RFT REPORT

7120/10-1

The Schlumberger RFT was run on September 4-5, 1984 to take 22 pressures
{including 2 re-sets) and one sample at 1573.9 m RKB. The pressures were
obtained throughout the Middle and Lower Jurassic sandstone section in the
interval 1570 - 1989.3 m RKB.

The plot of the RFT pressure data indicates the presence of one single
acquifer pressure system. There were no signs of any hydrocarbon accumu-
lation from these data. The approximate saltwater gradient of the acquifer
is 8.98 ppg or .467 psi/foot.

Most of the pressures indicated fair to excellent permeability.

Pressure reading No 12 at 1685 m RKB did not have any formation pressure
build-up. A re-set was made in the same interval cne meter lower (1686 m)
and & fair permeability was indicated. Pressure reading No 21 showed an
erroneously high shut-in formation pressure of 3824 psi. The re-set 0.2
meter higher recorded a normal gradient value.

The RFI was eguipped with a lower 2 3/4 gal. and an upper 1 gal. chamber.
After completing the pressure tests the tool was pulled back up the hole
into casing to re~calibrate the sensitive pressure sensor and to cool the
tool. The pre-test was taken at 1573.9 indicating good perm. The 2 3/4
gal. chamber which was opened first was filled in 10 minutes. The one gal.
chamber was thereafter filled in 6 minutes. About 10 liters of mud fil-
trate was recovered from the 2 3/4 gal. chamber and 4 liters from the one
gal. chamber. The fluids from both chambers had a Rw of .30 ohms resis-
tivity and 16,000 ppm of chlorides. There were no gas, odor, no taste nor
any indication of hydrocarbons in these fluid samples.
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WELL 7120/10-1, NORWAY: HYDROCARBON SOURCE ANALYSES
R. E. Metter )

SUMMARY AND CONCLUSIONS

Tweénty-four canned cuttings sampies and eight sidewall cores representing
the interval 1330 - 2000 meters were analyzed routinely for hydrocarbon source
characteristics, as requested in a September 3, 1984 Telex from K. N, Gulstene
of Esso Europe. The analytical results are presented here in Tables 1 - 7 and
in Figures 1 - 10.

In addition, three sandstone core chips from 1572.4 - 1583.3 meters were
exanined for signs of oil staining, but we found none.



PROCEDURES

C1 - C4 -~ Twenty-four canned cuttings samples were analyzed (Table
I&. Tompositions and concentrations of hydrocarbon gases in the air
spaces above the cuttings in the sample cans were determined by gas
chromatography. Similar data were obtained on gases released from
standard mixtures of cuttings and tap water after two minutes of
agitation in a Waring blender. Combined results on the "air space
gas" plus the "cuttings gas” were calculated for each sample. The
data were plotted graphically to show vertical variations in total
gas (C; ~ Ca) and a graphical plot was also made of the percent "wet
gas" in total gas (Figure 1}.

Ca ~ C7 and T.0.C, - While still wet, chips were "picked" from all 24
cuttings samples for further analyses {Table 2). We attempted to
pick chips of reasonably uniform fine-grained lithologies from the
heterogeneous mixtures of cuttings in the original samples. Our
routine gas chromatographic procedures were used for determining
their light gasoline (C4 - C7) content. The total organic carbon was
determined with a commercial Leco Carbon Determinator after carbonate
was first removed from the samples by use of HCl. Eight sidewall
core samples were also analyzed along with the cuttings. These
results are given in Tables 2, 3, and 7, and they are plotted
graphically in Figure 1.

Visual kerogen - Visual kerogen characteristics by transmitted Tight
were determined on 21 of the samples {Table 4). Determinations were
made with a palynological microscope utilizing-transmitted 1ight
through dispersed organic matter on standard slide mounts. The
organic matter was separated from the samples by removing rock matrix
materials with HF and HCl1. The descriptions were based on “Stapiin®
nomenclature, In Table 4 many of the kerogens are shown to contain
"indeterminate fines". Chemical and lithologic data were used to aid
in making our "Best Guesses" .as to what the fines probably include.




Heavy {(C15+} Hydrocarbons - Three gross cuttings samples were
analyzed for (15+ compounds. The samples were Soxhlet-extracted with
a 9:1 benzene-methanol mixture, After the extracts were de-
asphaltened with excess pentane, their pentane-solubles were analyzed
by 1iquid column chromatography (Table 5). Gas chromatograms were
obtained for the heavy saturate fractions (Figures 8 - 10). Two of
the pentane-soluble fractions were too small for liquid chroma-
tography (Table 5) and these two were analyzed by gas chromatography
(Figures 4, 6)., Three sandstone core samples were also extracted to
test for possible staining, but only traces of soluble matter were
found (Tabie 6).

Vitrinite Ry - Six samples were analyzed for vitrinite reflectance
{(Figures 2 through 7). Whole-rock fragments in epoxy plug mounts
were used for the measurements. Four were done by Geo-Strat Inc. and
two by I. S. Wilson at EPR,
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71207101 HORBMY TABLE 1D

CUTTIHGE GAS SUWMARY

SAMPLE MO, DEFPTH TOTAL C1-C4 = WET % Cas C3+/C1 carci
7?1226 1320 1442, 34, 24, Q.36 n.1e
vI12ze 1360 3836, 29, 13, a.21 a. 12
votz2zc 1390 2315, 27 12, 1% 0,20
v2I220 1420 68IZ. 23, 22, e, .34 017
F122E 1450 11853, 41, 26, 0.43 .24
7I122F 14240 19440, 49, 26, .48 0.45
122G 1510 40232, 33, 12, ¢6.20 0.33
79122H 1540 55171, 2g, t2. e,.20 0,43
TATZZ1 1570 44113, 35. 12, 0,13 .35
¥o1224d 1600 16233, 27, 11, a7 0.23
7O 22K 1636 20734, 24 . 1. 0.13 0.1y
71221 1660 13867, 42, 20, 0,23 a.38
Fo9122M 1690 @449, 20, a. 0. 09 0,15
otz ivee 82488, 24, 2, a.11 a.21
vatzzn t750 36927, 35, 13, o2 0.35
7va122P i¥e0 F2396. 15, 4, 0,03 0,13
v3122a 1210 37943, 22, 8. 0.10 ¢, 17
TH2ER 1240 22303, 24, 16, 0.4 0.19
31228 1870 96v98, 19. 6, o,.n2 G. 18
31227 1200 36439, 17. 9. 0. 06 0.14
vI1238 1930 42330. 19. 4, a.ne g.18
791238 1960 12887v0, v, 9. a.06 .15
71230 1330 2430, 17, = o, 07 G. 14

TH23D 29000 559363, 13. - Q.03 0.11



Table 2 - Sample Descriptions 7120/10-1

Depth {meters) EPR No. SW Core No. Gross Lithology

1330 79122-A Claystone, dk. greenish gray

1360 -8 Claystone, dk. gray

1390 -C As above

1420 -D 50% as above; 50% yellowish
gray sandstone

1450 -E Claystone, dk. gray; traces
cement 7

1453 79134 -A* 37 Claystone, dk. greenish gray,
carbonaceous

1473 -B* 35 As above

1480 79122-F Claystone, dk. gray

1499 79134-C* 33 Claystone, dk. greenish gray,
carbonaceous

1510 79122-6 Claystone and shale, dusky
yellowish brown, micromicaceous

15632 79134-D* 31 Claystone, brownish black,

: carhonaceous

1540 79122-H Claystone, dk. gray,
micromicaceous

1570 -1 As above

1572.4 79079-A** Sandstone

1574.6 -B** Sandstone

1583.3 -C** Sandstone

1600 79122-4 Claystone, greenish black,

micromic.

GSA Total Organic
Color Code Carbon ?%l
5 6 4/1 1.83
N3 2.06
N3 1.87
N3; 5Y 8/1 2.39
N3 4.05
5 GY 4/1 6.12
5 GY 4/1 7.68
N3 1.93
5 GY 4/1 7.74
10 YR 2/2 6.71
5 YR 2/1 13.10
N3 7.55
N3 8.24
5 GY 2/1 4.41



GSA Total Organic

Depth (meters) EPR No. SW Core No. Gross Lithology Color Code Carbon (%)

1630 79122-K Sandstone pinkish gray to 1t. 5 YR 8/1 - 6/1 .44
brownish gray, calc¢.

1660 -L Sandstone, pinkish gray, calc. 5 YR 8/1 .38

1690 - Sandstone, 1t. greenish gray 56 8/1 .64

1720 5 N Coal and greenish black 5 GY 2/1 37.75
claystone (coal?)

1750 -0 Coal, claystone, black (coal?) N1 19.18

1780 -P Sandstone, 1t. greenish gray 56 8/1 .66

1810 -Q As above 5 G 8/1 .26

1840 -R As above, plus 50% 1t. 5 G 8/1 .18
greenish gray claystone

1868 79134-E* 14 Claystone, greenish black, 56 2/1 27.38
carbonaceous {coal)

1870 79122-S Claystone, dk. greenish gray 56 4/1 8.16

1880 79134-F* 13 Siltstone, pinkish gray 5 YR 8/1 .18

1900 79122-T Claystone, dk. greenish gray, 56 4/1 7.26
micromic.

1930 79123-A Ctaystone, greenish b)ack, 56 2/1 - 11.21

_ traces sand

1960 -B Claystone, greenish black 56 2/1 8.72

1970 79134-G* 5 Claystone, dk. greenish gray 56 4/1 1.63

1975 ~H* 4 As above 56 4/1 .45

1990 79123-C Claystone, greenish gray, and 56 6/1; 56 8/1 .62
50% 1t. greenish gray
sandstone

2000 - Claystone, grayish green; 10 G 4/2 .43

30% 1t. greenish gray sandstone

*  Sidewall Core
**  Standard Core



Depth {meters) EPR No. T.0.C. (%)
1330 79122-A 1.83
1360 -B 2.06
1390 ~C 1.87
1420 -D 2.39
1450 -E 4,05
1453* 79134-A 6.12
1473% -B 7.68
1480 79122-F 1.93
1499+ 79134-C 7.74
1510 79122-G 6.71
1532* 79134-D 13.10
1540 79122-H 7.55
1570 -1 8.24
1572.4** 79079-A -
1574 _6** -B -
1583.3** -C -
1600 79122-J 4,41
1630 -K .44
1660 -1 .38
1690 -M .64

Cz -Gy

2.5
2.6
9.0
10.2
52.2
50.9
54.4
30.1
66.0
69.1
71.0

110.

133.
.0

59.4.
6.2
4.3

15.3

Table 3 - Light Gasolines {Cq - Cy)
(Fry, Sikirica)

Correlation Ratios

CI/C2Z A/DZ C1/b2 CH/MCP n-P/i-Pent.
J1 7.51 5.54 .34 .87
.71, 8.83 5.52 .39 .65
.70 4.58 4.78 .38 2.26
.18 2.39 1.90 10 2.30
.25 3.18 3.98 .09 .63
.27 2.75 3.01 .09 .75
.22 2.82 2.54 .08 .78
.36 3.48 5.45 .13 .62
40 3.30 4.36 12 .73
.29 3.63 4.16 .10 71
.33 3.79 4.18 12 .76
.37 3.78 4.97 .13 71
.37 3.53 4.71 .13 .67
.34 3.53 4.87 13 .62
.89 2.57 5.95 .50 .86

1.10 3.16 6.44 .50 .96
1.08 3.48 8.52 .51 .99



Depth {meters)  EPR No. T.0.C. (%)
1720 79122-N 37.75
1750 -0 19.18
1780 -p .66
1810 -Q .26
1840 R .18
1868* 79134-E 27.38
1870 79122-S 8.16
1880% 79134-F .18
1900 79122-1 7.26
1930 79123-A 11.21
1960 -B 8.72
1970* 79134-G 1.63
1975* -H .45
1990 79123-C .62
2000 -D .43

Correlation Ratios

Cq - Cy
igpm! Li/(2

A/DZ

C1/D¢Z CH/MCP n-P/1-Pent,
567. 1.28 4.85 14.32 .63 72
390. 1.25 8.82 22.17 .57 72
14.6 1.04 3.99 10.36 .52 .80
3.1 .85 4.89 10.00 .38 J7
4.8 .82 5.056 10.60 .37 .70
58.8 .88 5.80 11.31 .34 .86
67.6 .34 3.07 4,82 .14 1.13
o7 1.07 4.80 8.69 .27 .53
61.0 .30 2.86 4.21 12 1.19
81.2 .51 4.11 7.43 .24 .64
99.9 - .39 4.35 6.39 .13 .67
2.1 3.09 10.19 10.36 1.83 .0
.5 23.70 11.82 9.00 - 2.67
9.8 .35 2.64 3.32 .12 g1
4.8 47 2.77 3.4 .16 .84




Table 4 - Visual Ke - 7120/10-1

{Morgan
Confidence
Alteration in TAI Types of Kerogen (%) **
Depth (meters)  ER Mo.  T.0.C. (%) (A1) (10mw.) AT ] I A ]
130 79122-A 1.8 1+ 5 - . 10(H) - 0 10
1420 D 2.9 1+ 5 10 70 10(K) tr r tr
1453 79130-A 6.12 I+ 3 10 50 (A,M) 10 tr
1473+ X 7.68 in 5 2 50 10(w) - 10 10
1490 19122-F 1.93 1+ 3 10 10 20(W,C) - 50 tr
1499% 7919-C 7.74 2- 3 0 40 10(AY) tr 10 r
1510 791226 6.71 2- 3 0 2 10(A1) tr 20 tr
1532+ 79131-D 13.10 2 3 2 ) tr tr 10 tr
1570 79122-1 8.2 2- 3 20 50 20(W) - tr tr
160 « 44 2- 4 - 10 - tr 20 10
1660 + B 2- 3 - tr - 10 20 10
1720 N 37.75 2 3 10 tr tr - ® -
1750 0 19.18 2-(7) 2 tr tr - - 0 -
1780 - 56 2- 3 10 60 10(H) tr 10 tr
1810 g 26 2- 3 tr tr tr 10 70 10
1868* 79134-E 27.38 I+ 3 - - tr{W) tr & 10
1870 P9122-8 8.17 2- 3 0 0 10(AT) tr 20 tr
1900 T 7.% 2- 3 20 0 10{A1) tr 0 tr
1930 9123-A .21 2- 3 20 50 tr .- 20 tr
1970 79%-6 1.63 2- 3 - - - tr 0 10
2000 79123-D 4 2 3 0 k\) 10(A1) tr .y tr
* Sidewal) Core * Al - Algal tr - trace
: H- Herbaceous  IF - Indeterminate Fines
W - Woody (W,H) - Best guess as to IF (Metter)

C - Coaly



Table 5 - Vitrinite Reflectance
(Witson; GeoStrat)

No. of Ro Ro Ro
Depth (m.) EPR No. Population Counts Min . Max Av.

1453 79134-At 1 15 .34 .54 Q2%
39 .55 .99 .76
1510 79122-G 1 2 .37 .37 .37
45 .61 1.08 .84

1532 79134-Dt ) 1 31 .33 .49 L41x*
2, 3 32 .50 93 72

1600 79122-J 1 4] .23 .51 .34F*
2 9 .82 1.07 .94

1868 79134-E¢ 1 48 .37 .64 JH2x*
20 .66 .99 .85

1970 79134-Gt Total 53 -44 1.04 JT3x*
1 19 .44 64 55
2 +3 34 .67 1.04 .83

*

See Figs. 2 to 7 for details and histograms

** Populations we estimate to be representative
of the actual maturity. Others may be
reworked materials.

¥ Analyzed by GeoStrat; other two by Wilson



Depth (meters)

EPR No.

Total Organic Carbon (%)
Soluble Organic Matter {ppm)

Asphaltenes {ppm)
Composition of S.0.M. (%)
Saturates **
Aromatics
Eluted NSO's
Noneluted NSO's
Asphaltenes

Hydrocarbons

ppm of rock
% of T.0.C.
Sats./Aroms.

Table 6 - Heavy Hydrocarbons (Cy5+)

1330
79122-A
1.52
20
110

11.4
10.9
22.9

54.7
45

.3
1.1

*

* %

{L. J. Scott}

1510 1572.48* 1574.6% 1583, 3%
79122-6 79079-A 79079-8 79079-C
6.88 - - . -
3430 42 31 33
2226 22 12 14

3.5 - - -
12.0 - - -
19.2 - - -

.4 - - -
64.9 92.4 38.7 42.4

531 - - -
.8 - - -
.3 - - .

Sandstone samples extracted to investigate
possible staining. Pentane-soluble materiat
was insufficient for further analysis by
1iquid chromatography.

See Figs. 8 - 10 for gas chromatograms

1600
79122-4
4.46
1667
942

5.8
13.8
23.8

56.5

328
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Table 7 - Detailed Light Gasoline Analyses
(See T@ble 3 for Summary)
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BEPTH/SAMPLE NO.. 79134 A TYPE G6F SAMPLE...... SIDEWALL CORE
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VITRINITE REFLECTANCE HISTOGRAK - XRo

POP.# 1 TOTAL CTS. 15 HIN. 0,34 MAX, 0.24  4V6. 0.42  STD. BEY, 0.07
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Figure 2 - Sidewall Core, 1453 meters
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Figure 4 - Sidewall Core, 1532 meters
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Figure 6 - Sidewall Core, 1868 meters
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Figure 7 - Sidewall Core, 1970 meters
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Figure 10 - Cuttings Extract, 1600 m.
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Figure 8 - Cuttings Extract, 1330 m.



