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16/7-2 WELL, NORWAY:
HYDROCARBON SOURCE ANALYSES OF CANNED CUTTINGS

R. E. Metter

SUMMARY AND CONCLUSIONS

Forty-nine canned cuttings samples from the interval 1250-3146 meters were
analyzed routinely for hydrocarbon source characteristiecs. The results are given
in Tables 1 through 8 and in Figures 1 through 26.

The analytical data can be interpreted as follows:

Source Type
Depth (meters) Unit Maturity Richness when Mature
1250 Miocene Immature Rich 0il
1287-1694 Oligocene " Rich to Good Oil
1700 Eocene " Good Gas, Liquids
2204-2470(?) Paleocene " Marginal Gas, Liquids
2470(?)-2579 Cretaceous " Poor Minor Gas
2579-2692 Jurassic " Good to Rich Oil
2692-2968 Triassic " Poor to Marginal Minor Gas,

Oil

2968-3010 Permo-Trias n Fair Gas,Liquids
3010-3146 T.D. Permian Mature Gray Shales 0il,Gas

Fair to Good

The section is immature through most, if not all, of the Triassic interval. Thus,
although the Jurassic shales appear to be typical of much of the prolific oil-prone
Malm of the U.K. North Sea, there is little likelihood that they have yet generated
muech oil in the immediate area of 16/7-2. The rich, oil-prone shales in the
Miocene and Oligocene intervals have generated as yet almost no hydrocarbon
liquids at all.

The Permian is of particular interest because some of the shales appear to be good
hydrocarbon sources. The samples from 3020, 3060 and 3146 meters are rated as
good, mature sources of oil and gas, but the low cuttings gas yields from this
interval suggest that most of the lighter hydrocarbons have migrated away.



This work was requested in a February 15, 1982 Telex from D. L. Walters for J.
N. Thomas. Charges for the work have been billed through our Job No. 16377.

PROCEDURES

C1-C4 - Forty-nine canned cuttings samples were analyzed (Table 1).
Compositions 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 "ecuttings gas" were
calculated for each sample. The data were plotted graphically to show
vertical variations in total gas (C;-C4) and a graphical plot was also made
of the percent "wet gas" in total gas (Figure 1).

Cy4-C7 and T.0.C. - While still wet, chips were "picked" from 28 selected
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 chromato-
graphic procedures were used for determining their light gasoline (C4-C7)
content. The total organic carbon was determined with a commercial Leco
Carbon Analyzer after carbonate was first removed from the samples by use
of HC1l. These results are given in Tables 2, 3 and 8, and they are plotted
graphically in Figure 1.

Visual kerogen - Visual kerogen characteristics by transmitted light were
determined on 26 of the cuttings samples (Table 4). Determinations were
made with a palynological microscope utilizing transmitted light through
dispersed organic matter on standard slide mounts. The organic matter was
separated from the samples by removing rock matrix materials with HF and
HCl. The descriptions were based on the so-called "Staplin" nomenclature.
In Table 4 many of the kerogens are shown to contain high percentages of
"indeterminate fines". Chemical and lithologic data were used to aid in
making our "Best Guesses" as to what the fines probably include.

Heavy (Cys4+) Hydrocarbons - Five gross cuttings samples were analyzed
for Ci5+ compounds. The samples were Soxhlet-extracted with a 9:1
benzene-methanol mixture. After deasphaltening the extracts with excess
pentane, the pentane-solubles were analyzed by liquid column chromatog-
raphy (Table 5). Gas chromatograms were obtained for the heavy saturate
fractions (Figures 3 through 7).

Rock-Eval Pyrolysis - Portions of the rock powders used for 14 of the
T.O.C. analyses were analyzed by standard Rock-Eval pyrolysis (Table 6 and
Figure 2).

Vitrinite R, - Eighteen samples were sent to Geo-Strat, Inc. of Houston for
vitrinite reflectance measurements (Figures 8 through 25). Whole-rock
fragments in epoxy plug mounts were used for the measurements. A vertical
profile was plotted (Figure 26) using the vitrinite populations interpreted io
be most representative of the indigenous organic matter (Table 7).



DISCUSSION

Cuttings Gas (C1-C4)

The appreciable yields of methane (Fig. 1 and Table 1) from the Miocene and
Oligocene samples are probably indigenous and are consistent with the organic
richness of the beds. Conceivably the methane has leaked upward from below, but
with the evidence we have here this cannot be determined.

The persistent "wet gas" in all units except Cretaceous is probably due in part to
migrated hydrocarbons. The oil-prone Jurassic shales might generate wet gas of
this nature in an immature state, but most of the other immature units would more
likely be associated with drier gases.

Visual Kerogen

Kerogen alterations (Table 4) do not reach "2+" until below 3000 meters, and are
still only "1+" at 2900 meters. This strongly suggests the section is immature down
through the Triassie interval.

The Kerogen includes high percentages of algal materials throughout the drilled
interval, except in Eocene, Paleocene and Cretaceous samples. This suggests that
much of the interval would generate oil and light liquids when mature.

Vitrinite Reflectance

Vitrinite reflectance data (Figs. 8-26 and Table 7) support the kerogen alteration
data. The material does not appear to reach maturity until below 3100 meters.
The vitrinite data are actually rather complex (Figs. 8-25). There are several
populations of high reflectance values at shallow depths, but these are believed to
represent reworked organic debris. In Figure 26, some of the data believed to
represent reworked material has been eliminated.

Heavy Hydrocarbons (C15+)

The gas chromatograms of Figs. 4 and 5 are typical of immature Malm extracts
from all over the North Sea. The profiles in Figs. 3 and 6 look more mature and
more gas prone. Possibly they include migrated hydrocarbons. The Permian
profile of Fig. 7 appears to represent a mature source of oil and gas.

Pyrolysis by Rock-Eval

The data of Table 6 are plotted and given a standard interpretation in Fig. 2. The
Jurassic shales are outstanding but immature oil sources according to these data,
and are in agreement with our other data. In contrast with our other echemical and
kercgen data, pyrolysis suggests all other intervals are gas prone. The temperature
data (T-Max.) suggest the entire section is immature, including the Permian. We
prefer to rely on heavy hydrocarbon, kerogen, TAI and vitrinite reflectance
patterns that suggest the Permian has probably reached maturity.
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TABLE WD

CUTTINGS GAL SUMMARY

SAMPLE NOU. DEETH TOUTAL CI-C4 % WET %X C3+ C3+sC1) c27cCt
(M)

THoZ 1A 1250 17s09% 1 « 0 «01
756218 1310 69501 1 «00 «01
TH21C 1370 4 4 0LYO 2 «00 «02
T2 1D 1430 9,003 2 «00 «01
79621k 1490 124757 1 «0VO0 «01
TH02 ) F 1550 10,449 3 1 «01 «01
7950216 1010 11,213 2 i «01 =01
T602 1 167¢ 11,533 4 3 «03 «01
56211 1700 D49 7 5 +05 «02
756219 2210 62204 47 27 50 s 38
Tond sE <40 114353 41 17 «30 «40
To02 1Kk 2270 4437 36 16 25 «31
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TABLE 2

DESCRIPTIONS OF "PICKED" SAMPLES
(Lithology by Hahn; TOC by Sikirica)

GSA Total
Depth EPR Color Organic
(meters) No. Unit Gross Lithology Code Carbon (%)
1250 75621-A Mioec. Shale, dk. brownish gray, micaceous, v. sl. calc. 5YR 3/1 7.22
1370 -C Olig. Shale, dk. brown, silty 5YR 2/4 4.96
1490 -E " Shale, greenish gray, silty, sl. cale. 5GY 6/1 2.16
1610 -G " Shale, med. olive gray 5Y 5/1 1.95
1700 -1 Eocene Shale, pale yellowish brown, sl. calc. 10YR 6/2 1.42
2210 -J Paleoc. Shale, dk. greenish gray 5G 4/1 .49
2270 -K " Shale, med. gray N5 1.16
2330 -1 " Shale, med. greenish gray 5G 5/1 .36
2420 -N " Shale, med. greenish gray 5GY 5/1 .60
2470 -P ? 75% white chalky limestone, 25% shale N9 .42
2540 -R Cret. ' Shale, med. gray, limy laminae N5 .37
2580 -T " 70% claystone - 30% shale, v. 1t. gray, glauc. N8 .37
2600 75622-A Jurassic Shale, olive gray, micaceous, sl. calc. 5Y 4/1 3.82
2620 -B " Shale, olive gray, silty, v. sl. cale. 5Y 4/1 3.08
2640 -C " Shale, dk. gray, silty N3 2.88
2660 -D " Shale, med. olive gray, micaceous 5Y 4/2 2.50
2680 -E " As above 5Y 4/2 3.12
2700 -F Triassic Cement? - .60
2760 -H " Shale, pale reddish brown, micaceous, sl. calc. 10R 5/6 .18
2810 -J " Shale, med. reddish brown and light greenish gray, 10R 4/4; .21
sl. cale. 5GY 7/1
2900 -M " 70% shale - 30% siltstone, med. red 10R 5/6 .39
2950 -0 " 85% shale - 15% siltstone, med. reddish brown 10R 4/6 .44
3000 -Q Perm./Tr. As above, micaceous 10R 4/6 .64
3020 -R Permian Shale, dk. olive gray 5Y 3/1 1.26
3060 -T " Shale, dk. gray N3 .96
3100 75623-B " Shale, mod. reddish orange, sl. calc. 10R 6/6 A1
3120 -C " Shale, 85% I1t. gray - 15% dk. gray, sl. calec. N4-N3 75

3146 -D " Shale, olive gray, micaceous 5Y 4/1 1.16



TABLE 3

LIGHT GASOLINES (C4-C7) AND ORGANIC CARBON
(C4-Cq by Crabtree; TOC by Sikirica)

Total Total Correlation Ratios

Depth Organic C4q4Cq

(feet) EPR No. Unit Carbon % (ppm) C1/Cy  A/Dy Cy1/Dy CH/MCP n-Pent/i-Pent
1250 75621-A Mioc. 7.22 2 - - - - 1.09
1370 -C Olig. 4.96 .1 - - - - 2.24
1490 -E n 2.16 1 - - - - 1.50
1610 ~G " 1.95 .4 .10 - - - .43
1700 -1 Eocene 1.42 .5 .32 11.16 4.38 .10 .51
2210 ~d Paleoc. .49 .8 .29 10.42 B.86 .10 .74
2270 ~-K " 1.16 2.5 .13 92.06 48.06 A1 .69
2330 ~L n .36 11.5 1.23 8.69 6.33 72 1.56
2420 -N " .60 8.8 .67 3.92 4.87 .40 1.03
2470 -P "? .42 .4 1.48 9.51 10.26 .59 1.24
2540 -R Cret. .37 .2 3.15 18.35 11.31 .87 1.17
2580 -T " .37 70.4 2.46 5.83 4.80 .87 1.23
2600 75622-A Jurassic 3.82 137.7 .81 5.39 9.70 .47 .99
2620 -B " 3.08 38.9 .30 3.58 4.08 .16 .80
2640 -C " 2.88 60.2 .31 3.22 4.84 .16 .76
2660 -D " 2.50 33.1 .22 3.90 3.46 .15 .84
2680 -E ti 3.12 54.8 .53 3.69 7.22 .27 .82
2700 ~-F Triassic .60 .9 .31 3.92 4.03 .14 .78
2760 -H " .18 7.7 .30 2.90 2.63 17 .92
2810 -d " .21 3.5 11 4.96 5.70 .31 1.22
2900 -M " .39 2.7 .54 3.77 4.87 .33 1.19
2950 -0 " .44 3.3 .52 3.80 6.19 .22 1.37
3000 -Q Perm./Tr. .64 1.1 .70 3.85 6.43 .25 3.64
3020 -R Permian 1.26 6.8 .37 2.01 2.98 17 .93
3060 -T n .96 4 .25 9.55 3.35 A1 2.54
3100 75623-B " .11 .6 .43 6.03 2.41 31 2.37
3120 -C " .75 2.0 .55 3.46 2.29 .22 1.01
3146 -D " 1.16 23.9 .33 4.24 1.88 .15 1.03



TABLE 4

VISUAL: KEROGEN CHARACTERISTICS

(J. L. Morgan)
Total Kerogen Confidence Types of Kerogen (%)* Kerogen Source Rating

Depth EPR Organic Alteration in TAI Type When

(meters) No. Unit Carbon (%) (TAI) (10 max.) Al? IF H w C Other Maturity Richness Mature
1250 75621-A Mioc. 7.22 1+ 4 80 20(H,W) Immature Rich 0il
1370 -C Olig. 4.96 1+ 5 70 20(H,W) tr tr " Rich "

1490 -E " 2.16 1+ 5 60 20(H,W) te tr tr " Good "
1610 -G " 1.95 1+ ) 40 50(A1,H,W) - tr tr " Good 0il,Gas
1700 -1 Eocene 1.42 1+ 5 10 80(W,H) tr tr tr " Good Gas,Liquids
2210 ~J Paleoc. .49 1+? 1 - 20(w) 30 20 30 " Marginal "
2270 -K " 1.16 1+ 5 - 1(W) 40 20 tr 20A1? " Good "
2330 -L " .36 2- 3 - - 10 40 20 tr M " Poor (Gas)
2420 -N " .60 1+ 4 60 tr tr 10 20 " Marginal 0il,Gas
2470 -P " .42 1+ 5 10 50(W,H) - 20 20 " Marginal Gas,Liquids
2540 -R Cret. .37 1+ 5 tr - tr 30 30 30A1? " Poor (Gas)
2580 -T " 37 1t 4 10 - tr 40 20 20A17,trM " Poor (Gas)
2600 75622-A Jurassie 3.82 1+ 5 70 20(Al) - tr tr " Rich 0il
2620 -B " 3.08 1+ 5 70 20(A1) - tr tr " Rich "
2640 -C " .2.88 1+ 5 60 30(A1,W) - tr tr " Good "
2660 -D " 2.50 1+ 5 30 50(A1,W,H) tr 10 tr tr M " Good "
2680 -E " 3.12 1+ 5 50 20(AL,W) tr 10 10 tr M " Rich "
2700 -F Triassie .60 1+ 5 70 tr tr 10 10 " Marginal (0in?
2810 -d " .21 1+ 5 80 - tr 10 10 " Poor Nonsource
2900 -M " .39 1+ 4 50 - 10 20 20 " Poor (0il,Gas)
3000 -Q Perm.?1r. .64 2 4 30 - 10 30 30 " Fair Gas,Liquids
3020 -R Permian 1.26 2+ 4 40 - 10 10 40 " Good 0il,Gas
3060 -T " .96 2+ 4 60 - 10 16 20 " Good "
3100 75623-B " .11 2 3 70 tr tr tr 20 " Very Poor Nonsource
3120 -C " .75 2+ 3 60 10(W) tr tr 10 10A1? " Fair Oil
3146 -D " 1.16 2+ 5 50 - 10 - 20 20A1? " Good Oil

*Al - Algal; W - Woody; M - Microplankton; H - Herbaceous; C - Coaly; IF - Indeterminate Fines; IF(H,W) - Best guess as to IF (Metter).



TABLE 5

HEAVY (Cj15+) SOLUBLE ORGANIC MATTER

(Erney)

Depth (meters) 2600 + 20 2640 + 60 2700 2730
EPR No. 75622(A+B)  75622(C+D) 75622-F 75622-G
Total Organic Carbon (%) 3.03 2.44 1.09 1.99
Soluble Organic Matter (ppm) 1850 1314 675 1112
Composition of S.0.M. (%)

Saturates* 10.5 9.3 19.6 9.4

Aromatics 19.5 22.1 23.0 19.2

Eluted NSO's 28.2 20.5 24.7 26.7

Noneluted NSO's 4.6 3.0 3.3 2.4

Asphaltenes 37.3 45.1 27.4 42.3
Hydrocarbons

ppm of rock 554 412 287 318

% of T.O.C. 1.8 1.7 2.6 1.6

Sats./Aroms. 5 .4 .9 5
C15+ Source Rating

Richness Rieh Good Good Good

Type Gas, 0il 0il Qil Gas, Oil

Maturity Immature? Immature Immature Immature?

*See Figs. 3 through 7 for gas chromatograms of saturates.

3100
75623-B
.50

362

13.8
24.9
25.1
4.1
32.0

140
2.8

Fair
Qil, Gas
Mature



TABLE &

PYROLYSIS BY ROCK-EVAL*

(Hahn)
Total
Depth Organic S1 S2 S3 S2/83 Hydrogen Oxygen T-Max
(meters) EPR No. Carbon (%) mg.HC/g. mg.HC/g. mg.HC/g. mg.HC/g. Index Index (°C)
2540 75621-R 37 .02 .15 2.58 .06 40 697 -
2580 -T .37 04 .20 1.96 .10 o4 529 -
2600 75622-A 3.82 .30 20.43 1.74 11.8 534 45 415
2620 -B 3.08 .19 14.07 1.59 8.8 456 5l 421
2640 ~C 2.88 .18 13.13 1.44 9.1 455 50 418
2660 -D 2.50 .13 8.05 1.22 6.6 322 48 425
2680 -E 3.12 .18 11.06 1.19 9.3 354 38 422
2700 ~-F .60 .07 .38 4.19 .09 63 698 459
2900 -M .39 .03 .26 1.63 .16 66 417 420
3000 -Q .64 .04 .45 1.74 .26 70 271 425
3020 -R 1.26 .06 1.69 1.57 1.1 134 124 424
3060 -T .96 .06 1.09 1.33 .8 113 138 422
3120 75623-C .75 .08 2.39 1.02 2.3 318 136 424
3146 ~-D 1.16 .09 1.42 .75 1.9 122 64 425

See Fig. 2 for some interpretations.



Depth

(meters) EPR No.
1250 75621-A
1370 -C
2210 -d
2270 -K
2330 -L
2420 -N
2600 75622-A
2640 -C
2660 -D
2680 -E
2700 -F
2760 -H
3000 -Q
3020 -R
3060 -T
3100 75623-B
3120 -C
3146 -D

TABLE 7

VITRINITE REFLECTANCE®*

(by Geo-Strat)

No. of Ro Ro Ro
Readings Min. (%) Max. (%) Ave. (%)
65 .20 .34 27
37 .20 .61 .32
1 - - .50
20 .35 1.06 .67
29 .56 1.72 1.18
10 .39 1.70 1.17
16 .25 .92 .58
37 .31 1.43 .64
48 21 1.24 .61
51 .25 1.23 .59
65 1.30 2.65 2.01
6 27 1.47 .60
10 .32 1.47 .69
11 .23 1.15 57
28 .30 1.31 .95
32 33 1.46 .96
51 .30 1.20 .55
83 .26 1.37 .81

*See Fig. 26 for vertical profile.



756214  OFFBHORE NORWAY, 16/7-2.
TOTAL NORM
FPB FERCENT
HE THANE 0.0
ETHANE 0.0
PROFANE 0.0
TEUTANE 3.9 2.446
NEUTANE 1.3 7.05
IPENTANE 19. 4 12.3
NFENTANE 21.1 13.38
22-DHiB 0.0 0,00
CFENTANE 0.7 0.43
23-"'mB 3.3 2.12
21 13.8 10.04
3I-MP 3.1 3.24
NHEXANE 18.% 12.02
Hep 10.0 6.33
22-DiHe 0.0 0.00
24-Dr 0.0 0.00
223-THB 0.0 0.00
CHEXANE 0.0 0.00
I3-[F 0.0 0.00
11-DHCP 0.0 0.00
Z-MHEX 0.0 0.00
23-DHP S.4 3.43
3-HHEX 0.0 0.00
1C3-DiCP 12.4 7.7
TOTALS  NORM
PFB PERCENT
ALL CcomP 157,
GASOL TNE 197.
NAFHTHENES 3v. 24.77
C6-7 7. 48.94
75621C  OFFSHORE NORWAY. 16/7~2.
TOTAL NORM
FPB PERCENT
HE THANE 0.0
ETHANE 0.0
FROFANE 0.0
IBUTANE 2.8 3.40
NBUTANE 23.3 25.74
IPENTANE 0.3 10.02
NFENTANE 18.8 22.43
e~DHB 0.2 0.18
CFENTANE 0.0 0.00
23-Ib 3.9 4.49
2-HP 8.4 10.11
I-1P 1.7 2.02
NHE XANE 11.1 13.42
HOP 0.0 0.00
22-DMP 0.0 0.00
28D 0.0 0.00
223~TnB 0.0 0.00
CHE XANE 0.0 0.00
A3-pF . 0.0 ©.00
11-DrP 0.0 0,00
Z-HHENR o 0.0 0.00
23-DrP 0.0 0.00
I-MHEN 0.0 0.00
1C3-InCP 0.0 0.00
TOTALS  NORM
FPBD PERCENTY
ALL COvP 3.
GASOL INE 63,
NAPHTHENES 0. 0.00
c6-7 18, 25,42

TABLE 8

1230 METERS
TOTAL
- FPB
1T3-DiCP 11.3
172-DHCP 4.6
3~EFENT 0.0
224-THP 0.0
NHEPTANE 14.4
1C2-DHCP 0.0
HCH 0.0
616G COMP RATIOS
c1/€c2 0.00
A /D2 999.9%
CL/D2 999.99
CH/HCP  0.00
PENT/ IPENT, 1.09
1370 NETERS
TOTAL
£PB
1 T3-pHCP 0.0
AT2-DICP 6.0
3-EPENT 0.0
224-TH 0.0
NHEF TANE b.&
1C2-DHCP 0.0
% ] 0.0
510 COMP RAT10S
€1/C2 999.99
A /D2 999.99
c1/p2 999,99
CH/NCP 999.9%
FPENT/IFENT, 2.24

Detailed C4-C7 Analyses, 16/7-2 Cuttings
(Crabtree and Fry)

NOFI
FERCENY

0.00
0.00
0.00
0.00
8.00
0.00
0.00

75¢23E OFFSHURE NORWAY. 16/7-2. 1490 METERS
JOTAL NORM
FFB FPERCENT
METHANE 0.0 ST3-INKF
ETHANE 0.0 112-00CF
PROFANE 0.0 3-EFENYT
TBUTANE 1.6 1.72 224-TH
NBUTANE £.3 6.08 NHEF T ANE
IPENTANE 10.9 10.29 1C2-DMCF
NFENTANE 16.4 135.44 ncH
22-pitb 0.0 0.00
CPENTANE 0.0 0.00
23-bnb 4.6 4.3
2-MF 17.7 16.65
3-MF 2.0 1.66
NHE XANE 21.2 19.94
L= 3.7 5.3¢
22-Dw 0.0 0.00
24-[4F 0.0 0.00
223-Thb 0.0 0.00
CHE XANE 0.0 0.00
33-0P 0.0 0.00
11-0hCEF 0.0 0.00
2-1HEX . 0.0 0.00
- 0.0 0.00
3-MHEX 0.0 0.00
1C3-DP 0.0 0.00
TOTALS  NORN S16 CGHP RATIOS
¢ ] FERCENT
ALL COMP c1/c2 0.00
GASOL INE A /D2 999,99
NAFHTHENES $.3¢ C1/D2 999.9%
c6-7 43.¢0 CH/HCP  0.00
FENT/IFENT,
756216  OFFSHORE NORWAY. 16/7-2. 31610 HMETERS
TOTAL NORM
PPE FERCENT
HETHRNE 0.0 173-pP
ETHANE 0.0 112-DHCP
FPROPANE 0.0 S-EFENT
1BUTANE 15. 4 4.33 224-THP
NBUTANE 22.46 6.34 HHEP 1ANE
IFENTANE 98.7 27.17 1Ce-DIKF
NFENTANE 41.6 11.74 7cH
22-nth 3.0 0.83
CPENTANE i.4 0.41
23-bing 10.3 2.%0
-1 47.9 13.44
3-n¢ 11.9 3.35
NHE XANE 29.9 6.41
MCF 34.2 9.73
22-P 0.0 0.00
24-DHF 0.0 0.00
223-THB 0.0 ©.00
CHE XANE 0.0 0.00
F3-EtP 0.0 0.00
11 -DHCP 0.0 0.00
2-MHEX o 0.0 0.00
23-DMP 0.0 0.00
3-MHEX o 0.0 0.00
1C3-DHCP 7.0 1.9¢8
TOTALS  RORM S1G COMP RATIOS
FERCENT
ALL COtW €1/7C2 0.10
GASOL THE A /02 997.9V
HAFHTHENES 16.14 CL/pz  999.99
cé&-7 29.49 CH/MCP 0,00

FENT/IFENT,

1.50

©.43

NORH
FERCENT
0. 00
0.00
0.00
0. 00
16. 50
0. 00
0.0

Q.00
3.3%
0,00
1.4



7se1t OFFSHUKE HORWAY. 14/7-2,
TOTAL NORM
FFB FERCENT
METHAME 0.0
ETHANE 91.4
PROFANE 12,9
JBUTAKE 21.4 4.00
NBUTANE 29.35 S. 44
IPENTANE 120.3 22,27
NFENTANE 1.9 11.47
22-Driks 5.4 1.00
CPENTANE 4.1 0.76
23-bMB 12.3 2.32
2-mF 7¢. 6 14.18
JI-np 18.9 3.%0
INHE KANE 45.0 6.33
s $3.0 .81
22~ .0 0.00
24-DiP 0.8 0.15
223-THR 0.0 6.00
CHE XANE 3.2 0.97
I3-MeF 0.0 ©0.00
1) -[HpP 0.0 0.00
2~RHEX 5.2 0.97
3~ 3.9 1.30
3~MHEX 6.0 1.41
1C3-DHOP 11.9 2.21
TOTALS  NORN
FFR PERCENT
ALL come 444,
GASCL INE S40.
NAFHTHENES 108. 20.0¢
cs-7 189, 35.0%
734210 OFFSHORE NORWAY., 16/7-2,
TOTAL NORM
FFB PERCENT
HE THANE 0.0
ETHANE 9.2
FROFANE 33.4
THLITANE 5.3 6.43
NEUTAKE 78.2 ¥.32
1FENTANE 130.98 15.54
NPENTANE 9.5 11.5)
2-[MB 0.0 0.00
CFENTANE 19.2 2,28
23-Dnb 7.4 0.89
2-MF 44.9 5.34
3~-MF 20,2 3.3¢
NHE XANE 43.3 S.19
HCP 134.0 18.3¢6
22-phP 0.0 0.00
24-DrP 0.0 0.00
223-THl 0.0 ©.00
CHEXANE 16.0 1.91
32-DHF 0.0 0.00
11-ICF 0.0 0.0C¢
2-HHEX . 0.0 0.00
23-1P 7.4 0.8y
I-MHEX 7.4 0. 89
1CI-ICP 18,3 2.18
TOIALS  NORM
FFE PERCENT
ML CONP 71,
GASOLINE 63%.
NAFHTHENES F09, 3¢.97
L&-7 383. 45.¢61

1700 HETERS

1T3-HCP
172-DMCP
3-EFENT
224-THP
NHEFPTANE
1C2-DMCP
ncH

S10 COMF RATIOE

c1/Cc2
A /D2
ci1/p2 4.38
CH/NCP 0.10
FENT/IFENT,

0.32
11.18

2210 METERS

€10 COMP RATIOS

€1/C2 0.29
A /D2 10.42
C1/p2 8. 6e¢,
CH/MCP 0. 10
FENT/IPENT,

©0.351

0.74

TABLE &

NORH
FERCENT

NORN
FERCENT
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TS621IK OFFSHORE NORWAY. 16/7-2.
TOTAL NGRM
FFPB FPERCENY
ME THANE 0.0
ETHANE 0.0
PROFANE 0.0
TBUTANE 207.1 8.14
NEUTANE 464.% 19.07
IFENTANE 496.9 19.54
NFENTANE J42.0 13.45
22-T1i8 0.0 0.00
CPENTRKE 72.9 2.97
23-0nb 31.9 1.246
2-1F 155.¢& b.32
-t v3.6 3.48
NHE XANE 101.8 4.00
P 407.3 16.01
22-HF 0.0 0.00
24-DHP 3.4 0.13
223-THb 0.0 0.00
CHEXANE 43,8 1.72
I3-peP . 0.0 0.00
11-[HCP 0.0 0.00
2-MHEX 7.0 0.30
23-bwe . 12.4 0. 4%
3-HHEX 1.3 0.03
1IC3-DIC P 5.0 0.04
TOTALS  NORM
FPB FERCENT
ALL COrF 2543,
GASCL INE 2543,
NAPHTHERES 567, Z3.10
Cé-7 636, 23.68
k418 OFFSHORE NORWAY, 18/7-2.
TOTAL NORH
FFB PERCENT
HME THANE 0.0
ETHANE 0.0
PROPANE €3.7
JBUTANE 173.7 1.53
NEUTANE 610.7 7.07
IPENTANE 1241.8 10.63
NFENTANE 1935.¢& 1¢.68
22-brtb 23.8 .24
CPENTANE 92.0 0.80
23-Dnb 144.9 1.2¢
2-nF 1326. 8 11.957
3-nF 578.7 S5.03
NHE XANE 1859.4 13.40
Mp e1.y 7.08
22~ 0.0 0.00
24-i 30.9 0.27
223~-THB 3.4 0.03
CHE XANE 592.3 S5.08
33-bHF 0.0 0.00
13 -GHCP 0.0 0.00
2-MHEX 258.5 2.24
23-Dew 108.3 0.95
J-HHEX 23%.0 2.06
1C3~-DMCFP 100.2 0.86
TOTALS  NORH
FPB FERCE
ALL COMF 11550,
GASOGL INE 11445,
NAFHTHENES 2542, 22.17
Cce-7 5138, 44.79

2270 METERS

1T3-DHCP
1 12-DHCF
3-EFENT
224-THP
NEPTANE
1C2-DMCP
nH

§10 COrP RAYIOS

c1/c2
A /02
ci/p2 46.08
CH/MCF 0. 118
PENT/LIPENT,

0.13
92.06

2330 HETERS

173-DNCP
$72-DHCP
J-EPENT
224-TH¥P
NHEFTANE
1C2-DCP
MH

$16 COM¥ RATI10S

c1/c2 1.23
A /D2 G.49
Cc1/bz 6,33
CH/MLP 0.72

FENT/IFENT,

0.e9

TOoTAL
95.3

£34.3

1.56

NURM
FER ENT
0,63
1.9
0.00
0.00
4.2¢
0.11
s.n



75¢21N COFFSHORE NORWAY. 16/7-2. 2420 METERS

TOTAL NORM
FPB FERCENY
HETHANE 0.0
ETHANE 01.8
PROFANE 222.4
1BUTANE 315.9 3.40
NBUTANE $935.0 14.35
IFENTAND 987.7 t1.26
NFENTANE 1018.0 31.61
22-0Mb 7.7 0.09
CPENI1ANE 146.0 3.69
23~ 79.3 0.%91
2-HF 349.8 6.50
3-ne 322.8 3.468
NHE XANE L36.0 7.28
MOF 1074.4 1z.22
22— 0.0 ©.00
24-0MF 14.3 0. 14
223-Thb 1.0 0.02
CHEXANE 432.4 4.93
DJa-[uw .0 0.00
11-DMCP 0.0 0.00
2-MHEX 134.7 1.54
23~ 76.3 0.%0
I-MHEX 248.0 2.83
1C3-DNCP 166.0 1.92
TOTALS  NORM
FEI
ALL COHP $074.
GASUL INE a770.
NAFHTHENEE 3I0L3. 34.47
Ce-7 4324, 47.32
7262P OFFSHORE NORWAY. 16/7-2,
ToTAL HNORM
FFB FERCENY
HE THANE 0.0
ETHANE 0.0
PROFANE 0.0
1BUTANE 11.6 3.37
NBUTANE 36.2 10.34
IPENTANE 34.8 9.9%
NFENTANE 43.3 12.39
2z-UNB 0.0 0.00
CFENTANE 4.9 1.4}
23-Dnb 2.1 0.¢1
2-MF 21.3 6.08
- 14.4 4.13
NHE XANE 34.0 x4}
MCP 31.8 9.08
22~ 0.0 0.00
24-0Diw 0.0 0.00
223-THR 0.0 0.00
CHE XANE 18.4 S.32
33~ . 0.0 0.00
§11-DHCP 0.0 0.00
2-HHEX , 4.7 1.33
23-brP 0.0 0.00
J~MHEX 6.3 1.87
1C3-ICP 4.7 1.35
T0TALS
FPB PERCENT
AL Ccotwp 350,
GASOL TNE 350,
NAFHTHENES 112, 32,14
Ce-7 i8l. Si.72

3 T3~ [P
172-UMCP
3-EPENT
224-THP
NHEP TANE
1C2-DHCP
MCH

$10 COMF RATIOS

c1/€2 0.67
A /D2 3.92
CL/p2 4.67
CH/HCP  0.40
PENT/ IPENT,

2470 METERS

113~DICP
172-DHCP
3-EFENT
224-THP
NHEF TANE
1C2~DHCP
nee

$10 COMP RAYIOS

c1/c2 1.48
A /D2 9.81
c1/D2 10,28
CH/ICP 0.59
FENT/IFENT,

TOTAL

157.9
383.0
0.0
0.0
33¢4.1

&41.2

1.03

..
SoBooeeos
NONOOND ;

-

1.24

TABLE 8

NORH
FERCENT

NIQUQO'D—

Lpzeese
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7S4XMR OFFESHORE NORNAY, 16/7-2.
TOTAL NOFM
FFB FERCENT
HETHANE 0.0
ETHANE 0.0
FROPANE 0.0
FBUTANE 3.3 1.53
NEUTANE 10.3 4.73
IPENTANE 18.6 7.58
NFENTANE 19.8 8.%0
22-bnB 0.0 0.00
CPENTANE t.4 0.43
23-prb 2.1 0.97
-t 15.1 6.92
I-h 2.4 4.38
NHE XANE 4.0 24.70
HCP 14.7 6£.7%
22-DHF 0.0 0.00
24-DHP 0.0 0.00
223-THD 0.0 0.00
CHE XANE 12.8 S.689
33-Di 0.0 0.00
§ 1-DHCP 0.0 0.00
2-mHEX 4.9 2.26
23-DiP 0.0 0.00
I-nEX . 4.1 1.689
1C3-DrcP 0.0 0.00
TOTALS  NORN
]
AL COMP 216.
GASOLINE 218.
NAFHTHENES s8. 26.37
Ce-7 141, 64,38
734217 OFFSHORE NOFMAY, 16/7-2.
TOTAL NORM
FFB PERCENT
METHANE 0.0
ETHANE 0.0
FROPANE 260.0
TBUTANE 240.0 0.37
HBUTANE 647.3 1.20
IPENTANE 37%2.1 5.38
NFENTANE AL82. ¥ &£.45
pradiy ] 155.3 ©.22
CFENTANE 149.0 0.2}
23-DB 722.% 1.03
-0 7761.3 11.05
J3-MF 3215.0 4.58
NHE XANE P264.6 13.15
e 3301.7 4.49
220 0.0 0.00
24-0HP 466.6 0.46
223-THD 47.2 0.07
CHE XANE 268746.9 4.08
I3~ 0.0 0.00
11-0HCF 0.0 0. 00
2-1HEX 3¢84. 6 $.23
23-pHP 1463.2 2.36
3-MHEX 3432. 4 4.67
§C3-DHCP 476.2 0,88
TOTALS  NORM
PERCEN
ALL COMP 70492,
GASOL INE 70432,
NAPHTHENES 19654, 27.90
Ce-7 48826, V.32

2540 HETERS

$T3-[CP
112-DrCP
3-EFENT
224-THP
HHEPTANE
1CZ-pHCP
MH

610 COMF RATIOS

c1/€2 3.15
A 702 18.3%
cisp2 11.38
CH/NCF  0.87
FENT/ IPENT,

2560 HETERS

$T3-DHCP
112-DICP
3~EPENT
224-THF
NHEP TANE
1C2-DHCP
HCH

610 COMF RATI0S

cisc2 2.44
A /D2 8.63
1702 4.0
CH/MCP 0.67
FENT/IFENT,

1.47

TOTAL
FFB
640,7
1636.7
0.0
0.0
107¢1. 4
243.0
9927.2

1.23

NORM
PEKCENY
.06
0. 00
0.00
0. 00
“. 77
.00

$13.11



7S622A  OFFSHORE NORWAY, §6/7-2.
TOTAL NORH
FFB PERCENT
HE THANE 0.0
ETHANE 0.0
FROPANE 6214.0
IBUTANE 5470.4 3,97
NBUTANE 16097.7 11,69
IPENTANE 14484.6 10. 66
NFENTANE 145¢5.0 10.57
22-pBb 137.1 0.10
CFENTANE 2539.% 1.4
23-111D 1017.9 0.74
- 89488 6.13
3t 4734.0 3.44
NHE XANE 285, 2 5.99
nee 17450.3 12.67
22-DP v.0 0.00
24P 131.4 0.10
223-THP 24.0 0.02
CHE XANE 87e1.7 4.01
33~IMF 0.0 0.00
11~-DHCF 0.0 ©.00
2-MHEX . 1745.1 1.27
3-DHP 1404.68 1.02
I~HHEX 2439.6 $.77
1C3-DHCP 24135.) 1.73
TOTALS  NORH
B PERCENT
AL ConP 144063.
GASOL INE 137749,
NAFHTHI.NES 53691, 30.98
-7 70053, 50,64
756228 OFFSHORE NORWAY. 1477-2,
ToTAL NORM
FPB PERCENY
HE THANE 0.0
ETHANE 0.0
PROPANE 0.0
1BUYARE 622.1 1.60
NBUTANE 2599. 4 6.46
IPENTANE 3317.3 13.66
NFENTANE A259. 6 10.95
22~nib 17.8 0.03
CPENTANE 1004. 8 2.58
23-1mB 298.9 0.77
2~ 2799.9 7.19
I-MP 2044.7 3.2%
NHE XANE. 21%8.3 8,53
HCP 7617.3 20.0%
22-DhF 0.0 0.00
24-0MP 56.9 0.1
Z23=-ThB 4.3 ©.01
CHEXANE 1223.3 3.14
3o~ . 0.0 0.00
L1-[CP 0.0 0.00
2-MHEX . 4¢9.5 t.21
23-[Hp 434.9 .17
J-MHEX BLY.B 2.23
1C3-IMCP B844.5 2.22
TOTALS Y
FFB PERCENT
ALL COMP 38920,
GASOL INE 38520,
NAFHTHENES 15956, 41.10
ce-7 19785, 51.27

2¢00 NMETERS

1T3-PHCF
112-DHCP
3-EFENT
224-THP
NHEP TANE
102-DHCP
nH

S16 COMF RATI10S

0.901
S.39

cy/c2
A 702
ci/b2 9.70
CH/HCP 0. 47
FPENT/IPENT.

2620 METERS

&1G COMF RATIOS

c1scz 0.30
A /D2 3.98
c1/02 4.08
CH/MLE 0.16
FENT/IPENT,

TOIAL
FPE
20435.3%
$507.6
0.0
0.0
4699.9
1404.0
13643.3

0.9%

0.60

TABLE 8

i
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75622C  OFFSHORE NORMAY, 18/7-2,
TOTAL NG
(2] PERCENT
HE THANE 0.0
ETHANE 0.0
FROPANE 0.0
1BUTARE 2405.3 .99
NBUTANE 7077.9 13.75
IPENTANE ©8340.2 13.85
NFENTANE £364.8 10.57
22-DMb 12.8 0.02
CPENTANE 1543.7 2.86
23-bris 364.9 0.41
2-m 9373.4 S.93
3-t% 2538.2 8.24
NHEXANE 2438.9 4.05
nor 11032.2 19.31
22-DvF 0.0 .00
24-p1P 68,2 0.1t
223-THB 6.2 0.0%
CHE XANE 1739.9 2.09
33-pi . 6.0 0.00
11-DHCP 0.0 0.00
2-MHEX 551.5 0.92
23-pt# 887.4 0.98
I-MHEX 11191 1.86
1C3-DICP 1335.8 2.22
JOTALS  NORM
PERCENT
ALL COMP 60238.
GASOL INE 40238,
HAFHTHENES 23624,  39.22
co6~7 26021, 46.82
7546220 OFFSHORE NORWAY. 16/7-2,
TOTAL NORH
FPB PERCENT
ME THANE 0.0
ETHANE 0.0
PROPANE 0.0
IBUTANE ez1.1 2.48
NBUTANE 2742.0 8.20
IPENTANE 4489.0 13.86
NEENTANE 3752.3 13.33
22-pib &t 0.02
CPENTARE 8¢3.9 2.61
23-Ieib 250.0 0.7¢
2-HP 2613.3 7.69
3-nr 1810.2 5.47
NHE XANE 1960.4 5. 90
HeP 7020.0 21.20
22-1MP 0.0 0.00
24~ 82.6 0.20
223-THE 5.0 0.02
CHEXANE 1032.4 3.12
Ja-biP 0.0 0.00
14-DHCP 0.0 0.00
Z-MHEX 424.5 1.28
23-UMP 299.4 0.%0
3-HHEX 647.3 1.96
1C3-DHCP 738.8 2.23
TOTALS  NORN
PPB
ALL COMP 33109,
GASOL INE 33109,
NAPHTHENES 12659,  38.23
ce-7 15761, 47.¢0

2840 PETERS

$T3-[CP
112-DiF
I-EFENT
224-THP
RHEF TANE
1C2-DMCP
HeH

610 COMF RAYIOS

c1/C2
A /D2
€1/02 4.64
CH/MCP  0.18¢
PENT/IFENT,

0.31
3.22

2640 METERS

173-DMCP
172-DHCP
S-EFENT
224-THP
NHEPTANE
1C2-DMCP
HCH

S16 COMP RATIOS

c1/c2 ©.22
A /D2 3.90
c1/nz 3.48
CH/MP  0.1%
FENT/IFENT.

TOTAL
FFB

1088, ¥
I222.9
0.0
0.0
1170.0
533.¢4
3126.9

0.7¢

TOTAL

1650, §
1107, 9
0.0
0.0
543,48
64.4
781.0

0.64

NORM
FERCENT
3.17
3.35
0.00
0.00

NO-
W
X=X 3



75622E OFFSHORE NORWAY. 16/7-2, 2460 METERS
TOTAL NORM
PFP FERCENT
ME THANE 0.0 1T3-DICP
ETHANE 0.0 172-DHCP
FROPANE 0.0 3-EFENT
TBUTANE 0.0 0.00 224-Tr
NBUTANE 0.0 0.00 NHEFPTANE
IPENTANE 7487, 1% 13. 468 1C2-DMCP
NFENTANE 4170, 11,28 neH
2z-(p 13.2 0.03
CFENTANE 1457.7 2.88
23-bnb 424.3 0.77
2-1F 3862. 4 7.0%
3~ 2¢61. 4 4.86
NHE XANE 290%. ¢ 5.31
MHCP 10076.2 18,43
22-DP 6.0 0.00
24— 5.8 0.17
@23-TMB e.?7 0.02
CHE XANE 2742.8 S5.01
3%-phe 0.0 ©.00
14-DHCP 0.0 0.00
2-HHEX o 31,4 1.19
23-UP 647.4 i.1@
H-MHEX o 1257.3 2.29
1C3-DCF 1437.3 2.7¢
TOTALS  NORM S1G6 COMF RATIOS
PPB PERCENT
ALL COMP 54794, ci/c2 0.53
GASOL INE S479¢. A /D2 3.69
NAFHTHENES 24676, 49.05 ci/p2 7.22
€67 aznz. 59.71 H/ncP 0.27
PENT/ IFENT,
70622F  OFFSHORE NORWAY. 16/7-2, 2700 METERS
TOTAL NORM
PPB PERCENT
ME THANE 0.0 1T3-DICF
ETHANE 0.0 1T2-DMCP
FROFANE 0.0 3-EFENT
TBUTANE 0.0 0,00 224-THP
NEUTANE 0.0 0.00 NHEP YANE
IFENTANE 119.2 13.33 1C2-pHCP
NFENTANE $3.3 10.44 MCH
22-0Mb 0.0 0.00
CFENTANE 24.4 2.73
23-DMD 8.9 0.45
2-nF 61.1 6.63
3-ne 1.9 S.60
NHE XANE &4.6 7.24
e 212.6 23.60
22-(F 0.0 0.00
24-DMF 1.4 0.16
223-ThB 0.0 0. 00
CHEXANE 29.3 3.2
I-OHP 0.0 0.00
1 1-ICP 0.0 0,00
2 MHEX 9.7 1.09
2T-0P 9.6 i. 10
J~MHEN 23.9 2.67
1C 3-pce 26.2 2.93
TOTALS  RORNM $10 COMFP RATLOS
PPB PERCENT
ALL conP @94, c1/c2 0.31
GASOL INE 894, A 702 3.92
NAPHTHENES 424, 47.446 crrp2 4.03
6-7 539. 40.22 cH/nce 0.

14
PENT/IPENTY,

ToraL
FFB

124¢.0
3552.8
0.0
0.0
1729.8
403,98
5487.7

0.82

0.70

TABLE 8
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756224 OFFSHORE NORWAY, 16/7-2, 2760 METERS
ToTAL HORM
PPB PERCENT
ME THANE 37.2 FTS-DHCP
ETHANE 9.2 112-0CP
FROFANE $3.3 3-EPENT
1BUTANE 209.4 2.72 224-THP
NEUTAHE 77¢.0 10.08 NHEPTANE
IPENTANE 1109.9 14.41 1C2-DiCP
NPENTANE 1016.3 13.22 MCH
22-D1D 3.3 0.04
CPENTANE 15¢.3 1.93
23-Dish 56.7 0.78
2-1F 507.2 7.68
3-F 394. 4 s.12
NHE XANE A477.4 8,22
e 12¢5.6 16.43
22-14% 0.0 0.00
24-00% 10.2 0.13
223-THB 0.0 0.00
CHE XANE 213.4 2.77
33-p 0.0 0.00
£1-DNCP 0.0 0.00
2-HHEX 96.3 1.25
23-pP &1.2 0.87
I-HHEX . 216.4 2.61
1C3-BHCP 131.9 1.71
TOTALS NORM  E10 COMP RATIOS
PR PERCENT
ALL COne 7903. c1/c2 0.30
GASOL INE 7701. A /D2 2.90
NAPHTHENES 2509, 32.%8  C1/D2  2.83
ce-7 3376. 43.84  CH/WCP  0.17
FENT/IPENT,
736220 OFFSHORE NORWAY. 16/7-2. 2810 HMETERS
TOTAL NORHM
FFB PERCENT
gfw 79.6 113-DHCF
31.3 1T2-DHCP
PROPANE 28.0 3-EFENT
mz: 33.8 0.96 224-10%
1£0.8 4.62 NHEP
IPENTANE 320.0 9.19 wzv-l!::c'fnE
NPENTANE 391.0 15.23 HeH
22-Dre 2. 0.08
CPENTANE 36.0 1.08
23-teth 28.0 0.60
2-tP 294.9 0.47
3-p 178.0 5.1
NIHE XANE 322.8 9.26
neP 471.4 13.54
22-Dw 0.0 0.00
24-Di0 7.1 0.20
223-THB 0.0 0.00
CHE XANE 143.8 T
33-009 0.0 0.00
11-DHCP 0.0 0.00
2-MEX 89.3 2.5
23-DP 43.8 1.25
3-MHEX , 100.9 2.90
1C3-DHCP 72.3 2.08
TOTALS NORM  SIO0 COMP RATIOS
PPB  PERCENT
ALL Comp 3819. ci/€2 0.7
GASOL INE 3483, A /b2 a9
NAFHTHENES 1333,  38.26 CWi/02 S.70
Cs-7 2037, 56,49 CH/ICP 0.31
FENT/IFPENT,

TOTAL

128.9
341.9
0.0
0.0
147.6&
17.9
59.9

0.92

TOTAL

70.1
1680.3
6.0
0.0
177.9
15.4
340.8

1.22

NOFR
PERCENT
1.7
4.44
0.00
0,00
1.92
©.23
3,37

NORH
FERCENT
2,01
S.16

0.00
S.414
0.44
v.78



756221 OFFSHORE NORWAY.

16/7-2, 2900 METERS

ToraL NORH
PPB PERCENT
HE THANE 0.0
E THANE 0.0
PROFANE 20.7 ,
1BUTANE 24.9 0.91
NBUYANE 9.5 3.43
IFENTANE 229.2 6.22
NFENTANE 267.3 ?.7¢
22-0MB 2.2 0.08
CPENTANE 40.4 1.48
23-MB 19.2 0.70
2-MF 182.7 6.7
3-me 140.3 S.13
NHE XANE 209.4 7.¢4
neP 49,9 1713
25 -pHe 0.0 0.00
24-p1P 6.0 0.22
223-TMB 0.0 0.00
CH I XANE 153.2 5.59
IF-IHF . 0.0 0.00
11-DHCP 0.0 0.00
2-HHEN . 50.4 1.84
23-10P 40.2 1.47
3-MUEX , ?1.0 3.32
1C3-DICF 73.4 2,69
TOTALS  NORH
PPB  PERCENT
ALL COMP 2781,
GASOL INE 2740.
NAPHTHENES 1247.  43.53
cs-7 1738, 63.43
756220  GFFSHORE NORMAY. 16/7-2,
TOTAL NORM
PPB PERCENY
HETHANE 62,8
ETHANE 46.0
PROFANE 20.0
IBUTANE 39.3 1.18
NBUTANE 120.5 3.82
IPENTANE 245. 1 7.49
NEENTANE 341.0 10.27
22-DMB 0.0 0.00
CFENTANE 53.0 1.59
23-DMB 16.2 0.4%
2-nP 169.4 5.89
3-h 139.0 4.20
NHEXANE 196.2 5.96
HeP 620.7 18.65
22-DrP 0.0 0.00
24-tiP 3.3 0.17
223-THD 0.0 0.00
CHEXANE 135.8 4.07
a-0i . 0.0 0.00
1 8-DMCP 0.0 0.00
2-MHEX 4.1 1.48
23-00 40.1 1.20
3-MHEK 93.4 2.81
1C:3-DHCP 100.8 3.03
YOTALE  NORN
PPB  PERCENT
ALL COMP 3459.
0ASOL INE 3326.
NAFHTHENES 1869, 50.74
co-7 2479, e5.47

1 13-DHCP
1T2-DCP
3-EFENT
224-1HP
NHEP TANE
1C2-DMCP
MCH

610 COMP RATIOS

c1/C2 0.34
A /D2 3.77
c1/p2 4.87
CH/MHEP  0.33
PENT/IPENT,

2950 HETERS

§T3-DMCP
172-DMCP
3-EPENT
224-THP
NHEPTANE
1C2-DHCP

810 COMP RATIOS

ci/c2 0.52
A /D2 3.60
C1/D2 6. 19
CH/MWCP 0,22
PENT/IPENT,

TOTAL

66,3
1911
0.0
0.0
134.1
13.4
239.5

.19

1.37

TABLE 8

NORNM
FERCENT

2.42
L.97
0.00
0.00

0. 4%
8.74

i+

-Qbﬁbﬂag
z

8

gyggy

-
[
N
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7562206 OFFSHORE NGRWAY. 16/7-2. 3000 METERS

TOTAL
FFB

PE THAE S6.2
ETHANE 35.7
PROPANE 0.7
TBUTANE 0.0
NBUTANE 6.0
IPENTANE 28.8
NFENTANE 92.6
22-DHb 0.0
CFENTANE 1.1
23~Drb 2.2
2-nP 54.0
- 42.9
NHE XANE 70.3
Hee 172.8
22-Di 0.0
24-DHP 0.9
223-I1B 0.0
CHE XANE 43.8
I3-OMF 0.0
11-BHCP 0.0
2-PHEX 22.6
23-0DhP . 17.9
I-MHEX 40.4
1C3-ICP 41.0

TOTALS

FFB

ALL COMP 1164,

GASOLINE 1083,

NAFHTHENES &21.

ce-7 a47.

78622R OFFSHORE NORMAY,

HORM
FERCENT

-
WRENOOHOODORCWAO=0OONOO

5 305888R08833829838auxe

PERCENT

857.32
76.19

1T13-DF
1V2-DHCF
3-EFENT
224-THP

$10 COMF RATIOS

Ci1/¢2 0.
A /B2 3.3
cy/p2 6.4
CH/WCP  0.2%
PENT/IPENT,

70
3

1&/7-2. 3020 METERS

T01AL NORM
PPB FERCENT
HETHANE 45.3
ETHANE 34.0
PROPANE 20.4
IBUTANE 93.4 1.37
NBUTANE 301.4 4.45
IFENTANE 657.9 9.70
NPENTANE 812.7 9.04
22-phB 2.1 0.03
CFENTRNE 129.3 1.91
23-[#18 a1.0 0.81
2-1F 4094 6.04
3 329.8 4.06
NE KANE 3%9. 5.31
ne 1404.9 20.73
22~ o. .00
24-pre 9.2 0.14
223-ThB 0.0 0.00
CHEXANE 239.9 3,84
33-pP 0.0 0.00
11-DHCP 0.0 0.00
2-1HEX o 113.8 1.67
29-1P 83.1 1.23
3-1HEX , 291.0 4.31
1C3-DicP 200,2 2,95
TOTALS  NORM
PPB  PERCENTY
AL COMP 6879,
GASOL INE &776.
NAFHTHENES 3248, 47.90
Ce-7 4200, &1.98

$T3-DMCP
1 12-DHCP
I-EFPENT
224-THP
NHEPTANE
1C2Z-DHLP

810 COMF RATIOS

ci/c2 ©.37
A /D2 2.01
/D2 2.98
CH/HCP 0.17
PENTY/ IPENT,

TOTAL

43.1
1035.8
0.0
0.0
3.0
10.7
193.3

3.64

TOTAL

20).1
513.0
0.0
0.0
226.3
42.2
S15.1

0.93

-
m
Ré
m
z
-

Nyeueeoyw
238283%



796227 OFFSHORE NORWAY. 16/7-2.
TOTAL NORM
FPFB PERCENT
43.4
25.4
9.5
5.9 1.38
27. & 6.50
38.9 9.04
9?2.5 22.98
0.0 0.00
7.6 1.64
0.0 0.00
25.2 S.95
22.0 S. 19
46.6 11.%0
80.6 18.99
0.0 0.00
0.0 0.00
0.0 0. G0
9.0 2.13
0.0 0,00
0.0 0.00
3.2 0.77
0.0 0.00
I-MHEX 7.3 1.72
1C3-DMCP 4.0 1.42
TOTALS  NORM
FFP PERCENT
ALL COMF 803,
GASOL INE 424,
NAFHTHENES 127, 30.04
€6~7 200, 47.118
758236 OFFSHORE NORHAY. 16/7-2.
TOTAL NORM
PPB FERCENT
HETHANE Si.é
ETHANE 27.4
PROPANE 8.9
1BUYANE 3.2 0.90
NBUTANE 23.9 4.13
1PENTANE 49.¢6 0.481
NFENTANE 117.6 20.43
22-pMB 0.0 0.00
CPENTANE 7.0 1.22
23-0MB 0.0 0.00
2-1 60.6 10.54
3-nF 41.0 7.12
NHE XANE 63.2 14.61
McP 74.8 12.9¢
22-me 0.0 0.00
24-DrP 0.0 0.00
Z23-TMD 0.0 0.00
CHE XANE 22.9 3.9¢
A3-DHF 0.0 0.00
11-bHCP 0.0 0.00
2-MHEX 12.% 2.10
23— 0.9 1.5%
3-MHEX o 17.5 3.04
1C3-nCP 6.4 1.0&
TOTALS  NORM
PFB PERCENTY
ALL COIW* &43.
GASOL INE 873,
NAFPHTHENES 134. 23.2¢
Ce-7 271. 47.03%

3040 HETERS

173~CP
1 T2-DHCP
I-EPENT
224-THP
NHEF TANE
1C2-DHCP
"

S10 COF RAT10S

ct/c2 [
A 702 4
c1/02 3
CH/MCP O
PENT/ IFENT,

a4y

3100 METERS

1 F3-DHCP
172-DHCP
3-EPENT
224-THP
HHEFTANE
1C2-DHCP
MCH

810 COMF RATIOS

cs/C2 0.43
A /D2 6.03
ci/D2 2.41
CH/MCF 0,31

FENT/IFENT,

TABLE 8

TOTAL NORM
FPB PERCENT
0.0 0. 00
11.9 2.7y
0.0 0.00
0.0 0.00
20.9 4.93
0.0 0.00
12.2 .67
2.54
TOTAL N
FFB FERCENT
0.0 0.00
16.2 2.81
0.0 0.00
0.0 0,00
20.2 3.5
0.0 0.00
7.2 1.25
2.37

PAGE 1
79623C  OFFSHORE NORWAY. 18/7-2.
TOTAL NOFH
PPB PERCENT
HMETHANE 52.7
ETHANE 30.2
FROPANE 21.7
1BUTANE 135.0 0.76
NBUTRNE 49.8 2.48
IPENTANE 149.3 7.30
NFENTANE 130.2 7.54
22-DMl 0.0 0.00
CFPENTANE 12.5 0.88
23-DiB 15.9 0.80
2-1P 222.1 11,49
3-nF 103.2 .18
NHE XANE 195.9 9.63
HCP 213.2 10.70
22-LiP 0.0 0.00
24-Di S.8 0.29
223-18P 0.0 0.00
CHE XANE 47.9 2.480
I3-DiF 0.0 ©.00
14-0HCP 0.0 0.00
2-MHEX 92.6 4.65
23~DHP 52.7 2.¢5
J-MHEX 110.7 3.56
$1C3-DMCP $3.7 2.49
TOTALS  NORM
B PERCENT
AL COMP 2097.
GASOL ITNE 1992,
NAFHTHENES 442, 32.24
ce-7 1270. 63.72
756230  OFFSHORE NORWAY. 18/7-2.
ToTAL NORM
FFB FPERCENT
HE THANE 83.95
ETHANE 122.4
PROPANE 814.6
1BUTANE $39.2 2.29
NBUTANE 1478.9 7.02
JPENTANE 2952. 1 12.33
NFENTANE 3047.0 12.74
22-bnB 17.¢ 0.07
CFPENTANE 308.6 1.29
23-inB 201.3 0.64
2-MP 272%.9 11.42
-1 1126.9 .7
HRIE XANE 2474. 6 10.35
NCP 24L6.0 10.31
22-DhP 0.0 0.00
24-DHee 63.4 0.27
223-THB 1.3 0.01
CHE XANE 378.6 1.8
I3-NiP 0.0 0.00
11-DHCP 0.0 0.00
2-HHEX 790.5 3.31
23-DtP 2.6 1.31
3-MHEX 04%9.1 3.95
1C3-EHCP £74.0 2.83
TOTALS  NDRM
] PERCENT
ALL COoMe 24433,
OASOKL INE 23913,
NAPHTHENES 4003, 25.10
C&-7 11311, 47.30

3120 HETERS

£10 COMP RATIOS

cisc2
A /D2
c1/p2 2.29
CH/MCP  0.22
PENT/ IFENT,

0.53
3.446

3144 METERS

$16 COMP RATIOS

ci/c2
A /D2
c1/D2 1.80
CH/MCP 0.1%
PENT/IPENT,

0.33
4.24

TO0TAL

5%5.3
130.6
0.0
0.0
197.0
13.2
112.9

1.014

1.03



TOPS

MIOCENE

|
1
1
PALEOCENE EOCENE OLIGOCENE
|
1
1

CRETACEOUS
JURRSSIC

TRIASSIC

PERAMIAN

FIG. 1

ORILL DEPTH-METERS

TOTAL
GRGANIC Cu-C
HYDAGCARBON GAS Ca-Cy CARBON LA VISUAL KERGGEN
PPM % % PPH
1000 9 20000 Y0000 0 S0 100 Q.5 2 y 6 20 4o 181 TYPES
R R | [T T 1
H
N )
—L-———————> <1 1+ _L AL, IF, -
]
B ]
AN <1 1+ L AL IF, W H
I 1]
- <1 1+ L ALIF,C W H
]
3 ! <1 1+ | IF,AL.C H
]
) <1 1+ L IF.AL,C H H
: ,
" )
]
» 1
i
2000 | :
,
I~ t
+
. [ ! <1 1+ 4 c H,H IF,
o . ] 1+ L H.W AL2,IF
. _: | 2- L H, C H,-
3 H - 1+ | aL.c.H
! <1 1+ I IF,C W.AL
[ 1 + b .H AL, -
| o T E t SHL
= == izl
= > 3= AL WFECwMF
! . 1+ L AL, W C,.H
)
! | 1+ | AaL,c WK
-) =
3000 gy g. n_a HE BE:
| [, + T ’ 4
N P X E: . £
5 <l b2 HesReNEDAF T v
SR EUC W N S

—_— . -Gy

GEOCHEMICARL PROFILES.

16/7-2

'NF ~NONF ILANENTOUS ALGAL?
ALT-ALGAL?

AL=ALGAL
1F~INDETERHINATE FINES
H=-HERBACEOUS

H=HOODY

C=ConLy

[

INTERPRETATION

IMMATURE l

|

IMMATURE

(A)
(8)
)
om
(E)
tF)
(G)
tH)

lngtunxrv

w
4
©
m
wn o
w @ W
wi O -
= = &)
X o w
(=) [= 04
-t >
[1 =] o w
RICH
x
(=]
I
o w
o
=] [2]
L4 @
o
8)  (E)
POOR LEAN
€ F
l
0 (G
_1é__ __l__
& M
HATURE
MOSTLY NARGINAL

600D 7O RICH

POOA TO MAAGINAL
MINGR GAS SHOWS
WET GRS,

0IL, GAS

IMMATURE OIL
MINGR WET GRS SHOWS



APPROXIMATE
EXTRACTABLE
HYDROCARBONS (S1)

HYDROCARBON EXPECTED TYPE OF

APPROXIMATE
MATURATION

TOTAL
ORGANIC
CARBON

HYDROCARBON
GENERATED (S2/83)

SOURCE
POTENTIAL (S2)

(T-MAX C)

« 40

B e cmmcmcmem b e —————
[ 1
=
e
m | |
* e L l ___
er— 4
-
°
| ;) T Uy ey g Sy Oy % [ 5 U g S g G g g S Uy S S SRR
g
ol - e e ———————
o~
]
b1
° vvillliv v <_<
ul ‘
g
ol
W e s o s o o s i i o e o i s O o o e e o - o A D TS Y e T A A o o A S Y e S G N e e A D 4 S e
vivs
L PR £ 1 I U
g“ v vililiv v vy L
g
38 )
S N
um.q -
B e 3
o
s L -
g Il B
<
>
- i
x
8
NN
oz
M [ | eninteiuiel ﬂllLlT4* ||||||||||||||||||||||||| .
T L] 1] Ll L L L3 N3 — v T T L] T Ll L3 L] T — 0
] 3 3
=1 o o o~ O
~ " - .
.
SH¥3L3W-H1d30 T71da _.__” L

GeocHemicar L og - 16/7-2



*

o
L~
X~
A

1] I

19
[ 2
A
ls J
15622 {AE)

FIGURE 3 — Saturates, Jurassic Cuttings Extract, 2600 & 2620 meters
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FIGURE 4 — Saturates, Jurassic Cuttings Extract, 2640 & 2660 meters
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cLIBn‘nooonluo EXXUN FILE NAME ) vt rvonnas 573‘001
DEPTH/SAMPLE NO.. 75421-Ay 1,250 N TYPE OF SANPLE...... CTGS,
LUC&TIGH..-...... UNKW MTE...........“.“ 8'6'82
ANALYSTveveesaess Lolfs WENGER NO. OF OBSERVATIONS. 45

STANDARD ZRe  START: 1.01 FINISH: 1.02
REFLECTANCE DATA: MIN. 0.20 HAX, 0,34 AVG, 0,27  STD. DEV. 0.03

8
T

88555888588533535nﬁxxxxxxxxxxxxx

i

s

+

10

5t

0+ttt e et
.2 04 06 .8 .2 04 .6 '8 02 34 06 IB .2 04 lé
0 i 2 3

VITRINITE REFLECTANCE HISTOGRAM - ZRo

PoP.# 1 TOTAL CTS, &5 NIN, 0,20 MAX. 0,34 AVG, 0,27 STD. DEV, 0.03

FIGURE 8 — Rock Chips, 1250 meters



CLIEHTOOIOOIOQDQO am FILE Nm.l.".....l 573-002
DEPTH/SANPLE NO.. 75821-C, 1,370 W TYPE OF SAMPLE...... CTGS,
LmTIw'OQ.OOOOO m mrE..IOOQOIQDOOOOOO 8-6-82
ARALYST o0esssees LoMs WENGER N0, OF OBSERVATIONS. 40

STANDARD XRa START: 1.02 FINISH! 1.02

REFLECTANCE DATA: MIN. 0,20 MAX. 1,34 AVG, 0,40  STD. IEV. 0.28

R SR - S

—
>
R T e

Y.
CEEEEE Rl

X0 X

P X000 X XX

R i e e B B B o AL A Bd
.2 .‘ .6 la .2 .‘ .6 |8 .2 0‘ 06 '8 02 04 '6

0 1 2 3

VITRINITE REFLECTANCE HISTOGRAM - IRo

POP.3 1 TOTAL CTS, 29 MIN. 0,20 MAX. 0,36 AVG, 0,28  5TD. DEV. 0.04
POP\# 2 TOTAL CTS. 8  MIM. 0.41 MAX. 0,61 MG, 0,31  STD. DEV. 0.08
POP.# 3 TOTAL CTS, 1 NIN. 0,76 MAX. 0,76 AVG. 0,76  STD. DEV, 0.00

POP.# 4 TOTAL CTS, 2 MIN. 1,45 MAX. 1,54 AVG. 1.50 STD. DEV. 0406

FIGURE 9 — Rock Chips, 1370 meters



cl.IEl“'Tl.‘......l. gxm FILE NM.'OO..'!OOO 5.73.0’03
DEPTH/SAMPLE NO.. 75421-J, 2,210 M TYPE OF SANPLE....s. CTES,
LmTImOOO'OOO.. m MTEDOQOO"OO'OOOOOI 8_6.82
MYSTI..O...'.D L.H. m ml GF OBSERVﬂTIWSI 2

STANDARD ZRo  START: 1.02 FINISH! 1.02

REFLECTANCE DATA! NIN. 0,50 MAX, 1.08 AVS, 0,79  5TD. DEV. 041

SRR U * J—.

g -

A
e = ae - e == e = .

X X
S5 B B B8 B HS B B B B O B I i i it e e i O s mn g e e e o s g o 2 o
l2 .4 .6 08 02 l‘ .6 |8 02 04 '6 .8 02 '4 .6

1 2 3

<
»”

<

VITRIMITE REFLECTANCE HISTOGRAN - IRo

POP.# 1 TOTAL CTS, 1 MIN. 0,50 MAX, 0,30 AVG. 0,30 STB, DEV. 0,00

POP.# 2 TOTAL CTS.» 1 MIN. 1.08 AX. 1,08 AVG. 1.08  STD. DEV. 0.00

FIGURE 10 — Rock Chips, 2210 meters



CLIENTHQoooooooo EXXUH FILE NMooooonoooon 573'004
DEPTH/SANPLE NO. . 75621-Ky 2,270 TYPE OF SAMPLE...... CTGS,
LGCMIN....“... UNKNOWN mTEoooooooooooooooo 8‘6'82
MYSTQOOODOOOOD Loy m NG, Gf GBSERVATIMSO 20

STANDARD ZRo  START: 1.02 FINISH: 1.02

REFLECTANCE DATA! MIN. 0,35 NAX. 1,06 AVG. 0,67  STD. DEV. 0.5

304
25+
04
15+
16+
3+
] X bt
! XX X X
d XXX X X X00xx
03~ t—tt—tt-t=tttttttt b e e

02 04 '6 08 .2 l‘ '6 .8 02 04 36 'a 02 04 .6
1 2 3

<

VITRINITE REFLECTANCE HISTOGRAM - ZRe

POP.# 1 TOTAL CTS. 9 NIN. 0.35 MAX. 0,54 AVG. 0.44 STD. DEV. 0,07
POP.# 2 TOTAL CTS. 4 NIN. 0,60 ¥AX, 0,72 VG, 0,48 STD. DEV. 0.06

PeP.# 3 TOTAL C75. 7 HIN. 0,86  MAX. 1,06 AVG. 0,96 STD. DEV. 0,07

FIGURE 11 — Rock Chips, 2270 meters



cLImT.0.0Q.OO.Q. EXXUN FILE NAEDOOOOOOOQOO m‘oos
DEPTH/SAMPLE NO.. 75821-L, 2,330 M TIPE OF SANPLE...... CTES.
LWTImoouoouo mm MTEDOODOQUOOOOOODQO 8-6—82
ANALYSTyueuoveees Lol WENGER N0, OF OBSERVATIONS. 29

STANDARD ZRo  START: 1.02 FINISH: 1.02

REFLECTANCE DATA: MIN. 0,36 MAX. 1,72 A6, 1.18  STD. DEV. 0.31

SR SR

2

S

—
(4.

w e = e e

—
<>

XX
X X XX
XX 0omeoox XX
0%-t=tot=tt-t=t=t-t-l-tt=ttttttt-fbt-bttttt-tttt -ttt
.2 04 .6 08 .2 0‘ l6 .8 02 l4 .6 08 .2 .4 .6
0 1 2 3

w
- e " e = e = e

§><><><
> >€ >< <

VITRINITE REFLECTANCE HISTOGRAM - Ro

POP.# 1 TOTAL CTS. 3 MIN. 0.36 MAX. 0.9 AVG. 061  STD. DEV. 0.07
POP.# 2 TOTAL CTS. 7 HIN. 0,83 MAX, 1,00 MG, 0,94 ST, DEV, 0,06
POP.# 3 TOTAL CTS. 5 MIN. 1.06 HAX. 1.18 AVG, 1,12 STD, DEY. 0,04
POP.# 4 TOTAL C7S. 7 NIN. 1,23 MAX, 1,37 AUG, 1,30 STD, DEV. 0.05

POP.# 5 TOTAL CTS. 7 MIN. 1,50 MAX. 1,72 AVG. 1,57  STD. DEV. 0.09

FIGURE 12 — Roek Chips, 2330 meters



CLIB‘Tuoononoo axm FILE NM{OOQ.'0.0... m’ooé
DEPTH/SANPLE NO., 754621-%, 2,420 H TIPE OF SANPLE...... CTGS,
LMATIMOOODOOOOO Um MTE....OQQOQ..OOOOQ 8-6_82
ANALYST4evseasaee LiM. WENGER NO. OF OBSERVATIONS. 10

STAMDARD JRo  START! 1.02 FINISH: 1.02

REFLECTANCE DATA! HMIN. 0.37 MAX. 1,70 AVG, 1,17  STD, DEV. 0.28

o

X IXXXX XXX X

(\) 20 an o on S mn St e B8 B 08 LAR 2t e it s s s et (o8 s et B e 2 g it B Ot e et o g
02 04 06 08 02 04 '6 08 .2 04 06 08 .2 04 .6

0 { 2 3

VITRINITE REFLECTANCE HISTOGRAN - ZRo

POP.# 1 TOTAL CTS. ! HIN. 0,39 MAX, 0,39 MG, 0,39 STD. DEV. 0.00
POP.# 2 TOTAL CTS. 5  HIN. 0,86 MAX. 1,17 AVG. 1,03  STD. DEV. 0,12

POP.$# 3 TOTAL C7S. 4 MIN. 1,37 MAX. 1,70 M6, 1,53 STD, DEV. 0,15

FIGURE 13 — Roek Chips, 2420 meters



cLImO..OQDDDQOO EXXW FILE NM{O...O..O... 573‘007
DEPTH/SANPLE NO.. 73622-4, 2,500 ¥ TYPE OF SAMPLE...... CTGS,
Lmrlw.b....b.. m MTE..OIQQQOOOQODQIO 8-5‘82
MYST..Q..IO..O LIHO m m. w mmﬁTIml 23

STANDARD ZRo  START: 1.02 FINISH: 1.02
REFLECTANCE DATA! MNIN, 0,25 HAX. 2,66 AVGs 0,93  STD. DEV. 0.8

e

—
w

X XXX X
XX X X XXX X X X X X X
S8 B B S8 BN Bt B e o 2o it S et mn e mu e e e et e en e e ) S mep et oo s g
02 04 .6 '8 .2 0‘ 06 l8 02 04 06 ‘8 .2 .4 .6
1 2 3

SR . - -SRI

<
>4

<

VITRINITE REFLECTANCE HISTOGRAX - Ro

POP.# 1 TOTAL CTS, B HIN. 0,25 MAX. 0,53  AVG, 0,36 STD. DEV. 0.10
POP.# 2 TOTAL C7S, 8 MIN. 0,40 MAX. 0,92 AVG. 0,80 STD. DEV, 0.11
POP.3 3 TOTAL CT5. 4 MIN. 1,20 HAX, 1,63 AVG, 1,39 STD. DEV. 0.18

PCP.# 4 TOTAL CTS. 3 MIN. 2,03 HMAX, 2.46 AV6. 2,31  STD. DEV. 0,32

FIGURE 14 — Rock Chips, 2600 meters



CLIENT osuuvavess EXXON FILE NAME.vovarvsoes 573008
DEPTH/SANPLE NO.. 73622-C, 2,640 H TYPE OF SAMPLE...... CTGS,
LmTIuNOQ.!..'Ol mm DATEOOOOOOO0.0IOOOQO 8-6-82
ANALYST4sevennses Lo Mo BENGER N0, OF OBSERVATIONS. 37

STANDARD 7R START: 1.02 FINISH! 1.02

REFLECTANCE DATAL AIN. 0,31 HAX. 1.43 AUG. 0.64  STD. DEV. 0.29

30+
ot
20+
15+
10+
: X
{ X
5+ X
' X
i o X XX
i K x xx X

i XOOXXX XXX XX X
0f-t=t=t-tt-t-t=tt=f-tt=t-tt=t-t=—t=t= b=ttt bttt ittt
02 0‘ '6 .8 '2 " 06 08 02 D4 06 08 ’2 04 06
0 1 2 3

VITRINITE REFLECTANCE HISTOGRAM - IRo

PoP.# 1 TOTAL CTS, 18 NIN. 0,31 MAX, 0,32 MG, 0,40 STD. DEV. 0.04
poP.# 2 TOTAL C7S. 5 HIN. 0,38 MAX, 0.67 AVG. 0,62  STD. DEV. 0.03
PeP.3 3 TOTAL CTS, 10 NIN, 0.78  MAX, 0,96 MG, 0,87 STD, DEV. 0.06
POP.3 4 TOTAL CTS. 3 HIN. 1,12 MAX. 1,16 AV6. 1,13 STD. DEV. 0,02

PeP.# 3 TOTAL CTS. 1 MIN. 1,43 MAX. 1,43 AVG, 1,43 STD. DEV, 0.00

FIGURE 15 - Rock Chips, 2640 meters



CLIENT v svnansses EXXON FILE NAME.vovresenne 573‘009
D@WW m'. 75622'ﬂ1 2’660 H "PE OF MEQOOOOO CTGS.

LDCATID@I......... UNKNOHN MTEnnonunonoo 8’6"82
ANALYST v vsvneenss Lo, WENGER NO. OF OBSERVATIONS. S1

STANDARD XRo  START: 1.02 FINISH: 1.02

REFLECTANCE DATAD NIN. 0,21 HAX, 1,49 AV6, 0,67  STD. DEV. 0,38

X XX X X
0000000 XXX XXXXXX XX X
1) 2n o s o B NS X 10 S LR I e e e e e e o e ot e e e 2 S s o e e et 7
02 .4 .6 '8 .2 |4 06 .8 ’2 .‘ |6 |8 .2 .4 .6
0 1 2 3

30+

25¢
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15+

10+
i X
! X
i XX
] XX

5t XX

d XXX
i X X

VITRINITE REFLECTANCE HISTOGRAM - IRo

POP.# 1 TOTAL CTS. 32 HIN. 0.21 ®AX. 0.58 AVG., 0.43 STD. DEV. 0.09
PoP.# 2 TOTAL CTS. 7 HIN. 0.72 MAX, 0.87 AVG, 0,80 5TD, DEV. 0,05
POP.$ 3 TOTAL CTS. 9 MIN. 0,95 HMAX. 1.24 AVG, 1,10 STD. DEV. 0.1!

POP.# 4 TOTAL CTS. 3 NIN. 1,52 HAX. 1,69 MG, 1,59  STD, DEV. 0.09

FIGURE 16 — Rock Chips, 2660 meters



CLIENT........... EXXON FILE NAME s ivssernnes 573-010
DEPTH/SAMPLE ND.. 73822-E, 2,480 M TYPE OF SAMPLE...... CTGS,
LWTIM“"..... Mm MTEuououoonou- 8'6‘82
ANALYST4asssvseee LoMo WENEGER N0, OF OBSERVATIONS, 57

STARDARD ZS0  START: 1.02 FINISH! 1,02

REFLECTANCE DATA! MNIN, 0,25 MAX, 1,92 AVG, 0,69  STD. DEV. 0,42
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5+
204

154 X

i X

] X

] X

] X
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: X
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H XXX X

LD ¢4 X

HE V444 o X X

ToOoXXOXX X ook X XXX XX
0s—4——tt=tt-t b=ttt bttt et

'2 .4 .6 ’8 '2 .4 .6 .8 '2 l‘ 06 .8 02 .4 06
1 2 3

(-]

VITRINITE REFLECTANCE HISTOGRAM ~ IRo

POP.# 1 TOTAL CTS. 33 HIM. 0,25 HAX, 0,51 AVG. 0.41 STD. DEV, 0406
POP.# 2 TOTAL CTS. 1 MIN. 0086 MAX. 0466 MG, 0,66  STD. DEV. 0,00
POP.# 3 TOTAL €75, 15 #IN., 0,82 MAX, £,22  AVG. 1,00  STD, DEV. 0,13
POP.4 4 TOTAL CTS. 4 MIN. 1,38  MAX, 1,63 AVG. 1,49  STD, DEV, 0.1

POP.# 5 TOTAL CTS. 2 MIN. 1.83 MAX. 1.92 AVG, 1,88  STD. DEV. 0.06

FIGURE 17 — Rock Chips, 2680 meters



CLIENT. s vavenees EXXON FILE NAME vssrsvsres 573’011
DEPTH/SAMPLE NO.. 73622-F, 2,700 ¥ TIPE OF SAMPLE.++s.s CTGS.
LOCATIONs o000 e0e e UNKNOWH BATEisvssnrensnseres 8-9-82
ANALYST.uuvnsesee LMy WENGER N0, OF OBSERVATIONS. 63

STANDARD ZRo  STARTS 1.2 FINISHY 1,02

REFLECTANCE DATA: MIN. 1,30 MAX, 2,83 AV6. 2,01  STD. DBV, 0,27

3ot
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204
15+
10+
! X
: X
i X
] X X
5t X x X
i XXXx X
i XX000XXX X
i X 00 0XX0000X XX X
' XXX X000000oooxx X
03-t-t=t=t=t=t-t=t-t-t-tt=ddtet bttt -ttt

2 4 68 2 4 68 2 4 68 VY Y
{ 2 3

<

VITRINITE REFLECTAMCE HISTOGRAM - IRo

poP.# t TOTAL CTS. 8 NIN. 1.30 HAX. 1.48 AVG. 1,35 STD. DEV, 0,13
POP.# 2 TOTAL CTS, 41 NIN. 1,72 MAX. 2,19 AVG. 1.96 STD, DEV, 0.12
POP.# 3 TOTAL CTS. 14 MIN. 2,24 MAY, 2,48 AVG. 2,32 STD, DEV. 9.08

POP.3 4 TOTAL CTS. 2 HIN. 2,65 MAX, 2,65 AVG. 2,65  STD. DEV. 0.00

FIGURE 18 - Roek Chips, 2700 meters



cLImOOQOODOOIQO EXXDN
DEPTH/SANPLE NO., 73622-Hy 2,760 ¥
Lmrrm....'.!'. Uﬂm
MYST.“.nnn LDH. m

STANDARD IRo  START: 1.02

FILE NAME .vvevrvenee 573’012
TYPEBF SAMPLE ) v v a0 CTGS,
MTEuonnoononoo 8‘9'32
N0, OF OBSERVATIONS, 6

FINISH! 1.02

REFLECTANCE DATAD MIN. 0.27 MAX, 1.47 AVG, 0,60  STD. DEV, 0,30

RN~ N S .

—
L
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- o T o == e

53¢ >

X X

03~ et e e e e

02 .4 06 08 02 .4 06
0 1

02 '4 06 08 .2 04 '6
2 3

VITRINITE REFLECTANCE HISTGGRAM - Qo

PoP.4 1 TOTAL CTS. 4 MIN: 0,27 MAX, 0.32 AVG, 0,29 STD. DEV. 0,02

POP.# 2 TOTAL CTS. 1 NIN. 0,97 MAX. 0.97 VG, .97  STD. DEV. 0,00

POP,# 3 TOTAL CTS, 1 NIN. 1.47 AKX, 1.47 AVG, 1,47 STD. DEV, 0,00

FIGURE 19 — Rock Chips, 2760 meters



CLImT.DO...Q0.0. Exxm FILE NMEII.Q..."!O 573-013
DEPTH/SAMPLE NO.. 75622-Q, 3,000 ¥ TYPE OF SAMPLE....., CTGS.

Lmnw.‘..ll..' m MTE"..O.IQ..QOO.'O 8-9-82
AMALYST4uvvavaere LoNe WENGER N0, OF OBSERVATIONS. 10
STANDARD ZRo START! 1.02 FINISH! 1.02

REFLECTANCE DATA! MIN. 0,32 MAX, 1.47 AVG, 0,69  STD. DEV. 0.39

8

[t *3
2 N S,

Fom e e e e o
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<

X X

XX X X X X

112,50 S S B8 B B Bt S B S B0 R i me e e mn i S0 o oot e s et s et e e e 2
2 4 b 8 2 4 6 8 W2 4 6 8 YT Y-

0 1 2 3

o
- = e T e == ee

VITRINITE REFLECTANCE RISTOGRAM - IRo

PoP.# 1 TOTAL CTS., 4  NIN. 0,32 MAX. 0,40 AVG. 0,38 STD. DEV. 0.04
POPA# 2 TOTAL CTS. 3 HIN. 0,38  MAX. 0.62 AVG, 0,60 STD. DEV, 0.02
PCP.# 3 TOTAL CTS, 1  MIN. 0,94 MAX. 0,94 AVG, 0.94 STD. DEV. 0.00
PCP.# 4 TOTAL CTS. 1 HIN. 1,22 MAX. 1,22 AVG. 1,22 STD. DEV. 0.00

POP,# 5 TOTAL CTS. 1 HIN, 1,47 MAX. 1.47 AVG. 1,47  STD. DEV. 0,00

FIGURE 20 — Rock Chips, 3000 meters



CLIm.OO".'DDO. axm FILE le."'."... 573-01‘
DEPTH/SAMPLE NO.. 73622-R, 3020 M TYPE OF SAMPLE...... CTGS.
LmTIGRODOOOAODQ W MTEIOOOOQDOOOOOOOOO 3-9‘82
MYSTODODDQOOOI L.HO W ml N OBSERvATI%D 15

STANDARD ZRo  START: 1.02 FINISH: 1.02
REFLECTANCE DATA! HIN, 0,23  MAX. 2.57 AVG, 1,02 STD. DEV. 0.89

304
i
P
15+
10+
5t
] X
i XXX
XA XXx X X XX X

03—+ttt e e e
‘2 l‘ .6 .a 02 I4 06 08 02 .4 .6 .8 02 .4 .6
0 1 2 3

YITRINITE REFLECTANCE HISTOGRAM - Mo

POP.# 1 TOTAL €75, 2 HMIN, 0,23  MAX. 0,30 AVG, 0,27 STD, DEV. 0,05
POP.$ 2 TOTAL CTS. 7 NI, 0,42 MAX, 0,53 AVG, 0.48 STD. DEV, 0,04
FOP.4 3 TOTAL LTS, 1 HIH. 0.86 ¥&Xs 0466  AVG. 0466  STD. DEV. 0,00
POP.$ 4 TOTAL C7S. 1 NIN. 1,13  MAX, 1,45  AVG. 1,15 STB. DEV. 0,00

POP.# S TOTAL CTS. 4 HIN, 2,15 MAX. 2,57 AVG. 2,40 STD. DEV. 0,20

FIGURE 21 -— Rock Chips, 3020 meters



CLIENT v haneeves EXXON FILE NAME. ivevennves 373-015
DEPTH/SANPLE M0, 75622-T, 3,060 M TYPE OF SANPLE...... CTGS.
LWTIM...“-.“ UNKIW anuoononvnoo 8'9‘82
ANALYST oo enenees LoMs WENGER ND, OF OBSERVATICNS. 28

STANDARD ZRo  START: 1.02 FINISH: 1.02

REFLECTANCE DATA: MNIN. 0,30 HMAX. 1.31 AVG, 0,33 STD, DEV. 0,23

30+
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204
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i X
i X
: X
St XX
! Xxx
: XXX
i X XXX ’
: X X X XX
(12 S0 mn e o e 50 60 S8 LI 0 o s o o o 0t 2o oty e g o e A e g

02 '4 l6 Da 02 '4 06 )8 .2 04 56 08 52 .4 56
1 2 3

<

VITRINITE REFLECTANCE HISTOGRAM - IRo

PGP.# 1 TOTAL CTS. 24 MIN., 0.30 MAX. 0.43 AVG, 0.47 STD, DEV. 0.08
PoP.# 2 TOTAL CTS. 2 MIN. 0,77 MAX. 0.85 AVG. 0,81 STD. DEV. 0,04

PoP.# 3 TOTAL CTS. 2 HIN. 1,23 MAX. 1,31 AVG. 1,27 STD. DEV. 0,04

FIGURE 22 -— Rock Chips, 3060 meters



CLIENT vsvasvnass EXXON FILE NAME ssverneeey 373-014
DEPTH/SAMPLE NGO, 73823-B, 3,100 TYPE OF SAMPLE...... CTGS,
LmTIDNoonouoo UNKNOWN DATEsesersvseannnres 8-9-82
ARALYSTusvveseass LoNs WENGER NO. OF OBSERVATICNS, IS5

STANDARD ZRo  START: 1.02 FINISH! 1,02

REFLECTANCE DATA! NIN. 0,33  MAX. 1.82 Av6. 1,03  STD, DEV. 0.40

30+
ot
204
15+
10+
3t X
] X X X
] X X X X
{ X XXX XX
i XXX 00X X xxx

01-t=t—t-tt=tt-tt -ttt et
02 04 |6 08 02 04 06 ’8 l2 .4 06 Da 02 04 .6
0 i 2 ]

YITRINITE REFLECTANCE HISTOGRAM - IRo

POP.# | TOTAL CTS. 6 HIN. 0.33 MAX, 0.49 AV6., 0,38 STD. DEV. 0.06
POP.# 2 TOTAL C7S. 9 HIN. 0,69 MAX. 0.95 VG, 0.82 STD. DEV. 0.08
POP.# 3 TOTAL C7S. 6 MIN. 1,08 MAX, .18 AVG. 1,12 STD. DEV. 0,04
PoP.# 4 TOTAL CTS. 11 MIN, 1,27 MAX. 1.46 MG, 1,33 STD. DEV. 0,07

PoP.$ 5 TOTAL CT5. 3 MIN. 1,43 MAX. 1,82 AVG. 1,72 3TD. DEV. 0,10

- FIGURE 23 — Rock Chips, 3100 meters



CLIENT ossnsenees EXXON FILE NAME s vsvsvnnens 573-017
DEPTH/SANPLE NO.., 73623-C, 3,120 TYPE OF SAMPLE...... CTGS.
LOCATIONs seennane UNKNOWN DATE.vsvesvoenssnere 8-9-82
AMLYSToovaessees Lo Ho WENGER NO. OF OBSERVATIONS, 51

STANDARD ZRo START! 1.02 FINISH: 1.02

REFLECTANCE DATA! MIN. 0,30 MAX. 1,20 AVG, 0,55  STD. DEV. 0.47
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XXXXXXX

' XXX X X X
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2 4 8 W2 4 68 2 4 48 2 4 6
0 i 2 3

VITRINITE REFLECTANCE HISTOGRAM - IRo

POP.# 1 TOTAL CTS, 44 MNIN. 0,30 MAX, 0.64  AVG. 0.49  STD. DEV. 0.09
poP.# 2 TOTAL CTS. 6  NIN. 0,68 HAX. 1,00 VG, 0,83 STD, DEV. 0412

PeP.# 3 TOTAL CTS. 1 NIN. 1,20 MAX. 1.20 AVG. 1,20 STD, DEV. 0.00

FIGURE 24 — Rock Chips, 3120 meters



CLIENT v ssnsrsnene EXXON FILE NANE.vesvsenves 373018
DEPTH/SANPLE NO.. 75423-D, 3,146 M TYPE OF SAMPLE...... CTGS.
LGCATIOH...“.... me MTEnuonounnoo 8‘9"82
ANALYSTuvssaensse LoMy HENGER NO. OF OBSERVATIONS, 83

STANDARD ZRo  START: [.02 FINISH: 1.02
REFLECTANCE DATA: NIN. 0.26 MAX. 1,49 Av6. 0,83  STD., DEV. 0.28
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204
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] XX

: X XX XX
5t X X000 X X
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.2 l4 .6 08 02 0‘ l6 08 ’2 04 I6 '8 .2 " .6

0 1 2 3

VITRINITE REFLECTANCE HISTOGRAM - ZRo

POP.# 1 TOTAL CTS, 5 HIN. 0,26 MAX, 0.37 AVG, 0,32  STD. DEV. 0,05
POP.# 2 TOTAL CTS. 28 MIN. 0,48 HAX. 0.74 AVG. 0,41  STD. DEV. 0,09
POP.# 3 TOTAL C75. 36 NIN. 0,75 ¥AX. 1.04 2V, 0,90 STDL DEV. 0,09
POP.# 4 TOTAL CIS. 14 HMIN. 1.10 WAX, 1,37  AVG. 1,19 STD. DEV. 0,07

POP.# 5 TOTAL C7S. 2 HIN. 1,48 MAX. 1.49 AVG. 1,69  STD. DEV. 0.01

FIGURE 25 — Rock Chips, 3146 meters
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(Geo~Strat) See Table 7




