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The Picturec{ seismic line connects three wells. T wo of them are c{ry ho|cs, but the central one is a good oil Produccr. Thc two c{rg holes were drilled in the ear]y cighties, the

oilwellin 1992, based on the Pictured seismic.

The reservoiris a | riassic sandstone lagcr, with an average Porosity of 15-18%. T his sounds pretty high in the area, cspcciany considcring the dcpth of 2500-3000 meter.
ln the two clrg holes the pores of the reservoir are Fu”g Pluggecl bg salt.

The top of the sandstone is an eroded, uncomcormitg surface. ] his was covered first by shale, then, at the end of the T riassic }33 salt. Thc Jurassic starts with a thick shale

sequence. e ue arrows om O e top O [+ riassic sa wnicn 1s calle n € area as salt. IS coverm € wnole riassic basin and it 1s very €as O correlate
q Thebl point to the t f the T riassic salt, which is called in th «S47 salt. |t ing the whole T riassic basin and it i y casy t lat

on the seismic time sections. | he 3cl|ow arrows show the locations, where the three wells encountered the sandstone, which is called in the area as “A” sand. T here is no
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sPeciFic seismic reflection related to
this sand bo&g. The usual way of
interpretation is to follow the top of
the salt and later on add the
difference between the toP of the
salt and the top of the sanc[stone,

measured in the existing wells.

Since the top of the sand is an
uncongormitg surface and the
flexible salt equalizes evergtl’ling, this

is not aIwags the best solution.

Thc second Picturc shows the same

data, as the first one, on|3 in colors.

The scc{ucing feature on the seismic
. . 1500 ms
is marked Eg red arrows. |t is a good

size of closure, or\|9 we want to make
c!ear, where is the “A” sand and we
want to have an estimation, weather it

miglﬁt contain oil, or not.
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The next tigures show one by one the three wells with the corrcsPon&ing seismic sections. | he

_§ thick curves on the seismic sections are the time converted acoustic Iogs.

: [irst, here to the lctt, there is the c]rg hole from the left end of the seismic section. As one can

= see on the seismic sections (Previous Page), this well seems to be misPIacecl. Jt was drilled on |
some older seismic interpretation. Frobably the non migratcc{
diffractions distracted the eye of the interPreters.

\' Anyway, the problem with this well is not only the position, but the
yway P Y p
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. ‘ < . \\\\\\}\\\\‘“};};/ ’ total salt cementation of the reservoir. ‘
\ l ‘ ) ((\{\l\\ [{ﬁ%ﬁk{{i{i T]’?C next well (scc below |ctt) is the central one on the seismic section. ]t has a rcasonablg goo& Procluction
r: «@E‘M«} Ezte’ thj, D51t65;ei Wi’thi;‘ the range of 560 to 780 barrels per clag of good qualitg light oil Production
.K || (depending on the choke size).
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S is easy to locate the different laycrs on the time converted 1ogs,just one has to line them to the acoustic and
gamma ray curves on the left side. T here the |ager boundaries were set bg the time converted tops of the Iog interpretation.

The bigjumps are related to the Jurassic cover shalc, called as “argilcux supcricur”’ in the area. Bclow that there is the Triassic sa|t, called
as “947. At the bottom of the salt, the left kick (slower velocitg) is the result of the covering T riassic shale sequence, named as “argileux
inferieur”. Urxdcr the shalc, there is our sandstone reservoir, called as “«A” sand.

| the oil well the top zone of the “A” sand is siltstone, with very low Porositﬁ T his results higlﬁer velocities [s=m
on the acoustic |og (kicking to the right). Just below the siltstone comes the clean sand, filled with oil. Thcn T

again there is a shale sequence, seParating the “P3” sand, which contains over Pressured water.

VC!OCitﬁ (ancl sma”er gamma rag) zone, relatec{ to sandg shale, wtrere a”

remaining pores are Hled by salt. A

Also, the “A” sand is tota”y l{{
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)jf(gg} ”’ C'SC ghtmost dry hole. Here, inside the covering shale body, there is a higher
et ?él}\?é(ﬁ :ék%éé“ : )%5%\{?}‘ ?\é & reasonable size of Fault nearby. |t
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e \ (\((\\( /,{r(l',’ )5% }d Ohn the scismic section one can sce

e

was  sup osed that the Icakagc
througtl this fault caused most of
the troubles in this part of the

reservoir.
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Now the ques stion is, where is the A and in

our new P spect a and further more, how could one guess, what is Fi”ing the pores?
[ okin g at th ntional s n the colored for ouslg, no ould answer these questions. Especia”g, there is nothing
hc seismic sections wh tc Ic{g any h nt gwh tis 1C” gth fabt 1
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abov th fre ncy range, which is limited }33 the seismic Frcqucncics doesr’ t
” w to go nto
mall deta 1
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T]’vc solution is : Log Extrapolation.

T!’xe name “Log Extrapolation” comes from the Past, when BEL\/EDERE MAORFET tried to extend log curves horizonta”g, to the close neiglﬁbor}'}ood of wells. As
the result of later dcvclopmcnts, BEL\/EDERE MAOKFET’S method became more an intcho|ation, than cxtrapolation, where the intcrpo|ator function is the seismic
time section itself. One has to P|ace the time converted logs on the seismic and the waves will carry away the Iogs horizonta”g, Fi”ing the gaps between the wells. T he method
works well with the acoustic |ogs. 50mctimcs resistivity type |ogs can be used as well. (/lmcortunatcly the method does not work with gamma ray Iogs. BEL\/EDERE
MAQORFET still puts efforts in further deve|oPments, but one has to understand, the acoustic |og is the onlﬁ one, which is some kind of a “relative” of the seismic section.

SALT PLUGGED DRY HOLE OIL WELL SALT PLUGGED DRY HOLE

So we might expect, that the seismic wave knows, how should the acoustic Iog bc]ﬂavc, but it has little idea about other types, such as the gamma ray, or neutron Iogs.

T he picture above shows the acoustic |og section, Plottcd every 25th curves. Since the section is hcavilg comprcssc& in the horizontal direction, it is difficult to correlate

between the curves. Here helps the color displag, Pictured on the next page.
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SALT PLUGGED DRY HOLE OIL WELL SALT PLUGGED DRY HOLE
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The colors give continuity to the Picture, 50 one can casi!y recognize and correlate the laycrs, discussed on
the Previous pages.
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USmg the acoustic |og cxtraPo|atlon the first questlon could be answered. ]t Is easy to follow the siltstone bo&y and to rccogrn/_c the “A” sand )ust below it. Anghow the

4 SILTSTONE

| “A” SAND

clear character of the siltstone-sandstone dup|ex seen in the central oil well fades out after a distance (grccn arrows). | hese limits mig]ﬁt be the limits of the salt-free «A”

sand, out of that salt can be exPectec{ in the reservoir.

Whg ?

Just because we do know, that in the left and right wells the reservoiris plugeged by the salt and this little character change is the only small, detectable difference between the
g plugged by 2 Y

salt luggcc{ and the oil bcaring reservoir. T]ﬁis might sound strange, but there must be a Point, where one has to detach from the clear Plﬁysics and has to move to the fields of
skill and geological exPerience‘

[Here you see now, there is indeed a reasonable goocl reservoir available at the Potential prospect location (red arrow). Also, there is a good chance that it is not P|ugged bg

salt. Thc on|9 qucstior\ remains, what is Fi”ing the pores, valuable oi|, or simp|e water?

T o answer the qucstion, you must be familiar with the “secret”. T here had been several former studies in the area, which have Provcd that the oil migration took P|ace during
the Jurassic time at the | _ias” Pcriod.

So, we have to investigate, what was the shapc of our reservoir c{uring that spcchcic Pcriod. We have to examine, if there had been a chance to trap hgdrocarbons at the time
of the oil migration.

Also, there is a weak chance to fill a younger reservoir bg secondarg migration. At later times, especiaug during the Alpine movements many of the “old” structures oPenec{
and the hgdrocarbon content migratcd away. UHFortunatcly it is hard to chase, where could those $ valued c{roPs flow away, because a lot of Possible migrating ways had
alreadg been barred [33 the salt at that time. ]t is not l’loPeless, but it needs further studies. For our “Prospect” area, let’s stag at the first ciuestfon : was there a chance for the
reservoir to be filled }33 Pctrol during the First, gcnuinc oil rmgration, ornot?
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The gco!ogist’s best tool is the “Flattcning”. T his is what we used to do on the conventional geologica[ cross sections, so whg dor’t we applg it now 7 “Flattcning” on one
sPeciFic geological periocl shows, what was the sl’lape of the alreaclg existing Iagers at that selected time.

DRY HOLE OIL WELL DRY HOLE
SP 1400.0 1600.0 1800.0 2000.0 SP
CDP 600 80 ‘ 1000 1200 ‘ 1400 1600 1800 CDP
| ‘ | | | ' 1500 ms

L R A

TOP OF TRIASSIC SALT=— — % % % % % % TOP OF TRIASSIC SALT

“A” SAND _
1700 ms

1700 ms

1800 ms

1800 ms

Processed at Peters Place
FILE NAME : C:\SEISMIC LINES'\89ZF1 7\89ZF1 7intp_10_3wells_F.std

[irst, here is the simplcst case. | he “toP” of the T riassic salt (which is, as a matter of fact the end of the T riassic PCriocD is a well defined Phenomcna. | et’s flatten on this
time first.

Hcrc you see the real shape of the “A” sand bodg. You see the siltstone here as wc”, but dont Forget, the upper Part of the sand became silted most Probablg later on. At
the end of the Triassic Perioa, it had to be all sandstone. O]C course, you see, it was an eroclecl, faulted surFace, as the result of the end of a Arg Periocl‘ T!’]e holes had been
filled by shale and later }33 salt, to arrive to an cqua[izcc{, flat surface, where the Jurassic Perioci started
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| et's see now the most imPortant : the sl'laPe of our reservoir c{uring the oil migration, which had haPPenec] somewhere at the “| ias” Perioc]. For‘tunatelg, cluring the «| jas”

there was a moment, when strong , regional dolomite sediment was chosited on the top of an an]ﬁgdritc sequence, giving a nice, rccognizch event. | et’s flatten on this time
now. | his is the aPProximate time of the oil migration.

To comPIetc the Picture, you also have to know, where did the Pctrol come from 7 T his was the clcepcr part, the Silurian “hot” shale sequence.

So the oil came from the deep part and its migration might had been s’coPPec] first 53 the T riassic shale, but cle]cir\itelg bg the | riassic salt, covering evergthing. Jt filled all
Possiblc bumps of the non P|uggccl “A” sandstone.

DRY HOLE OIL WELL DRY HOLE

SP
CDP

Sp
CDP

= e 1400 ms
_F

SESENEhassEas]

Thisis our “prospect” area, at the time of the oil migration.

1500 ms
We sce several little “I:)umPs” on the “A” sandstone.

For sure, some Parts of the reservoir had to be filled bg
Pctrol. We onlg must examine, what haPPenecl later on. Did

it accumulate in one P]ace ,ordid it just fow away ? 1600 ms

1700 ms

Processed at gtels Place -
FILE NAME : C:\SEISMIC LINES'89ZF1 7\89ZF1 Tntp_10
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Present situation.

As you see here, there was indeed a clﬂance, that the Petrol, traPPec] in the small “bumps”, later on accumulated in one big Pool. ]t must be in P!acc, even ’cocla}j.

1500 ms

DRY HOLE OIL WELL DRY HOLE
R/ kA -
SP ;g: 1400.0 :g: 1600.0 1800.0 2000.0 ;g: SP
CDP ‘:‘c 600 - 1200 ‘ 1400 1600 ‘ 1800 CDP

1500 ms

1600 ms_—jmis = E iy A ENL S azan D S — 1600 ms

1700 ms 1700 ms

W,

1800 mz

SITUATION TODAY

1900 ms - 1900 ms
Processed at Peters Place

FILE NAME : C:\SEISMIC LINES\89ZF17\89ZF1 7intp_10_3wells.std Tl‘le re is a reasona b!y good chance

]COI" hgdrocarbon accumulation

l"ICI"C
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[ rror estimation, risk factors.

The ¢ og I xtrapolation” method, presented in the former pages might sound like a “hocus-pocus” magic. Nobody can prove that the seismic wave might really “know”, how
S P p pag S P S Y p S Y

the acoustic |og behaves.

Also, there are other risk Factors, what must be analgzec{. These are for examPIe the presence of multiple tgpe reﬁections, or diffracted waves, which have rea”g notl’ling to do
with the behavior of the Iog curves. Also the stability, the noisiness of the section should be examined.

To simrﬂi% the PossiHe factors, we will scparate two cases.

T he first case is, when there is on|3 one wc”, or maximum two wells available for |og extrapolation. This case there is not much to stuclg, since we dor’t have a reference to
check the accuracy of the extrapolated logs‘ ln this case BEL\/EDERE MAORFET can offer on13 the accumulated “l(nowlec{ge” to guess in such and so situations
what used to be the cxPcctcd error.

DRY HOLE OIL WELL DRY HOLE Tl’le second case is, when there are at least three, or more wells
o ‘z« o0 L0 L5000 J000 g - available. Tl‘leg don’t have to lag a|ong the same seismic Iine, but there
O e 2 “DP .. . . . .
S5 N [ ) | Sl 1 3 oot must be cnouglﬂ, similar quahty seismic to connect them by a “combined”
R

seismic time section. | his case we can exclude one~bg one the wells and
repeat the cxtrapolation process a|ong the connecting (combined)
seismic line. | he accumulated discrepancies will show the valic{itg and

“goo&ncss” of the cxtrapo|ation.

Ohn this gigurc the color coding goes from blue to red, blue means no

1500 ms 1500 ms

errors, red means 100% exPectec{ error. Tl’lﬁ blue~green Patc!’xes on the

Figure corrcsPonc{ to approx. 10-20% cxpcctcd discrepancg.

Thc zone of the reservoir at the prospect area (red arrow) is still in the
100 % .
acccptablc error range (Ilght bluc, approx. 5%), 50 we can hopc, our

COﬂCIUSiOﬂS are correct.

Processed at Peters Place

FILE NAME : C:'SEESMIC LINES\89ZF17\89ZF1 intp_10_Exror.std
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Phone: +1 (815) 425 8982
+1 (815) 550 8908

E-mail : info@maorpet.com
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