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WELL 31/2-8
Summary of Well Data:

Well Classification
Location Coordinates

Water Depth

Derrick Floor Elevation :

Contractor/Rig
BOP-Stack

Mudlogging Contractor
Start of Operations
Spudded

Completed

Objective

Total Depth

Formation at TD
Results

Present Status
Casing record:

Logs

epx0035/042

new field well, wildcat

N 60° 57' 33.019"

E 03° 29" 49.843"

Intersection of seismic lines
8007-158 and 81007-406

345.5 m

25 m

Dolphin Services A/S, Borgny Dolphin
10 000 psi, 18 3/4"
Geoservices

15/06/82

16/06/82

18/08/82

primary: Upper Jurassic sandstones
of Humber Group in downfaulted fault-
block outside the Troll Field;
secondary: Lower Jurassic reservoirs
3375 m (driller's depth)

3380.5 m (logger's depth)
Triassic Cormorant Formation

Dry hole with o0il shows in Upper
Jurassic Sogn Formation; DST
(1843-1848 m) recovered 34 bbls of
water with traces of oil. RFT
recovered 1800 cc water and 100 cc
oil at 1849 m depth

plugged and abandoned

30" €sg: 469.5 m
20" csg: 826.0 m

13 3/8"csg:  1734.0 m

9 5/8"csg: 2732.0 m

ISF-BHC-GR-SP )
FDC-CNL-CAL-GR ) whole well coverage

LDL-NGT )
DLL-MSFL )
HDT ) partial well coverage
RFT )

CBL-VDL-GR-CCL )



Logs (cont.) Velocity survey

Cored Interval : 1841.8 - 1888.5 m (driller's depth;
3 cores)

Sidewall Samples : attempted: 180
recovered: 168

Production Licence PL 054 Group:

Statoil 50%
Norske Shell A/S (operator) 35%
Norske Conoco A/S 5%
Norsk Hydro Production A/S 5%
Superior 0il Norge A/S 5%
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DRILLING AND ENGINEERING REPORT
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I.1 DRILLING HISTORY 31/2-8

Following the abandonment of well 31/2-7 the rig Borgny Dolphin

was moved to location 31/2-8. The first anchor was dropped at 04:00
hrs 15.06.82. At 10:30 hrs 15.06.82 all anchors were in position
and successfully tension tested to 400,000 1bs. The final position
of the rig as given by the Syledis system was:

N 60° 57' 33.009"
E 03° 29' 49.849"

The seabed condition was checked with the underwater TV camera and
the temporary guide base with a 5 m long, 60" diameter skirt and
four anti-rotating posts, was run and set level on the seabed. The
following distances were established:

Water depth
DF - Seabed

345,5 m
370,5m

Well 31/2-8 spudded at 05:30 hrs 16.06.82 with a 26" bit and 36"
hole-opener. The 36" hole was drilled to 480 m without incident and
8 joints of 30" casing were run to 469.5 m and cemented in place
with returns to seabed. The cement was drilled out with a 173" bit
and 26" hole-opener and 5 m of new hole was drilled to a depth of
485 m. The 30" hydraulic latch, ball joint and dump valve assembly
were run on the 21" marine riser and successfully latched onto the
30" housing. A 14 3/4" pilot hole was drilled to 840 m and mud of
1.35 SG was spotted in the open hole to ensure hole stability
during logging. The following logs were run to check for shallow
gas:

1. ISF/SONIC/SP/GR (run No. 1)
2. FDC/CNL/CAL/GR (run No. 1)

Inspection of the logs confirmed the presence of a gas bearing
zone from 510 to 530 m which had been suspected due to a maximum
gas reading of 10% whilst drilling the 14 3/4" pilot hole.
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The 14 3/4" pilot hole was under-reamed to 26" without incident.
1.30 SG mud was spotted from bottom to seabed and the dump valve
opened to equalize the hydrostatic heads. The well appeared to flow
and the dump valve was closed. A BGT log was run to check the hole
size and it was found to be under gauge in some places. After the
second under-reaming run, mud of 1.40 SG was spotted from bottom to
510 m and 1.65 SG mud from 510 m to seabed. The riser was displaced
to seawater and a subsequent flow check, with the dump valve open,
revealed the well to be static. The BGT log was re-run and con-
firmed the hole to be 26". The marine riser was unlatched and
retrieved prior to running 38 joints of 20" casing to 826 m without
incident. The casing was successfully cemented with cement returns
to seabed.

The BOP-stack was run and satisfactorily pressure tested. After
drilling out the 20" casing shoe, a leak-off test was carried out
to an E.M.W. of 1.80 SG. An 84" pilot hole was drilled to 1063 m to
provide better control when drilling through a section where the
seismic survey had indicated the possible presence of a gas charged
fault plane. No indications of gas were seen and the pilot hole was
opened up to 174". Drilling continued to the 13-3/8" casing setting
depth at 1745 m which was reached without incident at 24:00 hrs
13.07.82 after 82 hrs drilling, and the following logs were run:

1. ISF/SONIC/SP/GR (run No. 2)
2. FDC/CNL/CAL/GR (run No. 2)
3. CST (29 recovered, 1 misfire) (run No. 1)

Prior to running the second log a wiper trip was made due to tight
hole, and the mud weight was increased to 1.40 SG to stabilize the
shale. The 13 3/8" casing was run to 1734 m without any problems.
During the subsequent cementation approximately 300 bbls of mud
returns were lost and there was no final pressure increase, indicat-
ing that the cement plug had not landed on the float collar.

After a scheduled BOP test, an attempt to pressure test the casing
failed, indicating a leaking shoe track and poor leak-off at the
shoe. An RTTS packer was run and set at 1716 m and the casing was
satisfactorily tested to 3000 psi for 15 mins. The shoe was drilled
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out and a subsequent leak-off test gave an E.M.W. of 1.45 SG. A
squeeze cementation was carried out at the shoe and the second
leak-off test gave an improved E.M.W. of 1.62 SG.

The 12 1/4" section was drilled to 1842 m after a drilling break at

1838 m was circulated out. The bit was pulled and coring operations

commenced. The following cores were cut using a Diamant Boart fiber-
glass sleeve coring assembly and 84" coreheads:-

Core No. 1: 1842 - 1851.5 m recovered 100 %
Core No. 2: 1851.5 - 1870 m recovered 95 %
Core No. 3: 1870 - 1888.5 m recovered 100 %

The hole was opened up to 12 1/4" and the 9 5/8" casing setting
depth of 2743 m was reached without incident at 18:00 hrs 18.07.82
after 200 hrs of drilling including coring. The following suite of
logs was run:-

1. ISF/SONIC/SP/GR (run No. 3)
2 FDC/CNL/CAL/GR (run No. 3)
3. LDT/NGT (run No. 1)
4,  MSFL/DLL/CAL/SP/GR (run No. 1)
5. HDT (run No. 1)
6. RFT (pressure tests) (run No. 1)
7. RFT (sample) (run No. 2)
8. RFT (sample) (run No. 3)
9. CST (100% recovery) (run No. 2)

10. CST (29 recovered, 1 empty) (run No. 3)
11. CST (29 recovered, 1 misfire) (run No. 4)
12. CBL/VDL/GR (on 13 3/8" casing)(run No. 1)

The 9 5/8" VAM casing was run and cemented at 2732 m.

After drilling out the shoe a limited leak-off test was carried out
to an E.M.W. of 1.91 SG. 84" hole was drilled to 3317 m when a wash-
out occurred in the drill pipe and the string had to be pulled.
After continuing drilling, a second washout in the drill string
again caused some minor delays. T.D. at 3375 m BDF was reached at
03:30 hrs 03.08.82 after 50 days on location. The following suite
of logs was then run:
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ISF/SONIC/SP/GR (run No. 4)
. FDC/CNL/CAL/GR ' (run No. 4)
. LDT/NGT/CNL (run No. 2)
. HDT (run No. 2)
RFT (pressure tests) (run No. 4)

Velocity Survey

CST (28 recovered,1 empty,1 lost) (run No. 5)
CST (23 recovered,2 misfire,5 lost)(run No. 6)
CBL/VDL/CCL (on 9 5/8" casing) (run No. 2)

W 00 ~N O O &~ W N =
. * .

The 81" hole was plugged back by setting 4 cement plugs from 3370

m to 2535 m. The last cement plug inside the 9 5/8" casing was pres-
sure tested, by using an RTTS packer set at 2390 m, to 1000 psi
differential pressure at the 9 5/8" casing shoe.

The decision was made to Drill Stem Test the Upper Jurassic sand-
stone and a bridge plug was set at 1870 m to Timit the sump length.
After spotting clean brine across the test zone the interval 1843 -
1848 m was perforated at 4 spft. using a 4" casing gqun. A DST -
assembly was run on 5" drill pipe with a fresh water cushion giving
ca. 1000 psi drawdown on the formation. However, after setting the
packer a wireline blind-box-run confirmed that a leak had occurred
in the test string (later found to be the RTTS circulating valve),
and the string was pulled. After re-running the DST-string and set-
ting the packer at 1827 m, the well was flowed for 2 minutes fol-
lowed by a one hour build up period. The well was re-opened and
flowed until it died after some 33.2 bbls inflow (as estimated on
the basis of a blind-box-run locating the water level at 34 m BDF).
The APR-M valve was closed and the well killed by reverse circula-
tion and +/- 33 bbl of formation fluid recovered. After pulling the
test string, a formation water sample with traces of oil was recov-
ered from the DST tool. A wireline-sandbailer-run was made finding
22 m of sand fill on top of the bridge plug. '

The well was secured by setting a cement plug from 1870 m to 1694 m
covering the perforated interval. The 9 5/8 and 13 3/8" casings
were cut at 795 m and 766 m respectively. A 175 m cement plug was
set across the two cuts and 30 bbls of cement were squeezed into
the 20" x 13 3/8" annulus. A final 200 m cement plug was set inside
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the 20" casing with the cement top at 415 m. The riser and BOP
stack were then pulled.

After an unsuccessful attempt to mechanically cut and retrieve the
20" and 30" casings, it was decided to re-cut the casing at 380 m
with a J.R.C. chemical casing cutter. The cut casings, together
with the permanent and temporary guide-bases were recovered using
an 18 3/4" H-4 Vetco connector.

The sea floor was visually inspected by divers and a video record-
ing was made. The area was found to be completely clear except for

a large crater with cement around it.

The rig was deballasted and at 01:00 hrs 18.08.82 the last anchor
was bolstered and the tow to Bergen shipyard commenced.
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ABANDONMENT STATUS DIAGRAM 3i1/2 -8
(NB. ALL DEPTHS QUOTED BDF.)
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370.5m - SEA BED

30" CASING SHOE 469.5m
36! HOLE 480 m

20" CASING SHOE 826m
26" HOLE 840 m

TOC 1000m IN
171/72" x 13 3%/3" ANNULUS
TOC 1075 m

IN 133" x 956" ANNULUS

1336 "
72"

CASING SHOE 1734 m
HOLE 1745 m

PERFORATIONS 1843 -1848m

MODEL ‘N’ BAKER BRIDGE-
PLUG AT 1870m

958" CASING SHOE 2732 m
12 /4" HOLE 2743 m

82" HOLE T.D. 3375 m

FiG. I. 1.1
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31/2-8 DRILLING PROGRESS CURVE

0
__________ ACTUAL
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CASING DATA WELL No. 31/2-8
DATE RUN SIZE GRADE WT/FT(LBS) COUPLING SHOE DEPTH(MBOF) REMARKS
17.06.82 30" X-52 310 ATD-RB 469.5 m Housing joint 13" WT.
(1" WT) Squnch Vetco 30" hub.
24.06.82 20" X-52 129 Hunting 826 m Vetco 18-3/4" SG Housing.
Swift Float shoe used.
DW-LH
06.07.82 13-3/8" L-80 72 BTC 1734 m Shoe and float collar used.
23.07.82 9-5/8" L-80 47 VAM 2732 m Shoe and float collar used.
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BIT RECORD SUMMARY WELL NO. 31/2-8

RUN BIT BIT JET SIZE DEPTH ROP W08 PUMP Muo CODE
NO. NO. SIZE  MFGR/TYPE 1 2 3 4 ouTt METERS HRS M/HRS 1000 RPM PRESS GPM WT VIS T B G REMARKS
LBS
1 1 26 HTC/0SC 3aj 24 24 24 - 480 109.5 13 8.4 0-15 110 1700 1050 S.W. visc.pills 1 1 [ Run with 36" HO.
2 2 14-3/4 Smith/DSJ 20 20 20 18 485 5 0.5 10.0 0-10 80 1800 1050 S.W. visc.pills 1 1 I Dring. cement.
3 3 14-3/4 Smith/DSJ 18 18 18 18 840 355 22 16.1 5-20 120-140 2800 1094 1.07 52 7 5 1 Pilot hole.
4 3RR 14-3/4 Smith/DSJ 18 18 18 18 - - - - 5-13 130 2500 1094 1.07 52 - - - Underreaming.
5 3JRR 14-3/4 Smith/DSJ 18 18 18 18 - - - - 0-10 150 2500 1094 1.12 43 - - - Underreaming.
6 RR4 17} Smith/DSJ 18 18 18 18 845 5 1.5 3.3 25 100 900 532 1.27 51 2 2 1 Dring.cement +5m
. new formation.
7 5 84 HTC/XIG 12 12 12 - 1063 218 21 10.4 10-30 110-135 2500 448 1.29 50 5 4 | lost 1 nozzle.
8 6 173 Smith/DGJ 18 18 18 18 1274 211 13.5 15.6 25-50 110-140 1550-2200 600-840 1.32 55 2 31
9 7 174 Smith/DSJ 18 18 18 16 1745 471 43 11.0 30-50 140  1800-3500 800-900 1.36 54 5 6 1 Casing point.
10 8 12-1/4 HTC/X3 - - - - - - - - - - - - 1.20 60 - = - Check trip to
locate TOC.
11 8RR  12-1/4 HTC/X3 - - - - 1750 5 1 5.0 15 60-120 2000 800 1.20 60 - - -  Also drilled
21 m cement.
12 9 12-1/4 Smith/SDGH 14 14 14 11 1842 92 8.5 10.8 a0 130 3400 670 1.20 60 2 2 1 Also drilled
35 m cement.
13 CH1 8% CcB 303 - - - - 1851.5 9.5 3 3.2 10-22 100 475 200 1.21 49 - - - <Core No.l.
14 CHZ 8} C8 303 - - - - 1870 18.5 5 3.7 10-22 100 500 220 1.21 49 - - - Core No.2.
15 CHZRR 8} CB 303 - - - - 1888.5 18.5 3.5 5.3 20-25 110 700 250 1.21 49 - - - Core No.3.
16 10 12-1/4 HTC/J22 13 13 14 - 2172 283.5 28 10.1 50 130 3400 650 1.22 50 4 7 1 Also opened
cored hole from
1851.5 m.
17 11  12-1/4 Smith/3JS 12 14 14 . 2416 244 30.5 8.0 50 130 3400 650 1.22 50 2 7 1
18 12 12-1/4 Smith/3JS 15 15 14 - 2743 327 34 9.6 70 80-110 3600 635 1.23 50 2 71
19  9RR 12-1/4 Smith/SOGH - - - - 2743 - - - - - - - 1.24 50 - - - Wiper trip
hetween logging
runs,
20 9RR 12-1/4 Smith/SDGH - - - - 2743 - - - - - - - 1.24 50 - - - MWiper trip prior
' to running casing.
21 13 8y HTC/X16 12 12 12 - 2748 5 1 5.0 20-25 80 2850 455 1.24 53 3 2 1 Orilling cement +
3m new formation.
22 14 8} Smith/F 3 10 11 11 - 2867 119 21.5 5.5 45-90 45.90 2850 389 1.24 53 1 3 1
23 15 8} HTC/J33 11 11 i1 - 3019 152 29.5 5.2 45-50 90 2850 414 1.24 54 3 31/8 Badl{ worn on
bit legs.
28 16 8} Smith/SBGH 11 11 11 - 3055 36 9.5 3.8 20-30 130 2800 404 1.24 55 4 4 3/16 :3ad1)]l worn on
hit legs.
25 17 8} Smith/f 3 i1 11 11 - 3060 5 3 1.7 10-30 90 2800 399 1.24 55 1 1 1 Morn on bit legs.
26 18 8} Smith/OGHJ 14 14 14 - 3080 20 4 5.0 20-35 130 1800 404 1.24 53 3 3 3/16 Worn on bit legs.
27 19 8) HTC/J22 11 11 11 - 3317 237 42.5 5.6 40-45 100 2950 404 1.24 54 3 4 1 Broken teeth.
28 20 8% HTC/J33 11 11 11 - 3375 58 11.5 5.0 40-50 100 3000 404 1.24 50 2 31/16 TD.
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CEMENTATION DATA WELL NO. 31/2-8
Jos J08 HOLE SIZE/ CASING  CEMENT  SACKS SLURRY LOSSES
DATE DESCRIPTION DEPTH SHOE TYPE USED WEIGHT MIXWATER ADDITIVES (BBLS) REMARKS
(M. BOF) (M.BOF) (ppPG)

17.06. 30" Casing 36"/480 469.5 Clas§ G 995 13.2 Seawater 0.36 gps Econolite  Ni} Cement returns to scabed.

1982 . 956 15.8 Seawater 3 % BWOC CaCl,

24.06. 20" Casing 26"/840 826 Class G 1603 13.2 Seawater 0.36 gps Econolite Ni) Cement returns to scabed.

1982 579 15.8 Seawater 2 % BWOC CaCl,

06.07. 13-3/8" 174"/1745 1734 Class G 1884 13.2 Freshwater 0.36 gps Econolite 300 Lost 300 bbis of returns. The

1982 Casing 383 15.8 Freshwater 0.15 gps CFR-2L cement plug was never bumped

due to problems with the stroke
counter.

09.07. 13-3/8" shoe ~12-1/4"/ 1734 Class G 244 15.8 Freshwater 0.10 gps CFR-2L Nil Squeezed 25 bbls to improve

1982 squeeze 1750 5 ppb (by mixwater) shoe cementation.

MICA
23.07. 9-5/8" Casing 12-1/4%/ 2732 Class 6 187 13.2 Freshwater 0.36 gps Econolite Nil The 13.2 ppg slurry is a
1982 2743 1230 15.4 Freshwater 0.15 gps CFR-2L scavenger slurry, whilst the
0.70 gps Halad-10L 15.4 ppg slurry is the main
slurry. Good returns through-
out the job.

06.08. Abandonment 84"/3375 2732 Class G 223 15.8 Freshwater 0.29 gps CFR-2L - Interval covered: 3170-3370 m.

1982 plug no.1
81" hole.

06.08, Abandonment 84" 2732 Class G 223 15.8 Freshwater 0.29 gps CFR-2L - Interval covered: 2910-3110 m.

1982 plug no.2
81" hole.

06.08. Abandonment 81"/ - Class G 243 15.8 Freshwater 0.29 gps CFR-2L - Abandonment: of 9-5/8" casing.

1982 plug no.3 9-5/8"csqg. Interval covered: 2650-2850 m.
81" hole +
9-5/8" csq.

06.08. Abandonment 9-5/8" csg. - Class G 116 15.8 Freshwater None. - Interval covered: 2535-2620 m.

1982 plug no.4 Set to cover possible weak point
9-5/8" csg. in the 9-5/8" casing. Tested

cmt. plug to 3500 psi with
RTTS packer.

12.08. Abandonment 9-5/8"csg. - Class 6 203 15.8 Freshwater 0.15 gps CFR-2L - Abandonment of test zone.

1982 plug no.5 Squeezed 1 bbl away. Interval
Squeezing off covered: 1694-1860 m. Tested
perforations. cmt. plug to 2000 psi/15 mins.

and with 20.000 1bs weight.

14,08, Abandonment 9-5/8"/ - Class G 636 15.8 Seawater None. - 9-5/8" csg. cut at 795 m, 13-3/8"

1982 plug no.6 20" csg. cut at 766 m. Covered interval:
9-5/8"/ 702-850 m. Squeezed 30 bbls into
13-3/8"/20". 13-3/8"/20" annulus. Pressure and

weight tested the plug to 1000
psi and 20,000 1bs respectively.

15.08. Abandonment 20" csg. - Class 6 1073 15.8 Seawater 2 % BWOC CaCl2 - Interval covered: 415-610 m,

1982 plug no.7. Tested plug with 20,000 lbs

weight.




@

DEVIATION DATA WELL NO. 31/2-8

{MAGNETIC DECLINATION 6 DEG W. OF TRUE NORTH)

DEPTH A.H. QNGLE oI\ZIMUTH AéIMUTH DEPTH T.V. NORTHING EASTING G LEG
(M.B.DF) ‘(IEE$())M ("MAGNETIC) ("TRUE) (M.SS) (M.FROM LOCN) (M_.FROM LOCN) (°/100M)
401 ) {Totco) - - - - -

440 1 " - - - - -

480 1 " - - - - -

601 1 " - - - - -

705 0 “ - - - - -

801 i " - - - - -

840 3/4 " - - - - -

942 1/4 125 119 917 0.56 0.19 0.88
1054 b 95 89 1029 0.45 0.90 0.28
1063 374 25 19 1038 0.51 0.96 8.28
1169 3/4 25 19 1144 1.82 1.41 0.00
1274 3/4 110 104 1248 2.30 2.30 0.97
1379 0 0 354 1354 2.14 2.96 0.71
1485 ¥ 230 224 1460 1.80 2.64 0.47
1580 3/4 110 104 1555 1.35 2.96 1.15
1685 1 63 57 1660 1.68 4.39 0.70
1896 11/4 87 81 1871 3.08 8.21 0.25
1990 1 100 94 1965 3.i8 9.63 0.82
2135 1/4 250 244 2110 3.00 9.98 0.50
2172 i 240 234 2147 2.87 9.77 0.70
2278 3/4 228 222 2253 2.08 8.94 0.26
2382 240 234 2357 1.04 7.75 0.30
2416 1 220 214 2391 - 0.62 7.34 1.05
2532 3 242 236 2507 - 1.92 4.26 1.82
2669 3 265 259 2644 - 4.61 -2.23 0.87
2743 21 263 257 2718 - 5.34 - 57 0.69
2808 3 3/4 265 259 2783 - 6.06 -9.18 1.93
2897 3 3/4 270 264 2872 - 6.92 - 14.93 0.37
3002 4 3/4 265 259 2976 - 8.11 - 22.61 1.01
3059 41/2 270 264 3033 - 8.79 - 27.15 0.83
3080 4172 270 264 3054 - 8.97 - 28.79 0

3198 4 1/4 270 264 3171 - 9.91 - 37.74 0.21
3317 4 3/4 265 259 3290 - 11.31 - 46.96 0.53
3375 5 267 261 3348 - 12.16 - 51.82 0.52

TABLE I.1.4
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FORMATION LEAK OFF TEST DATA WELL No.___ 31/2-8

' CASING HOLE MUD W, IN USE MAX EQUIVALENT MUD Wi,

No. | DATE  ISZET™ | DepTHImI| SIZE (™) | DEPTHIm)|  5.G. | PSI/I000FT S.G. PSIZIO00 FT REMARKS.

1 [28.06.82 20" | 826 173 845 1.25 540 1.80 781 Stabilized value.

Low value
2 109.07.82)13-3/&" | 1734 112-1/4 1750 1.21 524 1.45 629 due to poor cement job
around the shoe.
3 [10.07.82 | 13-3/8" | 1734 12-1/4 | 1751 1.21 524 1.62 701 After squeeze cementing the
shoe. Stabilized value.
4 |25.07.82| 9-5/8" | 2732 8} 2748 1.24 537 1.91 825 Limited test.




TIHE ALLOCATION 31/2-8

Started well at 00:0C hrs, 15.06.82, spudded well at 05:36 nrs, 16.06.82 and zbandoned well at 01:00 hrs, 18.08.82.

PHASE 1TEM JUNE JULY AUGUST TOTAL HRS. %
PREPARATION - Towing ¢ 4 0.26
~ Laying/ pulling anchors 1.5 7.5 0.49
- General preparation 18 18 1.17
Sub totatl 29.5 1.92
DRILLING - Bit on bottom 67.5 238 33.5 339 22.05
- Round tripping 59.5 173.5 54 287 18.67
~ Reaming/enlarging 42.5% 8 1 51.5 3.35
- Circulation/condition mud 33 21.% 4.5 59 3.84
- Condition hole for casing 3 15 18 1.17
- Running casing/drilling out
cement/leak off test etc. 31 38 69 4.49
- Cementing/ WOC 6 13 19 1.23
- Running/pulling riser and/or BOP's 51 51 3.32
- Flanging up and testing 15 42.5 17.5 75 - 4.88
- Fishing 7.5 1.5 0.49
- Repairs 14 g 5.5 28.5 1.85
- Surveys 9 19 1.5 29.5 1.92
- Observe well 6.5 6.5 0.42
- Slip and cut drill line 3 1 4 0.25
Sub total 3 87.95
EVALUATION - Coring (on bottom) 11.5 11.5 0.75
- Round trip with core barrel 19.5 19.5 1.27
- Recovery of core 6.5 6.5 0.42
- Opening cored hole 3.5 3.5 0.23
- Condition hole for logging 1.5 23 4 28.5 1.85
- Logging 15 43 50.5 108.5 7.06
- Circulating for samples 8 8 0.52
- RFT testing 4] 41 2.67
Sub total Y44 77
TESTING - Condition hole for tubing 1 1 0.07
- Running/pulling tubing 45.5 45.5 2.96
- Rigging up surface equipment 10 10 0.65
- Circulating/observing well/
bullheading/gravel packing 13 13 0.84
- Testing BOP's etc. 4 4 0.26
- Schlumberger wireline 7 7 0.45
- Flopetrol wireline 9.5 9.5 0.62
- Flowing well 1.5 1.5 0.10
- Pressure build ups 2 2 0.13
- Abandonment test zones 21 21 1.37
- Repairs 3.5 3.5 0.23
. Sub total 118 7.68
ABANDONMENT - Plugging back and WOC 27 27 1.76
- Cutting/retrieving casing 58.5 58.5 3.81
- Pulling riser/BOP stack 10 10 0.65
- Laying down string 4 4 0.26
- Preparing for move 3 3 0.19
- Anchor handling 14.5 14.5 0.94
- Repair 1 1 0.07
Sub total 118 7.68
TOTAL HOURS 1537 100

|

TAbLE I.l.6



1.2 MUD REPORT

See special report from Anchor Drilling Fluid A/S.
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1.3 RIG_MOVE AND ANCHORING

Rig Move Summary

Rig
Data rig move

Rig released
Rig arrival

01d location
New location

Co-ordinates

Water depth
Rig mover
Survey operator:

Borgny Dolphin
12-15 June 1982 (2 days, 3 hours)

13 June, 1500 h
15 June, 1800 h

31/2-7
31/2-8

60° 57' 33" N
03° 29' 49,8 E

345.5 m
Shell Expro
SIPM
Huntings

For further details see encl. 7 (rig move report).
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1.4 SITE SURVEY

A/S Geoteam was commissioned by A/S Norske Shell Exploration and
Production to perform a site survey in block 31/2, which covers an
area of approximately 5 x 5 kms around the proposed well location
31/2-8.

The field work took place in the period between 21 March 1982 and 1
April 1982,

The survey was a combined seafloor investigation, bathymetric sur-
vey and a high resolution seismic survey.

In order to map the sea floor topography and locate any debris or
wrecks that might present problems to a drilling operation, pro-
files were run with echo-sounder and side-scan sonar.

For observation of the uppermost zone of soft sediments, profiles
were run with deep-towed boomer. Analog sparker was run on alter-
nate lines to the boomer to observe the upper 40 m of seabed.

To observe geological horizons down to a depth of 1000 m below sea-
bed, high energy sparker with multi-channel digital recording was
utilised.

Conclusion

The seabed dips gently towards the NNE in the 31/2-8 survey area,
water depths increasing from 343 m ML in the south-west to 349 m ML
in the north-east. At the centre of the survey area the water depth
is 345 m ML,

Although the general seabed topography is relatively smooth, local
variations are caused by the occurrence of pockmarks. These are
evenly distributed across the site and are normally between 1 m and
3 m in depth. The lengths of the larger pockmarks vary between 10 m
and 40 m, with elongation in a north-west/south-east direction.
There are on average 7 pockmarks, of more than 10 m length, per
square kilometre in the survey area. /
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The soft silty clay composing the top 15 m to 30 m of seabed should
be noted when anchoring a floating structure, but it is not expect-
ed to present any special problems. No obstructions or debris can
be seen on the sonar data in the 31/2-8 survey area.

The erosional unconformity that lies between 480 m and 520 m MSL at
the centre of the area may be overlain by sand and gravel thinning
in easterly direction towards a pinchout, whose trace runs roughly
in a north-south direction. The possibility of encountering pockets
of gas at this depth exists, but is considered less to the east
than to the west of the pinchout.

It should be noted that the centre of the survey area lies to the
west of the pinchout.

At 1100 to 1200 milliseconds two-way time, 900 m to 1020 m ML, anom-

alous seismic reflections suggest the presence of gas accumulations
several hundred metres above the anticipated payzone.
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I.5 GEOLOGICAL SAMPLES

Ditch Cuttings

Cutting samples were collected every 10 m from 490 m to 1400 m. In
the interval 1400 m to 3375 m (TD) samples were taken every 3 m.

The cuttings were taken and described by the geologists of the
mudlogging contractor Geoservices under supervision of Shell
wellsite geologists.

For a detailed description of the cutting samples see the
Geoservices Master Log and the Shell geologists' Cuttings Log.

Cores

In order to properly evaluate the Upper Jurassic objective coring
started just below the top of the reservoir (1836.5 m).

As 0i1 shows were encountered, coring continued until the shows had
terminated, which was achieved by cutting three cores:

Core no. 1: 1841.8 - 1851.5 m recovery 100 %
Core no. 2: 1851.5 - 1869.7 m recovery 95 %
Core no. 3: 1870.0 - 1888.5 m recovery 102 %

Top core 3 is depth adjusted.
In order to cope with possibly unconsolidated sands as observed in
the previous wells in block 31/2 the fibreglass sleeve coring tech-

nique was used. For details see core description sheets (encl. 3)
and Master/Cuttings Logs.
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Sidewall Cores

Sidewall cores were taken in the 173", 12 1/4" and 81" hole
sections. A total of 180 samples were attempted, 168 of which were
recovered.

A detailed description of the samples is given in enclosure 2.
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1.6 HYDROCARBON INDICATIONS

Although well 31/2-8 is classified as a dry hole, several signifi-
cant hydrocarbon indications were encountered particularly in the
objective Sogn Formation. Also in the sequence above the Upper
Jurassic reservoir sandstones minor hydrocarbon indications were
noticed occasionally.

In the deeper section, however, no hydrocarbon shows were present
(with the exception of one sidewall sample in the Statfjord
Formation). The following is a brief description of the shows as
encountered while drilling. They are also indicated on the
completion log and described in detail on the cuttings and master
logs, and in the sidewall sample and core descriptions
respectively.

1) "Base Quaternary? unconformity"

From 520 - 530 m ditch gas readings of 8 - 10% were observed.
The gas is obviously associated with the sand streaks on top
of the "base Quaternary? unconformity".

2) Lower Tertiary

a) Between 1424 m and 1439 m (base Hordaland Group/Top Balder
Formation) a limestone, which was, however, only present as
traces in the cuttings gave a moderate to good milky white
cut fluorescence. Ditch gas readings were only slightly
increased above background.

b) At 1461.2 m (Balder Formation) a silty streak in a side-
wall sample consisting of claystone gave good, yellow to
white, direct fluorescence and a streaming cut with milky
white fluorescence.

c) At 1631.6 m (Lista Formation) fluorescing, calcitic veins

in a claystone sidewall sample gave a streaming cut with
milky white fluorescence.
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d) In cutting sample 1799 m a medium brown, hard, chalky
dolomite, which was only present as traces, yielded a weak,
milky white cut fluorescence.

3) Upper Cretaceous Shetland Group

When entering the porous chalk, the ditch gas reading jumped
up from a background below 1% to 55% at 1811 m and decreased
just as rapidly to below 1% after circulating bottoms up.

Below 1811 m, minor parts of the white, chalky limestone cut-
tings showed a light brown o0il stain, yielding a slow cut with

a weak to moderate, milky white cut fluorescence.

4, Upper Jurassic Sogn Formation

When entering into the Upper Jurassic reservoir sands (1836.5
m) ditch gas readings went up to more than 4% from a back-
ground lower than 1%. No oil shows were observed on the cut-
ting samples.

On the cores taken, very good 0il shows were observed in the
coarser grained, clean sands between 1841.8 m and 1854.8 m. In
the carbonate cemented band down to 1856.6 m, direct fluores-
cence became patchy.

In the deeper, very fine to fine, micaceous sands the quality
of the shows deteriorated further until they disappeared
completely around 1872 m.

At 1876.3 m, isolated, weak shows were seen. In the topmost,
also very fine, micaceous interval, which had not been cored,
two sidewall samples gave good shows.

For a detailed evaluation of the hydrocarbon bearing top inter-
val of the Sogn Formation see chapters 1.7 and 1.8
(Petrophysical report/Production test) and encl. 5 (core evalu-
ation panel).
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5) Lower Jurassic Statfjord Formation

Below the Sogn Formation, only in one sidewall sample at
3050.5 m (at the top of the Statfjord Formation) were
hydrocarbon indications encountered. The fine-grained
sandstone showed a light yellow, moderate to good direct
fluorescence, which was, however, patchy and dispersed only.
The cut was slow with a milky white, weak to moderate
fluorescence,
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1.7 PETROPHYSICAL REPORT

General

A petrophysical evaluation was made from the top of the Jurassic
sands at 1836.5 m downwards. Above this depth, no petrophysically
interesting zones were encountered. This interpretation is based on
a suite of Schlumberger logs, a listing of which is given in Table
1.7.1.

The Jurassic sands are interpreted to be oil bearing from 1836.5 m
to ca. 1868 m; below this depth no hydrocarbons are encountered.

The formation consists of sandstones with some tight calcareous
streaks. The sandstones consist of clean and micaceous intervals.

The micaceous material has a clear effect on both the GR and the
FDC/CNL,

The GR increases from the "clean" sandstone level at 30 API to any
value up to ca. 80 API.

As in general it is thought that the the CNL is more affected by
mica than the FDC, only the latter is used for porosity determina-
tion.

Two different matrix parameters are used: 2.65 g/cc for “clean"
intervals (being intervals with a GR reading less than or equal to
55 API) and 2.67 g/cc for "dirty" or micaceous intervals (being
intervals with a GR exceeding 55 API).

A water density of 1.02 g/cc is used.

The FDC is corrected for hydrocarbons in the oil bearing interval,

The correction is based on the hydrocarbon saturation in the invad-
ed zone as derived from the Micro Spherically Focussed Log (MSFL).
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An 011 density of 0.8 g/cc is used, together with a mudfiltrate
resistivity of 0.092 Ohm.m (at 191° F (88.3°C), salinity 21500
ppm NaCl).

The hydrocarbon saturations are calculated with the Archie formula
from the true resistivity as derived from the Dual Laterolog (DLL)
and MSFL using a formation water resistivity Rw=0.05 Ohm.m, m =
1.95, n = 2, and a = 1.

The hydrocarbon saturations calculated are below 50%.
The obtained values are reasonably reliable in the clean sand from
1842 m to 1853 m, but less reliable below, where the sand is very

micaceous.

Averages over porosity-saturation-classes are specified below.

Class Cut-offs Gas/ net av.porosity av.hydrocarbon
0il saturation
(m) (%) (%)
0 o < 18% 011 21.7 15 9
1 g < 24% or 0il 18.3 26 25
SH< 50% ‘
excl. 0
II p < 32% or 0il 0 - -
SH< 90%
excl. [
I1I g > 32% or 0i1 0 - -
SH> 90%
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Overview of Schlumberger Logging Operations on Well 31/2-8

Casing Drilling Bit

List

depth depth size Log Run Interval Date

(m) (m) (inch) no. (m)

469.5 840 17-1/2 ISF/BHC/GR 1 370.5-833 20.06.82
FDC/CNL/GR/CAL 1 469-834

826 1745 17-1/2 ISF/BHC/GR 2 775-1741.5 04.07.82
FDC/CNL/GR/CAL 2 777-1742.5
CST 1 1577-1601 (29 cores)

1734 2743 12-1/4 ISF/BHC/GR 3 1735.5-2738.5 19.07.82
FDC/CNL/GR/CAL 3 1735-2740.5
DLL/MSFL/CAL 1 1735-2729
LDT/NGT 1 1735-2729
CST 2 1751-2725 (88 cores)
HDT 1 1735-2740.5
RFT 1-3 20 pressures,6 samples/

attempts

CBL/vDL 1 469-1735
CBL/VDL 2 792-2725

2732 3375 - 8-1/2 ISF/BHC/GR 4 2732-3378.5 03.08.82
FDC/CNL/GR 4 2732-3379.5
LDT/CNL/NGT 2 2732-3379 ,
CST 3 2732-3373.9 (51 cores)
HDT 2 2732-3379.5
RFT 4 13 pressures
WST 1 575-3370 (74 levels)

of Abbreviations:

BGT:
BHC:
CAL:
CNL:
CST:
DLL:
FDC:
GR:

epx0

borehole geometry tool
borehole compensated sonic
caliper

compensated neutron log
chronological sample taker
dual laterolog

formation density compensated
gamma ray

035/042

HDT:
ISF:
LDT:
MSFL:
NGT:
RFT:
VDL:
WST:

high resolution dipmeter tool
induction spherically focused
litho density tool

micro spherically focused log
natural gammaray spectroscopy tool
repeat formation tester

variable density log

well seismic tool (well shoot)

TABLE I.7.1



1.8 PRODUCTION TESTS

Wireline Formation Tests

Between the top of the potential reservoir sand at 1836.5 m BDF
and TD at 3375 m BDF four runs were made with the Schlumberger
Repeat Formation Tester (RFT) at two different stages during the
drilling of the well. The tool was equipped with the high resolu-
tion Hewlett Packard (HP) crystal gauge.

The first three RFT runs were made in the 12-1/4" hole between the
13-3/8" casing shoe at 1734 m BDF and the 12 1/4" TD at 2743 m BDT.
Fifteen pressure readings covering the interval from 1845 to 2702 m
BDF were obtained in run no. 1. The readings indicated a water
gradient of 0.447 psi/ft for the whole interval (see Fig. I.8.1).
In the same run several unsuccessful attempts (due to plugging)
were made to obtain a fluid sample from the clean sand interval
between 1842.5 and 1855 m BDF. The presence of an oil saturation
in this interval had been evidenced by bleeding cores and electric
logs indicating a low hydrocarbon saturation. Additional sampling
attempts from the same interval were made in run no. 2. Severe
plugging and malfunction of the HP gauge were experienced at three
points within the interval and the tool was moved down to 1884.5 m
BDF. At this point some flow into the sampling chambers was
obtained, but the HP gauge still malfunctioned. At surface the
sampling chambers were each found to contain about 2 litres of mud
filtrate. The tool was redressed and rerun in a last attempt to
obtain a sample from the potentially hydrocarbon bearing interval.
The upper sample chamber was opened at 1849 m. Flow pressures of
20-25 psi were noted. Some 1800 cc mud contaminated formation water
and 100 cc of emulsified hydrocarbons were obtained at surface.

RFT run no. 4 was a pretest run made below the 9-5/8" shoe. With 11

new pressure points it extended the pressure gradient down to 3344
m BDF confirming a very thick aquifer (see Fig. 1.8.2).

epx0035/042



Drill Stem Test

Bleeding cores and the interpretation of electric logs had
indicated the presence of an o0il saturation (possibly only residual
0il) in the clean sand interval from 1842.5 to 1855 m BDF.
Unsuccessful attempts to recover a fluid sample from this interval
still left uncertainty as to whether the o0il was producible. It
was, therefore, decided to drill stem test the interval 1843 - 1848
m BDF. The mechanical aspects of this test are discussed in the
"Drilling History" section.

About 33 barrels of formation water with a trace of oil were
recovered in the test. Analyses indicate that some of this water
was polluted with brine. However, trustworthy samples were

recovered from the drill collars. Table 1.8.1 shows an analysis of
this water.

The formation pressure indicated by the 31/2-8 DST is in agreement
with the RFT results.
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FORMATION WATER ANALYSIS
Company.. A/S Norske Shell . . Date 260882 ...................... SAmpleno...12.PST 2 .
Well............ 3LL278 e FIBI .o eeeeeeceesceesessesessasesnessacens SLALE ..eeeerreeeereneseseeaes e enteaens
Sampled from.......... DELLLING COLLAL o iereresstetessesassasssassesesapats st asasssbateante e assasastesasnate
Date sampled e h2s08.82 Date analyzed 240882 ........................ Analyst....TS. ...
Total Dissolved Sofids ....492.520....." MO/l ..corvurunrrnrrnnn. Specific Gravity 1.:034. ... .88 ..
Resistivity.....Q. 158......... ohm-meters a....88. ... *F ph...... 7'95 ................... {a 68 ...... °F
*Constituens mg/L meq/L Constituents mg/L meq/L
Sodium . 16.600 723 Chioride '29.780 840
Calcium 1.870 93 Bicarbonate 615 10
Magnesium 320 26 Sulfate « 0
Strontium 295 7 Csrbonate Y
. Barium 23 Hydroxide 0
iron 20 1 Phosfate -
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PART II

GEOLOGICAL REPORT
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11.1 Introduction

Well 31/2-8 was located in the northern part of block 31/2, some 3
km NW of the Troll Field boundary, to test a downthrown Jurassic
fault-block outside the Troll Field.

The primary objective was the Upper Jurassic, shallow marine sands
of the Humber Group (especially the Sogn Formation).

The Lower Jurassic was a secondary objective and would be evaluated
by drilling into Triassic sediments. This would also satisfy NPD's
request for the last commitment well of licence 054 to be drilled
as a complete Jurassic test outside the established Troll Field.
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I1.2 STRATIGRAPHY

The sedimentary sequence penetrated by well 31/2-8 is subdivided
into lithostratigraphic groups, formations and members, which are

defined in the regional geological framework of the area as far as
established.

In the following, a brief 1ithological description of the different
intervals will be given.

Table I1.2.1 gives the formation tops, while table I1.2.2 shows the
biostratigraphic subdivision. The information is also displayed on

the well summary sheet and in greater detail on the completion log

(enclosures 1 and 6).

Lithology:

a) Nordland Group 370.5 (SF) - 528 m

From seafloor (370.5 m) to 485 m the hole was drilled with
returns to seabed. The only log run in this interval is a
gamma-ray through the casing, which is not particularly useful
for determining detailed 1ithological variations.

From 485 m to 528 m a lightgrey, very hygroturgid, soft clay
is encountered, which is variably sandy, slightly silty,
carbonaceous and calcareous. Towards the base ("base
Quaternary? unconformity") it is interbedded with loose,
medium to coarse sand, and some streaks of soft, white, chalky
limestone.

b) Hordaland Group

1) "Miocene" 528 m - 771.5m

This section is monotonously composed of the same light-
grey, soft clay, which is seen in the Nordland Group above.
Occasionally traces of shell fragments are observed. Only
rarely do stringers of sand occur.
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2)

3)

epx0035/042 -

"Oligocene" 771.5m - 1191 m

Also below the "base Miocene unconformity" the lithology
is mainly made up of clay, which is, however, slightly dif-
ferent from the one above.

Its colour is brownish grey. It is slightly better consoli-
dated, more silty and slightly glauconitic and micaceous,
however, hardly carbonaceous nor calcareous any more.

The interval is subdivided into two parts by the "Mid-
0ligocene unconformity" at 1022.5 m.

The upper part is similarly monotonous as the Miocene.
Stringers of redbrown, hard limestone or dolomite are
scarce. The only remarkable feature is the scattered occur-
rence of crystalline pebbles, particularly between about
840 and 890 m.

The lower part stands out by a very sandy top interval with
a strikingly high glauconite content. Deeper down an
increase in carbonate content (both calcitic and dolomitic)
is observed. Towards the base of the Oligocene the silt
percentage increases until the claystone grades into
siltstone over the last ten metres.

"Eocene" (1191 m - 1428 m)

The “Top Eocene unconformity"” is a very pronounced 1itho-
logical boundary, although there are claystones below and
above. The Eocene claystones are moderately hard and not
swelling. Very characteristic is their 1ight bluegreen
colour and waxy appearance - above all in the upper part.
The top few metres are also characterized by a partly
orange-brown colouration. '



Stringers of carbonate cemented, fine-grained sandstone
occur down to about 1300 m, as well as rare dolomite
streaks.

From this depth, the claystones have again a more greyish
colour and considerable carbonate and silt contents.

Around 1400 m a redbrown, and lightpurple to pink coloura-

tion is present. Towards the base limestone stringers
occur,

c¢) Rogaland Group

1)

2)
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Balder Formation (1428 - 1471.5 m)

Although being very pronounced on logs, the Balder Forma-
tion in this well does not show any specific lithological
features apart from perhaps more frequent limestone
stringers and an occasional brownish green colouration.

The Balder Formation and also the lower part of the overly-
ing interval are supposed to contain volcanic tuff, which
could, however, not be recognized in the samples. Possibly
the abnormal colourations around 1400 m and in the Balder
Formation might be caused by altered volcanics. There have,

however, no special analyses been carried out to confirm
this assumption.

Sele Formation (1471.5 - 1500 m)

The Sele Formation can be distinguished from the underly-
ing Lista Formation only by ambiguous differences in log
character. Lithologically, it consists of non-calcareous
claystones similar to the ones above and below.



3)

d)
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Lista Formation (1500 - 1808 m)

The main 1ithology of the Lista Formation is grey, silty
claystone which does not show any striking differences to
the overlying claystone.

At the top it is non-calcareous, but it becomes significant-

1y calcareous further down, occasionally, and especially
towards to base of the formation, grading into marl.

Additionally, streaks of different kinds of limestone are
very frequent, much more than in the overlying formations
and can reach thicknesses of several metres.

A special feature around 1600 m is the occurrence of sand
streaks of different grain-sizes, which are occasionally
carbonate cemented.

Shetland Group (Maureen Fm?) (1808 - 1821 m)

Only 13 m of probable Paleocene chalk on top of the
Kimmerian unconformity were penetrated by well 31/2-8. The
predominant lithology is white, soft, chalky limestone,
which contains abundant planktonic foraminifera. Occasional-
1y glauconite is observed. As is shown by the resistivity
log these chalky limestones have a considerable porosity,
which in this well was partly gas charged. (Ditch gas
readings were up to 55%). Subordinate streaks of marl and
dark grey, argillaceous limestone are present.

At the base, calcareous sandstone is present in one
sidewall sample.



e) Humber Group

1)

2)

3)
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Kimmeridge Clay Formation (1821 - 1836.5 m)

Below the Kimmerian unconformity, 15.5 m of Kimmeridge
Claystone is preserved. It shows the characteristic dark-
grey to brown and black colour of this formation. Occasion-
ally it is calcareous. Traces of coal have also been
observed.

Sogn Formation  (1836.5 - 1968 m)

Two basic types of sandstone make up the Sogn Formation.
Predominant is a lightgrey, friable sandstone with grain-
sizes ranging from medium to coarse sand.

The other is a medium to dark grey, hard, very fine to fine
sandstone, which is characterized by considerable contents
of mica and carbonaceous material.

Both types\can have calcareously cemented stringers, so-
called doggers. Subordinate shale streaks occur.

Middle Heather Formation (1968 - 2189 m)

This formation is a rather monotonous sequence of
brownish-grey, argillaceous siltstone to very fine sand-
stone. Similar to the fine-grained sandstones of the Sogn
Formation it is carbonaceous and micaceous, and also
pyritic. Thin stringers of coarser sandstone occur.

Doggers are frequent. Streaks of soft, chalky limestone are
observed as well.



4)

5)

Fens Formation (1280 - 2265.5 m)

The Fens Formation is characterized by an alternation of

siltstone to very fine sandstone as described above and
coarser sandstones.

Also here doggers and limestone streaks are present. A
striking feature is the occurrence of hard tuff layers.

Lower Heather Formation (2265.5 - 2516.5 m)

- - - - - - - - - -

The Lower Heather Formation is as the Middle Heather
Formation a monotonous sequence of argillaceous, micaceous,
pyritic, and carbonaceous siltstone to very fine sandstone.

Its colour is, however, more greyish. Doggers and limestone
streaks occur also in this formation, which is slightly
calcareous throughout and occasionally even marly. String-
ers of coarser sands are very scarce. Worth mentioning is
also the occurrence of traces of medium brown, chalky
dolomite, of limonite, siliceous fragments, and coal in the
upper part.

f) Brent Group

An

attempt was made to subdivide the Brent Group into

formation equivalents. Three are thought to be recognizable.

1)

epx0035/042

Tarbert Formation Equivalent (2516.5 - 2568.5 m)

Lithologically this interval is not significantly differ-
ent from the micaceous siltstones to very fine sandstones
of the overlying Lower Heather Formation. Only the colour
changes slightly into light grey to yellow. Streaks of
coarser sandstone, limestone and marl are, however, more
frequent. In the lower part, traces of coal, which also are



2)

3)

observed throughout the Humber Group, reach significant
amounts.

Ness Formation Equivalent (2568.5 - 2675 m)

This interval is dominated by silty claystones with a pale
grey to dark brown colour. The most characteristic feature,
however, is the frequent and occasionally rather thick (up
to 4 m) coal seams. Subordinate streaks of carbonaceous
shale occur. Coarse sandstones occur as well, particularly
in the Tower part, where also the claystones can have a
considerable sand content.

Etive Formation Equivalent (2675 - 2719.5 m)

The Etive Formation Equivalent represents a single, 45 m
thick body of coarse sandstone with carbonate cemented
streaks and minor streaks of siltstone, claystone and
shale.

g) Dunlin Group

1)
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Drake Formation (2719.5 - 2824.5 m)

The Drake Formation consists mainly of grey to brown
claystones, which are silty and slightly sandy and, except
for the top part, only slightly consolidated and
hygroturgid.

Streaks and interbeds (up to 15 m thick) of medium to
coarse sand are present as well.

Both sandstones and claystones contain carbonate cemented
stringers.



2)

3)

4)

5)
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Cook Formation (2824.5 - 2895.5 m)

The Cook Formation is a thick sequence of fine to coarse
sandstones. They are micaceous and argillaceous and
frequently carbonate cemented. They are also the first
sandstones, which have a considerable kaolinite content, a
feature which is characteristic also for all the
stratigraphically deeper sandstones. Streaks of dark grey
to black, non calcareous, carbonaceous shale occur. Between
2870 and 2875 m, a striking bed of this shale is present.

Upper Amundsen Formation  (2895.5 - 2966.5 m)

The Upper Amundsen Formation consists of grey, silty, and
slightly sandy clays to claystones, which are often marly.

Streaks of shale and carbonate cemented sandstone occur
infrequently.

Johansen Formation (2966.5 - 3034.5 m)

The Johansen Formation comprises a whole range of
kaolinitic sandstones of different grain size classes and
variable clay and mica contents. In places, they grade into
claystone and/or marl. Carbonate cemented stringers are
frequent.

Streaks of coal and shale occur occasionally.

Lower Amundsen Formation (3034.5 - 3047.5 m)

Log correlation suggests the presence of this formation.

In the cuttings, however, there is no indication of a
significantly thick claystone between the Johansen and Stat-
fjord formations. Sidewall samples shot in this interval



are very argillaceous, very fine-grained, micaceous
sandstones, which could just as well belong to the Johansen
Formation.

h} New Red Group

1) Statfjord Formation (3047.5 - 3274 m)

An attempt was made to subdivide the Statfjord Formation
into its three members.

la)Nansen Member (3047.5 - 3063 m)

The medium to coarse grained sandstone unit between the
“Statfjord coals" and the Dunlin Group has tentatively been
called Nansen member although its development is not
particularly characteristic.

1b)Eiriksson Member (3063 - 3143 m)

epx0035/042

The top of the Eiriksson Member is marked by about 5 m of
"Statfjord coals". Two facts are worth mentioning in connec-
tion with these coals in well 31/2-8. Firstly they are not
true coals but rather carbonaceous shales with coal streaks
and characteristic ferruginous "seat earths". Secondly
palynological analyses indicate a late Pliensbachian/ earli-
est Toarcian age for them, whereas generally they are sup-
posed to be of Hettangian age.

The rest and main part of the Eiriksson Member represents a
thick sequence of kaolinitic sandstone which is mainly medi-
um to coarse grained. Occasionally it is carbonate cement-
ed. Minor streaks of coal, claystone and shale are also
present.



1c)Raude Member (3143 - 3274 m)

2)
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Palynological analyses indicate that probably the lower-
most Jurassic is missing in this well. Tentatively this gap
has been assigned to the top of the Raude Member.

The Raude Member represents an alternation of sandstones
and silty claystones. In the upper part the claystones are
characteristically grey and red variegated. In the lower

part they are just grey again and sandy. Occasionally they
are shaly.

Streaks of limestone and traces of limonite and silicified
wood occur,

The sandstones are kaolinitic, and can be argillaceous and
micaceous. Carbonate cemented streaks occur.

Cormorant Formation (3274 - 3380.5 m (TD))

The top of the Cormorant Formation is characterised by an
almost 40 m thick, redbrown, calcareous, silty and sandy
shale with streaks of white limestone.

Below it is an alternation of multicoloured shales and
kaolinitic and calcareous sandstones similar to the Raude
Member of the Statfjord Formation.



Well 31/2

Formation

Tops (m BDF):

Nord1
Horda

Rogal

Shetl

and Group (Sea Floor)

land Group ("Base Quaternary? unconformity")
"Base Miocene unconformity"
"Mid-0ligocene unconformity"
"Top Eocene? unconformity"

and Group

Balder Formation

Sele Formation (Top Paleocene")
Lista Formation

and Group (Maureen Fm?)

Humber Group

Kimmeridge Clay Formation ("Kimmerian unconf.")
Sogn Formation

Middle Heather Formation

Fens Formation

Lower Heather Formation

Brent Group

Dunli

Tarbert Fm. Equiv.
Ness Fm. Equiv.
Etive Fm. Equiv.

n Group

Drake Formation

Cook Formation

Upper Amundsen Formation
Johansen Formation

Lower Amundsen Formation?

New Red Group

Statfjord Formation
Nansen Member?
Eiriksson Member
Raude Member
Cormorant Formation
T.D.

epx0035/042

370.5

528

771.5
1022.5
1191

1428
1471.5
1500

1808

1821
1836.5
1968
2189
2265.5

2516.5
2568.5
2675

2719.5
2824.5
2895.5
2966.5
3034.5

3047.5
3063
3143
3274
3375

3 3

3 3 3

|2 3 3 32 =

3

2 3 3 3 =3

TABLE II.2.1



Well 31/2-8

Biostratigraphy:

(490 m,
780 m,
1214.8 m,
1589 m,
1808 m,
1821.7 m,

1837.2 m,

1964.5 m,
2082.6 m,
2120.0 m,
2160.5 m,
2314.5 m,
2385.8 m,

2473.5 m,
2516.0 m,
2548.0 m,
2672.5 m,
2709.3 m,
2815.0 m,

3100.4 m,
3169.8 m,

drd)
drd
1gd
drd
drd
1gd

1gd

1gd
1gd
1gd
1qd
lgd
1gd

1gd
1gd
1gd
1gd
1gd
1qd

1qd
1qd

epx0035/042

(acc. SIPM, EP

770  m,
1174.1 m,
1432.4 m,
1807.6 m,
1816 m,
1830.5 m,

1937.5 m,

2068.5 m,
2107.5 m,
2145.2 m,
2285.2 m,
2368.0 m,
2407.1 m,

2497.0 m,
2532.5 m,
2665.5 m,
2687.0 m,
2792.3 m,
3065.8 m,

3228.0 m,

12.1)

drd
1gd
1gd
1gd
lqd
1qd

1gd

1gd
lgd
1gd
1gd
1gd
1gd

1gd
1gd
1gd
1gd
1gd
1gd

Tad

Miocene

0ligocene

Eocene

Paleocene

?Paleocene

Early Kimmeridgian-Early
Portlandian (probably late
Early Kimmeridgian)

late Late Oxfordian-Early
Kimmeridgian (probably early
Early Kimmeridgian)

late Late Oxfordian

early late Oxfordian

Early Oxfordian
Middle-Late Callovian
Early-Middle Callovian
Late Bathonian-Early
Callovian

Middle Bathonian

Early Bathonian

?Bajocian
Aalenian-Bajocian

Middle Toarcian

Late Pliensbachian-Early
Toarcian (probably late
Pliensbachian)

?Late Hettangian or younger
Rhaetian

TABLE II.2.2



I1.3 SEISMOSTRATIGRAPHY

Velocity Survey

A velocity survey was carried out by Schlumberger. Data was record-
ed at 68 intervals in the depth range 475 - 3380 m, with 6 addition-
al duplicate shots to ensure internal consistency within the run.

Interference of the casing caused high frequency interference at
475, 715, 875 and 1025 m. The check shot arrival times were
repicked at these levels. Data recorded at 610 m and 774 m was dis-
carded because high levels of casing noise made the arrival time
picks unreliable.

For further information see the Schlumberger reports on seismic
calibration log and synthetic seismogram.

Stratigraphic Identification of Reflections

The stratigraphic tie to the reflection section is given in
enclosure 4. A summary of the Two Way Travel Times (datum MSL) and
formation tops (datum DF) is given below.

Depth (m) TWTT (m-sec)
Top Hordaland Group 528 637.5
Base Miocene Unconformity 771.5 862
Middle Oligocene Unconformity 1022.5 1120.5
Top Eocene Unconformity 1191 1282.5
Top Balder Formation 1428 1517
Top Sele Formation 1471.5 1554
Top Lista Formation 1500 1581
Top Maureen Formation 1808 1824.5
Top Kimmeridge Clay