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“The 3/7-3-well was .drilled b'e’.tween Jurie 21“st"qnd- Z\‘ugq&p%th 1'98]4_.

The +grgets of 3/7 3 ueH were the Daman/Upper Cretacgous hméstones,
"ﬁ;und‘hyﬁfacgrbon beemng on:. the Dani sh weﬂ LULU 1 and the M1dd‘le
Juras}ic «s,andstone,&;.,~ , :

The “'éhalk"‘ ﬁas boen fmmd .water beari ng. The M1dd1e Jurassic
%’andstcﬁ‘és al"‘é mi s&qﬂg 2% the Upper Jurassic directly oveﬂ«ay the :
Bormtan: SaT‘%. L

Hod gpuer mems/u;)per Jurasswc sandstones have been encounterad;
but- they a& water :be&r'rng n : :
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DATA (see fig. 1 and 2}
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Owners: |

Well classification:
Drilling Rig:
Coordinates:

Seismic location:
Water denth:

RKB - Sea bottom:
TD:

Rig released from 3/7-2:
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vhe TD (3540 m) was reached in 67 days, inc]udiﬁ?_1§da§if§§;ﬁ5§fﬁéif?0m
the 3/7-2.%location. Six days were spent for abandonment. Théj%ota]

duration of the 3/7-3 well was 72.6 days. - <. AR

4

i

A summary inthe well history is found in appendix 6.

A1l depths qdoted in this report are in RKB unless other :I
Interval RKB-Sea level is 25 m. ’
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2.1

2.2

OBJECTIVES AND MAIN RESULTS (see bore card,

appendix 1)

OBJECTIVES

The 3/7-3 well was a wildcat designed to test passible hydfocarbon v
accumulation in: : S

- Danian/Upper Cretaceous chalk, hydrocarbon bearing in the Ekofisk
area and in the Danish well Lulu 1.

- The Middle Jurassic sandstones which are hydrocarbon beafing in-wel1
2/6-2.

The TD was planned below the top of the Zechstein salt in order to test
possible lower Jurassic and/or Triassic sandstones if present. .

MAIN RESULTS

Tertiary sands were encountered in the Paleocene with a thickness.
of 37.5 m. They are water bearing.

The chalk, which was the main target, is relatively tight and water
bearing.

Good lower Cretaceous sandstones were encountered. They are 75 m B
thick and water bearing. o

32 meters of sandstone were found at the Top of Jurassic. They are -
water bearing. ' o

The Kimmeridgian shales rest directly on the Zechstein anhydrite. T

The well was bottomed at 3540 m in Zechstein salt.



2.2.1

2.2.2

Post Cretaceous series (sea bottom to 2907 m)

The Recent to Pliocene series consist of sand fine to coarse with clay
stringers.

The Miocene, Oliogocene and Eocene are dominantly clay and shale with
stringers of Timestone and dolomite.

The Upper Paleocene consist of series of shale with layers of tuffaceous
material and minor stringers of sand. The last 37.5 m are sands with

stringers of limestone.

The Lower Paleocene includes 6 meters of marl followed by the Danian
limestone (2818 - 2907 m), compact, chalky, with abundant chert.

Cretaceous series

Upper Cretaceous (2907 - 3280 m):

The Upper Cretaceous consists of limestone, hard, slightly dolomitic
in place with rare layers of shale grey-green to gre-brown, occasionally
red brown.

Towards the base (below 3235 m) the Timestone become more argillaceous
with abundant chert. Intercalations of red brown and marl are common.

Lower Cretaceous (3280 - 3400 m):

The upper part (Hauterivian - Barremian) consists of interbedding of
limestone, shale dark grey to red brown, calcareous and sandstone coarse
to very coarse, glauconitic.

Below 3325 m, the Berriasian is dominantly sandstone, coarse to very
coarse, more or less silica cemented.

Below 3380 m, the sandstone is grading to a finer sandstone, glauconitic
pyritic, dolomitic cemented, radioactive (from electric logs).



2.2.3

2.2.4

Jurassic series (3400 - 3507 m):

The first 32 m (Portlandian - Kimmeridgian) consists of the same type
of sandstone as found at the base of Lower Cretaceous.

Below 3432 m the Middle and Lower Kimmeridgian are dominantly shale
grey to brown, silty, micromicaceous with layers of dolomite.
Occasionally particles of coal are encountered.

Permian series (3507 - 3540 m TD):

The Upper Jurassic shale rests directly on 14 meters of Anhydrite.
Top of Salt is at 3521 m.



LITHOLOGY (see composite log pl. 1)

The 3/7-3 lithology is summarized below (RKB depths).

92 (sea bottom) - 566 m:

566 - 1371 m:

1371 - 1454 m:
1454 - 1942 m:
1942 - 2011 m:
2011 - 2329 m:
2329 - 2697 m:
Paleocene:

2697 -~ 2726 m:

Sand, poorly sorted, fine to coarse and clay
light grey to grey, silty, micaceous with
Tignite and shell fragments.

Clay, light grey to grey, soft, silty, mica-
ceous with pyrite, lignite, glauconite and
shell fragments with rare stringers of dolo-
mite, beige microcrystalline.

Clay to shale, dark grey, grey brown, soft
slightly silty, micaceous. Stringers of
limestone, white, very soft. Traces of silt-
stone light grey, friable, calcareous.

Shale brown to dark brown, soft micaceous,
glauconitic with organic matter. Traces

of shale light grey-green, soft. Stringers
of limestone grey to grey beige, microcrys-
talline, slightly dolomite.

Shale grey to grey beige, very soft, micace-
ous, silty. Traces of very fine sand.

Shale, grey to dark grey brown, very soft,
micaceous, occasionally moderately indurated.
Stringers of shale light grey, limestone

and sands.

Shale grey green, soft to moderately indu-
rated with traces of pyrite, mica and forams.
Stringers of limestone, tan to dark tan,
compact and dolomite.

Shale, brown, red brik, indurated, micro-

micaceous and shale whitish to light grey,
soft, pasty. Stringers of sandstone, fine
friab1e} Volcanic Tuff, 1ight grey.



2726 - 2741 m:

2741 - 2753 m:

2753 2761 m:
2761 - 2774.5 m:
2774.5 - 2812 m:

2812 - 2818 m:

' 2818 - 2907 m:

Upper Cretaceous:

2907 - 3152 m:
3152 - 3217 m:
3217 - 3235 m:

- 3280 m:

. 3235

Lower Cretaceous:

Hauterivian to Barremian:

3280 - 3325 m:

Shale, grey green, micromicaceous, soft
with Tuff.

Shale, light grey, pasty with thin beds of
sandstone, fine, glauconitic and with
limestone.

Shale red brik, soft pasty.

Shale whitish grading to marl.

Sandstone, very fine, white, friable,
glauconitic.

Marl white to greyish.

Limestone, white, compact, chalky with abun-
dant chert, occasionally slightly dolomitic,
becoming slightly argillaceous with depth.

Limestone, white to buff, slightly dolomitic
in places, traces of pyrite and quartz in-
clusions.

Limestone, white to cream, moderately hard,
occasionally argillaceous with rare layers
of shale grey green to red brown.

Limestone, white, hard.

Limestone, white, occasionally soft and
argillaceous with chert grading locally to
red brown marl.

Limestone white, more or less argillaceous
with layers of shale dark grey to light brown
and ked brown, soft, calcareous and sandstone
coarse to very coarse, relatively well
sorted, glauconitic.



Berriasian:

3325 - 3380 m:

3380 - 3400 m:

Jurassic:

Portlandian:

3400 - 3407 m:

Upper Kimmeridgian:

3407 - 3432 m:

Sandstone, coarse to very coarse, light brown
to medium brown, subangular to subrounded,
s1ightly calcareous, friable to slightly
consolidated, silica cemented with traces

of kaolinite and glauconite. Occasionally
quartz pebbles up to 5 mm. Rare traces of
coal.

Sandstone, white to grey, coarse to medium,
glauconitic, pyritic, occasionally dolomitic
cemented, sometimes argillaceous with
stringers of shale dark grey, very silty.

Same lithology as below.

Sandstone, coarse to medium, dolomitic,

glauconitic, pyritic with interbeds of:

- siltstone dark grey, argillaceous, hard

- shale, dark grey, very silty, glauconitic,
trace of shale red brown and green.

(The high Gamma Ray log reading in this

interval is due to Uranium, as shown by the

NGT Tog).

Middle to Lower Kimmeridgian:

3432 - 3507 m:

Shale, grey, light grey to brown, silty,
slightly carbonaceous, micromicaceous with
stringers of dolomite, grey to dark brown,
microcrystalline, pyritic.

Traces of coal or/and lignite.



Permian (Zechstein):

3507 -~ 3521 m: Anhydrite, white to cream, occasionally
translucent.
3521 - 3540 m (TD): Salt (Halite).
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STRATIGRAPHY (see fig. 3, appendix 1)

The main formation tops are:

DEPTH (M)
RKB MSL
Paleocene 2697 ! -2672
Danian 2812 -2787
Upper Cretaceous (Maastrichtian) 2907 -2882
Lower Cretaceous 3280 -3255
Berriasian sandstone 3325 -3300
Upper Jurassic sandstone 3400 -3375
Upper Jurassic shale 3432 -3407
Permian 3507 -3482

(a comparison between prognosed and actual depths is found in chapter
7, STRUCTURAL DATA).

Above the Lower Cretaceous, formation tops are derived from electric
logs interpretation and correlations with the nearby wells 3/7-2 and
Lulu 1. Below, formation tops are partly from logs and partly from
biostratigraphic analyses performed by SNEA(P) laboratories.

The main biostratigraphical results and inferred stratigraphy below
the Paleocene are found in fig. 3 "3/7-3 Stratigraphical conclusions".

Two major stratigraphical breaks can be noticed:

- Santonian to Barremian
- Kimmeridgian to Permian

A minor one may exist between Hauterivian and Berriasian because no
Valanginian has been noticed. This could be due to a concentration
of the sequence and not to a stratigraphical break.




SEDIMENTOLOGY

Tertiary (566 - 2907 m)

No special sedimentological features are noticed in this interval.
The shale/clay associated with pyrite and fine mica indicate a calm,
relatively deep, marine environment. The zone of deposition is far
away from the shore line at the time of deposition.

The tuffitic zone (2702 - 2740 m) is still marine but even more calm
than the overlaying interval. The sandstone encountered between 2774.5
and 2812 m are very fine and glauconitic. They represent the distal
part of Paleocene sands with their source located most probably in the
North Eastern direction. The glauconite shows that they have been

laid down in a marine environment. Such sands have been encountered

on wells 3/7-2 and also 2/6-1 where they grade to siltstone.

One core has been cut in the Danian Chalk. No special features are
noticed except for slicken side, stylolites which are the result of
the chalk structuration by the salt. But the dipmeter (see chapter
7.2) indicates that at least the upper part of the Danian chalk has
been probably reworked. The environment of deposition is still marine
but relatively shallow. The lower part of the Danian chalk was laid
down in a relatively deeper sea.

Upper Cretaceous (2907 - 3280 m)

At the end of the Maastrichtian times the sea was again relatively
shallow as it seems from the dipmeter that the upper part of the Maa-
strictian has been also reworked.

Below 2960 m, for the Lower Maastrichtian, the Campanian and the
Santorian, the deposition occures in a rather shallow, quiet marine
environment.
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LOWER CRETACEOUS -UPPER JURASSIC

GAMMA RAY
{Uranium Deleted)

o 50
LT

| _RADIOACTIVE SANDS |

DIP ANGLE AND DIRECTION -
[ " » » L] ] - 08 "

‘ » 3250 W £
== ¢ 4 .
= 7] .
Al — 2 4 '

T T O

i w \ .

T My

it & N4

I—L- aw o

1

T S0 :

SNy

- 3300

e

RN
o

\

I
SRR
VAT
o

v Z | 3350 v O -
o= A P
I 2 o
o = 1 4
=] = VAR o ’ ’ ‘ T
s H o -
- . . L

MR BT N D I T
R R

1=
j'_hl‘lr
|

7 U
DL

KRR
." .
!

g

ﬂn
ooy
N
|

-3400 - - - ~ Y p—
s [PORT X -

1t
Hu'

I
1
L\

NI

i
1
o
a

N
|

IHL

il
i

R

i

il

1%

I||
I
]

!

il’:H

T
I
\

|
KIMMERIDGIAN

Hi

'~

%
b
b d

'N

H
il

L
11
a
3
|
|

H

)
il

Y
=

14
- i

F.VERROLLES APRIL 82

L
’:
-

Zech. Fig. 4

®




Lower Cretaceous (3280 - 3400 m, see fig. 4)

The interval 3280 - 3325 m exhibits a thinning upwards sequence due to
the presence of marl and carbonates. Coarse to very coarse sandstones,
glauconitic, are noticed which indicates an extern marine littoral

open marine environment. Some lignitic debris indicates a relatively
shallow deposition at the base of the slope of the platform. These
sediments are the lateral extension of a coarse clastic body.

The top part of the sequence is caracterized by red brown shale with
abundant echinoderous and forams. These sediments are to be compared
with the Lower Cretaceous limestones which have been encountered on

the 2/6-2 well. The source is most probably a higher Jurassic platform
which has still to be located.

The marine sands encountered between 3325 and 3380 m have been deposited
in a relatively shallow (100 to 200 m deep) marine environment and
rather close from a continental platform which can be the Mandal High

to the west of the 3/7-3 location. This high was emerged during the
Lower Cretaceous and earlier as proved by the 3/7-1 well where the Upper
Cretaceous chalk rests directly on the Ordovician-Silurian basement.

The Towest part of the Lower Cretaceous (3380 - 3400 m) is still marine.
The glauconite is very abundant, up to 25%. The high Gamma Ray log
reading is due to Uranium as shown by the NGT log and not due to an
increase of the clay content. Here also the environment is shallow.

It looks like a "dumping" without any sorting of the sediments at the
base of the slope but very close from the platform.

Upper Jurassic (3400 - 3507 m, see fig. 4)

The upper sands between 3400 and 3432 m have the same environment of
deposition than the lowest part of the Lower Cretaceous.

Below 3432 m, the 1ithology is typical of a marine, relatively shallow,
restricted environment. They rests directly on the Zechstein
anhydrite.



ORGANIC GEOCHEMISTRY (see fig. 3)

Most of the organic matter noticed in the Lower Cretaceous/Upper
Jurassic interval are lignitic debris (humic). Sapropelic material
is present in the Upper Jurassic shale.

For both kind of material, the TAI values noticed between 3400 and 3450m
show that the organic matter has reached the 0i1 generating maturation
zone.

It is believed that in the area the Jurassic organic matter has reached
the beginning of genesis of hydrocarbons at the end of the Upper
Cretaceous or Danian times.

The richness in organic matter of the Upper Jurassic shale is not yet
known. It is possible that it is not high enough as no hydrocarbons
has been found in the 3/7-3 well.
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7 STRUCTURAL DATA

7.1 GEOPHYSICAL RESULTS

7.1.1 Well Velocity Survey and Calibrated Sonic Log:

A vertical seismic profile (VSP) has been made on this well (50 shots
between 3520 and 2500 m).

A calibrated sonic has been produced. Fig. 5 shows the curve
T = f(D).

7.1.2 Comparison Prognosis Versus Results:

The 3/7-3 well is located at shot point 269, seismic line ANO 7380 (see
fig. 6 and pl. 2).

The table below compares prognosis to calibrated results.

HORIZON DEPTH MSL (m) | DISCREPANCY
Prognosis * Results
Cl Top of Tuffitic zone -2695 L -2682 - =13
C2 Top of Chalk -2810 -2793 -17
D1 Base of U.Cret Imst. -3200 -3255 =55
Base of Lower Cret.sands**] -3380 -3300 -80
£ Top of Permian § -3545 -3482 -63
TD -3595 -3515 -80

*  Depths prognosed using the 3/7-2 results. They do not correspond
to the depths given in the geological prognosis which used wells
2/6-1, 2/9-2, 3/7-1 and Lulu 1.

** This marker correspond to the marker called J in the prognosis.

The discrepancies between prognosed depths and well data begin to be
rather important from the base of chalk and below.
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7.1.3

Seismic sections were calibrated to wells 2/6-1, 3/7-1, Lulu 1 and
2/9-2 (see line NS 40, fig. 7, pl. 3). Later the 3/7-2 well results
were used.

The interval velocities used for the depth prognosis were incorrect
because the 2/9-2 well, on the other side of the Mandal high, was
included in the computation of the average interval velocity. Using
only 3/7-2 and Lulu 1 wells (see line ANO 7380, fig. 6, pl. 2), the
accuracy is much more better.

The D1 horizon (base of Upper Cretaceous Limestone), is very weak,
therefore the picking of the horizon is rather uncertain. The J horizon
which was supposed to be the top of the Upper Jurassic sandstone may
correspond to the top of Portlandian/Kimmeridgian sandstone as there

is a positive contrast on the sonic log.

Revised isobath maps are presented for:

Cl, Top of Tuffitic zone (fig. 8, pl. 4)

- C2, Top of Chalk (fig. 9, pl. 5)

D1, Base of Upper Cretaceous limestone (fig. 10, pl. 6)
J, Top of Jurassic sandstones (fig. 11, pl. 7)

Comments:

The results of the VSP has shown that the interpretation of the diffe-
rent horizons was off for the bottom of the chalk and below.

The interval velocities used for the depth prognosis (using the 3/7-2
data) were confirmed by the VSP data. The slighthly erroneous picking
of the seismic sections can be explained from the poor reflections at
Lower Cretaceous and below. The Lower Cretaceous contains a lot of
marl and limestone stringers. The top of Lower Cretaceous sandstones
corresponds in fact to a negative sonic break. The next positive sonic
sonic break occures at the top of the radioactive sands, while the top
of Kimmeridgian shale is a negative break. The interval between these
last two sonic breaks is too short to develop any reflection which
therefore accounts for the discrepancy in the picking (see calibrated
sonic and impedance log, seismic 1ine ANO 7380, fig. 12, pl. 8).



7.2

7.2.1

DIPMETER INTERPRETATION

The dipmeter has been run below 1971 m.

Tertiary (down to 2907 m):

In the Eocene and Upper Paleocene sequence, down to 2717 m, scattered
dipmeter readings in the 5 to 25° range with a general northern azimuth
(320° to 40°) are seen. No major structural features are inferred.
Structural dips range from 20° north at the top of sequence to about

10° north and less around 2700 m. This exhibits the slight displacement
towards the south of the top of the salt which was still rising very
gently during the Eocene.

The top of Tuffitic zone (2707 m) is very well seen on the dipmeter.
Down to 2741 m, dipmeter readings are in the 6 to 8° range with an
almost unique azimuth of 315°. This is the structural dip for the
interval.

Down to the top of the Danian chalk (2818 m) no structural dip is
noticable. The dips are scattered between 3 and 40° with no main
direction. This may represent a slumping of fine clastic on the general
southerly paleoslope which has been restructured by the salt movement.
This match perfectly well with the observation made on the same
Paleocene sands on well 3/7-2.

While most of the Danian chalk (2818 - 2907 m) has a low dip around

5°, the direction is turning gently from about 340° to 30°. With a so
low dip angle it is difficult to infer anything. Locally this general
shape is interrupted by scattered dip (up to 20°) and azimuth (mainly
southwards). This is most probably the result of erosion of Upper
Cretaceous chalk redeposited during Danian times with from time to time
some slumping.

Some of the figures noticed on the dipmeter can also be linked with
the fracturation of the chalk when the salt was rising up during the
Eocene times.



7.2.2

7.2.3

7.2.4

Upper Cretaceous (2907 - 3280 m)

The upper part of the Maastrichtian (2907 - 2963 m) is highly disturbed.
Dips up to 50° are noticed with azimuths in the north to east quadrant.
This represents most probably faulted blocks associated with slumping.

Below 2963 m, the chalk is affected by a gentle structural dip which
passes gradually from about 5° to 20° with an almost constant azimuth
of about 20 to 25°. From place to place fractured zones are noticed.

The Santonian (3217 - 3280 m) is a little disturbed as the dips vary
in angle from 10 to 25° and in azimuth from north west to north east.

Lower Cretaceous (3280 - 3400 m)

Between the base of the chalk (3280 m) and the top of the radioactive
sands (3380 m) the structural dip increases slowly from 6 to 7° at the
top up to 15° at the bottom of the interval. Dip directions is north-
North east. No main patterns are noticeable showing a deposition on

an almost flat surface (the base of the slope, as already stated in the
chapter 5). The structural dip is the result of the rising salt.

On the contray the radioactive sands between 3380 and 3400 m exhibit
an azimuth which is north-north west. The dip angle is between 10 and
20°. This does not describe well the sedimentological picture in
chapter 5.

Upper Jurassic (3400 - 3507 m)

There is a very clear break in the dip angle between the Lower
Cretaceous radioactive sands and the Upper Jurassic radioactive sands.
While the aximuth remains the same (north-north west) the dip angle

is in the 20 to 35° range.

Below 3400 m, in the Kimmeridgian shale the structural dip is around
15° north which is most probably the result of the hallokynetic
activity which will take place later.



CONCLUSION

The 3/7-3 well is not located at the top of the salt structure, but
slightly on the northern flank of the diapir. In the area, after
correction for the salt pull up effect, the F Horizon, which represents
the surface on which the salt has been deposited is dipping partly in

a general north-eastern direction, towards the center of the syncline
located between the Mandal High and the edge of the Westland platform
on block 3/5 and 3/8 (see fig. 17).

This direction is almost the same that the one given by the rising salt,
changes in azimuth being only the result of the displacement of the
top of the salt.

The change in dip angle, and the thinning of some intervals noticed
on the seismic lines, show that the 3/7-3 diapir did not rise till the
end of Lower Cretaceous/beginning of Upper Cretaceous (see fig. 16).

During Triassic and Lower/Middle Jurassic times, only very thin
sediments must have been deposited on the top of the salt which was
a flat area.

These sediments have been eroded at the beginning .of the Upper Jurassic
then the sea level rise fast enough to allow the deposition and the
preservation of the Kimmeridgian and Berriasian to Barremian sediments.
Then the salt started to move which explain the stratigraphicl break
notice between the Barremian and the Santonian.

Durihg the Upper Cretaceous and Paleocene times the halokinetic activity
almost stopped. If not it has been very gentle. The possible reworking
of some Maastrichtian/Danian chalk is due most probably to changes in
the sea level.

It is during the Eocene that the salt activity resumes, mainly during
the Lower Eocene. The top of the salt may have changed slightly its
position as notice in paragraph 7.2.1.



The salt activity stopped completely during the 0ligocene/Miocene
times.

It should be noted that on the 3/7-3 structure the salt has never
moved as much as on the two other nearby structures 3/7-2 and Lulu.



8.1

HYDROCARBON SHOWS

GAS SHOWS (see chromatolog pl. 9)

The most important shows have been encountered in the Tertiary section
down to 1970 m where the mud weight had to be increased from 1.31 to
1.55 sq in order to keep the well stable. Traces of C2 and C3 where
noticed.

Below 1970 m, the amount of gas is generally lower than 1% for Cl with
traces of C2 and C3.

In the upper Jurassic shale the maxiumum reached is 7% of Cl with traces
of C2, C3 and C4.

These gas shows are listed below:

430 - 534 m 2 to 8% C1

534 - 625 m 2 to 5% C1

625 - 700 m 1 to 2% C1

700 - 755 m 0.1 to 5% C1

755 - 760 m 5.8% C1

760 - 890 m 0.3 to 0.9% C1

890 - 1000 m 1 to 3% C1

1000 - 1400 m 0.5 to 3% C1

1400 - 1505 m 1.5 to 6% C1

1505 - 1550 m 0.5 to 3% C1

1550 - 1590 m 2 to 6% Cl

1590 - 1635 m 0.8 to 1.5% C1

1635 - 1690 m 1 to 3% Cl

1690 - 1770 m 2 to 5% C1

1770 - 1775 m 8% C1

1775 - 1942 m 1.5 to 5% C1, Traces C2 and C3
1942 - 1970 m Up to 76% C1, Traces C2 and C3
1970 - 2030 m 0.4 to 1.5% C1

2030 - 2340 m 0.5 to 1% C1, Traces C2 and C3



@

8.2

No oil shows have been noticed during the drilling of the 3/7-3 well.

2340 - 2460 m
2460 - 2650 m
2650 - 2700 m
2700 - 2720 m
2720 - 2810 m
2810 - 2850 m
2850 - 2900 m
2900 - 3000 m
3000 - 3430 m
3430 - 3460 m
3460 - 3465 m
3465 - 3507 m
3507 - 3540 m (T)
OIL SHOWS

0.3 to 0.6% C1

Max 1% Cl, Traces C2 and C3

0.4 to 1% C1

Max 0.9% Cl, Traces C2 and C3
Up to 2.5% C1, Traces C2 and C3
Up to 0.5% C1, Traces C2, C3 and C4
Max 0.2% C1, Traces C2

Max 0.2% C1

No Gas

Max 0.2% C1

7% C1, Traces C2, C3 and C4
Max 0.3% Cl, Traces C2 and C3
No Gas



9.1

9.2

CORING

CONVENTIONAL CORING

Three cores have been cut: K1 in the Danian chalk and K2 and K3 in
the Lower Cretaceous sandstones.

Kl: 2830 - 2848 m, cut 18 m, recovered 10,6 m, 60%
Limestone, white, off white, hard, compact, with microfractures
filled with calcite and dark grey shale. Occasionally abundant
chert.

K2: 3337.5 - 3339 m, cut 1.5, recovered 1 m, 67%

K3: 3339 - 3348 m, cut 9 m, recovered 9 m, 100%
Sandstone coarse to very coarse, light brown to medium brown with
irregular dark brown areas, subangular to subrounded slightly
calcareous, friable to slightly consolidated, silica cemented with
traces of Kaolinite and glauconite.

Core descriptions are found in appendices 2, 3 and 4.

SIDEWALL CORING

One gun of sidewall cores has been shot from 3285.5 to 3504 m. 30 cores
were shot and 28 recovered. Sidewall core description is found in
appendix 5.
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LOGGING

Electrical logging was performed by Schlumberger.

- ISF-SONIC-GR
- ISF-SONIC-GR
- ISF-SONIC-GR
- ISF-SONIC-NGT
- LDL-GR

- LDL-CNL-GR

- LDL-CNL-GR

- HDT

- HDT

- CBL-VDL

- CBL-VDL

- Temp Log

- Temp Log

- Velocity survey (VSP)

663
1969
2906
3542

666
3253
3542
3253
3505
1935

3242,

1800
1500
3520

5

In the intercal 1961 - 653 m only

of hole problems.

153 m v
653 m
1961 m
3244 m
153 m Vv
1961 m
3244 m
1971 m
3240 m
500 m

- 1700 m
378 m

100 m
2500 m (50 shots)

the ISF SONIC GR has been run because
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12

TESTING

No drill stem test has been performed. 6 pressure tests by RFT were
performed at the following depths: 3323.5; 3329; 3341; 3351; 3366 and
3372 m.

The formation pressure gradien is 1.43 in the Lower Cretaceous

sandstones. The RFT indicates a water pressure gradient of 1.02 - 1.03
into these sandstones.

FORMATION PRESSURES

As expected the formation pressure started to build up in the Tertiary.
At 1968 m a drilling break was experienced and the well started to flow.
The flow was killed with a mud weight of 1.55 gr/cc. After setting

the 13 3/8" casing shoe at 1961 m, the well was contro]ied after gains
and losses with a mud weight of 1.58 gr/cc.

No other problems have been encountered while drilling. It is
reasonable to think that the formation pressure started to build up
below 1000 m to reach a gradient of about 1.55 around 1970 m.

The Paleocene sands, the chalk and the Lower Cretaceous/Upper Jurassic
sands have most probably the same gradien. RFT performed in the Lower
Cretaceous sandstone (see above chapter 11) indicate a formation
pressure of 473,32 kg/cm2 at 3323 m (-3298 m MSL) giving a formation
pressure gradient of 1.43 gr/cc. (see fig. 13).

This is slightly lower than the gradient observed into the Jurassic
nearby wells:

2/6-1

= 1.55
3/7-2 = 1.50
Lulu 1 = 1.50
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CORRELATIONS

(see fig. 14 and 15, pl. 10 and table 1).

Correlations are made to the Petronord wells 2/6-1 and 3/7-2 and to
the Chevron well Lulu 1 in Danish water.

- 2/6-1 is 27 km away in the North West
- 3/7-2 is 11 km away in the North West
- Lulu 1 is 12 km away in the South East

Only the 3/7-2 well has reached the Rotliegendes formation. Volcanics
were encountered while the nearby 3/5-1 has been drilled through 300 m
of Rotliegendes sandstones.

The 2/6-1, 3/7-3 and Lulu 1 have been bottom at the top of the Zechstein
salt.

Early Triassic is found on 2/6-1 and 3/7-2 with about the same
thickness.

No Lower Jurassic was encountered on any of these wells while Middle
Jurassic sands were found except on 3/7-3. On 2/6-1 and Lulu 1 these
sands are typical of deltaic series with presence of coal. The 3/7-2
the Middle Jurassic sandstones are still in a deltaic environment but
they represent feeder channels. The thickness of the interval is 128 m
on Lulu 1 and it is a Tot thinner on 2/6-1 (39 m) and 3/7-2 (38 m).

The general trend is a thickening towards Lulu 1. In age the sandstones
are older on 2/6-1 (Aalenian) than on 3/7-2 (Bajocian) and than on

Lulu 1 where they are Bajocian to Callovian.

The Upper Jurassic shale are thinner on 3/7-2 but the general trend
is a thickening towards Lulu 1 deeper into the basin. On 3/7-3, the
upper part of the Upper Jurassic consists of radioactive sands (32 m).

For the Lower Cretaceous the thickness is in the same range on 2/6-1

(45 m) and 3/7-2 (31 m) while it is missing on Lulu 1, where the chalk
rests directly on the Upper Jurassic. On 3/7-3, 75 m of sands are found
and the total thickness of the interval is 120 m.
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CORRELATIONS 2/6-1,3/7-2,3/7-3,LULU 1

TABLE 1

2/6-1 3/7-2 3/7-3 LULU 1
TOPS
Depth Thickness Depth Thickness Depth Thickness Depth Thickness
(Depths in metres) MSL MSL MSL MSL
Paleocene -2489 14 -2431 30 -2672 10 -2646 34
Tuffitic Zone -2503 49 ~-2461 59 -2682 67.5 -2680
Paleocene Sand -2552 46 -2520 8 -2749.5 37.5 —-———- 30
Danian Marl -2598 10 -2528 6 -2787 6 -2710 12
Danian Chalk -2608 82 -2534 37 -2793 89 ~-2722 101
Upper Cretaceous Chalk -2690 337 -2571 203 -2882 373 -2823 391
Lower Cretaceous -3027 -2774 -3255 45 -3214
Lower Cretaceous Sand -—-- ——-- -3300 75 -——=
45 31 0
Upper Jurassic Sand ———— ———— -3375 32 ————
Upper Jurassic Shale -3072 116 -2805 77 -3407 -3214 326
Middle Jurassic Sand -3188 155 -2882 38 - 75 -3540
Early Triassic -3227 46 ~2920 53 ——— —_——— 128
Permian ~-3273 ~-2973 -3482 -3668
RKB-SEALEVEL= (m) 29 25 25 30

‘
1




There is a major break between Upper and Lower Cretaceous. The Upper
Cretaceous is thickening from 2/6-1 to Lulu 1. The interval is thinner
on 3/7-2 because of the salt risi g.

The same observation can be applied to the Danian chalk, while the
Danian marl has an almost constant thickness (6 to 12 m).

The Paleocene is thicker on 2/6-1 (109 m) and 3/7-3 (115 m). 0On 3/7-2
it is 97 m thick a d only 64 m on Lulu 1. Where it is the thickest
(2/6-1 and 3/7-3) Paleocene sands are rather well developped (46 and
37.5 m) while on 3/7-2 they are only 8 m thick and missing on Lulu 1.

The interval between Top of Tuffitic zone and Top of Paleocene is
thicker on 3/7-2 and Lulu 1 than on the two other wells. Salt activity
accounts for that.

The four wells are located on the Eastern flank of the Mandal high.
To the East, the syncline which lays between the Mandal high and the
Vestland Platform/Ring Kebing Fynn high is deeper in the vicinity of
Lulu.

Major stratigraphic breaks can be noticed on the four wells:

2/6-1: Early Triassic to Aalenian
Aalenian/Bajocian to Kimmeridgian
Kimmeridgian/Portlandian to Volanginian
Albian to Santonian

3/7-2: Early Triassic to Bajocian
Bajocian to Upper Callovian (marine)
Kimmeridgian to Valanginian
Albian to Maastrichtian (?)

3/7-3: Permian to Kimmeridgian
Barremian to Santonian

Lullu 1: Permian to Bajocian
Portlandian to Santonian



SALT ACTIVITY IN 3/7 AREA

PLIOCENE
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These breaks are most probably the result of the salt activity as the
four wells are located in the same type of environment. Therefore it
is possible to determine the main phases of salt activity in the area
(see fig. 16).

On 2/6-1, the hallokynetic activity started during the Triassic. It
slows down during the early Middle Jurassic to start again in the late
Middle Jurassic. The Upper Jurassic was most probably a period of slow
rising. The salt activity resumes during the Lower Cretaceous to
decrease again during the Upper Cretaceous. It is only after the depo-
sition of the Tuff that the activity resumed.

On 3/7-2 the salt started to rise during also the Triassic. The early
Middle Jurassic was a period of calm. By the end of the Upper Jurassic,
ti11 Early Paleocene the salt was very active. It slows down from Middle
Paleocene to about Middle Eocene,then resumes its moving till the 0ligo-
Miocene.

On 3/7-3, the area was probably a high till the transgression of the
Kimmerian sea. The salt started to move during Ablo-Aptian times till
the Santonian. The Upper Cretaceous, Danain and Early Paleocene were
very calm. It is only after the deposition of the Tuff that the rising
resumed, but gently and with a displacement of the top of the Salt in

a south-eastwards direction to come to a stop during the 01igo-Miocene.

On Lulu 1, the area was high till the Bajocian times. The salt has
moved during all the Lower Cretaceous. The Upper Cretaceous was very
quiet. The activity resumes after the deposition of the Danian Marl
and slows down after the sedimentation of the Tuff. During Eocene to
Miocene the salt resumes a gentle rise.
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14.1

CONCLUSIONS

PETROLEUM RESULTS

The 3/7-3 well turned out to be dry. Despite the Thermal Alteration
Index of 2.5 noticed in the Jurassic, which indicates a maturation stage
at the beginning of the oil window, only minor gas shows have been
encountered.

This is to be compared with the TAI noticed on wells 2/6-1 (2 to 2.5 in
the Jurassic). The TAI is not known for Lulu 1. The slightly higher
TAI values in well 3/7-2 are probably the results of a larger salt
activity.

Maturation study of organic matter contained in the Upper Jurassic
has been performed with DIAGEN. The results indicates that the oil mi-
gration may have started during the Late Maastrichtian and Danian times.

The source potential of the area seem to be rather good. Hydrocarbons
have been found in Lulu 1. Even if the organic matter content of the
Upper Jurassic shale is not exactly known, these shales are believed to
thicken eastward in the syncline and also southward. In the 3/7-2 well
the kerogene varies from humic in the Triassic to ligneous and amorphous
in the Jurassic and ligneous only in the Lower Cretaceous.

Possible source rocks, even if we consider that the 1igneous Kerogen is

not as good as the humic one, are widely spread from the Triassic to the
Barremian. These have been burried deep enough to generate hydrocarbons
except on the Mandal high to the west, where these series are missing.

Therefore it is believed that the main problem is not one of source
rocks but it is a problem of trapping the hydrocarbons.

On the 3/7-3 well the main phase of structuration occured from Aptian
to Coniacian (It may have started slowly during the Upper Kimmeridgian
and the Valanginian). Then the salt remained quiet till the end of
Paleocene when it resumed gently to more and it was still active during
Eocene, Oligocene and beginning of Miocene.



This means that the Upper Jurassic/Lower Cretaceous sandstones were
already structured before the beginning of migration of the hydrocar-
bons. The Upper Cretaceous/Danian chalk were structured only quite some
time after their deposition, which leave enough time for the diagenesis
to start in the chalk (see fig. 16).

There is also a problem of caprock. It is reasonable to assume that

the Lower Cretaceous strata (Valanginian to Albian) are not a good cover
because they consist of many layers of carbonates. It is also very
likely that, in some area on the 3/7 block, the Lower Cretaceous/Upper
Jurassic sandstones have been truncated and are in direct contact with
the chalk (see fig. 14, 15 and pl. 10). The chalk, fractured by hallo-
kinesis, could have been a good path of dismigration.

On 3/7-3, the Upper Cretaceous/Danian chalk is overlain by only 6 meters
of marl. The well being not located at the top of the structure, these
marls may be missing towards the top. If the chalk was hydrocarbon
bearing, it has been in contact with the Paleocene sands. But the chalk
has been structured only later. These two reasons account for the
fairlure in finding hydrocarbon in the chalk.

The seismic "anomaly" noticed at the top of the chalk may be the result
from a composite reflection of the reworked Maastrictian/Danian and
fracture chalk (see chapter 5, SEDIMENTOLOGY).

From well data it seem that the pressure regime is constant from
Paleocene to Jurassic (see chapter 12, FORMATION PRESSURES). The
pressure gradient is higher in the Tertiary. The formation pressure
gradient is higher in the 2/6-1, 3/7-2 and Lulu 1. This lower pressure
gradient in the 3/7-3 may also account for the absence of hydrocarbons.

At 1968 m, a drilling break was encountered and the well started to
flow. The flow was killed with a mud weight of 1.55. After setting
the 13 3/8" casing (shoe at 1961 m) the well was controlled after gain
and losses with a mud weight of 1.58.

During these troubles the gas reading on chromatograph and gas detector
reached often 76% of C1 with only traces of C2 and C3. Because of the
circulation in closed circuit to kill the well, no sands were noticed
in the cuttings.
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Nor on the electric logs it is possible to see any sand. The gas

is a dry gas and may be a biogenic gas as the one encountered on well
2/3-1 in the Oligocene sands. The over pressure noticed in this
interval is most probably the result of both the absence of good perme-
ability and extensions of possible sand stringers and the rising of

the salt during Eocene.

The mud weight used for killing the well may have also "loaded" the
formation and have created more pressure problem than what would nor-
mally have happened. Later, no further pressure problems have been
encountered.

14.2 REGIONAL IMPLICATION (see fig. 17)

The 3/7 block is located along the eastern flank of the Mandal high
which 1ies on blocks 2/6, 2/9 and 3/7, marking the edge of the Central
Trough. A wide syncline streches over the North-Eastern part of the
block.

The other side of the syncline is bordered by the Vestland Platform/Ring
Kebing Fyn High in blocks 3/5 and 3/8. The syncline is dipping south-
ward towards the Danish zone of the Central Troug. The syncline also
opens northward in the direction of the septentional Permian basin

which lies symmetrically to the south Permian basin already subsiding

at the Westphalian times.

The Mandal High was a non depositional area untill the beginning of the
Upper Cretaceous time, as confirmed by the 3/7-1 well where the chalk
is. f%g directly on the Ordovician/Silurian 3ne1ss (Dated by the
Potassium-Argon method).

Two ages were found for the micas and feldspars: 435 10 millions
years and 330 14 millions years. The first datation corresponds to
a Caledonian age (Taconian phase) at the Ordovician/Silurian boundary.
The second datation gives an Hercynian (Sudetian phase) at the
Visean/Namurian boundary. This age does not fit with a major orogenic
phase but to a re-heating. That is the time of the moscovian
transgression. The abnormal behaviour of the Argon can be explained
by the presence of a caprock overlaying the gneiss at the beginning

of the Hercynian period. This caprock has probably been eroded at the
beginning of the Carboniferous times.



The subsiding basin on the eastern flank of the basement high exhibits
thick continuous deposits which started during Carboniferous and lasted
untill Quaternary times. All the series older than the Upper Cretaceous
pinching out against the flank of the Mandal High. In addition the
hallokinetic activity has generated numerous structures at various
times.

The subsidence of the syncline has allowed the burying of the Carboni-
ferous and Jurassic rocks allowing them to generate hydrocarbons (cf.
Lulu 1).

On the eastern flank of the syncline very few wells have been drilled.
The well 3/5-1 has proved 300 m of Rotliegendes sandstones overlain
by a relatively thin salt and thin Upper Jurassic which contains some
Kimmeridgian sandstones.

Both the Mandal High and the Vestland Platform could have been good
clastic sources.

In the light of 3/7-3 results and also considering the regional frame
and history already quoted in chapters 13 and 14, the potential for the
various formations on block 3/7 is summarized below.

Tertiary:

The Eocene/OTigocene sands found gas bearing of 2/3-1 well are probably
missing. If they exist they are very thin, have very bad reservoir
qualities and their extension may be expected to be very local. They
may also represent a drilling hazard as they appear to be overpressured.
They are certainly not a target for a new well on the 3/7 block.

The Paleocene sands (37.5 m thick) were more developped than expected.
They cover a large area at least in the vicinity of the Mandal high
(eastern side). Their thickness varies because of the hallokinesis.
These sands have the same pressure gradient as the chalk and the other
reservoirs below. They can be also in contact with the chalk as the Dan
marls are very thin.



They may have created stratigraphic traps on the eastern flank of the
Mandal High, although they have not been encountered there yet (well
3/7-1), provided they can be found in a position higher than their po-
sition at the time of the oil migration. It has been already explained
that they have been structured later at the locations already drilled.

Cretaceous Chalk:

Well data in the area condemn more or less completely the reservoir
potential of the chalk in the area. On wells 2/6-1, 3/7-3 and Lulu 1
the chalk was not yet structured at the beginning of the oil
migration. The oil therefore could not be trapped. On Lulu 1 the
structuration went on just after the deposition of the Danian chalk.
It could be the reason why wet gas and condensate have been trapped
in the chalk because in the syncline the "oil window" had been passed
already.

Later, on 2/6-1 and 3/7-3, when the chalk was structured, the diagenesis
had already deleted the reservoir qualities of the chalk. 0On 3/7-3

the porosity in Danian (K1) is always below 15% and the permeability
generally below 0.2 md. From electric log there are indications that
the porosity can be slightly better for some levels in the chalk. On
3/7-2 the salt was still moving during the hydrocarbon migration, thus
creating ways for dismigration.

Only a careful study of all the remaining salt structures may lead to

a chalk discovery in the 3/7 block. If the history of the structure

to the Lulu 1 history possibilities still exist. But as the main salt
structures have already been drilled (3/7-2 and 3/7-3) only a very minor
discovery may be expected.

Lower Cretaceous:

Lower Cretaceous sands have only been encountered in the 3/7-3 well.
They were already found once in the area, in the 25/5-1 well, where they
are siltstones, exhibiting distal facies. These sands were the main
target of the well 2/6-2 where they were not encountered. The Mandal
High can be a good source for these sands but may have produced only

a relatively small amount of clastic.



A total of 72 m of sandstones with good reservoir qualities (K2 and

K3, porosity from 20 to 28%, permeability 0.5 to 10 darcies) have been

drilled through on 3/7-3. The base of the sand is highly radioactive.

Analyses of heavy minerals have been requested to try to make a compar-
ison with the basal gneiss cored on 3/7-1.

These sands are probably troncated towards the South/South-East by
the Upper Cretaceous limestone.

In area where the chalk has not been fractured by the salt activity
it may provide very good traps, provided the sand pich out before the
Mandal High.

Jurassic:

Upper Jurassic sandstones have been encountered in 3/7-3. They are
Portlandian/Kimmeridgian in age and have probably the same source and
distribution as the Lower Cretaceous sands. In the area, Kimmeridgian
sands have been encountered in well 3/5-1.

As far as traps only are concerned, the same remarks apply to these
Upper Jurassic sands as for the Lower Cretaceous ones.

Middle Jurassic sands are missing in 3/7-3. They have been encountered
in the whole area (2/5-6, 2/6-1, 2/6-2, 3/7-2, Lulu 1) with different
thicknesses due to the salt movements. They have generally good
reservoir qualities. They may still be searched for as pinchouts
against the flanks of salts diapirs (where they are missing at the top)
and also against the Mandal High.

Permian:

Even if the Rotliegendes sandstones have not been encountered in 3/7-2
they exist in this area (see 3/5-1 well). They may provide traps
against the flank of the Mandal High where the seismic data exhibit
closures at the F horizon level (base of salt) in area where the salt
is expected to be thin, and some deeper horizons truncated by the F.
The main problem here is the possible presence of possible volcanism in
the vicinity of the Mandal High.



Even after the failure of the two wells 3/7-2 and 3/7-3, there remains
some possibilities of finding a prospect on the 3/7 block. The vici-
nity of the Lulu 1 discovery {even if not very important), the good

maturation level of the organic matter in the area, show a fair
potential hydrocarbon source in the area.

It remains to locate possible reservoirs and traps in the:

1)
2)
3)

4)
5)

Lower Cretaceous/Upper Jurassic

Middle Jurassic

Rotliegendes (found either from carboniferous source rock or from
Jurassic source rock if high enough on the flank of the Mandal High,
(see Auk and Argyll in UK waters)

Paleocene

Danian/Upper Cretaceous chalk

(The numbers indicate the rank of interest of these targets).

New seismic with regular grid (1 x 1 km) has been shot in February 1982.
The interpretation of this new seismic should lead either to the disco-
very of one or more new prospects, or to a well founded relinquishment
of the remainder of the block.
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0§ m--
Core fragments: CHALK,witish-1ligth grey,soft.
SHALE ,dark green (in place?)
e
—eoopaey ,

LN LA AN A B

I
~nN
oo
[TN]
(Ve

Poor

% 10 with abondant lamination of stylolites with SHALE.

Core fragments CHERT,CHALK very soft-whitish.

LIMESTONE grey-dark grey,hard,compact,
Core fragments CHALK a/a,trace of SHALE.

Poor.

IR St A BT R v oo o
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PROVISIONAL Appendix.3
CORE DESCRIPTION

cut:___J.5m ___ coMpany: _E_A N _ ____ _ pATE: _24-08-81 _
RecovereD:_. 1M . _67__w wewwne:_3/J- 3 __ . oeprws: 3337.5-3339 m
voss.___Y:5m__ CORE N»: _°

I Page | of |

%.of &> o A
7 & o’
DEPTHS | » QQ' Q& '

3 DESCIPTION
[3337.5

SANDSTONE: Tight brown to tan with irregular bands
of dark brown,friable,coarse to very coarse,
subangular to subrounded locally angular,slightly

LA B |

= g calcareous and argillaceous,local aggregates of
bt apd e R . e e o :
o - " kaolinite,silica cament,traces of glaucomite,
=38 | 2 scattered quartz pebbles
i ol & o q P :
o Q jid - O ()
Ol [~ (%21
a T Ty . [~
| © juwt Fon =)
[~ — -
(. = s
o [
.51 838
;3338. & 3-+8 =
L
~3339.0

"rfrl""'l""'l"'

(O TR I R RN TRl A s 2 s

elf norge - EXPLORATION
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PROVISIONAL Appendix.4

CORE DESCRIPTION

3

AN B N MR S GRALAIAS TN Mt S Rt M |

LR

LN ANRL A LA o

| S I T I (B |

S

T T T
PR IYTTE XYY I

L A B A B |

73341

334373

S PETTT ITTTY PYVPY POOPY

saaabeess

aabi

CARBONATE

PYYPYYYT YT IVTTI IYPTI A

Bastatansobapantsansbasastyanslensatsssalanasdatsabasaalsn

( Deep mud invasion ).

POROSITY

PERMHEABILITY

CF

VIiSunaL

LIm company: E-AN. pate:_ 24-08-81.
RECOVERED:_ 2 M wettne' 3/7-3 DEPTHS: 3334 0~3348.0 m
e s o o e e e o o CORE N°‘.-.._3.__.--_..__- Page 1 of 2
DEPTHS ;g ° DESCIPTION
[3339.0}

SANDSTONE: Tight brown to medium brown with irregular
bands of dark brown,friable, coarse to very coarse,
subangular to subrounded well sorted,slightly
calrarenus,silica cemented traces of kaolinite and
glauconite,locally quartz pebbles,milky to bluish.

SANDSTONE: 1ight brown as above,motteled with dark
brown patches,local coarse grains of bluish quartz
(2mm)traces of mica.

SANDSTONE: 1ight brown as above
pebble(5mm)milky bluish,traces of coal and glauconite.

SANDSTONE: medium brown as above.

FLUORSCENCE

TRACES
APPARENT
GOOD
NO

GOOD

SANDSTONE :dark brown,less well cemented than the
lighter sandstone.

SANDSTONE:1ight brown as above.

SANDSTONE : dark brown,very coarse,pebbly
(up to 12mm),friable.

SANDSTONE: 1ight brown to tan,as above slightly less
cemented,more friable, pebbles up-to 5mm,
traces of coal.

elf norge - EXPLORATION




PROVISIONAL

CORE DESCRIPTION

‘cuT‘_'"‘g_m.. o company: _ _E.AN. oare:_23-08-81.
Rscovsnen.--f’_iﬂ.-_ _100 s werLne:__3/71-3__ peprHs:3333.0-3348.0 m
- NS 3
CORE N%: _ ___ c S— Page 2 of 2.

LOG : DESCIPT!ON

SANDSTONE: light grey to tan as above.

SANDSTONE: light grey to tan as above with darker,
subTinear patches,0.5 to 1 cm wide and up to 5 cp.
iong,possibly with finely diseminated carbonaceous
material,randomlyoriented, .
quartz pebbles(up to 10 mm).

Scattered rock fragments,dark grey Claystone and
medium brown,quartz1t1c( ),both types angular:

i
¥

“ipvasion )}

o = -
s B -3 Lo
4 = et
IS A - T
K= B 7]
4 2L
= <= <
A B - o'
ey u
i O~ < w
< =8 . —
L [ F._ . w
i EOREE oo B RN Y &)
B S -8 - (el . (75}
i fcors ~, . ' —
1 - e gy “ag i o
n IR i
. BT 8 Lo d SN -
i . m G b e ' ad
- \ >
- L T feeann
L RE N S B
[= <2 DN " -
3 R ~?
FESK TN~ I 1
" (da)
=5 2 m s N
5 <
e
N R s o e e
e o iy A “

»,
Lo
DT

CO4 * EN

SANBSTONE dark brown,quartz grains becomng gmwsh
and b""wmsh,?ess cemented’ than before. » -~ -

R S

[
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Appendix. 51

- SERVICE COMPANY: SPE—

L ASKED: 30 -

| RECOVERED: 29

wlf v ENPORATION <7 e e : R

SIDE WALL CORES DESCRIPTION e
WELL ;.  3/7-3 RUN N°: 1 |FULL BULLET : 28
LICENCE : PAGE N®: 1 :
: 6 .
DATE : 26/8/81 CATLLET G.
EAN : J
tr : troce -‘ M : medium - G‘;: guod .
: ) ) Fluoressence
REC e -
N°® | DEPTHS _ LITHOLO G Y %!—L‘,,‘,m
SHALE dark-grey i i y i
1 3504 1100 ) one {:
SHALE dark-grey, slightly silty
2 3491 | 40 B / L
— . - - - i T v
3 | 3488 | 3of—SHALE A/A with dolomite grey y
SHALE dark-grey, slightly carb. L
4 | 3481 | 60 . , /|
5 3375 | 60 SHALE dark-grey, slightlvy carb, micromicaceous y
LOST .
6 3460 0
SHALE dark-grey, slightly carb. ) X
7 | 3458 |40 /
SHALE A/A
8 3453 (40 < /
9 3444 50"iH‘ALE A/a e /
SHALE A/A
10 3438 160 /
SHALR grey, slightly silty
11 3434 |80 /
12 3426 |60 SHALE grey, sandy, glauconitic, slightly ¢arb. -, :
) w 1T
13 | 3420 [350 [Tand dolomitic. "1/
‘wwm B - s ot ‘
14 | 3418 |50 AN
] |_SHALE very sandy, coarse grain. carb. ' -
15 | 3415 |70 < < ; /
16 |3412,7| 50 SANDSTONE coarse to medium, grev, argil.-dolom. - ,
L_SHALE grey, very sandv slightly carb. ) ;'u'" 5 X
lo 13405 |60 ¢ _(to sandstone very argilaceous) . / 1.




SERVI MPANY: SPE
| AskeD: 30

RECOVERED : 29

- SIDE WALL CORES DESCRIPTION TR
i weL :3/7=3 . ' RUN N°: 1 FULL BULLET : 28
1 Licence : e PAGE N°: 2
| LAN ‘ v DATE : 26/8/81 CATLLET G.
‘ tr : trace - M : medium - G : geed
S Fluerescence
. . |Rec b
N® | DEPTHS ‘ A1 T-HOLO G Y o feur
. 2] ’ < xfoo
1ot oo 1 [ SHALE grey, very sandy, with white inclusions of
19 | 3409 1 40 Jmigng;rb% ‘ None
S T ANDST LGkt medius .
. 20, 1 3396 | 66 - slightly dolomitic, glauconitic /
{21 | 3390 | 4of—SENRSTONE Llight grey A/A /
w1 |__SANDSTONE light grey, argil.-dolimitic, coarse, soft
22 | 3385 | sof™— 4 /

——dRd_DVEiLe
|_Ligestone off-white, pasty, argilaceous, soft sandy

23 ”33&‘ 3OM&&WW___/

24 .| 3357 | 60 ‘ — : /
R e 4 SANDSTONE light-grey, coarse, slightly carb.
25 [3322,5] sop—r——= : il 2 y
26 [3314,5]- 5 y
27 {3311 | 60 /
28 {3305,5} /
SN ety =
29 ) 3293 0 ¢ - ) - o
. © I | LIMESTONE white, soft '
}30 |3285,5}p 70 . : /

#it_nerge - EXMORATION




”“iiﬁfhw S.S. DYVI ALPHA arrived on location June 20, 1981 at 18.00 hrs.
-, and dropped the first anchor at 18.25 hrs.

e

e
L M

;ﬂ_— Rar 1ogs and set. 13 3/8 1nch cas1ng at 1961 m.. f-“—%ffrwr?

APPENDIX 6

WELL HISTORY SUMMARY

'?@MOVING IN ' ’ o v5~v L

‘The well 3/7-3 started June 20, 1981 at 16.00 hrs.. With all anchors
" racked up and the semi-submersible "Dyv1 A]pha" ready for two on we]]
«.location 3/7-2. el e e_efwwn :

e e S vt S & 1w o e pra A v

" Well coordinates: 04°10' 54.33" €  © - - T oTooooloo
56°24' 54.77" N R o L

“-“Water depth on location 67 m distance RKB/mud line: 92 ﬁhxﬁ'—f’}f%hifffyf*Fff -

DRILLING S -
..The we]] was spudded the 21.06. 81 at 15.00 hrs. and. the dr1111ng was: B

finished the 26.08.81 at 19. 30 hrs., wh1ch gives 66.2 days of dr1T]ihg. "h_
The f011OW1ng operations were performed f“ = Tl T g

- Drilled 36" hole and set 30 1nch cas1ng at 153 m » L
- Drilied 17 1/2 hole log and underreamed 26“ to. 666 m e e
.- Set 20" casing at 653 m .- S B e "{~;}n:ml,iwv" .

- Drilled 17 1/2 hole to 1968 m.- At 1968’m'fncreaséé”hhd'&éith”?de“;f** i

L. 31 to 1.55 to keep ‘the we11 stab1e. “Drilled 17172 hole te 1970 -m »-w‘»ﬁw{;?

After cemented 13 3/8 inch: cas1ng, well started to r]ow.. 11‘5fh3”" 5'1~~m4$?»;?,
..cement plug. The-well was stab111sed by - he]p 