

During the past years technological drilling difficulties, in the struc-
tural coastal belt of Preadriatic depression are encountered. These have
happened because one considerable part of crossections started from Pliocene
up to Helvetian have high abnormal pressure. Several boreholes did not reach
at projected depths because the abnormal pressure formations cccur at shallow
ones, with relatively high pressure.

S0 the study of compaction and calculation of formation pressures was one
important task given for solution.
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Based on studies of water samples, taken at about 50 wells it results that,
their densities varies from 1.009 te 1.02 gr/cm'. In conseguence normal
hydrostaric gradient is small and varies from 1.01 to 1.02 Mpa/10m while the
temperature factor, though the temperature gradient is not big. from geothermic
studies recenrly made, is proved that they vary from one region to the other
and the influence is bigger at the formation resistivity.

TRENDS OF FORMATION COMPACTION AND POROSITY WITH DEPTH

In order to indicate compacticn conditions it is necessary to construct a
series of geophysical measuremencts indexes which are depended on porosity
versus the depth.

The fig. 1 and 2 shows curves of variety R, ¢ and At versus the depth in
zones with normal and abnormal pore pressure.
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Where a

(1]

1 .h.ﬁ.r.

yf the non reversible compression
temperature and ¢ - porosity in
surface conditions (H=0}.

fq" To accomplished the calculations about compacticn was necessary to deter-
 mine the a_ (1,t). In Divjaka region this coefficient was 40. 73E-03, in
akull it is 31.14E-02 and in Poveleca 34.40E-03.

$ is determined by acoustic log.
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Fig. 2: Compaction and layer-pressure curves, calculated by resistivity
logs.
a) well Div-5; h) well Kavaja-2;
1. Dependence of the resistivity wversus depth
2. Dependence of temperatures wversus depth
3 Dependence of layer-pressure wversus depht
4. Dependence of porosity versus depth

Trends of normal composition is defined mainly by accustic and resistivity
logs. From studies performed in Preadriatic Depression has been concluded that
except porosity on value of resistivity at zone with higher pressure also
influences the pore pressure and the temperature. As indicated from fig. 1 and
2, resistivity in the zones with abnormal pressures changes twice or even more.
At Kavaja and Durres wells resistivity changes up to 3-4 times. In fig. 2 at
top zones with abnormal pressures it is noticed a jump of temperature up to 8C.
This temperature increase is caused by an immediate increase of pressure. The
analysis of logs indicate that at first of 700-800m depth resistivity do not
obey to the low of normal compress.

At all the Pr@ﬂ&ﬁmgliﬁglogﬁm%e’psmugq-udﬁl&&ﬁlaﬁm_iﬁ(h_@bange versus depth.
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This ore confiks thdt averdyd water dm’%ﬁis 1.01 to 1.02 gr/em’ and good
recognltian h?ﬁnbstatlt pressure values up abnormal top zones. Average rocks
||, wf density %s defined with'geophysigal prospecting methods and logs as well.

g Average rock density values are found at about 2.5 gr/em’ up to 3000m depth,
jcompactibn lines recopstruction gave the possibility to define overpressure top or
.w_eckagé dﬂpth of fluid movement ahich is reconstructed for all Preadriatic
' ﬁﬁp;6551on already. These data serves to draw gverpressure maps, see fig. 3.

Compaction line reconstruction for every

old and new well at Preadriatic Depression

F gave jthe possibility to recognize the
b 2000 63000 64000 diseqy@lgbrium distribution. Porosity

11000 gradients change for equivalent thickness
and depth from 1.5-2 confirm that
sedimentation wvelocity and burying had
been different.

ESTIMATION OF FORMATION PRESSURES

To determine the layer pressure some
yvear ago was applied the equivalent depth
approach. But, the performed studies has
confirm that in pressure calculation
accuracy it 1s necessary to take into
consideration temperature influence also,
For that purpose it is used parallely
with graphical way and analytical way,
which take 1intoc account temperature
influence. This apprcach u is called the
normal compression curves of shale.

Calculation of abnormal pressure with
resistivity logs with normal compaction
curves are performed through the formula:

0

1 AVG(Bv-Bu) .AH R,
Pa=Pn+ _‘_'_'_""_.lq — (2)

00 10 R,H  ofR) R, .
lg + G.zH
R, H 2.3
RM Eﬂ; R,, H - are reading values at
ek depth H,,
6000 H: R and R, , - are reading values
at the

same depth, at normal trend and at

Fig. 3: Map of the top of super- abnormal trend of R, AH=H.-H .

pressure formations. . )
Region of Povelca Geothermic gradient is taken from the
@ Brilled BereleTes catalogue of Geothermic Studies carried

out in Albania, while, o(R) is found in
Isolines of the top of super- eyperimental way through the formula:
pressure
«(R,) = [2.2-1.6.10~.t].10°

For temperature changes from 40°C to 80°C o (R,) changes from 0.013 up to
0.01. The results of the calculation of layer pressures are given in tab. 1,
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ble 1: Table of layer pressure and their gradient defined by the resticivicy
and the travel times of sounds
; RA oM AT usdm Layer prescure Hydrostat| Grad of Purus
'_1 ' Region [Well | Depth| ncrmal abnormal | normal abnormal with FA with at pressure | layer press
| 1000 3.2 340 17
1100 35 325 34
1200 3.7 320 32,5
1300 4 300 28
1400 | 4,2 290 5.8
1500 | 4.4 270 21
1600 4,8 265 0
| Diviaka 5 1700 .2 260 19
1800 | 5.5 250 17
1900 | 5.8 5.5 245 275 19.7 18,9 19,38 1,15 a2
2000 6,1 1.6 240 305 13.B% 24.2 20.4 1.5 29
2100 T 2.7 225 360 27,33 26.5 21.42 1,59 41,5
2200 | 7.4 4 220 370 26, 24 27,1 22,44 1.6 43.8
2300 B,3 4 215 3RS 27.98 27.9% 33,46 & 47
2400 | 9 4 200 400 24 546 0,z 24,5 1.8 50
1900 4.7 250 £33 19,38
2000 | 4,95 3.4 215 300 22,3 23 20,4
2100 prs 1,15 220 280 24, 38 45,6 41,42
Kavaja 2 2000 5,4 1,2 207 290 25.75 ALl 22,49
2300 £ 1,3 200 ZB3 36,32 27,4 23,45
2400 a 31,55 190 275 29,0% 31,3 24,5
2500 | 8.2 3,7 180 270 30, &6 31,8 15,62
‘.i‘abl. 2: Table of layer pressured defined by equ. Depth approach; normal
] compaction curves and measured
Hydrostatic Layer pressure Mpa Gradient of
Region |well|Depth|pressure Measured | Defined with |Defined with| layer
Mpa/10m equ.depth norm. comp - pressure
appr curves
1/B | 1980 21,78 24 24 25 1o 6
2 1970 19,89 26 24 26,2 1.6
i 4 2350 23,7 33 32 32,5 2,02
- |Povelce 2060 20,8 1,62
7 1975 19,9 25 23 25,5 1.5
9 2175 22 305 28 3408 1552
. 10 2202 22,24 26,8 25,5 27 1;33
Divjake | 2/B | 2100 21,4 26,1 25 274 1,54
- |Kavaje 3 1500 10,1 3.5 12,5 13 1,51
- |Frakull | 18 1650 18,15 21,6 19 21 1,45
|Ardenice| 5 2500 25,5 8253 30 2 1,45
Durres 15 1100 i 17 16,5 18 1.6
Panaja B 2100 212 29 27 29,5 1,55
12 2300 23,323 33 31 31 1,58
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tudy su g \:s that resdstivity and agoustic logs are the more effec-
& r.,:.ve»a !‘m QaYll:H& layer high pressures by an error of =10%.
The chbmparison 1:h esults obtained byegquivalent depth approach normal
a ;omgci.pfion cu q%sured values wer test confirmed that normal
L .roach iz more acclirare .l It allows to take into account
temperature influence. For temperature influence. For temperature ranges 40°C-
80°C, temperature correction coefficient «(R } changes from 0.013 teo D.010.
Layer pressure values and their gradient ones are not represented as values
which continuously lncrease. More common values of gradient layer pressures
change from 1.4 to 1.7 Mpa/l0m, while in the complate shale parts of the
section, these values go up to 2.2.
In some Structures the passage towards the high pressures zone is immediate.
We can see it at the Durresi and Kavaja region structures, while ar the
southern structures this passage is gradual.
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