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SUMMARY

The 3/7-2 well was drilled between March 30th and June 20th 1981.

The objectives were to test at different levels a sharp structure
located on blocks 3/4 (Amoco Group) and 3/7 (Petronord Group), and to
do a reconnaissance of the formations below the base of the Zechstein
salt (F Horizon).

A1l the targets above the salt were found water bearing while no
reservoir was encountered below the F horizon. The well was bottomed at
4330 m, RKB, in basalt of Rotligendes age.

The Amoco Group shared the cost of the well down to 3207 m (12 1/4"
hole, just below top of the Salt) paying 50%. Below the depth the Amoco
Group contributed to the deepening of the well by paying a bottom hole
contribution of 20%.
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1. GENERAL DATA (see fig. 1 and 2)

Country: Norway offshore

Area: Blocks 3/7 and 3/4

Operator: E1f Aquitaine Norge A/S

Owners: Block 3/7 Petronord Group
E1f Aquitaine Norge A/S 43,60%
Norsk Hydro 34,60%
Total Marine Norske 21,80%

Block 3/4 Amoco Group

Amoco Norway (operator) 25%

Coordinates:

Seismic location:
Water depth:
RKB-Sea bottom:

Rig released from 25/4-5:

Spudded:

At TD (4330 m):
Completed:

Rig released from 3/7-2
Contractors:

Noco 25%
Texas Eastern 25%
Amerada 25%
Well C1assif1cation: Wildcat
DriTling Rig: Dyvi Alpha

Geographical 56°29'58"369N
04°04'08"362E

Line ANO 7380, shot point 502

52 m

77 m

26.03.81

30.03.81

14.06.81

20.06.81

20.06.81

Drilling: Dyvi drilling

Mud logging: Geoservices

E1-1ogging: Schlumberger



1.2

Hole record (all depths are RKB)

Drilling: 36" to 148 m
26" to 770 m
17 1/2" to 2563 m
12 1/4" to 3027 m
8 1/2" to 4330 m

Casings: 30" casing shoe at 148 m
20" casing shoe at 754 m
13 3/8" casing shoe at 2552 m
9 5/8""casing shoe at 3012 m

The TD (4330 m) was reached in 80 days including 3 days for moving and
1.6 day waiting on weather while moving. Six days were spent for
abandonment. The total duration of the 3/7-2 well has been 86 days.

A summary of the well history is found in appendix 9.

A11 depths quoted in this report are in RKB unless otherwise stated,
RKB is 25 m. '
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2. OBJECTIVES AND MAIN RESULTS (see bore card appendix 1)

2.1 Objectives

The 3/7-2 well was a wildcat designed to test possible hydrocarbon
accumulation in:
““Ieﬁ&iifl_ffﬂfi found gas bearing in well 2/3-1

- Danian/Upper Cretaceous limestone (CHALK) hydrocarbon bearing in the
Ekofisk Area and in the Danish well Lulu 1.

- Middle Jurassic sandstones which are hydrocarbon bearing in
well 2/6-2. :

- Rotliegendes sandstones. The TD was planned into the Carboniferous
in order to establish the source potential of this formation.

2.2 Main results

The Tertiary Sands are missing. Only 8 meters of sand have begn//
encountered into the Paleocene. N

The Chalk is tight and water bearing.

The Jurassic Sandstones are reduced and water bearing.
— ( \

The Rotliegendesthpdstones.were not encountered.

The well was bottomed in volcanics rocks beleived to be Rotliegendes.

2.2.1 Post Cretaceous series (sea bottom to 2559 m)

-The Quarternary and Miocene consists of clay with minor sand and
carbonates stringers, but for the first 270 m which are mainly sands.

-The Oligocene-Eocene are dominantly clay and shale with stringers of .
limestone, dolomite and sands.

~-The Upper Paleocene consists of a series shale with layers of
tuffaceous material and minor stringer of sand.
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2.2.5

-The Danian is represented by a massive sand of 8 meters thickness and
by a calcareous shale passing into the Daniqn Limestone (2559 -
2596 m).

Cretaceous Series

Upper Cretaceous (2596 - 2799 m)

The Upper Cretaceous consists of a white chalky, hard Limestone
occasionally argillaceous with chert towards the top of the interval
and some stylolites.

Lower Cretaceous (2799 - 2830 m)

The Lower Cretaceous includes Marl and Shale interbedded with for the
last 10 meters occurence of block shales similar to the one which will
be noticed in the Upper Jurassic.

Jurassic Series (2830 - 2879 m)

Upper Jurassic (2830 - 2879 m)

The Upper Jurassic consists of block shale with intercalations of light
grey shale and Dolomite.

Middle Jurassic (2879 - 2945 m)

Alternation of silty micaceous shale and fine argillaceous Sandstones.

Triassic Series (2945 - 2998 m)

Shale 1ight grey to green, occasionally silty and calcareous.

Permian Series (2998 - 4330 m TD)

Zechstein (2998 - 4165,5 m)

Halite with numerous intercallations of sylvinite overlaid by shale
and anhydrite and underlaid by anhydrite and dolomite.

Rotliegendes (4165,5 - 4330 m TD)

Shale red brown with pebbles of altered volcanic rocks underlaid by
altered basalt.
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LITHOLOGY (see composite 1og pl. 1)

The 3/7-2 well lithology is summarized below.

77 (sea bottom) - 270 m Sand, poorly sorted, very fine, with abundant

270 - 578 m
578 - 1200 m
1200 - 1390 m
1390 - 2097 m
2097 - 2456 m
Paleocene
2456 - 2545 m
2545 - 2§53 m
2553 - 2559 m
2559 - 2577 m
2577 - 2596 m

shell fragments. Rare thin beds of clay, grey
to dark grey.

Clay, light grey to grey, soft, silty occasi-
nally sandy, abundant shell fragments.

Clay as above with stringers of dolomite, grey
to beige, microcrystalline, traces of limestone
Clay a/a grading to shale, grey, dark grey
occasionally greyish brown.

Shale a/a, locally silty and sandy, locally
stringers of sand.

Shale, dark to 1ight grey brown, pytitic,
carbonaceous, slightly micaceous, locally
greenish grey clay. Stingers of limestone,
sand and dolomite.

Shale a/a and shale very soft, brownish red,
occasionally whitish, silty, pyritic, occ.
glauconitic with Tuff white, greenish. Trans
of sand, fine, translucent, subangular.
Sandstone, translucent, fine, subrounded, well
sorted, glauconitic.

Clay to Marl, whitish, very soft.

Chalk, very soft, whitish, slightly pinkish,
with abundant chert.

Limestone, whitish, chalky, medium hard to
very hard, slightly argillaceous. Stilolites
noticed on cores.
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Upper Cretaceous

2596 - 2799 m

Lower Cretaceous

2799 - 2830 m
Jurassic
Kimmeridgian
2830 - 2840 m
2840 -~ 2879 m
Callovian
2879 - 2907 m

Early Bajocian

2907 - 2945 m

Early Triassic

2945 - 2998 m

Limestone, chalk, whitish, slightly
argillaceous with stylolites, occ pyritic,
rather soft, becoming harder with depth.
Occasionally thin joints of dark green shale.

Alternation of marl greenish grey to pinkish
brown, moderately indurated an limestone, white
moderately hard, occasionally chalky and/or
orgaillaceous.

Shale, black, greenish grey, dark green,
slightly calcareous, pyritic, laminations of
black organic matter.

Shale, a/a and shale light grey, laminated,
silty, with metric intercallations of
Dolomite, grey, hard,

Some lithology as above.

Alternation of sandstone and siltstone, light
grey, fine to medium grained, subrounded,
friable and shale black to light grey,
micaceous, pyritic with black organic matter.

\

Shale to clay, light grey, occasionally silty
and calcareous with intercallations of shale
red brick, silty, soft and shale grey greenish,
soft, calcareous.



Permian

Zechstein

2998 - 3001 m
3001 - 3017 m
3017 - 4149,5 m

4149,9 - 4165,5 m

Rotliegendes

4165,5 - 4234 m

4234 - 4330 m (TD)

Shale grey to red anhydritic.

Anhydrite white to pink

Salt translucent, halite, occasionally
brownish, sylvinite. The main sylvinite layers
are at the following depths: 3067 - 3217,5;
3392,5 - 3404; 3428,5 - 3446 and 3919 - 3971 m
Anhydrite, white, massive and shale grey,
dolomitic to dolomite grey argillaceous.

Shale red brown, anhydritic, dolomitic, silty
soft, with pebbles of altered volcanic rocks
and traces of sandstone fine white to pinkish,
grading locally to conglomerate.

Volcanic rock, red brown to brown, occasionally
'a1tered, vugs filled with 1ight green blue
mineral described as massive Dolerite with

an ophitic texture, abundant plagioclase
(altered to sericite and calcite), brown
hornblende (altered to ferrugineous products).



9/7-9 STOTIRTAPTIEAL - BOGTRTSIONS

Depth PALYNOLOGY . Proposed
| meter Pavnozones]  svaces | xemoaen |[1ar |MICROPALEONTOLOGYILitho) STRATIGRAPHY
X  EOCENE
::: .2456
4 | 2o  PALEOCENE
1 2500+ }-7_;—_
; ARA
- 2540 =l oses
1 PALEOCENE-DANIAN 2856 DANIAN
: ' outer neritic. ‘
{ 2600- - 2602 2596
s 22227 MAASTRICHTIAN
MAASTRICHTIAN
i 2700 - outer neritic.
i "zns Lo/l LA Ll L
| 2800 - 2804 BARREMIANY L 3- .Q@W‘“’"m neritic e
,NCIa | -E. BARREMIAN L 3~ Fosn IAN TR A to VALANGINIAN
| Y NC Ib VALANGINIAN AO 3- f28% tic
¢ -53%43‘m1 Ao-L ;;I/I;)l;}lll;i;;ll ''''' - 2840
V NJ 6b E.KIMMERIDGIAN|  AO-L R ==  KIMMERIDGIAN
I Ni5az L2805 MCALLOVIAN| A0-L 2.5 outer neritic. 2879
‘23500 1 wcu.l.owm
L NJ 421 | 2013 E.BAJOCIAN| L-P 2.5 | pestricted  outer = E.BAJOCIAN
[ 204y ZZZZZZZA maryina littoral. | 2045
‘ EARLY TRIASSIC| H 3- .
Continental EARLY TRIASSIC
1 3000 - - 2987~ 73998 v
~
m
]
»»
- m
m | I
4100 - =2 =
———
5 3- :
SPS;ER PERMIAN L . ; ms.s/—'g‘ >
4200- DATATION  BY g
POTASSIUM  ARGON 4234
METHOD. 2
4300 %
| T.D:
14330m
PALYNOLOGY = J.DUCAZEAUX
3/7-2 MICROPALEONTOLOGY =  J.L.VOLAT
PALEQCENE TO ROTHLIEGENDES |KEROGEN
A0 = Amerphous erganic.
L = Lligneous .
Depth datum RKB (= +25m) P = Plant debris Fig. 3.
F.VERROLLES . FEB. 82. H = Humic




STRATIGRAPHY (see fig. 3 appendix 1)

The main formation tops are:

Paleocene

Danian Chalk

Upper Cretaceous

Lower Cretaceous (Barremian)
Upper Jurassic

Middle Jurassic

Triassic

Permian .
Zechstein Anhydrite, Salt
Rotliegendes

Depth (m)

RKB
2456
2559
2596
2799
2830
2879
2945
2998
3001
4165,5

MSL
- 2431
- 2534
- 2571
- 2774
- 2805
- 2854
- 2920
- 2973
- 2976
- 4140,5

(A comparison between prognosed and actual depths is

7 STRUCTURAL DATA).

found in chapter

Above the Chalk, formation tops are derived from electrical logs
interpretation. Below formation tops are partly from lTogs and partly
from biostratigraphic analyses performed by SNEA(P) laboratories.

Below the salt a Rotliegendes age is given derived from datation by
the Potassium/Argon method which give 258 million years (Autunian).

The main biostratigraphical results below the Paleocene are found on

fig. 3.

Four major stratigraphical breaks can be noticed from the datations:
- Maastrichtian to Albian

- Valanginian to Kimmeridgian

- Callovian to early Bajocian

- Early Bajocian to early Triassic



SEDIMENTOLOGICAL INTERPRETATION - Well 3/7-2.
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5.

SEDIMENTOLOGY

Middle Jurassic 2879 - 2945 mb(see fig. 4)

One core has been cut in this interval (see appendix 5). The upper
part of the Middle Jurassic (2879 - 2907 m) consists of shale dark grey
slightly calcareous grading to shale light grey, silty with stringers
of Dolomite. The middle part (2907 - 2937 m) includes sandstone fine
to medium, siltstone and shale, micaceous, silty, pyritic with black
organic matter. The lower part (2937 - 2945 m) consists of shale dark
grey to light grey silty and micaceous. No coal has been noticed on
the whole interval.

The three parts exhibit a large scale thinning upwards sequence with a
general increase in the relative amount of fines. Except for the two
channels noticed in the middle part.

On the dipmeter transport direction seem to be generally in the South-
South East direction but varying from South-West to East. The dips
are dispersed in a very wide range from 10 to 85° with two main groups
between 30 and 45° and between 70 and 85°.

While in the upper and lower part the marine influence is prevailing,
a terrestrial influence is predominant in the middle part.

This suggests a position between a deltaic plain and the basin slope,
in the highest part of the slope for the middle part (2907 - 2937 m)
of the Middle Jurassic.

Jurassic sandstones of similar age have been encountered on wells
2/6-1, 2/6-2, 2/5-6 and Lulu 1.

-

-On well 2/6-1, 16 kilometers to the North West, these sandstones are
Aalenian. They have been deposited in a lower deltaic plain with
numerous coal layers. The upper part exhibits a coarsering sequence
which suggests a beach deposit.

LI



.
-On well 2/6-2, 19 kilometers to the North West, the sandstones are
Bogocian-Aalemian. They are believed to be of a coastal depositional
origin with redistribution along the shore l1ine. The dolomite crust
on top of the sequence may represent a caliche crust attesting of an
emergence.

-On well 2/5-6, 27 Kilometers to the North West, the sandstones are
Bathonian to early Bajocian (Aalenian). The environment of deposition
is lTower deltaic plain with distributory channel with rather thick coal
layers towards the top and the base.

-On Lulu 1, 22 kilometers to the South East, these sandstones are
Callovian to Bajocian. They rest directly on the Permian anhydrite
Tike on 2/6-2. They are of fluvio deltaic origin with some coal
layers.

The 3/7-2 sandstones are quite different from the sandstones above
mentioned. Therefore the hypothesis of feeder channels can be taken.
This means that thicker deposits of sands can be found down slope
following the direction of deposition that is to say South eastwards.

b




6.

ORGANIC GEOCHEMISTRY (see fig. 3)

The organic geochemical conlusions are summarized in fig. 4 opposite

chapter 4 STRATIGRAPHY.

Upper Jurassic and Callovian the Kerogen is mainly

In lower Cretaceous,
in the Callovian.

algal sapropel with a TAI decreasing from 37 to 2.5

In the Middle Jurassic (Bajocian) the Kerogen is mainly ligneous
(structural ligneous and plant debris) with a TAI around 2.5.

It can be seen that the Lower Cretaceous, Upper and Middle Jurassic
(2799 - 2945 m) Kerogens are in the oil generating maturation zone.

The Triassic (2945 - 2998 m) is very poor in organic matter, which
mainly consists of pollens. The TAI is 3+, showing that the maturation
is still in the oil window but trending towards the gas/condensate

zone.

The Dolomite noticed at the Zechstein base (4153,5 - 4163 m) exhibits
a TAl of 3-. This is difficult to understand because the Rotliegendes
Basalt has been altered by hydrothermalism during the lower and middle

“Jurassic. An explanation to this phenomenon has not yet been found.



I
i
|

A -

R

v
i
|
T

Fig-5.

r\

S S AL W
|
|

e

T
8
g _ - . m — . . P 1N TN e _ L ,
. S ! | ) w , _ i | | _ . . [ T 1 [
e 1| : _ _ i . : i i | , : i _ _ j i o
m i ! ¥ ! . i i ' T H N 1 TV 70 ¢
, |Jr.li|x1 [ S S S s : i ! - H " 4 ! I u
. & i _ . T 1 i
i ' ! ! ; - .
- - U S . S R W 1 RS S S ; P
= : . ] ' , i i ; “ T . 1 , a
- . \ N J SN S - i . S PR I
w = “ e . - L LI NS ' ! , ! !
i I \ | \ | S A R S S
R St S o _ ; _ ! L T
— SO R T SO, t —— . ! 1 "
V ) v } ' :
T i _ R S A N
c .IW\ S r}% - N 1T‘Tlx i ! i ' i SR A —
_, + i - ” f ; “ - ,'.ffl i L .‘,IVX\\ »I:l - gt
) . P R ! 4 4 _ ' ——— § S
. R B \1‘*“? —— | . [P — } i
| S U R I T _ ; m N _ | )
. , i ! ! . ! i ! ) i i -+
DO L Tt T I i I 1 RS
e . : , ! i ' |
R SN R 4t I*\I L ! ; : ' .
e o L | _ L , ! ! j .
B . ! I '
3 - ,1.."‘\ - q * \T\A”II . + ; ! ) — .. PR S -
I P L] N . L]
s , . - — N ! L
_ _ ! L) u : { i ,‘ , _
- NS SR SO DN N | ] ] SR
i i i ! i ) _ \
| ,0 “ )
“ i
i
! : \ ! K ' , | !
t T S R e IEE SIS SRR S - - Jﬁ -
]

CURVE T= F (D).
]

+
o L N O m ! W
; } B ; ;
AT S I O 1] i 4 _ A | |
S R S N B | m " i e _ b
SO S | [T w | { A i
) : :
! | P
. l.+ RV N S _ + _ A } - : e e
e el e B e e e ! : _ ! ; : ! ! e e e - —
Wr\ R S B I ! i ; N : . ; —
. i LA B __ _ ! | i ; Mi i ! : ,
” . A A I A o e Rt A Al R S
_ SN IO A L N o A A OV A O IO A
i 4 S R T 4 ; i L L A RS A S
: i : : | ! : ” I : |
i i , , T A R b )
S |/ ! " W 1 ) T TN ST B \14|14‘f».,: ot
\ w | A ; _ ! d ,_ , I oyt
LA | ; R A IS |— _Lod
A | | _ ! il o] P
| ! ! ‘ ! T i ; RN
| 00 0 e e i e e e e ot A
L B L T L NG s My Bl e
‘ B ! , ' i : , | ,
.ﬂ N e A 1 ol B
; i } j . : i ! . . e e e B B e B i
' 2 R e e i l"“l.l\l‘rlqbw - i i » { _ ,l—ll_l 4 vylw.|||.
| | i i ¢ ! ! i { : | A i - : f
. e I 0 e e e o e e
N , + i _ 4 i ' , e e e A Sy e Sty Rt S B
. + ! - T 7 _ ! w _. o — e _ ; T
I A : ! ; i : ! : 3 H ! ; I N T i it
_ AN T O O Y Y I O
- 1 ¥ 1 + + B : - =
{3 4N : | | _ ! | . “ | | | | ! N ! , | »
w i ! 1 f : ] i 7 ; I T 1
3 A - | 4 B S A A |
| m m | - _

|
|

(1SW) W U Hid30
o A N S Gy P e G N D D S EE ek N oD D B aE 0w



500Tn Eas)

T T
X B : el

RN

i i ] gren : B : R o o B
e v P e s - Pt fenaiic: Saund o . N g N - e " + By Rt m,h
TR T R ey vode it : T g SRl T e L e e mv@"hﬂn s -~

= Pyt e Se— gty
i & " 0! Sl - Usinid ATl 11 ML

o T LA oy rw«ﬂ g e

e i P e R ‘

e i o y i - : — ; & » g Tttt

w’” e A ST - ¥ ey o o i : . o s

——.
P et

U, oo
et

e sl
it
et . et et
e
N

v
Tondi
By

ey i
T e}
i Ebe
" iy
o

e

Xl

-

i
b
amfﬂw L

- o ed f



5575 | NEW INTERPRETATION OF SALT -

gLoCK 3/7 -

§ . O Eooo - ] . J O D G TP SN i . = [ RO S P LU Lo .
' 2292 2255 220 2155 2:50 2050 2000 1950 1300 1850 1800 1750 1700 1650 10 1650 1560 1250 . 1350, 1300 1250 1208 1160 1100 1050 1001 CoP
T e e S S G T D T O D G D D D R O T e S D o G e e e e

Cipg R0 zu
"
¥l g 0 1

LINC ANO 78-50Q

; g% I ¥ 3% K s
LINE ANO 78-50 itsilbs: u ;
SP 1 70 1247 b ; ‘ ;
AMOCO ‘ | i . 3 /7 1
g -
2 . R .
o ous T IS Fap d “Fsuu Faw $ % g épslxm Q“Im
" 67 68 7 EA n n i 67 87 68 &6 64 63 b4 1 67 87 87 67 87 67 68
[ FILTERED STACK ] " | ; ] v | | |
- £ 1150 1100 1050 1000 550 450 400 30 300 250 200 50 1
EIELD QAT 00 lHllLIIIIAVIIl]JA{IlI 1 o » 1 l‘!ltlllljjll ILIIlII!‘I‘I 'Il‘l‘l ! Lok, i
"
-
] RediE e
e rusants
Rt o, s ]
B PR
G
2018 Bfl ossrance
S v
i 1ot -1 0
B oo
B v
i S e
2 o] (RS SN S T, et “ e o . . »»M‘. - e - : " 2 . Sl 8 | S
s : Sk x P ooy : e 5 - Syl e g Y o AR e Rpgss VT S '8 [
prep— 3
sy 1
Ry Fivlde e 41 3 1
e $E08 B e raon 5.1 SO0 T EooT
LT Ty
. L8178 WSEC FILIER Wit Jh0 ZER0 CROSSING 1 Foog
R v ST M Fow
Bl TEELEY : b
- g8 ke 304 3 oF
oot 08 b8 11 i 27 wsce coe
I LR 1 !
o T VRNl FIL RS RS Y T e
: TR i N N
; O My,
1 e 3 F
Vot vamtanr Sk i usincts Galis @ sug an 1L40 G S S
SHR T Rt £ £
QISPLAY DISPLAY GAIN ¢ C
VORITONAL SINE 780 /TN 400 Innce B il 04 0 e o) -4 00
[l | R § N ottt N
Bl R e e 0 53 : : ; ’ B
S B o ririol th AR N, - & % Gl o ¥ - p ; IR SO A ey e
S i S o ¥ X . . e A siad et % . g O RO - N 3 9 S
5 04 $s0
ﬁ‘.';i'-?:w 1
£
6 0 +6.0
k4
¥ iy i e : ; Sy S N h , i Y A : : |
of O ' TR : Mt a e s e : e b,
o i o " “ w - - .. " o - - " - - - - m - ;s - w & - - et
. le g
HEA @ PRIY 120
GEOPHYSICAL SERVICE INTERNATIONAL
(A DIVIS) XAS ENSTRUMENTS LTD)
PROCE 5510, )y
® BIFTVFRSOAAAAGIT ® TVE5245C 0008 PR TR T T T e aibecrs s 41 o BT sTehsas | e aaf vrBsoAMaal R Tvss?

s 2 .

1247

T0

1

33



BLOCK 3/7

LINE ANO 78-32 MIGR

130
UL M _ Y

L NSNS LN . :
2000 1950

2450 2409 2350 2300 2250 2200 2160 210 (]
N N NN RN R N N N N RN N RN N RN RN N RN NN}

—_

BEffEEaEyy,

&

[
64 64 64 GAI 65 65 3 | 63
1300 1250 1150 1100 1050 1000 ‘ 650 60C

R pdagh
Lw_(‘“‘ A .‘m‘ m.Lu«wm(um,J
o S

64 65 65 65 65 65 65 65 65 65

64 65 65
| .
1850 1800 1750 1700 1650 1600 1550 1600 1450 1400 1350

i
2000 1950 1900 ¢

A

¢ o e Ev..
MLl ”‘%.‘?f =AY
R

i
LR wr;‘ﬁ?',.Ww..wmw < > e :
e - - B p ; .

ww umu bRy e e iR 7 -M, ,Ml,. .,4 VR N d .‘mw B ST N N b R

: s . B Py

i el ok ot : p ,, : :
: b B i y L “,,w»mm

s el
Bt i S,

\..‘ «w:,- 5 fi,u‘.\»‘-,bw",’qu, et rwm Tl R A i ’ . i

e i e . P S e o ) PR o " T B S ‘ :

u«u ,mwu i m« «‘ «Z ) "V ,M- B, ; o ,- e Mw‘# T o L R ) . i B ! N‘W”,W
1:‘: I i i ;M«

"‘4*“‘ s
it t i e ;
. o av:f“”w S ‘“r: okt . ol ety . M, e i’ Y e " s i -
¥ Dl m,....-l-‘;« 3 % ¢ p e el ity oy R A e A ; e i Tl w""b«hdm.w S ‘
o el e e A s i .\m‘uwnvw‘d“ A : ok o i Rt ‘ MW -
J»d mlvﬁw«"‘ku syt s i ol ,vh«m s o " i : . b B ‘ 5 ’ i i e e
< R : LG ' oL Lo e L i N ot ot L i v e b i,
R y P " . . e, o K i o e W-A‘\WL\

e T 3 i I qu. J"Az».

s A,m«m mw o i e *L!“ R

«"&Mwmn pig

et wd\”u‘ i

i i ; : 3 b : a ,wm "
B el Tl

Al i i ol ,u-r
5 4 DR ..L ‘
i v,mm,n.

: " o L .
b e I P w*«d\\“ﬁ,"*'ﬂ " e oo y § 8 S oo o 3 g n y
m-ww,urm, I S T e, AN - e "w;@mw %Mw%a‘wm\..qw 5 ! : b i it Tl e P . : )
v 3 ) " ' % e “ g ~ Phe o A B o . e o 4 s o i
o e ey o i L e : ' g b e
S M : B e o .’w‘l‘ua.mmu) g R

- o
iyt e 8 Tyl : - 3 B S hy Nl A
ik «wu.rm e o oo i " oo 3 . ok L e ~ e o G A
g R S iy

s s )
Sk AM\ AL LM, o vy :“:J'.“ gry
b i o,y oo SN i e ; " ! . i
s S . e o M < WWW“"” W mm.«:w e wmwmww 1*:“"“‘ T el < i e U oD
o e o e L g e S, P i o
g it w, - i i ] S i g Y “
) . - " wu« i e 'V"« agir ™

o n » e i i
""‘“*"“"W e fromvet . :
B 'ﬁ 7 o ,m“"i"’ﬁ »Jk k,.‘ r" b o ‘\.;‘MHMIMW.‘ iy A e j : ) b S o e Ay i eiAAE o 2 “‘ ik
" 0 " AR it S i i ol : . s o O “\AN‘ T i u“ i > ;e 9 ,,“ i g
‘,1 M E : ‘ . i ’ i A, i : .‘ w,“ui ‘.‘h,n!( q

eor
e »w.,..« Skl

‘WM
S »,” ey

S A i f -m
A i i Aty iy i e e i i ) Py .
R e ww.«wﬂ,,.m e wwﬂ Lk wqr‘o& R s e e et . ¥ o s :
al kst eagatacten o bt oo / e L e T e ; e ot i . : g i i
i, i s w ;-ew,. I et wf erto ; e e ; , e p . : e “ , A . R Al gl .
i : : g ot e 'wv,u....ww- e _Mv”\lq?,, : : i h i e R Ll A ) "-w ~. : : : e S et R ; ; P
it 1 e Lk ity s el n o oo Sl o i bt o . S 5 Ll il e e i i Sl e o et
M.h_..w e Al ot eibed i e i w“.a\"‘ ‘,w«h.m,w.:ww-r;ﬂ— e i o P T e " . Sl Gy : g Pk i et b ”\rwwﬂ i . % w’“‘ g
e EAt d‘ GRS - - : ﬁ T e 3 " - N ,’ y : A 3 n“‘u“'«w e AR
R A g " _uq, e WY L m,..‘,. ¢ o i e i i s W e i * ot i
RS fi iy pi e ’, “ N N e p o
e oo m:u..;'mm‘-.uw.« : “ - e e . Pk g o e I
Wi "Zf: s . '"‘W‘wu o 4 e T ---‘"““"“‘,M,\. Bt e o o e ‘\v '1“1\ ‘“"ﬂ Vo, f . g e Y e + i " f\&-.: :q s
PPy L e S prapaes oy St e P L e s g ; "y — . . T i
P . e b 9 AWV“ P o bt w-‘ Nof Ao o T A g el e Lo » 5 Y L e o el
AT - o w ikt b g ..n-m S iy 0 3 ”, K N e g il
i A et s e ’"meﬂx'vww ‘W':“ g R b ] e Lt s S - w.( o
s L

(! mw\.\ B

WA

» P ", o e
o, N A Y‘h S ! e mu"" o W ¢ . o i e ; ‘A_vf, o i g BRI ST X -, "mw.,“ s e
i g P s Sl R T i, R s ‘,, R i " ; /A»'w, PRI TR e - it i, P mt‘- muwm\ W

Wy DA, m i S, ww,. « o A ,ﬁ o e O R e g
lc‘mun.w N " *wm R o' it g M sl Wy uu i tim, M' - . ", ‘ - g R “ W M, “a N gt mwm
e . i ﬁ Sy A e WWH‘ W‘“W i w e . - . ot ‘Ml""’ b “ e e

. it : i A ) e " - At > 3 v ¢ . S s

o F“‘ e P e e oy b L + \',, -," v f‘ e e e i, i, a4 ‘“ a0 ] bt L

- w- L e i, hhage i ) e i v PR 2 g i " . X . ¢ .-‘“u‘ il e o i o M e -
o wm,y B = N e iy o ot S e P “ o, ¥t gy "l e et i A s G S
PR “ ‘ * il uu-w\v e r :‘M« i .‘,‘“ ki N n W‘" s N o R e ; o “ A ,‘ - T M W o2 u\(‘,u‘mp of w Mwm W. ¥ N,.«.w,.u .
i ¢ e el T R ' v '»w‘ A *\,,.,\..“ Mw('b R Sy " ._ i “ 0 e IR o - o o . P M o
w,m”‘k ‘v“n‘_‘”m P /wnu‘ A ¥ i W.,v '.“'\“ o o o " “ “ m‘,‘w “‘”“f , " " i, i ¥ b by, o T i
: L ) Y o i ; o u‘ " - et PR ‘ i

A s /»-"«” o al g = ot e P o ,,w;‘ g

m e s ,uu- ! - i ! L o
e 3§ i n-n‘l*‘

o UGN M E ¢ g ‘m‘«’w

o
«‘;‘ T

g i Rt
iy e T T e b e e
‘"““‘ ‘" . "‘\‘Jw g i o o : . Sl e « - e 0 O s » w«‘m.." T e
i w HE i m Sk e : ol : - : s ! U s T m - 4...4‘\‘43&“,‘”7;;
f s g R ) oo - o 2 . & -, " e W " " e N . i o w,wmw
e /_ . y . g g e e
“m . g i

«

o) o "‘,‘m

gt it ~ : e J«“t, Gt o :

el v i T e . ‘,H« :

o B Sl . e . v e

i b . e ‘ e, . : .
g ‘.‘,u";m” ‘,‘1 i s .* e ‘,‘:,\ bl s r‘“’ ,mw‘ s .a‘ .:..‘,,,,.‘.‘. w‘*” e . i %

o - o . s \ ,m.ﬁu«‘auﬁ \va um« m X gy e p Py S ! . ‘ _ i Wm“

fae, e i :"“ ! " ', i "*h,.-m{‘.\v.

m . e
;i il
i

;; R e ey

bt

ora ‘v'a..,‘m B oo

T i ,‘A‘Vvv\uww\ udie e e ey
Wty o e B s

B e
G o LA v;w ,M Ay ! :
e, m«"" . ol vau ! il G

: o ‘\v‘"m

“ ;

e ‘/,.‘ .v“;”\‘ g e il )l o N "

w-”"«/;% i il nr‘*““" "vﬂv"‘v o ol e - . - e % “ et A e “‘H“"‘“‘lw‘“ b 1l ““‘ "
‘nw i T R I e A ARt L - . DIREIRA 4 “M g iy Moy “,.‘.v\ il
A ) ;! - ! ¥ . o Lt 4 o { o e *‘www

o . ol Moo ‘.4‘_:“ e :

R

,..‘,“

L i “ O
A s “W R ,,,.h o s R b g ’
i B st o e e D e e e . i i . iy it
, . mw e A WL Gt i o it e : . S i . LA s, e [t ; s m
, s T i M‘ P w,w,,, i s -«‘ e ™ e e e ™ 3 e g e gl T o k o [. Tt ; R
o : ol et R gyl Ll e v ol - . Lo o Lo : S ,;u ; e “ o
K o i G - e S St e N _ : s " e . e, el o o ol
g V) .\\,.A.“ il S “‘"‘\“““"' jid oo TR RR T, I 2 : : i N i e g '~"1\ o
AR - AT ) . . e e P ~ . e » e ot ” S it it
e T @ . e e e wmw E N o i iy
) K . - b o Uy «lﬂ.t) ; “‘ Mnm‘““,\\””h s il st
“ P, g L
O e ««3

W ey e i
SR oty Py il e ‘,.n-rma" e n...uw.-., . i e o ¥
: it P Wm« - Mw‘u‘;m,im,,,,,, Mo . ; @ gl g . ; . P b : : . 2 e i
S w iy Frowa o e e ? Py P . p el e “, o e . Sl ey P 'y i
e i “Mw My ulm'“\lm(“".«.‘h‘ . : " ;s T W Tt i i . o ; I e i o
. ,M«v,\ww«www o w"‘" B Yt» m.v«w-‘ W s G e et . W g 3 N i uﬂ
oo it a il « @ o
ks ¥ . RN e " by o o S
B i ‘w"m el e . v P B o M el A . ,, i i . A
Dl O T i . . . - - g ) S g "
b g o e e o : i i e ) i T ‘
e o R T T o e (nvuwm\uu,J’V'm\W' . e . ; Lt q’ i i A s W
oSl : ¢ B et e

olla "
i ‘\n e
‘.»\ o

e S wm‘\‘m M
e L i
Em i it

it . A .
e el o W ) e
44 4 ity ‘m\ mmm.wm,m«mw
g

v'“"'« WUTRE ‘ o i

i ‘.\m 3 r.'t‘u

e N o “"W"uwu
st i i o ..,,W;”\mww“,m “,m.ﬁ B
gt . s e ot o
e gt p e gt ol : S PV . . . . y
Sihvid: " . ' ;, RN . i o ‘--.,W " m wxﬂr«w ’ r'\‘,',mu S I TR b i g pEyc A
say b, Y ” . i 0 s R e e ¥ y v | . . ™ X ot
<y, o e o s e TV o il ar ; a . : e i ur(‘ro\"wl.m\m
e rwu\w ) g s L S i il b w T 2 " e e o -y : st
i i e i i M " i , . : ! "y
o, ) ,." ,’;" TR Wit e iy s A g M 3 : o wl - gy ol Y L i o]
e w‘uvu«.% Wﬁ.::m_ ol e e ! A e + e 9 e ‘ " ' - PR, a m w..ﬁ «\wn
ot S : i e . ; g e S i Love S X s L e gt
e £ - r ™ e
e

-

————————— R T T e o I e . .
173 23:16°82 ‘ *M 20JANT9 23:16:82 % L™ N EOISJZ “'EJFNIOBJZAAAAOH ™ T¥S3936C  DOLA




7. STRUCTURAL DATA

7.1 Geophysical results

7.1.1 Well velocity survey and calibrated Sonic Log.

A well velocity survey has beeﬁ performed on 3/7-2 well. It has been
recorded and processed by SSL. ' “

The calibrated sonic has been pfoduced._-Fig. 5 shows the T=f(D).

7.1.2 Comparison - Prognosis Versus Results

Line ANO 7380, shot point 502 (see fig. 6 and plate 2)

The table below compéres prognosis to calibrated results.

Horizon Depth MSL (m) Discrepancy
Prognosis | Results (m) =
Cl. Top of Tuffitic zone -2460 -2448 -12
C2. Top of Chalk -2555 -2534 -19
D1. Base of Upper Cretaceous
Limestone ‘ -2675 -2774 +99
M2. Kimmerian Unconformity -2920 -2805 -115
J. Jurassic Sandstones - -2882 -
T. Triassic - -2920 -
E. Top of Zechstein Anhydrite/
salt ‘ -3185 | -2976 -209
F. Top of Rotliegendes -3990 -4140,5 +150,5
Corboniferous -4230 - -
TD - ' -4475 -4305 =170

Seismic section were calibrated in wells 2/6-1 and 3/7-1 on seismic
lines ANO 73.65 and ANO 73.80 (see fig. 6 and plate 2). These lines
were tied to the two recent Amoco lines ANO 7850 (see fig. 7 and plate
3) and 7832 (see fig. 8 and plate 4). The depths have been computed
using the velocity analysis developped at shot point 502 on line ANO
7380.
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7.1.3

7'2

7.2.1

Revised isobath maps are presented for

-Cl. Top of Tuffitic zone (fig. 9, plate 5)

-C2. Top of Chalk (fig. 10, plate 6)

-D1. Base of Upper Cretaceous Limestone (fig. 11, plate 7)
-J. Top of Middle Jurassic Sandstone (fig. 12, plate 8)
-F. Base of Salt (Top of Rotliegendes) (fig 13, plate 9)

Comments

The velocity survey performed at TD has shown that the picking of the
seismic horizons was not good at least for the bottom of the Chalk (D1)
and the top of Salt (E). The top of Triassic has also been mistaken
for the top of Upper Jurassic (M2).

The interval velocities used for the depth prognosis of the well have
been confirmed by the velocity survey results. The wrong picking on
the seismic can be explained by the poor reflector quality of Lower
Cretaceous which contains a lot of marl and limestone stringers. The
Jurassic sandstones are not thick enough to provide also a good seismic
reflector, while the reflector taken for the top of salt is in fact

an intra-saliferous reflector which correspond to a thick layer of
potassium salt (see fig. 14, plate 10).

Dipmeter

Tertiary to top of Chalk

The dipmeter have been recorded below 1800 m. In the tertiary sequence,
down to the top of the tuffitic zone (2473 m) scattered dipmeter reading
in the 20 to 50° range with highly scattered orimuths, between 90 and
270° are seen. No major structural features are inferred. Structural
dips are 10° North at the top of the interval increasing slightly with
the depth. Below 2150 m the structural dip has southwards direction with
a maximum of 15° around 2400 m.



BLOCK 2/8 MLOCK )4 !

i 614

e

R ATk §
el 4

—on ; R
3600~ “ iy .

- N o8

3 , 4

Ja0e -

3 P
‘“.;

4

E ,
4200
sane ] e §

o
OFFSHORE S’
oif
Oparsser: E3F AQUITAINE NORGE A aqu
[ norge a/s

5!”:— CALIBRATED SONIC AND IMPEDANCE LOG

- ON
sass_ SEISMIC SECTION 73-80

- 4 WELL Y72

seee EX/LORATION DIVIRION

:N dete:

- Oeutsed by Coveckd by £,
se0e- )

i i # aft

I i i ; y y
cone -

e

g
H]
H
3
-
t 3
.
s
i
Wi
o
)

H §
2 E
:
4«80 380 L
il mummannmutummummmumunuwlmmmwumﬂu\lmmnmnummwtmummuummnum I!illlllﬂlll!‘ﬂlﬂ“I%Iﬁlldﬂhl!ﬂlﬂﬂlﬁllhll TR
L L A A
‘ : ’r e i .«J« Ly
; : m.mm%wm’“’ e um i : e ‘
! : o R ; syl ot L G, mﬂﬁ}‘i}ut
A “‘“ ‘iﬂi\éﬂl"“”” ﬁmliliaih «h R R
Kz‘uw N
h "“:L‘.‘:ux&&
e U;’\\:;b-' “mt"'\;?*..“(::: r‘U‘ "N.
ﬁi‘%‘i‘lﬁiﬁ%
9 T
, : SR 7k _'*m'w‘
) MR "'ﬂ"" ,wwm. g M ) u.'.‘."ff.'.ﬁt‘.m\dk%v el
' i SR A A 3“;!."‘“"‘ :” Sl AL
; , M du’ ;’
i ! :} ‘W ﬂﬁ‘jﬂ‘.ﬁ" hqln”"g\
e ‘Ff AR R 4'(1!‘* , .W‘A"‘“ﬂf;ﬂ\u'.-f%”ﬂm‘y
i ';f“l.fn‘%‘m b }'{.fj“!.‘“”*"Mlm"%.hf" s W%‘“" iy
il ] W«‘M’)‘W"f ‘ '."Wﬂ Mm.‘&’" i ‘fi R, *u"”"“ Mﬂﬂgﬁm‘u
: i / 0 .WWM ‘t«“"« «’f “h‘ M M‘n" ’ " pet Bw.“ﬁiu"’n"#':’ ’M@Wﬁ;&% iy
i pany

t




7.2.2

7.2.3

7.2.4

At the top of the Tuff (2473 m) the structural dip is between 5 and
8° South.

The sands encountered between 2545 and 2553 m exhibits a dip of 32-34°
with a Southern azimuth at the top and a Northern one to the base. This
may represent a slumping of sand on the base of a southerly paleoslope.

Cretaceous

At the top of the Upper Cretaceous green patterns reflect a structural
dip of 5° East; Below 2650 m it turns southwards. The blue and red
patterns are scattered in value (from 6 to 80° with an average between
30 and 40°) representing mostly sedimentological and possibly minor
tectonical features.

In the lower Cretaceous (2779 - 2830) the green patterns show a
structural dip of 18° south. No main patterns are noticeable showing

a very quiet and flat depositional environment, the structural dip being
the result of the rising of the salt.

Jurassic

The upper part (2830 - 2907 m) which corresponds to the Upper Jurassic
shale exhibits a regional dip of 20 - 24° South which is most probably
the result of the hallokynetic activity.

In the middle Jurassic (2907 - 2945 m) the dips are very scattered in
angle (10 to 85°) and in direction (Southwest to East).Two Sand channels
(2907 - 2911,5 and 2931 - 2934 m) exhibit red and blue pattern with

a dip of 20 to 30° south showing a southwards current direction.

Triassic

In the Triassic sequence, scattered dipmeters réading in the 30 - 80°
range with a general southwards tendancy in azimuth do not allow to
define any major structural features.



7.2.5

7.2.6

Permian

Some very high dipmeter readings are noticed in the Potassium Salt
(Sylvinite) while the Sodium Salt (Halite) is without any dips.

Scattered in direction the dips in the Sylvinite are in the 60 to 70°
range.

The basal Anhydrite/Dolomite has a gentle dip of 5° eastwards.

Conclusions

The dip and direction noticed in the Zechstein basal unit is in
accordance with the regional shape of the Top of Rotliegendes (F-
Horizon) representing the paleoslope from the Mandal high to the Graben
to the East on which the salt started to wave (see fig. 13 and plate 9).

Above in the Triassic and Jurassic the dips azimuth are generally South
or South East but they are maih]y due to the Salt activity. It is
difficult to say if the direction of the sediments is also the result
of hallokynesis but it is believed that the source is somewhere in the
Northern to Western quadrant from well 3/7-2.

The Lower Cretaceous shows that during its deposition the sea bottom
was almost flat. The depth of deposition was most probably greater

than for the under and overlaying sediments. The salt activity resumed
during the Upper Cretaceous generating slumping in the newly deposited
sediments. After the deposition of the Chalk, the salt was still rising
but very gently.

The change of azimuth of the structural dip in the Tertiary reflects
only the position of the well at this level which is almost at the top
of the diapir.

In general the very scattered dipmeter reading both in angle and in
direction reflect a rather shallow environment. The worm burrows
noticed on K3 in the Chalk confirm also this hypothesis.

o)



8.1

8.2

HYDROCARBON SHOWS

Gas shows (see chromatolog plate 11)

The most important shows have been encountered in the Triassic section
down to 1500 m. Then the shows decreased regularly down to the top

of Salt. Only Cl have been noticed but in the Jurassic section where
traces of C2 and C3 were also recorded.

These gas shows are listed below:

775 - 1000 m 2 to 5% C1

1000 - 1050 m up to 16% Cl1

1050 - 1150 m 2 to 5% C1

1150 - 1200 m up to 24% C1

1200 -~ 1450 m 2 to 8% Cl

1450 - 1500 m - up to 20% C1

1500 - 1850 m 1to 42 Cl

1850 - 2000 m 0,8 to 44 C1

2000 - 2150 m 0,3 to 1,5% C1
2150 - 2400 m 0,1 to 0,7% C1
2400 - 2560 m 0,1 to 0,5% C1
2560 - 2830 m less than 0,1% C1
2830 - 3000 m 0,1% C1 to C3, rare weak fluorescences
Below 3000 m No shows

0il Shows

Only rare and weak fluorescences and cuts were noticed in the upper
Jurassic Shale.



9.1

9.2

CORING

Conventional Coring

Five cores have been cut, K1, K2, K3 in the Danian/Upper Cretaceous
Limestone, K4 in the Middle Jurassic and K5 in the Rotliegendes basalt.

No. Depth (m) Cored (m) | Reco- % Formation
vered (m)
K2 2575,5- 2590 14,5 13,25 91,4 | Limestone
K3 2602 - 2620,5} 18,5 2,8 15 Limestone
K4 2911 - 2921 10 8 80 Shale, Siltstone,
Sandstone
K5 4310 - 4319 9 9 100 Basalt .

Core descriptions are found in appendices 2 to 6.

Sidewall coring

Sidewall cores were taken from 2797 to 4145 m. A total of three runs

was performed.

Run no. Date Requested | Shot Recovered Lost | Misfire
1 14.05.81 30 30 28 2 -
2 13.06.81 30 30 14 8
3 14.06.81 30 30 20 - 8

Sidewall core description are found in appendices 7 and 8 (for runs
sand 2, while description for run 3 is not yet available because the
cores have been sent directly to Boussens from the rig for flash
studies.

o
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10.

LOGGING

Electrical logging was performed by Schlumberger.

FooL
-ISF-SONIC-GR

-1SF-SONIC-GR
-ISF-SONIC-GR
-ISF-SONICHGT )
-ISF-SONIC-NGT
-ISF-SONIC-NGT
~-SONIC-GR
-FDC-GR-CAL
-FDC-CNL-GR-CAL
NL-GR—CAL
-LDL -CNL-GR-CAL
-LDL-CNL-GR-CAL
-NGS

-HDT

-HDT

-HDT

~CBL

-CBL

Two run of RFT have also been performed.

773
1850
2562
3027
4244
4324
4000

772
2562
3026

4243,5
4301
4244
2560

3026,5
4293
2551
3012

148 m

754 m
1800 m
2554 m
3010,5
4023 m
300l m

148 m
753 m
2553 m
3011 m
4122 m
3010 m
1732 m
2554 m
3010,5

300 m
2300 m
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11.

TESTING

Two run of RFT have been performed, the first run being pretests and
the second one for sampling.

The pretests were performed at the following depths:
- In the Jurassic at 2933 m, 2912 m (no seal), 2910 m.

- In the Cretaceous at 2600 m (no seal), 2595 m 2598 m (seal failure),
2576 m, 2570 m.

Sampling was performed into the Jurassic at 2909 m. The pressure went
up to 6189 psi in 30 minutes. The pressure stabilization being very
slow it was decided to open the other chamber. After 9 minutes the
formation pressure reaching the mud hydrostatic pressure the tool was
closed in order to get a representative sample.

9 Titers of salted water (NaCl 115 gr/1t) were recovered, slightly
contaminated by the mud lignosulfonates. (The mud salinity was 47 gr
NaCl per litre).

The formation pressure gradient has been estimated at 1.49/1.50 mud
weight equivalent.
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12.

CORRELATIONS (see fig. 15 and table 1)

Correlations are made to the Petronord Well 2/6-1 which lies 16 km north
west and the Chevron well Lulu 1 which lies 22 km south east.

The Paleocene interval is thinning from 2/6-1 to Lulu 1. Siltstone
are found on well 2/6-1 and Sands on 3/7-2. The lower part where the
sands have been found may be missing on Lulu 1 because of the

Salt activity. One should have expected a thickening towards Lulu 1
because this well is deeper in the basin. Only hallokynetic activity
can explain it.

The Danian Upper Cretaceous Limestone are thickening from 2/6-1 to Lulu
1. The Limestone is a little thinner on 3/7-2 here also because of
the Diapir which formed the 3/7-2 structure.

The Lower Cretaceous follows the same trend as it is thinner on 2/6-1
than on 3/7-2. It is missing on Lulu 1 (see line ANO 7380 fig. 6 and
plate 2) where the chalk rests directly on Upper Jurassic shales.

The upper Jurassic shale are thinner on 3/7-2 but the general trend
is a thickening towards Lulu 1, deeper into the basin.

The Middle Jurassic thickness increases from 2/6-1 to Lulu 1. In age
sandstone are older on 2/6-1 (Alemian) than on 3/7-2 where they are
Bajocian and than on Lulu 1 where they are Bajocian to Callovian.

The Lower Jurassic is missing on the 3 wells, while a thin Triassic
is found on top of the Salt on 2/6-1 and 3/7-1. On Lulu 1 the Middle
Jurassic rests directly on the Zechstein evaporites.



Table 1

CORRELATIONS 2/6-2, 3/7-2, LULU 1

2/6-1 3/7-2 Lulu 1
Depth (m) Thickness (m) Depth (m) Thickness (m) Depth (m) Thickness (m)
MSL MSL MSL
TOP OF TUFF -2503 ~2461 -2680
187 73 42
TOP OF CHALK ~2690 -2534 -2722
337 240 492
BASE OF CHALK -3027 -2774 ~-3214
46 31 0
TOP HOT SHALE -3073 -2805 -3214
115 77 326
TOP JURASSIC SANDSTONE -3188 -2882 -3540
39 38 125
TRIASSIC -3227 -2920 -
28 56 0
ZECHSTEIN -3255 -2976 -3665

. AR, i




13.

CONCLUSIONS

Petroleum Results

The 3/7-2 well has been proved dry. Despite the thermal Alteration
Index of 2.5 noticed in the Jurassic, which indicates a maturation stage
in the middle of the oil window, only minor gas shows have been
encountered. This is to compare with the 2/6-1 well results where also
in the Jurassic the TAI was between 2 and 2.5.

Maturation study of organic matter contained in the Upper and Middle
Jurassic shales indicates that the oil migration started at the
beginning of the Tertiary time.

The structuration started during the Triassic but only slightly. It

was still going on during the Jurassic period. It went through a
maximum during the early Upper Cretaceous. During the deposition

of the chalk, the salt rising was still occuring. After deposition

of the chalk was completed the halokenetic activity went through another
maximum. The traps were therefore existing when the oil migration
started.

The absence of hydrocarbon has therefore to be explained.

Two hypothesis can be taken but they have still to be confirmed by
additional studies both geological (sedimentary) and geophysical
(structuration and faulting). These two hypothesis are:

- Lateral change of facies isolating the structure from the main hydro-
carbon source most probably located in the syncline to the South East.

- Faulting which isolates the structure or creates ways for
dismigration.

As expected, the formation pressure started to build up in the
Tertiary.

In the Paleocene formation a 8 m thick sand Tayer (2545 - 2553 m RKB)
started to flow water showing a formation pressure gradient in the 1.45

- 1.50 gr/cc range.

id
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»
From this point the formation pressure remains the same as RFT in the
Jurassic (at 2909 m RKB) indicates a formation pressure gradient of
1.50 MWE.

This match perfectly with the results from wells 2/6-1 where a water
kick was experienced in the Jurassic sandstones and was controlled with
a mud weight of 1.52 and Lulu 1 where the tests in the Cretaceous give a
formation pressure gradient just below 1.50 gr/cc and where the Jurassic
has most probably the same gradient (test reports have not yet been
received and this estimate is provisional for the time being).

Therefore this gradient can be taken for the 3/7 area.

The pressure gradient below the salt is still unknown.

The mud weight had to be raised in the salt only for technical problems
and the lack of porous zone in the pre-Zechstein formation made the

operator unable to perform any testing.

Regional implications (see fig. 16)

In the light of the 3/7-2 results the potential of the various
formations which were the targets of the well, can be summarized as

follows:
Tertiary:

The Eocene/0ligocene sands found gas bearing on 2/3-1 well are missing.
Their extent seems to be very local. They are most probably not a target
to be searched for in the area, they have not been encountered neither

on 3/7-2 nor on Lulu 1.

Between 2545 and 2553 m, sands were encountered into the Paleocene,

they are water bearing. These sands flowed some water and the formation
pressure gradient was estimated to be in the 1.45 to 1.50 sg range.

They are missing on 2/6-1 and Lulu 1.

o



The main clastic source during the Tertiary was the Shetland area and
the 3/7 is in a too far distal position to expect to find a good
reservoir in this interval.

Danian/Upper Cretaceous:

The chalk has been found water bearing and tight. The average porosity
from core analysis is in the 12 to 26% range, confirmed by electric

logs interpretation.
The permeability is generally smaller than 0.01 millidarcys.

The Chalk can still be a good prospect in the area. Structuration is
not enough to create a good prospect; the explorationist has to Took
both for the structuration and for the seismic character as proven by
Lulu 1. The 3/7-3 well will bring arguments for or against this

concept.

Jurassic

Only few meters of sandstones have been encountered. The interval is
only 38 m thick with two sandstone layers between 2907 and 2911,5m
and between 2931 and 2934 m. The porosity is between 4 and 16% and
the average permeability is 2.6 millidarcys with maximum of 9.8
millidarcys. An RFT at 2909 m recovered 9 liters of salty water (115

gr/1 of NaCl). The pore pressure gradient is 1.51 sg.

Preliminary stratigraphic and environmental analysis on Lulu 1 indicate
the sands to be in a probable fluvio-deltaic environment. On well 3/7-2
the Jurassic sands are very thin and fine. The reason is most probably
the proximity of the Mandal high to the West. At the time of deposition
of the Middle Jurassic the ground surface was almost flat in the 3/7-2
area, the well being located between the shore and the bassin slope.

As these sands are for the time being interpreted as feeder channels,
there is still good chance to find thicker sands in the South.

o
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Pre Zechstein series

The expected sandstones have not been encountered. Instead a
conglomerate with abundant dolerite and methamorphic rocks cemented
by fine sandstone has been found. The well has been bottomed in a

massive dolerite.

Well 3/7-2 is on the fringe of the Mandal high. The source of the
Rotliegendes sediments is expected to be the Fenno-Scandian shield.
Well 3/5-1 has encountered hundreds meters of Rotliegendes sandstone.
They may not have reached the slope of the Mandal high.

The volcanics rocks have been dated by the Potassium Argon method.

An age of 258 million years is given (Rotliegendes) with hydrothermal
alteration during the Lias and the Dogger. The examination and analysis
of fragment of K5 made by the Geological Museum in 0slo show that this
dolerite is extrusive. The 3/7-2 well is in a similar position than

the 17/4-1 well from the center of the Northern Permian Basin.

Therefore by comparison with the southern Permian Basin (Holland)
sandstones can still be expected in the center of this northern basin.
The main question remains the presence or the lack of the Carboniferous
source rock. This has still to be studied.

Study of the results of the 3/7-3 well which has been drilled after
the 3/7-2 and the interpretation of the new seismic which will be shot
beginning of 1982 may bring an answer to these questions.

e
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PROVISIONAL FROM DAILY REPORTS
and electric logs

~-DANIAN/CRETACEQUS CHALK
-JURASSIC SANDSTONES
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. o ! L : -
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N )

) Y: 56° 29 583697 RKB: 25m Starterd drilling: 30.03.81 3/7'2
Line : 73..80 SPisoz TTTOTTTTT At T.D:
Depths datum: RKB 77m Completed : -14.06.81. Country
Rig: DYVI ALPHA TD Driller: 4330 20.06. 8‘,1'; Logger: 4330 NORWAY
Stopped in: Tower Permian or older " B ‘ - off-shore
OPERATOR ELF AQUITAINE NORGE A/S LICENCE 023 OowNED sy PETRONORD
TARGETs PRIMARY: RESULTS (Preliminary)

- Eocene sands missing.
Chalk tight and water bearing.

t
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. 3 Sz T COLOR TO THE LIMESTONE,"FLASER CHALK".
[ 257 8" 55
[ EL ~le [T
! Jes R
N 3 > | > —L L PYRITE IN NODULES AMD IN JOINTS.
= N B < P71
- E - -t
. K [ | 8 1 T
- E -4 1 i
L 2580 3 21 & T 1
j a | I
. e | &
- 3] [+ 4
-~ 3 B
[ 3 318
3 B =
- 31821 =21 ., . -
2581 3 [=1 [+ 4 B P 9
[ 88| 2 I
3 — 11
i 3 o) Q ) Y74
492 = 9 T
B 0 T THIN BRECCIATED ZONE,FRACTURES FILLED WITH
P
- T T CALCITE AND PYRITE (DIPS 30 to 45%)
- l l .
! ss
" 2583 L1
i 92 a l' BIOTURBATION IS PREQUENTLY
s T 1 MASKED BY COMPACTION/
X : T [1 PRESSURE SOLUTION PHENOMENA.
_ 2584 T
s T
]
- »”
l B & 1
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CORE DESCRIPTION

RECOVERED: _13,25m

LOSS: 1.25m

P s e v - -

-

COMPANY: _ E.A_.N. pate:_01.05.81.

- et e S e . o -

WELL Ne: _3/7-2 oeprus<2575 .5~2590

- . - = .

CORE N*: 2 sheet 2

- . ——— e - ————

DESCIPTION

LN S |

|

L4 ' ¥ ' 1 4

T YT YTl ™

L B ! B | v

ML

v

LANRE TANL AN MM SN NN JRSE 2N S SN Su S aus mun aam mam

¥

W 308)
CALCITE FI RACTURES (Dippin Y
2588 \\ A4 LLED F {Dipping
> Il,[l
& ]
o L
P 1
T
2587 g 2 1
ol - LT
Qe /)] [a) 142}
@] = A,
4 for | 5
B (o] | (@}
E [ % x
a 0 Pt &
2 18l8] 3D
2
see “ =l 8] 5 L1
= oAt
% > ol I
3 o I /(5 LIMSTONE COMNCRETIONS ,BIOTURBATION.
8182 2 I
2500
2590
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CORE DESCRIPTION

Loss:_15.7m

e . - -

> . e e s e e s .

COMPANY: _E.A.N DATE: _ 02-05-81.

.
- n e mn - - - - e

WELL Ne: 3/7-2 DEPTHS: 2602-2620.5m

- e - " - e

CORE N*: _ _ 3

- - - ———

-

TrTTTY

r‘/o
DEPTHS g

® ("Q* (@.

LOG

DESCIPTION

iﬁi 4

L. L
-

P

s . 4
-

2603

LI
salssalisaadas

M

als

26048

YT PTPLITYTY I

2608

v ' v ' L4 ‘
R

1
al

PPy IPeY

rvygyryyrrryrTT

YT YT T Y

LENAARL AL DAL B ]

T

POOR POROSITY

NO SHOwWs

LOC MICROFRACTURES

up TO 70°

LIMESTONE,1t gy to tan,mudstone, chalky, abundant

stylolite with dark brnish cly residue,
local burrows.

|

[
1

|
i

|

|

LOST 157 m of

CORE 3
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l CORE DESCRIPTION
' CUT: J0m. __ _____ COMPANY: . E.AN. ____ DATE: 09-05-81.
_ RECOVERED:_Sm..... _80 _*% WELLN*:_3/7-2 .. _ DEPTHS: 2311-2921m
' Loss:__2m ________ CORE N*: _ _ 4 ______ ___
/e G
' DEPTHS | 2 &Q*#@ .?* o\q" LoG DESCIPTION
. 291
= 0
l F ALTERNATING:
b SILTSTONE.Grey green W/inclusions of organic matter.
B 0
l [ 2012 SANDSTONE .White translucent,v fine to fine,micaceous,
5 0 friable to poorly consdidated.
N SHALE.Light grey,silty,micaceous,w/slicken slides
' N and fractures filled with shales.
’ :- 0
1 | 2013
1
l: - 20 .
i b § =C
. e e <
- I 0 ol 8f
z
; 2
- 1 b=y
o 29‘5 o
= O [47]
L g §
-
fy
- >
R
0
s [ ®° 3o 2
- (o]
I 2
! <
m
- b=t
| I ;
: ki
| s 217 >
i .
o z
V -
l e m 0
d b
-
1|
d >
) - 2919 3 ©
|
[ 2920
l it norgs - EXPLORATION
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CORE DESCRIPTION |
cur:__Sm__ company: _ _EAN pate:_ _11/6/81
Recovereo:__>0____  _100 o el Ne: . 372 DEPTHS:_4310-4319m
toss:.__nul __ CORE N*: ___ 2 _______
LS > QQ G &
DEPTHS | 3¢ & & & | oo DESCIPTION
- 4310 ]
- 3 v \\ VOLCANIC ROCK,effusive,black,homogeneous, without
i 3 vV v apparent bedding - TYPE BASALT.
:' ; -Small spherical inclusions(mm) filled with green or
N E v blue-green mineral,soft.
| 3 v ~Fractures(cm) filled with volcanic breccia,
= 4:m-, v v white mineral,occasionally green or reddish mineral.
" v
3 VIl v
A 3 y v
i v
L v
I Vv
- v \J
i vV
= v
S v
N V_/\v/
L v v
: Vv
b v V 1
R v V
L v
- OVve 2 A/A with mm to cm vugs.
L -|le .O‘,v
[ °v" 4
| °.° .V Vugular volcanic rock,red to brown-red with
3 .V . similar inclusions becoming brown-black.
- "} . ° :
s e 0
L I ¢
3 V L ]
» T'. Ve
b v. A ]
- v
0 0
L e
- V . !. \
TY A
L . o
2 0 o
1. V
o ‘ . [Y
i AP
B o Ve
b ' » V
- vV 9 P
eif norge - EXPLORATION
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| SERVICE COMPANY: EAN-SPE
LASKED: 30
| RECOVERED: 14
SHOV 29
SIDE WALL CORES OESCRIPTION T0ST
WELL 3/7-2 RUN N°®: 1 FULL BULLET : l%
LICENCE :  Norway PAGE N*: 1
DATE : 13.06.81
MD
- te . Weee - M : medivm - & : geed
Fiveresconce
REC
N® | DEPTHS LI T HOLOG Y
%
1 4287 0
< | 4283 |2 | LosT i
3 J4202 |, lLigsr
4 {a270 |/ | iose )
5 }4261 |, [TOST
6 14257 |, | rosT .
7 14240 |20 | volcanic 4/,
8 4237 |, FIOST ‘ "
9 {4235 |, [TosT I
| Very altered microxx rock, brown, friable w/calcite, white - |
L0 | 4233 20 | volcanig :
. VEry aItered granitic rock: Quartz ?eldsg_ﬂg_’w .
11 | 4232 25 'black mica, calcite ‘ /
12 14230 |0 |evper
- jog
| CGL. well rounded, volcanic elements...cut dk b
13 14229 |40 {w/reduced parts of vf coarse sediments. . /
. nysumwtnerﬁr————— ,
14 14228 25 [~ Leiti /
15 (4223 0 | EmMPTY
CGL (one 2 cm well rounded —9f volcanic same as ng. 7,
16 14218 140 very altered, calcitic / 2
) ICGL _of vo v
17 14210 |25 verv altered, calcitic — 7/
Crystall. vein in volcano-sedimentary deposits, yery. altered, : -
18 14205 50 [rea bBrown. __L_____ /
19 4200 |/ |vost
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28

SERVICE COMPANY: E
ASKED: 10
RECOVERED : 28 ”
SIDE WALL CORES DESCRIPTION SHOL_: LN
WELL 3/7-2 RUN N®: 1 FULL BULLET : 28
LICENCE : PAGE N®: <2 ecovery: 26
« DATE : 14/5-81
Ir
R tr . trace - M : medum . G guad
‘ Fluerescence
REC
N* | DEPTHS LI THOLOG Y HE =L
. 3:10
l 19 | 2880 |70 [ Black shale A/A No |;
¥
' 20 | 2843 |70 | Black shale ~A/A "
- <
21 |2833.5/60 ; 3TE o T
ra
l 22 _2'837 10 |[—Black—6hate Al it hout Y i ety — i it il e Yo "
l: 23 12932.0{100{ Shale greenish grey, soft, slightly calcareous "
124 ]2937.5]100 slight lcareocus "
l 25 12927 |10 ["SHAIe, grecnish grey, SIIgRtIY sIITY, Glauconiti o amacTomess—] "
.' 26 |2822 0 LOST 1
27 2814 10 at calcareous "
l 23 [2804 |30 | _shale, greenish _grey, medium indurated, calcareous .
" 29 [2801 [100| Shale, brown red, very SLightly Silty, SOoft .
30 R797 - | Mud cake
' Ut nerge - EXMORLTICN

4
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o

SERVICE COMPANY: EAN
, ASKED: klo}
RECOVERED: 21
SIDE WALL CORES DESCRIPTION rome 30
WELL 3/7=2 Norway RUN N°®: 2 FULL BULLET : 28
LICENCE PAGE N* 1 Recovery: 26
DATE : 149.05.81 M. Dumeunier
tr . trace - M medium - G 0 gued
Flusrescence
REC ) -
N | DEPTHS | LITHOLOG Y cut
1 2997 |50 {shale, light grey -greenish, silty and calcareous No
2 | 2995540 [Clay, brown-red — - )
3 |'2990 (25 [Shale, Iight grey to greenisnh,laminated, SLIgRtly calcareous "
4 2930 - IMud cake "
5 | 297C | 25|shale, light grey, laminated silty "
e 2960 20|Shale A2 "
7 2543 20 [sandstone, light grey, very fine, friable "
3 2943 70 |Shale, grev greenish, with pyrite *
9 2938 70 |Claystone, silty, grey tg grean "
10 R933.5 | 50 [Sandstdne, grey, ) medium, ed, ) "
1l R932.5 | 40 [sandstone, light grey, AA "
12 R926.5 | 70 |{Shale, brown red, silty , "
13 12922 |30 [sandstone, grey, very fipne, friable, subrounded “
14 | 2908 70 Sandstone, light brown, fine, friable, subrounded "
15 R904.5 |~ QLOST
16 12894 |40 "
17 | 2885 |80 Black shale A/A b
18 |2875 |80 [BIack shale A/A "

eIt nerge - SXPLORATICN
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olf nerge - HINVIRATION

' | ASKED : 30
. 14
/ ) m 5
' SIDE WALL CORES DESCRIPTION ..%0" =
' WELL 3/7-2 (RUN N® : 2 ULl Y: 14
, Llc:"cg A NORWAY. PAGE N*. 2
' DATE : 13.06.81 o
' _gL: wese - M ;aedive ‘{: good
B Pinerescosnse
RecC
. ne | pEpis LiTHOLOG Y
l 20 |4195 |o |emmer
2% 14190 50 | Same as no.7, altered + small wh. incl (aof coarse) /
. 22 ja182 |75 m‘muwwmu_m_‘g___ /
| Lbrown, creme altered
L4
' 23 14276 |25 [TGL same as no. I7 7 3oft Bios green mnl /
24 14171 120 |'CGL same as no. 17 Vi
l 25 |4170 |0 |evwry
l 26 | 4169 |0 femrry
{27 | 4168 [15 [HicFocrystalline black, volcanic rock, altarad. y;
' 28 | 4166 |15 pAlternated volcanic rocks. /
' 29 | 4159 |0 lemery
' 30 74154.5 / TrTIer™]
. \
§
|
i




Appendix 9

3/7-2
WELL HISTORY SUMMARY

The well started on block 25/4 when the Dyvi Alpha with all anchors
racked, was ready for tow on February 26th 1981.

It was spudded at 06.00 hrs on March 30th 1981. Below are Tisted the
main points of the 3/7-2 well history.

03.04.81:

08.04.81:
10.04.81:

23.04.81:

28.04.81:
29.04.81:
30.04.81:
01.05.81:
02.05.81:
09.05.81:
12.05.81:
13.05.81:
15.05.81:
18.05.81:

Drilled 17 1/2" hole down to 770 m. Run ISF/SONIC/GR and
FDC/GR.

Enlarged hole to 26".

Ran 20" casing shoe at 754 m.

Leak off test at 775 m is 1.48 equivalent density.

Drilling 17 1/2" hole. Thight hole, swabing are encountered
for each survey below 1200 m.

A drilling break is experienced at 2534 m (driller depth).

A flow check at 2553 m shows a weak flow which was controlled
by raising the mud weight to 1.46 sg. Mud salinity increased
from 35 gr/1t Nacl to 54 gr/1t. Drilling resumed and was
stopped at 2563 m. Three days were necessary to run the
electric logs because of continuous slight flow.

Ran 13 3/8" casing. Shoe at 2552 m

Leak off test at 2568 m is 1.82 equivalent density.

Core no. 1, 2570 - 2575,5 m. Recovered 36%.

Core no. 2, 2575,5 - 2590 m. Recovered 91,4%.

Core no. 3, 2602 - 2620 m. Recovered 15%.

Core no. 4, 2911 - 2921 m. Recovered 80%.

Top of Zechstein is reached at 3001 m.

Drilling is stopped at 3027 m and electric logs are run.

9