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UNIONOIL NORGE A/S

it MUD RECORD | |

welL:_ 8741 ___ SPUD DATE:.2lst_June 1977 COMPLETION DATE.22th June 197

R@)---"NORJARL' ____  MUD TYPE: LIME DRISPAC__  FROM:.124.66_70:1736.83M.

TOTAL DEPTH: 2831.46M _ LIGNOSULPHONATE FROM:1756.89_70: 2631.46M_
DATE | DEPTH MWEIGHT| VISC. | W.L. |PH [SALT {OIL |SAND [SOLIDS 'REMARKS

6-22 125- Sea Water{w/ Hilvis d/vgs Set 30" csg

6-23 159 " " w/ Hilvis 9/vgs Drilling 26" hole
6-24) 159 [ N L " Drilling 17%" hole
6-25| 433 [9.1 63 75.0 " 17k m

6-26| 433 ]9.1 63 75.0 | Réaming to 26" hole
6-27{ 433 (9.1 63 75.0 . " woom
6-28 433 | Sea Water " n n
6_-.: 433 |Sea |Water B B "o oo
6-30 433 | Sea Water . " " "

7-1 433 | Sea Water |and use Hi/ vis klug Set 20" csg.

7-2 694 | 879 | 65 30.0{12.5 [28000 1% Drilling 12-1/4" hole
7-3 | 1354 {10.0 | 47 21.0[12.5 {26400 13 | 4 . " "
7-4 | 1388 [10.5 | 47 26.0|12.0 [26400 1% | 12 " " "
7-5 1388 (10.5 57 25.0(12.0 |26400 1% 13 Opening hole to 17%"
7-6 | 1388 |11.5 | 52 17.0(12.5 {26400 1% | 17 weooom e
7-7 | 1388 |11.5 | 52 17.0}{12.5 |26400 18 | 17 Pan 13-3/8" csg.

7-8 | 1403 {11.4 | 62 21.0[12.0 {26400 Nil | 17 Drilling 12-1/4" hole
7-9 L 1671 [11.6 | 59 13.0|12.0 {16500 Nil | 18 no " "
7:9 1795 |11.7 | 51 7.0(11.0 16500 Nil | 16 " " "
7-11] 1909 |11.6 | 49 .2(11.0 {23100 Nil | 20 " i "
7-12| 1991 {11.6 | 43 5.8(11.0 {28050 Nil | 19 .- " "
7-13| 2083 |11.6 | 44 5.0111.0 {23100 Nil | 16 " " "
7-14| 2151 {11.6 | 56 .0j11.0 {23100 Nil | 20 " " "
7-15| 2250 |11.6 | 46 .8]10.5 J21450 Nil | 15 " " n
7-16| 2344 |11.9 | 48 2111.0 {18150 Nil | 19 " n i
7-17} 2437 [12.0 | 50 8/11.0 (19800 wil | 18 " " "
7-18| 2503 [12.5 .| s8 3.5{11.0 |29700 Nil | 20 " .on "
7-19} 2568 [12.5 | 53 6110.3 16500 Nil | 22 " " "
7-20| 2602 |12.5 | 53 2(11.0 16500 TR 23 o " "
7-21| 2632 |12.5 | 75 .6111.0 B4650 TR 25 " " "
7-22] 2632 |12.5 75 6111.0 t34650 TR 25 Logging with Schlumberger
7-23] 2632 ' -

T.D.
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1.0 INTRODUCTION

A joant research project on "Aromatics as a Maturity Para-
meter" 1s being performed by the Continental Shelf Institute,
IKU {(Trondheim, Norway) and the Institute for Petroleum and
Organic Geochemistry, KFA/ICH-5 (Jilich, Fed. Rep. of Germany).

During phase I of the project, KFA/ICH-5 presented newly
developed methods of aromatics analysis (Radke, 1981; Willsch,

1981). A sample series from the Bramsche Massif area was analysed

for aromatics to demonstrate how aromatics-derived parameters

can be used for assessment of maturity levels (Radke and Willsch,

1981). The Methylphenanthrene Index (MPI) has proved useful

as a maturity parameter (Radke et al., 1982 a,b; Radke and
Welte, 1983). Subsequently IKU performed artificial maturation
experiments on samples of different kerogen types. Pyrolyzates
were analysed for aromatics at the IKU laboratory using the
analytical methods developed by Radke et al. (1980), Radke
{1981), and Willsch (1981). Some possible maturity parameters
were suggested by Hall et al. (1982).

The current phase II of the project involves the detailed
organic-geochemical analysis of abcut ten North Sea wells.
Applicaticon of aromatics—derived maturity parameters is the
main objective of the present study. However, for a comparison
of aromatic parameters against conventional parameters the
latter had, of course, to be determined also. In addition,
factors that may have influenced the aromatic parameters had
to be considered, such as organic matter type and generation
and redistribution of hydrocarbons. Thus, microscopical
analyses have been undertaken by IKU. In addition, screening
followed by detailed analysis of selected samples has been
performed on the whole wells to obtain the necessary data.
The present report contains the results for well Unionoil
Norge 8/4-1, one out of two wells of the North Sea series

investigated by KFA/ICH-5.



2.0 SAMPLES AND ANALYTICAL METHODS

Organic geochemical analysis involved screening of 123
cuttings samples including organic carbon determination,
Cigs -IRUS determination and Rock-Eval pyrolysis (Espitalié
et al., 1977). From this sample series KFA/ICH-5 selected
20 samples for vitrinite reflectance measurements and visual
kerogen description based on the resuits of the screening

analyses. Aligquots of the original cuttings were sent to IKU

for these microscopic analyses {(see APPENDIX for data presentation).

Twenty-one composite samples were then prepared by combining
the residual material from the above 20 samples with adjacent
cuttings samples. Lithological descriptions of the composite
samples are presented in Table 1. Detailed organic gecchemical

investigation of the samples includes organic carbon determinataion,

extraction, MPLC separation, gas chromatography of saturated
and arcmatic hydrocarbon fractions, and HPLC separation of
total aromatic fractions into subfractions.

Procedures used for screening represent well-established
routine analytical techniques and hence are not described

here. Methods used in the detailed analyses were the following.

The finely ground rock samples were extracted with re-
distilled dichloromethane-methanol (99:1; v/v) for 2 min
using a modified "flow-blending" method (Radke et al., 1978).
Squalane and anthracene were used as the internal standards
which were added to the rock powder prior to extraction.
Elemental sulfur was removed during extraction by addition

of copper powder.

The hexane~soluble portions of the extracts were separated
by medium pressure liquid chromatography and saturated and
aromatic hydrocarbon fractions were collected {Radke et al.,
1980). The aromatic fractions of 7 extracts were further
separated according to the number of aromatic rings and to
molecular structure into four subfractions each (AF1-AF4)

by semi-preparative high performance liquid chromatography
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{Radke, 198l1). Conditions: stainless steel column, 25C mm
length, 8 mm i.d., 3-6 pm irregular particles, Alumina Type

N, Woelm, heated to 350°C under reduced pressure (1l mbar)

for 2 hr and then partly deactivated by addition of 2.5 %

w/w water; flow rate 16 ml/min; stepwise gradient (% dichloro-
methane in n-hexane): AFl (O %),AF2 (8 %), AF3 (16 %), AF4

(40 %).

Total aromatics or aromatic subfractions were dissolved
in xylene to which 1,1'-binaphthyl had been added as the
internal standard and analysed using a Hewlett-Packard 5731A
gas chromatograph egquipped with Gerstel inlet and outlet
splitters, flame ionization detector (FID) and Tracor flame
photometric detector (FPD; 394 nm filter), which was modified
to minimize dead volume. Conditions: fused silica capillary
column, 50 m length, ©.22 mm i.d., coated with CP Sil B8 silicone
gum; temperature programmed from 100°C (hold for 2 min} to
280°C, heating rate 3°C/min; carrier gas helium.

The experimental conditions for the gas chromatographic
analysis of the saturated hydrocarbon fractions were the
following: glass capillary, 23 m length, 0.3 mm i.d., coated
with SE~54 silicone gum, temperature programmed from 80°C
{hold for 2 min) to 254°C, heating rate 3°C/min; carrier gas

helium.
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3.0 RICHNESS OF ORGANIC MATTER

The ability of a potential source rock to generate and
release hydrocarbons depends on its organic matter content
which is commonly evaluated by organic carbon determination.
The total organic carbeon {(TOC) contents of 123 rock samples
(in weight % of rock) are shown in Fig. 1 and listed in
Table 3. (Table 2 lists the abbreviations used in the various

figures and tables for the formations in this well). In addition,

21 TOC measurements were made on composite samples which had
been mixed for extraction purposes (Table 5). The fellowing
intervals can be distinguished in terms of richness of organic

matter:

160-540 m, Poor; 0.2-0.8 % TOC; Pleistocene to Late Miocene.

560~740 m; Fair to good, increasing with depth; 0.6-1.8 %
TOC, Middle Miocene.

760-1390 m; Excellent; 1.9-4.9 % TOC; Early Miocene to Early

Eocene.,

1410-1600 m; Fair, decreasing with depth; 0.8-1.4 % TOC, Early

Ecocene to middle of Paleocene.

1610-2100 m; Good; 0.4~1.1 % TOC, mainly a chalk interval;

Paleocene to Coniacian.

2120-2340 m; Fair, increasing with depth; 0.8-1.3 % TOC,
Turonian to Hauterivian.

2361~2400 m; Excellent; 4.6-6.2 % TOC; Late to Middle Jurassic.

2420-2631 m; Fair to Good; 0.6-~1.9 % TOC; Middle Jurassic
to Zechsteain.

In summary, the best potential source rock intervals in
this well based on total organic matter contents are from
760 to 1390 m and from 2361 to 2400 m.
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4.0 CHARACTERIZATION QOF KERCGEN TYPE BY ROCK EVAL PYRQLYSIS

A total of 123 samples of well 8/4-1 were measured by Rock
Eval pyrolysis (Table 3, Fig. 1). The hydrogen and oxygen
index values obtained by this procedure basically correspond
to the H/C and O0/C atomic ratios from elemental analysis of
kerogen {(Espitali& et al., 1977). Unfortunately, when these

samples were analyzed 1t was not possible to cobtain oxygen

index data. However, the hvdrogen index is the more important
of these two parameters and kerogen guality is usually discussed

principally in terms of hydrogen index anyway.

The best interval in this well is between 2361 m and 2400 m
in the Late-to-Middle Jurassic section. The hydrogen index
values range from 325 to 400 mg HC/g TOC, classifying the
kerogen as an oil-prone type II. The second best interval
in this well is primarily the Middle Miocene at 560 to 740 m.
With hydrogen index values ranging from 130 to 230 mg HC/g TOC,

this interval contains type III kerogen that is gas and condensate

prone. The hydrogen index values throughout the rest of the
well are typically below 100 mg HC/g TOC and, thus, the kerogen

in these intervals is mainly gas-prone type III.

Rock Eval data have been used to derive ainformation about
the maturity of the kerogen (Chapter 5) and about hydrocarbon
generation and redistribution {(Chapter 6).



5.0 LEVEL OF MATURITY
Rock Eval Pvrolysis

Rock Eval pyrolysis provides a means of maturity evaluation.
The temperature measured at maximum hydrocarbon generation
during pyreolysis, Tmax' normally increases with increasing
maturity or depth for a given kerogen type. No clear trend

of increasing T _  with depth exists in this well (Fig. 1);

in fact, in the ??O m to 600 m and 1450 m to 1900 m depth
intervals, there appears to be a reversed trend. In addition,
the higher quality kerogens with elevated hydrogen indices

have somewhat lower Trax values than the lower guality kerogen
with a more or less comparable maturity. This has been observed
in our laboratory for a large number of samples having vitrinite
reflectance values below 1 % (Gormly, unpublished data). The
effect of this is to mask any smooth increasing trend with

depth of the Tmax values when different types of kerogen are
interspersed in a section where the maturity 1s not exceptionally
high,

The maturity data in this well, based on Tm values, indicate

ax
that the kerogen is approaching or is slightly into the liquid
window. With the exception of strangely high values for Tmax
in the Pleistocene and Pliocene most Thax vaiues 1n this well

are below 430°C, and many are below 420°C.

Microscopy

Vitrinite reflectance data (see Appendix) indicate a low
maturity level for the 300 m to 1450 m depth interval. Though
bitumen staining may have affected the Rm values it appears,
that the samplies are all immature. The assumed low maturity
level is confirmed by the green or green/yellow fluorescence
in UV light, as observed for spores or spore fragments in

some samples from this depth interval.

Primary vitrinite seemsS to be very rare in the 1600 m to
2580 m depth interval. Reflectance, that has been determined



for the speoradic vitranite particles, range from 0.39 to
0.90 % Rm’ hence does not allow for an assessment of maturity

in this depth interval.
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6.0 GENERATION AND REDISTRIBUTICN OF HYDROCARBONS

Rock Eval Pyrolysis

The transformation ratic or production index (51/51+52)'
as obtained from Rock Eval pyrolysis, can be used tc get an
idea of the level of hydrocarbons generated and hydrocarbon
redistribution. In many wells there is a continuous increase
of this ratio with increasing depth (maturity) as long as

the organic matter is not overly mature.

Abnormally high values in immature sections are usually
considered to indicate elevated hydrocarbon concentrations
due to migration. Plotting the transformation ratio as a function
of depth is useful in identifying zcones of possibe enrichment
(Fig. 1). The transformation ratio is slightly elevated from
160-600 m (Middle Miocene) and then is reasonably low and
constant down the section until 1400 m (Early FEocene). From
that point downward it increases in a regular fashion until
about 1760 m (Early Maastrichtian) where it exceeds 0.3. From
there until 2340 m {(Hauterivian} the value is fairly constant.
From 2420 m until 2631 m it 1s slightly lower but also
reasonably constant. For the low level of maturity these
elevated values indicate impregnation. The Late Jurassic section
from 2361 m to 2400 m has reduced production index values,
most probably due to the elevated values of 82 as seen in

the hydrogen index. The 8, values, normalized to TOC, for

1
these samples in this Late Jurassic interval are comparable
with those in the shallower part of the well. This indicates
that the entire section from 1760 m tc the bottom 15 impregnated

by migrated hydrocarbons.

IRUS Screening Technigue

The IRUS (infra~-red ultra-sonic) method provides a rapid
screening technique for estimating the amcunt of mainly heavier
hydrocarbons 1in a rock sample. This method involves an ultra-

sonic extraction of a ground rock sample in carbon tetrachloride
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followed by IR spectroscopy of the solvent containing the
extracted materaial, utilizaing the CH3 and CH2 bands. The
abundance of extract is directly evaluated from the absorbance

measurement.

The IRUS data for 123 samples from well 8/4-1 are shown
in Fig. 2 and listed in Table 4. In many ways the plot of
IRUS hydrocarbon eguivalents versus depth, resembles that
of the transformation ratio (Fig. 1) described above. The IRUS
hydrocarbon eguivalents are slightly elevated in the younger
sediments 160-600 m (Middle Miocene) and then are reasonably
low and constant down to about 1400 m (Early Eocene). From
there on down they increase until they reach high values of
25-30 mg/g TOC at 1900 m in the Santonian. These elevated
values remain to the bottom of the well except in the Late
Jurassic where they are reduced. These low values are due
to their being normalized to the higher TOC values; the IRUS
values normalized to rock weight in this interval of high
TOC are the highest in the well (470-670 ppm).

Extraction and MPLC

A total of 21 cuttings samples were analyzed for yield

and gross composition of C -soluble organic matter. The

15+
data are listed in Table 5. Depth-plots of the Cyos

organic matter yields and the carbon-normalized yields of

-soluble

C15+ -spluble organic matter and C15+

in Fig. 3. A plot of the relative abundance of C -hydro-

15+
carbons in total extract versus depth is given in Fig. 4.
The following 1s a discussion of the variatieons of these data

with depth and stratigraphic age.

Pliocene to Middle Miocene (samples from 310-710 m)

The carbon-normalized yields of C -soluble organic matter

15+

which are moderate at the top of the interval increase gradually

from 63.5 mg/g Corg at 310 m to 84.4 mg/g Corg at 570 m. The
C15+ -hydrocarbons show a similar, yet more pronounced, increase

in their carbon-ncrmalized yields from 25.8 mg/g Corg to

-hydrocarbons are presented
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43.5 mg/g Corg over the same depth interval. This difference

in gradients of yield increase between C -soluble organic

matter and C15+ -~hydrocarbons correspondésto an increase in
the relative abundace of C15+ -hydrocarbons in total extract

from 40.6 % at 310 m to 51.5 % at 570 m. The slight enrichment
in C15+—hydrocarbons, which is not related to lithology variations,
reaches its maximum at 570 m. At 710 m the relative abundance
of C15+

elevated. However, a major redistribution of C15+ -hydrocarbons

-hydrocarbons in the total extract is still somewhat

is unlikely due to the reasonably low carbon-normalized yield
of 19.2 mg/g Corg'
apparently have blurred the original generation pattern.

Neverthelwuss, redistribution phenomena

Early Miocene to Early Eocene (samples from 810 -1360 m)

The carbon-normalized yields of C -soluble organic matter

15+
which are reasonably low at the top of the interval show a
gradual decrease from 33.0 mg/g COrg at 810 m to 20.2 mg/g
Corg at 1360 m. The Cysat
more pronounced, decrease in their carbon-normalized yields

from 12.8 mg/g C r
org org
over the same depth interval. This slight difference in gradients

~hydrocarbons show a similar, yet
to very low values, such as 5.2 mg/yg C

of yield decrease between C -soluble organic matter and

15+

C15+ ~hydrocarbons corresponds to a decrease in the relative

abundance of C ~hydrocarbons in total extract from 38.7 %

15+
at 810 m to 25.7 % at 1360 m. Thus, a minor redistribution
of C15+

The low yi1elds are indicative of low maturity and poor kerogen

-hydrocarbons cannot be ruled out for the upper section.

quality.

Paleccene to Santonian {samples from 1455-1870 m)

The carbon-normalized yields of C
and C15+
of the interval increase somewhat towards the middle of the

154 -spluble organic matter

-hydrocarbons which are reasonably low at the top

interval., Yields increase drastically at the bottom of the
interval where they reach rather high values of 74.2 mg/g
COrg and 45.8 mg/g corg for Cigy -soluble organic matter and
C15+ -hydrocarbons, respectively. With respect to yield and

gross composition of the organic matter the samples from
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1605 m and 1705 m depth are very similar to the sample at
710 m. Again, the somewhat elevated relative abundance of
Cigt -hydrocarbons in total extract may be taken as an
indication for a minor redistribution of hydrocarbons. Re-
distribution of C15+ -hydrocarbons is more obvious in the
chalk interval at 1870 m where the relative abundance of C15+
~hydrocarbons has its maximum of 61.8 3.

Coniacian to Zechstein (samples from 2010-2582 m)

The carbon-normalized yields of C
and C15+
of an impregnated zone. With one exception yields range from
116.8 to 171.0 mg/g COrg and 60.5 to 81.9 mg/g C for C

org 15+
-soluble organic matter and C ~hydrocarbons, respectively.

15+ ~-soluble organic matter

~hydrocarbons being generally high are indicative

15+
Considerably lower carbon-~normalized yields, such as 48.0

mg/g Corg C15+ org
C15+ -hydrocarbons, are cobserved at 2370 m. The abrupt changes

-soluble organic matter and 27.9 mg/g C
in carbon-normalized yields of C15+ -soluble organic matter
and C15+ -hydrocarbons within rather narrow depth i1intervals,
as seen at 1870-2010 m and 2358-2444 m, do not correlate with
changes in kerogen quality, hence are indicative of a major

redistribution of C -soluble organic matter or caving

15+
effects.

Obviously, the original generation pattern has been changed
in such a way that the evaluation of source rock potential

is almest impossible,
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Gas Chromatography of C ~Saturated Hydrocarben Fraction

15+

The saturated hydrocarbon fractions of 20 rock samples
covering the depth interval 310-2582 m were analyzed by capillary
gas chromatography to study their detailed composition. The
gas chromatograms are shown in Fig. 5 a-t. From these measurements
normalized n-alkane distributions {sum of peak areas = 100 %)
were calculated and plotted in Fig. 6 a-t. Furthermore, carbon
preference indices and isoprenoid hydrocarbon concentration
ratios were determined. These are summarized in Table 6. The
following chservations were made. All samples between 310 m
and 1870 m (Pliocene to Santonian) contain a similar type
of organic matter. The predominance of short-chain n-alkanes

25 ¥ €3
in most of the samples suggests an admixture of migrated

(C15 to C17) over their long-chain homologs (C range)
hydrocarbons with a front biased n-alkane distribution. The
contribution of autochthonous hydrocarbons derived from terres-
trial higher-plant waxes appears to be very minor (except,

e.g., in the Pliocene-age sample from 310 m and in the Early
Eocene-age sample from 1360 m). All samples in the depth interval
310 m to 1705 m show a strong predominance of odd-numbered

n-alkanes (025-C range) over their even-numbered homologs

(CPI29 between 3?% and 1.9, see Table 6) and are therefore
considered to be indicative of a low maturity level. The composition
of the saturated hydrocarbon fractions changes significantly

between 1870 m and 2010 m depth. The seven samples of Coniacian

to Zechstein-age, however, are fairly similar to each other,

both in the general appearance of the chromatograms and the
parameters listed in Table 6. The n-alkane envelope curves

have their maximum at c16/c17’ and an almost linear decrease

in concentration up to n-C can be observed. The similarity

29
within these samples of different geclogic age may be due
to impregnation by migrated hydrocarbons. The hydrocarbons
in these samples are most probably derived from a mature source

{CPI close to unity}.

Absolute hydrocarbon concentrations for the n-alkanes C15

through Cy¢ as well as for pristane and phytane
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are summarized in Tables 7 and 8, both in rock-weight
based (ng/g cof rock}) and carbon-normalized units (pg/g Corg)‘
In addition, they are plotted as bar diagrams in Fig. 7 a-t
and Fig. 8 a-t, respectively. Based on the carbon-normalized
values, the four samples of Pliocene to Middle Miocene age
{310-710 m} appear to be slightly enriched in migrated hydroc-
15 to C36 n-alkanes (1500-3000C pg/g
C ) 1s higher than expected for the corresponding maturity

org
level. The values for the Early Miocene to Early Ecocene samples

carbons. The sum of the C

(810-1360 m) are typical of autochthonous hydrocarbon guantities.
From 1870 m downwards (Santcnian to Zechstein) the samples

are enriched in migrated hydrocarbons to a variable extent.
Particularly the Coniacian-age sample (2010 m) with nearly

14000 ug/g COrg n-alkanes is strongly enriched. The values

for the samples from 1605 m and 1705 m depth indicate no or

only a slight enrichment.

Gas Chromatography of C11+ -Aromatic Hydrocarbon Fraction

The evaluation of 30 gas chromatographic peaks representing
alkyl homeologs of naphthalene and phenanthrene, as confirmed
by GC-MS analysis (Radke et al., 1982b), is covered by our
routine PAH determinations (Fig. 9 a-u, Fig. 10 a-g, Fiqg.
11 a-g). Carbon-normalized concentrations and relative abundances
of naphthalenes and phenanthrenes are listed in Tables 92, 10

and are presented in normalized diagram form in Fig. 12 a-1.

In the upper well section, at 310-1130 m, the concentrations
of methylnaphthalene and methylphenanthrene homologs are

. This
org

has to be taken as evidence for very immature organic material,

below detection limit, i.e. less than 0.1 ug/g C

as it appears to be unlikely that the wheole depth interval

is totally depleted in these aromatic hydrocarbons. Naphthalenes
and phenanthrenes first appear at 1260 m, but their carbon-
normalized yields are very low. From there to 1455 m depth
carbon-normalized yields of naphthalenes show a distinct increase,
then decrease with depth down te 2136 m where the naphthalenes

couid no longer be detected. No detectable quantities of
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methylphananthrene homologs were found at 1360-1870 m depth.
Obviously, phenanthrene 1s present at this depth interval.

The carbon-normalized phenanthrene yields, however, have most
likely been overestimated due to interference from overlapping
peaks. As, again, extensive depletion of the samples under
consideration is unlikely, it follows that generation of
significant guantities of methylphenanthrene homclogs has

not yet occurred. The maturity, hence, is expected to be less
than 0.5 % Rm at 1870 m depth.

Naphthalenes at 1260-2010 m depth as well as phenanthrenes
at 1260 m depth are probably derived from a more mature source,
hence represent migrated hydrocarbons. Absence of methyl-
phenanthrenes at certain depth intervals and a shift with
depth in the distribution pattern of the methylnaphthalene *
homologs towards predominance of trimethylnaphthalenes can
be explained in terms of geochromatography. A pronounced
fractionation effect is indicated in the chalk interval at
1870 m depth where the carbon-normalized yields of trimethyl-
naphthalenes are reasonably high, whereas mono- and dimethyl-
naphthalenes, and mono- and dimethylphenanthrenes are absent.

At 2010-2582 m depth carbon-normalized yields of total

C15+ -hydrocarbons and individual PAH do not correlate, e.g.

at 2010 m where carbon-normalized C -hydrocarbon yields

15+
have their maximum, the carbon-normalized phenanthrene yield

is rather low. On the other hand, at 2358 m depth carbon-

normalized yields of C -hydrocarbons and phenanthrene are

15+
consistently elevated. Thus, at 2358 m the PAH distrabution
is expected to be more like the original distribution of the

migrated C1 -hydrocarbons.

5+

In the 300 m to 1870 m depth interval the PAE distraibution

1s dominated by a series of components which in the gas chromato-

grams appear in the region of mono~ to tramethylphenanthrenes

{Fig. 9 a-h). The first peak (T) has been tentatively identified

as o-terphenyl, a compound which 1s rarely found in nature.
The other compounds (a-g) have not yet been identified. They
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probably represent mono- or diaromatics as they appear in

the aromatics subfraction AFl (Fig. 10 a-g}. The distribution
of these compounds shows litrle variation throughout the whole
sample series (Fig. 9 a-u, Fig. 10 a-g), e.g. component f

is always the relatively most abundant. Likewise, there are

no indications for a depth trend for any of these compounds.
Thus, 1t cannot be ruled out that they are in fact contaminants.
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7.0 CONCLUSIONS DERIVED FROM ORGANIC GEOCHEMICAL ANALYSIS
OF WELL UNIONOIL NORGE 8/4-1

The corganic material is immature throughout the whole well.
Most of the samples analyzed contain a type III kerogen which
has not yet reached a maturity level where generation of
significant gquantities of heavier hydrocarbons has to be
assumed. Thus, elevated carbon-normalized C15+ -hydrocarbon
yields, as seen in the 160-600 m and 1700-2580 m depth intervals,
are indicative of an impregnation. The hydrccarbons that had
migrated in were probably received from a more mature source.
Only between 2361 m and 2400 m in the Late-to-Middle Jurassic
section samples contain a better type II kerogen, from which
significant quantities of C15+ -hydrocarbons may have been
generated even at the present rather low maturity level. However,
as these samples are impregnated, the level of autochthonous
C15+ ~hydrocarbons cannot be assessed.

Generation of significant quantities of Cyys -aromatic
hydrocarbons has not occurred in the present well, Where elevated
concentrations of naphthalenes and phenanthrenes are observed
they represent migrated rather than autochthonous material
which in the course of its assumed upward movement probably
has undergone fractionation. The f£ractionation effect seems

to decrease with depth.
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8.0 MATURITY PARAMETERS BASED ON POLYCYCLIC ARCMATIC HYDROCAREONS

Maturity parameters that have been developed hy KFA are
based on methylnaphthalene and methylphenanthrene homologs
which were present only in part of the samples analyzed. In
the 310-1870 m depth interval detectable guantities of the
methylphenanthrene homoclogs were observed only for sample
1260 m. On the other hand, in seven samples analyzed from
the 1360-2136 m depth interval PAH distributions were incomplete.
Thus, the full set of maturity parameters could be calculated
only for sample 1260 m and for the four samples analyzed from
the 2205-2444 m depth interval (Table 11).

In a well where no major redistribution of C15+

had occurred, the methylphenanthrene ratios MPR 1-9 showed

-hydrocarbons

systematic changes with maturity (Radke et al., 1982 a). Since
these ratios seem to respond also to changes in organic matter
type, they cannot rate as maturity parameters in a strict
sense. Nevertheless, maturity may be deduced grossly from
these ratios.

For aromatics from a type III kerogen the values of MPR 1
and MPR 9 consistently increase from 0.5 at the onset of intense
C15+ -hydrocarbon generation {(0.67 % Rm), reach unity at 0.9 %
Rm, then decline with further maturation progress. This means
that for type III kerogen the thermal evolution of the MP-ratios

1l and 9 runs parallel with the C -hydrocarbon generation

15+
curve which generally reaches its maximum at about the same
maturation level. On the other hand, MPR 2 values show a similar
trend, yvet reach unity generally at a higher maturation level

corresponding to the base of the ligquid window (1.35 % Rm).

In the present well low MPR 1-9 values of less than 0.4,
as observed for sample 1260 m (Fig. 13), are indicative of
a rather low maturity level of less than 0.65 % Rm, which
is in agreement with microscopic data (see Appendix). However,
at 1260 m the PAH distribution 1s most likely representative

of migrated rather than in-situ C15+-hydrocarbons, thus will
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not necessarily reflect the maturity of the kerogen at this
depth. The same holds true for the lower section of the well,
where PAHE distributions have also been influenced by redistri-
bution phenomena. ExXceptionally high MPR 1-9 values 1n excess
of 1.0, as seen for sample 2136 m, have to be taken as evidence

for a redistribution of C ~hydrocarbons. MPR 1-9 wvalues

15+
of about 0.5, as seen for samples 2358 and 2370 m, would in

a situation where no major redistribution of C ~hydrocarbons

had occurred indicate onset maturity, thus corizgpond to 0.6—
0.7 % Rm' Due to the occurrence of migrated C15+ -hydrecarbons,
maturity evaluation based on PAH will remain rather vague

in the present well, Again, 1t 1s only in a situation where

migrated C -hydrocarbons are absent that the methylphenan-

threne indizzs MPI 1 and MPI 2 will provide a reliable means
of maturity evaluation (Radke et al., 1982a). The vitrinite
reflectance equivalent Rc which is calculated from the MPI 1
of a C15+ -extract will then relate to the vitrinite reflectance
(Rm) of the corresponding source rock, provided its maturity
is greater than 0.65 % R and less than 2.1 % R_ {Radke and

Welte, 1983}.

In the present well Rc values range from ©.78 to 1.06 %
{Table 11). They do not show a clear depth trend. From the
above discussion of MP-ratics it follows that the Rc values
will reflect the maturity of migrated rather than in-situ
C15+ ~hydrocarbons. Sample 2358 m exhibits the highest carbon-
normalized phenanthrene yield of the samples analyzed, thus
has most likely received the highest input from migrated PAH.
Consequently, its Rc value of 0.85 % can rate as a good
indicator for the maturity of the migrated C15+ ~hydrocarbons.
Elevated Rc values of the other samples can be attributed
to fractionation effects having affected the original PAH
distribution. Indeed, the highest Rc value of 1.06 % is ob-
served at 2136 m depth where a strong PAH fractionation is

indicated by a loss of methylnaphthalene homologs (Fig. 12 h).

The isomer distributions of ethyl PAH as well as mono-,
di-, and trimethyl PAE all show similar thermal evolution

trends (Radke et al., 1982 a, b). Thermocatalytic alkyl-shift
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reactions resulting in a reduction of steric strain have been
considered as a possible chemical basis of this phenomenon.
Though a definite calibration of individual PAH i1somer ratios
versus R has not been performed the ratios presented in Table 11

can be used in the assessment of relative maturities.

The results which have been obtained from Rc determi-
nations are generally confirmed by the individual PAH 1somer
ratios. Again, there is no clear trend of increasing maturity
with depth. The elevated ethylnaphthalene ratio {ENR)} observed
at 220f m depth indicates a high sensitivity of this ratio

to redistribution phenomena.
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9.0 SUMMARY - AROMATICS AS A MATURITY PARAMETER

Vitrinite reflectance data indicate a low maturity of 0.3~
0.4 % Rm in the upper well section. Methylnaphthalenes and
methylphenanthrenes are not detectable at the 310-1130 m depth

interval. Thus, microscopic data cannot be compared with PAH

maturity parameters at this depth.

In the middle well section, at 1260-1870 m depth, samples
seem to be still immature. Microscopic data appear not to
be very reliable at this «depth. The MPI and various PAH isomer
ratios indicate reasonably high maturity corresponding to
0.8 % R . However, this value is likely to give the maturity
of migrated rather than in-situ PAH. Redistribution of PAH
is indicated by irregular distribution patterns where part

of the compounds is missing.

In the lower well section, at 2010-2582 m, microscopy data
do not allow for an assessment of maturity. There are traces
of higher reflecting vitrinites poainting to a rather high
maturity of 0.9 % Rm' PAH maturity parameters would confirm
this high maturation level, 1f PAH were in-situ., Though this
1s unlikely, it cannot be ruled out that maturity is that
high at the bottom of the well.
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Table 1 (continued)

Well: Union 01l Norge -~ 8/4-1

LITHOLOGIC DESCRIPTION

Internal Sample No. / Depth Interval (m) / Description:

—— s " —— e e [ Yp————— ——— o k. - . s e e e

E 16116/ 300 - 310 m: grey-green calcareous clay to
claystone (with drilling mud?),
slightly sandy, slightly micaceous,

occasiconal loose gquartz grains

E 16117/ 440 - 450 m: greenish grey moderately calcareous
clay to claystone, occasional shell

fragments and loose guartz grains,

tr. sand
E 16118/ 540 - 570 m: - as above -
E 16119/ 700 - 710 m: dark greenish grey clay to claystone,

some fossils and shell fragments,

tr pyrite

E 16120/ 820 m: dark brown slightly calcareous clay
to claystone, fossilifercus, shell

fragments, pyritic, glauconite (?)



Table 1 {(continued)

Internal Sample No. / Depth Interval {(m} / Description:

E 16121/ 940 - 950 m: dark brown clay to claystone,
micaceous, pyritic, slightly sandy,

some fossils

E 16122/ 1100 = 1130 m: brown cle¢y to claystone, slightly

calcareous, micaceous, some fossils

E 16123/ 1250 =-1260 m: - as above -

E 16124/ 1350 - 1360 m: dark brown silty, calcareous clay

to claystone, micaceous

E 16125/ 1450 - 1455 m: brown to light grey silty, calcareous

clay to claystone

E 16126/ 1600 - 1605 m: greenish grey, silty, slightly calcareous

clay to claystone, tr pyrite

1705 m: grey to white chalk (cavings ?) and

!

E 16127/ 1700

greenish grey, silty claystone

1870 m: white, occ. brown chalk

E 16128/ 1860
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E 16129/ 2000 - 2010 m:

o e e i e g e e . . PP —
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grey~green chalk, slightly

argillaceous

E 16810/ 2130 - 2136 m:

grey-green and red-brown silty

clay (to claystone) calcarecus in part

E 16130/ 2196 - 2205 m:

light brown marl, brecciated

inhomogeneous

E 16811/ 2352 - 2358 m:

grey-green, sandy to silty calcareous

claystone, tr. pyrite

E 16131/ 2361 - 2370 m:

grey-green silty, calcareous claystone

E 16132/ 2440 - 2444 m:

sandy, argillaceocus limestone/dolomite,

some coal particles

E 16133/ 2580 - 2582 m:

red to brown, calcareous sandstone

{fine - medium)




Table 2: Abbreviations for the formations used throughout

this report.

PLE - Pleistocene Recent
PLI - Pliocene

LMI - Late Miocene

MMI - Middle Miocene

EMI - Early Miocene

OLI - Oligocene

MLE - Eocene

EEO - Early Eocene

PAL = Paleocene

LMA - Late Maastrachtian
MM - Maastrichtian

EMA - Early Maastrichtian
CAM - Campanian

SAN - Santonian

CON - Coniacian

TUR - Turonian

EEA - Early Aptian-Albian
HAB - Barremian, Hauterivian-Barremian, Hauteriwvian
LJU - Late Jurassic

MLJ - Middle-Late Jurassic
MJU - Middle Jurassic

TRI - Trias

ZEC - Zechsteln



b E15199
' E151561
v E1D1463
I E15165
N ELSL6Y
VELS149
T E1S171
V10173
' E15175
bEILLT7Y
VE15179
! E15181
l E15183
I E15185
' ELNig/
' E15189
P E1IGL91
T E15192
I E19199
I E15197
v ELD199
I E15201
' E15103
P ELS205
b ELSR07
' E15209
bELS2IA
P ETSIt3
T E15215
| E15217
I E13219

160.00¢
180.00!
200,001
220.00!
240,001

260.001.

280.001
300.00¢
320.001
340.001
3460.00!
J380.00!
400.001
470,00
440,001
460,00
480.001
500.00!
520,001
340,001
360,001
580.00t
600.00!
420,000
440,001
460,001
480.001
700.00)
720,001
740.00!
760,001

ROCK- EVAL DATA
FROM UNION OIL 8/4-%

! 51 ! 51 ! GF H GF YOHYDROG. Y OXYGEN !
} ! 1 . ! ! INDEX ' INDEX !
IMG/G ROCKIMG/G TOC!MG/G ROCK'MG/6 TOC!'MG/G TOC!MG/G YOC!

! 0.02 ! ? ! 0.08 ! 35 ! 27 Y dkxx
! 0.03 ! 10 1! 0.17 1 60 ! 49 1 xkxxk )
' 0.04 | 10 ! 0.36 ! 4 ! 84 ' kkkx !
' 0.06 ! 16 0.42 1 113 ! 97 v kkkk !
1 0.04 ! g 1 Q.39 ! 92 ! 83 F kkkx !
! 0.01 ! 1! 0.17 ! 30 29 1 kkkxk
! 0.05 ! i2 0.32 1 79 LY 253
! .04 ! 7 0286 1 47 39 v kkxxk !
! 0.03 ! 5 0 0.26 ! 48 ! 42 v kk¥x !
t 0.07 1 14 | 0.44 ! 8y ! 79 0 kkkx |
! 0.06 1 10 ! Q.36 !} &5 94 0 kkkk !
) 0.05 |} 10 1 0.42 1 g4 ! 74 1 kdkkx |
! 0:.07 ! 12 0.49 1 85 1 73 1 kkxk !
! 0.08 ! 16 0.31 1 106 1 8% 1 kkkx !
| 0.06 1 11 0.40 ! 79 ! &7 OV kkkx
! 0.06 ! 11 0.37 ! 68 ! 37 ' Xkkx !
! 0.09 ! 11 0.48 ! g8y 1 77 0V k¥kxk )
1 0.0 1 121 0.74 1 23 ! 81 1 kkkk !
' 0.i1 !} 16 0.64 ! 96 ! B0 1 dokkx !
! 0.10 ! 15 | 0.76 116 ! 101 v okokxkx !
! 0.10 ! 14 8 0.88 ! 144 ! 127 1 xkkk )
l 0.15 ! 20 1.68 1 233 1! 212 1 kkkk !
' 0.10 ! 11 1.3 ! 171 1 160 1 kkxk !
) 0.20 21 ) 1.79 194 172V k¥xkxx )
' 0.15 ! 14 1.79 ! 163 1} 149 ) kkkx !
! 0,16 15 2.14 F 201 ! 186 t kkkxk !
! 0.15 ! 11t ! 2.21 00 211 ! 199 vV k¥xkx !t
) 019 ! 13 !} 3.34 ) 233 ! 120 0 kkxx )
! 0,23 ! 14 3,97 | 243 1 230 1 kkxkx |
i 0.25 1 14 3.50 200 185 v okkkx !
} .33 ! 11 ! 3,32 1} 116 ! 105 vV kkkkx b
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! rable 3 {continued) ROCh- EVAL DATA '
! FROM UNIDON OIL 8/4-1 1
' FAGE? 2 [
b e e e e e e e e e e e e e e e e e e e e e e e ot o 7 i e e - rr ot o s o it i e o o o o o o e e o S T o e ot i i e e e e e e e -1
! SAMFLE !'FOKMATION! [DEFTH ! TOC ! S1 ! 51 ! GF ! GF ! HYDROG.! OXYGEN | 81 'OT-MAX !
1 [ | 1 ! ! ! ! ! INDEX ! INDEX | ———--- ) f
' l T (M) V(%) 'MG/6G ROCKI!MG/G TOC'MG/G ROCKIMG/G TOC!MG/G TOCIMG/G TOC! S1+S2 IGRAD C
bt e e e e e e e e e e o e e e o e e e o e e et e e o s s m s i+ . 18 S o S b 2 b e 7 o o ot 98 1 o o 7. o S S St S et it o e o o o = o o et e et o ot o o e an s )
I E15221 ' EMI ' 780,000 2,60 ! 0.23 | 8 ! 3,07 1t 118 ¢ 109 1 xxkX 1 0,07 ' 43
! E15223 1 OLI ! 800,000 2,946 ¢ 0.33 ) 11 1 4,37 ) 147 1346 )V Xkx%x ! 0,08 ! 429
' E1S5D025 0 820,000 3,46 | 0.27 ¢t 7 1 4,31 1t 124 4 114 1 XkXkx ' 0,06 ' 424
' E1S027 0 ' B40.00! 4,05 | 0.25 ! 6 ! 4,24 104 ¢ 98 ! xk¥x ' 0,06 ' 428
1 E15209 0 " b B60.00! 4,14 1 0.71 1 17 1 657 ) 158 ¢ 141 v xx¥% ) 0,11 ' 42D
1 E15231 v i 880,00 2,74 1 0.23 4 g8 1 2.49 90 ! 82 v XXKX 1 0,09 v 429
1 E15233 + " I 9200.,00! 2,44 1 0.20 | g 2,80 ! 114 1046 ' %xkX V0,07 V429
b E15235 0+ " ' 920,00 3,40 ! 0.26 1} 7 2.74 80 ! 7200 XKXX 1 0,09 v 427
1 E15237 1 " V940,000 2,39 1 0.14 ! 5 1 2,03 1 84 1 79 1 kkxk )V 0,07 ' 424
b ELS239 1 " 240,001 2,53 1 0.17 1} 6 ) 2,09 | g2 75 ' xkkx ! 0.08 420
1 E15241 ¢ " b 980,000 2,83 1 0.17 6 1 2,28 ) 80 74 ' xkxkx 0t 0,07 t 432
1 E15.243 1 " ' 1000.00' 3.85 0.20 ¢ 5 2,36 1 $1 ) 56 1 xkkx ' 0,08 v A28
1 E15245 1 " b 1020.,00!' 1,94 | 0,11 ¢ 5 1.50 ! 77 ¢ 71 0 kkxkx ' 0,07 v 407
bELS247 0 " I 1040,00! 2,17 ! 0.15 ¢t 6 1,68 ! 77 70 0V xkkx ! 0,09 1 430
U ELIS2aA? " ' 1040.,00% 4,89 0.12 2o 1.76 ! 35 33 b kkkXx 1 0,07 U Az2
LELG2ST v " L 1080.,00! 1,69 ! 0.13 7 1.32 ) 78 70 1 XkkX 1 0,10 v 427
S riedone S I ' 1100,001 1,53 1 0.15 2 1.51 1 P8 88 1 kxkkx 1 0,10 ! 415
1 E15255 " 1 1130.000 2,09 ! 0.12 ! g5 2,41 ) 115 1 109 ' Xxkxx ' 0,05 1 430 ¢
i E1S5257 0" 1 1150.00!' 1.98 ! 0.13 ! 6 | 1.88 1 94 88 1 kk¥X ' 0,07 ' 434 |
1 ELS2GY 1" 1 1170.,000' 2,22 | 0.13 g5 1 2,20 99 1 93 1 Xk%k%k ' 0,06 ' 433
Y EIS24L " I 1190.001 2,31 1 0,15 1 & ! 2,33 1 100 ! P4 1 XKKX 'V 0.06 1 430
1 EtSees 0" 1 1210.00t 2,41 1 0.16 | & 2,31 95 1 89 1 kkkk 1 0,07 1V 424
VELS245 ¢ " I 1230,00 2,73 | 0,19 6 | 3.13 1 114 1 107 v kkkk 1 0,06 1V 431
b E15247 ) MLE I 12%0,00!' 3,00 ! 0,19 1 6 2,97 1 99 93 1 xkkX b 0,06 V430 !
VEIDDAY " 1 1270.00 2,99 1 0.17 ! 5 3.74 125 119 vV kxk%x 1 0,05 1 432
O I I 1290,00! 3,30 ! 0.22 6 ! 3.55 107 ¢ 100 ' Xxx¥x 0,06 ' A2
S F R S N 1 1310,00!' 3,50 ! 0,15 4 3.74 1 106 1 102 1 kk¥x ! 0.04 ' 433
b ELS225 0 EEO t1330.000 3,82 ¢ 0.11 ! 20 3,07 ! 80 77 0t kkxx 1 0,04 1+ 434 ¢
v ELS277 v ' 1350,00! 3,20 ¢ 0.12 3 0 3.23 1 100 F7 0t kk¥k ! 0,04 ' 430 ¢
L ELS279 1 " I 1370.00¢ 2,88 0.15 5 W27 1 113 1t 108 v kkxkx 1 0,05 1 430 |
1 E1S5281 0 " I 13920.00' 2,67 1 0.12 1 4 2,02 1 75 1 71 1 kk¥%x ' 0,086 ! 430 !
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ROCK- EVAL DATA
Table 3 {continued) FROM UNION OIL 8/4-1
FAGE: 3

SAMFLE !'FORMATION' DEFTH !t 7TOC ! 51 ! 51 ! GF 1 GF I HYDROG.! OXYGEN ! 51 ! T-MAX

. 1 ! ! ! ! 1 I INDEX ! INDEX 1 ———eee !

l ' (M) 1 (%) I'MB/G ROCK!MG/G TOC!MG/G ROCKR'MG/G TOC!MG/G TOC!MG/G TOCY S1+482 1GRAND C
E15285 '  EEO 1 1410.,00! 1,29 1 0.08 ! 6 8 1.10 ! a5 1 79 1 kkkk ! 0,07 ! 430
E15789 | " I 1430,00! 1.35 | 0,06 ! 4 1 0.95 1 70 1 &5 1 kxkk ! 0,06 V431
E15093 | " 1 1450.001 1.16 ! 0.09 ! 7 0.96 | g2 ! 75 1 kkkk ! 0,09 1 404
E15297 ¢ PAL t 1470,001 1,09 ! 0,09 I g 0.93 ¢ a5 77 1 kkxk ! 0,10 1 4D
E15301 " I 14%0,00! 1.09 ! 0.08 ! 7 1 0,75 ¢ 68 1 61 b xkkk ' 0.11 1V AD%
E1530%5 " ' 1515,00! 1,09 ! 0,11 ¢ 10 4 0.78 1 71 1 41 Y kkkk 1 0,14 ' 427
E15309 | “ 1 1935.00!1 1,01 ! 0,086 | 5 | 0,60 ! 59 4 53 1 kkkk ! 0,10 1 47
E15313 | " 1 155%5.000 0.78 ! 0,05 1 & ! 0,47 1 60 t S3 1 kxkk ! 0,11 ' 423
E15317 ! " 1 1575.001 0,70 | 0.05 1 7 0.43 1 61 ! 54 ) kkkk 1 0,12 U AD7
£15321 1 " I 1600.00! 0.82 1 0.06 1 7 1 0.5t 1 62 1 54 1 kxkk ' 0,12 1 434
E15305 1 " I 1620,001 0.63 ! 0.04 1 & ! 0.33 ! 50t 45 1 kX% 1 0,12 1 40D
E15329 1 " ' 1440,00! 0.41 4 0,07 | 11 0.38 ! 62 b S50 ! kkkk 1 0,18 ' 419
E15333 " ! 14640.00) 0.468 ¢ 0.06 I 8 0,47 69 ¢ 0 ' KXX%x ' 0,13 v 423
E15337 ' LMA I 1480.00! 0.54 ! 0.04 1 7 0.31 ! 57 ! 49 1 opkk ) 0,13 0t 421
E15341 '  MMA ' 1700.00! 0,83 ! 0.08 | 9 ot 0,52 | &2 1 S3 b kkkk Y 0,15 1 42
E15345 | " 1 1720.00! 0.54 ) 0.07 1z 0.36 64 S1L00 kkkk v 0,19 1 420
E1534% | " 1.1740,00} 0,59 ! 0.06 I 10 1 0.42 71 ! 41V k¥¥k ! 0,14 1 420
£15353 | EMA I 1760.00) 0,664 | 0.13 19 0.45 68 ! 48 | Kkkk Y 0,29 1 417
£15357 ! " b 1780,000  0.58 ! 0.63 1 108 1 0.93 1 160 ! 51 0 xkxk 1 0.,4B 1 411
E15341 ' CAM b 1B00.00!  0.69 ! 0.13 18 0.45 65 1 45 1 xkkk 1 0,29 1 418
E15365 | " I 1820,00! 0.68 ! 0.13 i 19 1 0.48 70 1 51 0 kkkk Y 0,37 1 409
£15349 v " ' 1840.00! 0.56 ! 0.15 24 ) 0,53 94 1 &7 1 kkkk 1 0.28 ! 411
F15373 | " 1 1860,00! 0.58 ! 0.12 20 0,48 ! 8o i &2 0 kkXX ) 0,25 1 411
15377 ' SAN I 1880.00) 0.58 ! 0.14 24 ) 0.48 g2 1 S8 ) xkkk t 0,29 v 411
E15381 ! " 1 1900.00! 0,49 1 0.13 | 2 ' 0.46 | 93 67 ' kkkX ! 0.28 ' 411
E1538% + " I 1920,00! 0,40 ! 0.18 45 0,47 ! 117 72 0t kkkk 1 0,38 1 413
£15389 " b 1940,00' 0,71 ! 0.33 ¢ 46 1 0,76 ! 107 0 b RXkX 1 0,43 1 414
E1sge3 v CON -t 4940,001 0,57 ! 0,17 | 29 0,53 ! 92 63 L kkX 1 0,32 U 413
E15397 ! | 1980.,00! 0.50 ! 0.28 55 1 0.64 ! 127 1 72 b KKKk ! 0,44 o 0
E15401 ' 1 2000,00! 0.63 ! 0,28 1 44 0.67 | 106 ! 61 1 kxk L 0,42 1 420
E15405 | 1 2020,00! 0.467 ! 0.27 ¢ 40 1 0.83 1 123 1 83 ! kk¥xk ' 0,33 1
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£15409
Ei5413
E15417
E15401
£15425
£15431
E15438
E15445
£15451
E15457
E15461
E15465
E15470
E15476
E15481
E15481
E15495
£15501
£15508
E15514
E15525
E1S535
E15544
E15554
E15564
E15574
E19584
E15594
E15602
E15609

2040,00!
2040,00!
20680, 00!
2100.00!
2120.00!
2139.00!
21460.00!
2181.,00!
2199, 00!
2220. 001
2238. 00!
22592. 00!
2280. 000
2298, 00!
2319.00!
2340, 00!
2341, 00!
2379.00!
2400.00)
2420, 00!
2440, 00!
24460, 00!
2480. 00!
2500. 00!
2520.00!
2540, 00!
2560. 00!
32580.00!
2600, 00!
2631.00!

ROCK- EVAL DATA
FROM UNION OIL 8/4-1

GF

IMG/6 ROCK!MG/G TOCtMG/G ROCK!MG/G TOC'MG/G TOC!MG/G TOC!

0.25
0.24
0.40
0.28
0.46
0.35
0.72
0.54
0!41
0.353
0.37
0.70
0.97
0.95
0.62
2.36
2.84
1.80
0.68
0.79
0.45
0.23
0.16
0.19
0027
0.16
0.34
0.44
0.86

55
50
49
50
24
26
42
58
40
a1
48
32
50
84
75
45
A4
Y
39
40
42
44
31
25
34
31
20
38
29

45
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122
124
127
150

?1

84
102
126
112
114
111

98
135
191
167
162
444
424
3464
185
205
143
101
104

24
104

90

74
123
152

HYDROG.! OXYGEN
INDEX ¢ INDEX
&6 1 KRR
74 1 kkkk
77 1 kKK
99 1 kKX
b6 1 REXX
58 1 kKK
60 1 KKRkKK
48 1 KKK
721 kRK
73V KKK
62 1 KKEK
65 1 hkkK
82 1 RKRX
106 ' XKKK
1t kKK
986 1 kKKK
400 1 KKKk
377 1 KKK
305 1 kKKK
145 ' KkKK
162 1 KKK
119 1 KokkK
69 1 XKKX
79 1 KKKK
61 )V KKKX
720 RKKX
70 1 KXkX
S8 1 kKK
93 1 KKKK
106 1 kkxx

.
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i 1 | ") 1 3 1 4 ! 2, !
'} E1513&9 ! 140.0 oL 22 ) 33.9 i 73.7 1
PE15181 180.0 boo0.28 1V 15,7 ! 42,9 !
I E151463 ) 200.0 I 0.38 1 11,3 ! 43.0 1
I E151465 ¥ 220.0 I 0.37 ! 12,7 ! 45.8 |
!} E151487 ! 240.0 I 0.42 | 5.9 ! 29.6
b E1D149 250,90 L 0.55 | 3.9 ! 21.4 !
I E15171 ! 280,0 I 0.40 | 8.1 ! 32.5 1!
I E15173 ! 300.0 I 0.95 !} 4.0 ! 32.8 |
1 E15175 | 320,90 i 0,54 ) 5.6 1 35.4 !
1 E15177 ! 340.0 I 0.49 2.0 i 44,2 )
b E1S179 ) 360.,0 1 0.55 ! 8.4 ! 46,3 !
I E15181 ! 380.0 b 0.30 v 11,90 ! 95.0 !
} E15183 ) 400,0 V0,97 Y 1344 i 76,9 !
I Ei1S5185 | 420.0 I 0.48 1 17.0 | B1.4 !
b E15187 ! 440,0 0,30 ' 14,0 ! 69.9 !
' E15189% ! 460.0 I 0.54 V 11.3 ! 41.2 1
I E15191 ! 480,90 b0.786 ) 10,4 ! 79.0 ¢
I E13193 ! 200.0 o 0.79 5.7 ! 53.2
b E13195 | 520.0 bo0.66 ! 8.9 i 8.8 !
v E1S197 ! 540.0 b 0480 ! ?47 ! 52.9 I
! E151i99 360.0 0.6 1141 ! 67,4 )
I E132¢1 ) 580.0 r0.72 v 15.8 : 113.2
vt E15203 | 600.0 I 0.89 ! S.9 i w27
I E15205 ) 620.0 T 0.92 1 .2 ! 4g.1 !
I E15207 4£40.0 T 1,07 1t 4.9 ! 32,1 1
1 E15209 ) 4£50,0 T 1,08 ¢ 645 I 6B.46 !
I E15241 ! £80.0 1,28 1 3.5 ! 44,9 |
t E1S5213 700.0 v 1.43 | 2.4 ! 4.1 !
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LEGEND ¢ 1- SAMFLE-NUMEBER
2= DEFTH (M )
3- ORG. CARBON (%)
4~ IRUS-CONTENT (MG/G CORG.)
S5— IRUS-CONTENT (FFPM)

TABLE 4 : IRUS-CONTENT OF

UNION OIL 8/4-1
(CONTINUEL)



A e T e b L

I 1 | " I et ! 4 | = |
I E15215 ! 720.0 I 1.42 1 7.1 ! 114.3
i E15217 | 740.0 1,75 8 2.8 i 48.8 |
I E1S21% | 7460.,0 1 2.84 1 2.2 ! é1.8 1
I E1S221 ! 780.0 ' 2,60 ! 2.3 ! 60.3
! E15223 800.0 1 2.95 ) 2.1 ! 61.8 !
I E15225 | 820.0 ro3.46 2.2 ! 75.2 1
! E15227 840.0 ' 4,005 ! i.1 ! 44.8 !
I E15229 1 860.0 I 4,14 1 1.5 ! &0.2 !
! E15231 ! 880.0 v 2.74 1 2.5 ! 67.8 1
t E15233 | ?00.0 !o2.44 7.8 ! 190.4 !
I E15233 ! ?20.0 t 3.40 ! i.8 ! 62,9 1
1 E15237 | ?40.0 ! 2,39 ! 2.1 ! 49.46 |
I E1523%9 | ?60.0 ro2.,53 1 2.0 i 49,9 |
b E1S5241 280.0 ! 2.83 1.3 ! 37.2 1
rE13243 | 1000.0 bo3.89 ) 1.0 ! 40,2 !
I E15245 ! 1020.0 bo1.94 ! 2.8 ! 93.7
I E1353247 ! 1040.0 Y2417 0 1.9 ! 41,1 |
I E15249 ! 1060.0 ! 4,89 ! 1.6 ! 79.8 1
I E15251 ! 1080.0 1 1.6%9 1 3.1 ! 2.3 !
I E15253 ! 1100.0 !t 1,53 | 1.5 ¢ 23.1 1
¢ E15255 ! 1130.0 ! 2,09 1.7 ! 3b6.6 )
P E15257 1150.0 o 1.98 ! 2.1 ! 42,2
bE19239 ! 1170.0 ' 2,22 0! 1.8 1 39.5 !
! E15261 ! 1190.90 12.31 ! 2.1 ! 48.4 !
! E15263 | 1210%0 2,410 1.6 ! 39.1 !
I E152465 1 1230.0 vo2,73 1 1.3 ! 42,3 |
1 E15R67 ) 1230.0 ' 3.00 ! 1.1 ! 31.7 1
I E15249 ! 1270.0 2,99 1.8 ! 532.8 1

LEGEND ¢ 1- SAMPLE-NUMERER
Q= DEFTH (M
3= ORG. CARBON (%)
4~ IRUS--CONTENT (MG/G CORG.)
o= IRUS~CONTENT (FFM)

TABLE 4 ¢ IRUS-CONTENT OF

UNION OIL 8/4-1
(CONTINUED)



1 1 ! o [ 3 ' 4 | 5 |
it E15271 1290.0 3,30 ! 1.9 } 49.2 1
I E15273 1310.0 t 3,50 ¢ 1.1 ! 38.0 !
I E15275 1330.0 bo3.82 1 1.2 ! 46,3 !
I E1G277 ! 1350.0 b3.20 1.0 ! 3.5 !
1 E15279 ! 1370.0 b 2,88 1 1.0 ! 29,5 1
I E15281 ! 1390.0 V2,467 ) 1.4 ! 36.5 |
I E15285 ! 1410,0 ! 1,29 ! 4.4 ! S6.9 |
I E15289 1430.0 !1,35 ! 2.1 ! 28.0 !
! E15293 ! 1450.0 1,16 1} 2.2 ! 25.6 1
I E15297 1470.0 1,09 | 3.9 ! 42,1 1
1 E15301 ¢ 14%20.0 1,09 1 4.8 i 50.4 !
I E15305 ! 1515.0 I 1.09 ! 8.8 ! 95.4 1
I E15309 ! 1335.0 I 1.01t 11.4 ! 115.0 !
i E15313 | 1555.0 i 0.78 ! 7.7 ! 592.7 |
! E15317 15375.0 bog.70 ) 8.4 ! 8.8 ¢
1 E15321 | 1600.90 I o.82 ! 5.3 t 43.5 !
1 E13325 ) 1520.0 Y 0.43 ) 5.3 ! 39.6 !
i E15329 | 1640.90 I 0.61 v 17.1 ! 104.0 !
i E15333 ) 1660.0 ' 0.48 ¢ 19.4 1 132.0 !
P ELIS337 ! 14680.0 bo0.54 ! 77 ' 41 .46 !
I E15341 1700.0 i 0.83 1 5.1 ! 2.7 1
1 E15345 1 1720,0 I 0.56 ! B.3 ! 46,2
I E1S349 1740.0 0,59 | B.4 | 49,4 |
! E15353 | 1740.0 1 0.465 ) 6.3 t 41.9 !}
I E1S357 1780.0 ' 0,58 ! 7.1 ! 41.3 !
! E15361 1800.0 i 0.,46% 1 8.5 ' 58.9 1
tE1S346T 1820.0 1 0.48 ! 7.4 ! 50.5 1
bE1IG3467 184C.0 t 0.596 ! 11,3 ! 63,05
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LEGEND § 1- SAMFLE-NUMBER
2- DEFPTH (M >
3—- ORG. CARRON (%)
4~ TIRUS-CONTENT (MG/G CORG.)
S5— IRUS-CONTENT (FFM)

TAELE 4 : IRUS-CONTENT OF

1

UNION OIL 8/4-1
{CONTINUEL)
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I E15373 ! 1840.0 .58 ! 8.5 ! 49,6 |
L E15327 ! 1880.0 Q.38 ' 12.1 ! 70.3 !
i E15381 ! 1900.0 I 0.,49 ' 15.2 1 74,7
I E15385 1 1920.0 ' 0,40 1 34,0 ! 144.0 !
! E1538%9 ! 1940.0 Q.71 v 22,7 H 161,11 !
! E15393 ! 1960.0 I 0,57 I 20.4 ! 117.3 1
I E153%7 ! 1980.0 I 0.50 ' 26.5 ) 132,71
! E15401 ! 2000.0 10,63 L 27,0 ! 170.0 !
! E13405 2020.90 v 0.67 Y 28.2 ! i88.% !
t E1540% ! 2040.0 I 0.59 1 35.3 ! 208.4 !
! E15413 | 20s60.0 o500 | 29,0 ! 144,92 !
! E15417 | 2080.0 ' 0.48 ! 33.9 ! 162.9 !
I E15421 ¢ 2100.0 L 0.79 1 28,1 ! 221,72 1
b E154025 1 2120.0 Po1.12 10 20.0 ! 224.1
1 E15431 ! 2139.0 I 1.72 1 14,9 ! 255,77 !
1 E15438 ! 2140.0 b0.83 1 25.1 1 208.3 1
I E15445 ! 2181.0 to1.24 v 1%.0 ! 236.2
! E15451 2199.0 ' 1,34 1 146.8 ! 225,11
I E135457 ! 2220.,0 1,00 Y 25.46 ! 255.8 !
1 E15461 ! 2238.0 1,09 1 17.6 ! 191,99 1
' E135445 ! 22592.0 !o1.14 0 19.4 1 221.2
I E15470 ! 2280.0 b 1.,33 ¢+ 25.2 ! 335.8 1
I E15476 ! 2298.0 ro1.15 1t 30.0 ! 345.3 )
' E15481 ! 2319.0 vo1,25 Y 29,7 ! 370.7 1
I E15488 ! 2340.0 ' 0,24 1 28,4 ! 2467.3 !
1 E154%5 ! 23461.0 T5.30 ! 8.% t 471.6 !
! E15501 ! 2379.0 ! 6.16 v 10.9 ! &£67.8 )
I E15508 ! 2400.0 !o4.66 Y 13,3 ! &17.9 1}
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LEGEND ¥ 1- SAMPLE-NUMEER
2— DEPTH (M )
3- ORG. CAREON ()
4- IRUS-CONTENT (MG/G CORG.?}
o=~ IRUS~CONTENT (FFM)

TARLE 4 | IRUS~CONTENT OF

UNION OIL 8/4-1
(CONTINUED)
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I i ] o I 3 1 4 I b i
I E13516 ) 2420.0 1.9 0 15,0 ' 253.2 )
L E15525 | 2440.0 t 1,85 1 12,9 ! 237.9 1
bE1B535 24460.0 t1,02 v 19.8 ! 201.5 ¢
1 E15544 ! 2480.0 1 0,72 1 18.0 ! 129.4 1
1 E15554 ! 2500.0 1 0.463 + 22.9 | 144,21
P E13544 ! 2520.0 I 0,35 1 25.6 ! 140.9 !
I E15574 ! 2540.0 1 0.85 ¢t 19.6 ! 166.5 !
I E15584 !} 2560.0 10,77 v 21.3 ; 165.5 !
b E15594 ! 2580.0 ! Q.89 t+ 27.8 ! 247.% 1
I E15602 ! 2600.0 U 1.47 v 17.3 ! 254.1 )
I E15609 ! 2631.0 1 1.89 | 17.6 ! 333.4 )

e " S T — = T T SR n g o i Sl U e vy Y Wy o e i SA o i AL SO M i e ke S S e A S

LEGEND : 1- SAMFLE-NUMERER
2- BEFPTH (M )
3- ORG. CARBON (%)
4- IRUS-CONTENT (MG/G CORG.?
G- IRUS-CONTENT (FFM)

TARLE 4 § IRUS-CONTENT OF

L e —

UNION OIL 8/4-1
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' 1 I 3 | 4 f s I b | 7 f g !
! 310.00 ! 0.48! 305, ! 3.5 v 25.8 ) 34.8 ' 5.8 F T3%.4 )
! 450,00 ! 0,731 G961, ! 76.8 ' 36.8 1 40,46 ' 7,3 t+ T2,1
! 570.00 1 0.63! 532, | Ba,4 ' 43,5 ! 41,1 ' 10.4 ' 48.% !
! 710.00 1 1.46! 410, ! 41.8 + 12.2 t 34,0 1V 9.9 ! 54.1 !
! 816,00 1 3.351 1107, ! 3.0 12,8 ' 25.58 1 13.2 ! 41.3 !
! 820,00 ! 3.451 1044, | 0.3 1 11,0 1 2B.9 0 7.5 | 63,6 |
t 250,00 1 2,521 =83, ! 23.1 ! 6.7 21,9 v 7.1 1 71.0
Fo1130.00 ! 2.12) S20. ) 24.5 1} 7.9 ! 24,8 v 7.4 | 467.8
! 1260.00 1 3.17! 672, | 21.2 1 S.6 'V 20.2 1 6.1 1 73,7
I 1360.00 } 3.311 470, ! 20.2 1 J.2 1 192.1 1 4.6 0 74,3 )
! 1455.00  F 1,211t 4089, | 33.7 ¢+ 13.4 ! 36,1 1 Q.6 1 54,3 !
! 14605.00 1 0.%4) 387, 41,21 19,3 ¢ 29,0 1+ 7.9 !t} 53.1 !
'O1705.00 1 0,751 355, ! 47.3 1 19,7 1 34,8 ! 4.8 ! 58,4 !
' 1870.00 ' 0.35! 408, ! 74.2 ' 45.8 ! 49,6 1 12.2 ' 38.2 !
!O2010.00 1 0.4600 1026, ) 171,01 B1.9 } 43,5 ! 4.4 P 52,1 !
b 21346.00 ! 1,170 140t. v 1346.8 0V 71,8 1 44,3 1V 8,2 | 47,5 !
! 2205.00 1 1.42) 2128, } 149,91 78,8 ! 42,3 1 10,3 t 47,4 1
I 2358.00 1 3.081 4109, ! 133.4 1 71,2 1 38,9 ! 14,5 1 44.6 !
b 2370.00 1 5.87F 2814, ! 48.0 + 27,9 ' 3B.3 ' 192.9 | 41.8 !
T 2444,00 1 1,54V 17989. ' 1146.8 } 40.5 F 40,3 ) 11,5 } 48,2 !
! 3582.00 1 0.821 1004, } 122.4 1 42.6 1V 44,5 L 4.4 1 48,9 |

A e e o s o Pt S T T —— T P T — i S PR T o . " S TP o . Sl PP Y . e Bt TR B e o ey, MY M e e Sk M M T T e b St VY AP e e My G Y o . e g e e e . At

LEGEND?: i1~ DEFTH (M )

——————— 2- CORG (%)
3- C13+ SOLURLE ORGANIC MATTER (FFM)
4— C15+ SOLUBLE ORGANIC MATTER (MG/G C-ORG:
9~ C15+ HYODROCARBONS (MG/G C-0RG)
é6— L1154+ SATURATED HYDROCAREBONS (% OF NR.2)
7- Cil+ AROMATIC HYDROCARRONS (¥ OF NR.3)
8- NySr0- COMFOUNDSy RESIDUE (X OF NR.3)

TABLE 5 ¢ YIELD AND GROSS COMFOSITION OF ORGANIC MATTER FOR

———— o — — —
_—RERERE===

UNION OIL, 8/4-1



’

CHY (19-27) = CFL 1

CPt (2531 = GFI 2

CRT (27) = CFI 3

Crr (27-29) = P14 :

LHCEY (17-21/27 -31)= LHCFI

FRISTANE /7 N-C 17 = 1850 1

'HYTANL /7 N-C 18 = IS0 2

PRTUINANE / FHYTANE = T60 3

FrYI HI'HY /17 4100 - 156 4

GAMFL - NUMIEL CrI 1 Cry 2 CFrI 3 CFI 4 LHCFIX 180 1 150 2 Is0 3 160 4
Flallée -1 310M 1.14 2.95 3.27 3.22 2405 .48 0.61 1.1 0.53
Ei1s6117 -1 4G0M 1.0%9 3.06 J.364 .19 2.83 0.50 0.58 1.4 0.53
El16118 -1 T70M 0.91 2.74 2.72 24066 3.17 0.467 0.84 1.4 0.73
E146119 -1 7L0M 1.08 311 .53 3.37 3.35 0.73 0.9 L.8 0.7%
16120 -1 820M 0,99 2.43 2.53 2.41 4.35 Q.49 0,55 1. Q.01
Li6121 -4 SUOM 1.18 2.81 2,489 274 2.45 0.60 0.608 1.2 0.63
E146102 -1 1130M 1.06 2.42 2.86 2,49 1.97 0,74 1.0 1.4 0.3
E16123 ~1 1:2040M 1.33 3.12 3.07 2.90 0.76 1.2 1.1 1.9 L1 -
E146124 -1 1340M 1.52 ok koK Aok KKk KKKk Ak KoKk 1.2 1.1 2.4 1.2

Flaildi -1 145 5M 0.83 2.50 3.03 279 2.83 .77 0.03 Le? 0.79
30 I3 DAY SR 1400 0.79 Fokdokk 3,02 2.44 7+/2 0.71 0.748 L% 0.73
Etale/s | 1705M 0.81 1.65 1.9 1.76 7,37 0.85 0.:23 1ol 0.48
E1H128 ~1 1870H1 0.92 Hokkokok KRRk ook Fokokokk G.7% OBl 3.0 0.49
146109 -1 201 0M 1.00 Aok Kok 0.9 0.94 30467 1.1 0.81 1.3 Q.70
E16810 1 2136M 1.03 KR AKKK Aok ROk kK *okokokk 0.87 0.85 e 0.846
16130 -1 2D005M 1.02 FEKkK kKK KAk ok gokk 0.95 0.83 1.3 0.09
E1a81L -1 2308M 1.03 1423 0.93 1.04 1%.66 0.81 Os/% L. 4 0.79
E16131 -1 2370M 1.03 1.11 0.97 1.04 146,58 0.79 0.77 1.4 0./78
E16F 32 -1 2444M 1.02 1.10 0.%4 0.94 192.16 Q.95 0.08 1.3 O.92
E16138 -1 2U8MM 1.17 oK kKoK Q.90 0.98 27,06 1.0 0.067 1.3 O.%4

Table 6



I e et e e i e e +
| ' CONCENTRATION NG/G ROCA 1
O — e e e e e e e +
| DEFTH | !
OINM Y 310 450 570 710 820 !
fommmm e e e +
| N-CX !
PO o et e +
| 15 . 1513.5  3846.7 4664.8 74679.4  S044.7 1
| | l
) 16 ' 2305.6  4030.5  4252.1  5429.8  4776.3 .
, ) 1
| 17 ! 1833.7 2888.0 2913.6 2745.8  3695.8 !
i i l
; 18 | 1260.0  1728.2  1614.3  1223.2  2960.3 ;
1 | !
! 19 l 754.,5 900,9 714,2 563.5  1805.4 )
| I ) i
; 20 | 6740 859 .7 579.8 404.1  2261.,7 ;
1 ) !
| 21 s 718.7 722,7 642, 4 290.0 0S32.9 )
1 1 1
: oo ! 680 .9 499,9 883.4 n43.1  1816.7 a
! ! '
! 23 l 667 +2 448,0 473.0 268.3 920.1 |
I I :
! 24 ! 381.0 275.0 284.0 141.4 539,7 !
[} 1 |
. 05 | 420.9 575.8 383.1 n64.1 620 .8 1
| | ]
| 26 | 094,9 242.8 200.8 131.8 n94.2 |
! ; .
| 27 | 813.4 770.1 &2&6.7 3I76.7 65746 ,2 !
) ] )
! ng | 217.4 240.,7 279.5 105.7 299,5 ;
' | '
; 29 ! 487.9 700.4 531.7 480.3 800,7 !
i 30 i 203.7 176.8 111.9 1660 333,2 ’
! i )
| 31 3 634.8 603.7 494,7 432.3 $38.0 I
| | .
! 32 l 95,9 20,9 50,5 58,6 160.8 l
! | !
l 33 . 274.9 314.5 253.1 179.1 407.2 )
i ] i
l 34 | 54,2 0.0 0.0 0.0 0.0 |
! | .
! 35 . 0.0 0.0 0.0 0.0 0.0 |
1 1 '
s 34 | 0.0 0.0 0.0 0.0 0.0 l
) I i
SO — e +
ISUMME N-CX!  14687.4 19987.1 19975.9 21203.8 30885.8 !
fomm e S A S +
IFRISTANE ! 872.3  1438.4 1947.8 2004.9  1795.1 :
fom e o e D D +
IPHYTANE | 7633 997.6  1351.8  1113.6  1620.7 |
PO A fmm o T +

Table 7 (continued)



ORI e e +
l ! CONCENTRATION NG/G ROCK !
R e e e e e +
! DBEFTH ! !
IOINM 950 1130 1260 1340 1455 !
+——__T _____ + _________________ e T T T T T T T T T, e +
1 N-CX ! !
tmmm e e e e e e e e e +
! 15 ! 3041.8 3461.8 3704,9  3210.3  4499.3 !
! ! !
! 16 ! 2741.2  2640.7 2330.9 1735.,9 2763.1 !
! ! i
! 17 ! 2220.5 1725.3  1139.9 976.8 1193.3 !
! ! !
; 18 ! 1584.2 881 .2 647 .9 445, 4 65740 !
l ! !
! 19 ! 916.8 431.0 264,7 D46.1 244,0 !
! ! ;
! 20 ! 618, 4 362.1 195.7 231.4 252.1 !
} ! !
! 21 I 467.0 314.5 191.8 248,9 114.2 i
! ! |
! 02 ! 320.0 314,5 174.7 201.0 110.5 |
I i |
! 23 ) 329,64 306.7 31,0 418.3 118.5 !
1 ] !
! 24 ! 199.0 182.5 183.4 230.5 88,1 !
; ! !
! 25 ! 406.3 387.5 501.9 602.5 128.1 !
! 1 !
| 24 ! 200.7 254,72 255, 4 247.1 90.7 !
! ! ;
! 27 ! 536.6 481.0 709.7 749.,7 202, 4 )
! ! !
! 28 I 215.1 188.0 266.8 321.0 67.8 I
; ! !
) 29 | 675 .4 543,1 894,9 875.4 244.2 t
! I |
! 30 ! 252.7 192.2 317.0 0.0 94,9 !
! ! !
I 31 l 687.0 478.2  1013.1 861.7 259.2 !
! ' 1
! 32 ! 111.8 110.9 138.2 103.6 S54.4 I
! ! !
s 33 ! 362.6 218.1 421,7 305.0 86.0 1
! ; i
l 34 | 41,8 0.0 0.0 0.0 0.0 l
; ! !
s 35 ! 80.2 0.0 0.0 0.0 0.0 !
] 1 |
! 36 ! 0.0 0.0 0.0 0.0 0.0 I
| ! l
e mem o e +
ISUMME N-CX!  14008.4 13473.4 13483.6 12030.5 11270.0 !
tom e e e e ———————— +
'FRISTANE | 1326.1  1278.0 1330.7  1180.8 915.2 1
o e s +
IFHYTANE | 1073.2 895.7 714.5 500.1 546.8 1
Fmm————— P PSS S S +

Table 7 {continued)



Table 7 (continued)

;T T CONCENTRATION NG/G ROCN j
R S o +
| DEFTH !
! OINM ! 1605 1705 1870 2010 2136 !
P e e e — e +
P ON-CX ! !
B e e e +
l 15 ! S828.9 3245.6 A557.2  4B23.5  517B.5 |
E 16 { 4383.2  3013.0 S640.5 9547.8  B149.6 é
; 17 i 2343,1  1773.8 3867.3 10233.2 10734.4 5
: 18 : 1130.2  1056.1 1996.8 12596.0 10427.9 %
: 19 : 439.2  394.5  1048.2 10797.9  9931.8 %
i 20 : I92.2  417.6  843.,7  9794.9  B736.7 é
i 21 i 167.5  292.9  475.0  74B4.46  7413.4 i
; 22 : 1S2.6 294,88  642,6 S5238.9  S5529.1 ;
; 23 E 117.2  206.2  472.6  3441.5  3406.6 é
7TOT 24T 770 T T 98,10 T1az.8  331.6  2348.4  2484.5 i
1 | 1
! 25 | 86.3  125.8  200.2  1520.7 1590.6 |
: 24 : 77.0 85.7  145.9  898.7 1159.8 5
E 27 ; 134.2  112.3 112,58  S95.2  7D4,7 ;
5 28 E 55,1 53.3 45.6  3T1.9  337.0 i
} 29 } 156.9 137.5 67.1 241,2 214,72 E
% 30 g 48.9 91.1 0.0  134.6 0.0 %
! 31 é 184.4  147.2 0.0  140.4 0.0 |
E 30 i 0.0 45.3 0.0 0.0 0.0 |

1
i 33 ! 87.0 76,7 0.0 0.0 0.0 i
i 34 i 0.0 23.0 0.0 0.0 0.0 |
! 35 é 0.0 0.0 0.0 0.0 0.0 i
i 34 é 0.0 0.0 0.0 0.0 0.0 i
H— b e +
ISUMME N-CX!  15880.0 11736.72 20646.9 B2249.6 76020.9 !
FE?E?Z@E"E"-_IZZ;E"_IES;TQ"HESQEE“IEEIST?“;EQITS_"“T
IFHYTANE ! 883.8  986.8 1009.6 10230.7  8852.0 ___1
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Table 7

CONCENTRATIUN NG/G

i
!
I
|
i
|
|
P
i
!
i
1
|
i
1
!
t
1
|
!
f
I
t
i
i
1
!
1
I
|
|
I
|
i
|
|
[
H
1
|
t
1
|
|
!
1
[
|
i
]
+

15343.5
121946.7
16491,5
13571.7
11586.9
8%906.6
700%9.46
5330.7
3B11.0
2368.2
1530.7
1238.3
971.0
3793

0.0

246644.4
19883.4
15646.6
13917.7
11008.%
8§508.0
6426.3
45763
4047 .7
2377.7

2048.9

120.0
0.0

0.0

21704.0
26174.4
26107.4
12151 .4
14025.0
10991.4
P34649.2
6713.4
4914.8
4081.0
2960.8
19546.0

1631.2

874.8
740.,0
201.0
331.4
383.6

0.0

0.0

0.0

13345.4
16006.7
13024.9
10347 .64
8709.9
7702.0

6335.9

170.4
234.7
0.0
0.0

0.0

B767.5
4&816.2
4198.4
4004.9
3188.3
2ie1.4
14644.8

934.9

649.5

371.9

l
J
1
1
|
!
{
1
|
I
i
|
|
i
1
|
|
I
|
l
|
i
|
J
|
1
|
|
{
i
I
!
I
|
|
t
i
1
|
t
§
!
|
|
1
|
|
t
i
1
+

1146807.7

1538¢48.8

20564.0

?9358.3

13390.46

68715.7
10730.4

1
|
|
i
I
|
|
|
!
1
f
|
1
i
|
|
|
t
!
|
|
|
1
|
|
|
!
|
i
1
f
|
[
|
I
|
|
1
|
b
i
!
I
!
i
|
f
1
|
|
+

13627.2

14804.2

11434.46



et e e e +
! L CONCENTRATION MICROGRAM/GRAM C-0ORG !
s e e +
! DEFTH ! '
1 IN ™ 1 310 450 570 710 820 H
o e e e e e +
! N-CX | !
e e e e e +
1 15 ! 315.3 5246,9 740.4 526.0 1446.2 1
! ! !
! 16 1 480.3 552.1 &£74.9 I71.9 138.4 |
t 1 !
! 17 ! 382.0 390.6 442,59 igs.1 107.1 i
b ! 1
} i8 | 262.5 236,7 2596.2 83.8 85.9 !
! ; !
| 19 ! 157.2 123.4 113.4 38.6 52,3 !
| § |
! 20 ! 140,535 117.8 ?22.0 D27.7 &S .6 |
t ! !
! 21 ! 149.7 99.0 105,2 19.9 73.+4 1
1 | !
{ 22 ! 141.9 68.5 140.3 18.0 S52.7 !
! ! I
! 23 ! 139.0 61.4 79.+1 18.4 D6.7 t
I 1 I
! 24 ! 794 37.7 45.1 @7 15.6 !
' ! '
! 25 1 129.4 78.9 60.8 i8.1 18.0 !
1 1 1
! 26 ! &1.4 36.0 31.9 2.0 8.9 !
! ! |
! 27 i 169.3 1035.9 ?9.5 2%.8 12.46 !
! ! !
1 28 ! 45.3 33.0 44,4 7.2 8.7 1
! ! 1
! 29 1 143.3 5.9 84,4 32,9 23.2 1
1 ! i
! 30 ! A2,.4 24.2 17.8 11.4 @.7 1
! 1 |
! 31 ! 132.2 BS.4 78.5 29.4 27.2 |
[ ! 1
! 32 ! 20.0 16.8 8.3 4,0 4,7 1
1 1 |
1 33 ! 57.3 43,1 40,2 12.3 11.8 1
! ' !
t 34 ! 11.3 0.0 Q.0 0.0 0.0 !
1 j |
i 35 } 0.0 0.0 0.0 0.0 0,0 !
1 ! !
! 3& ! 0.0 Q.0 0.0 0.0 0.0 !
! ! =
e ————— e e e e ———————— +
I SUMME N-CX! 3059.9 2738.0 3170.8 1452.3 895.2 !
e e +
IFRISTANE ! 181.7 197.0 309.2 137.3 852.0 !
e o e e e +
IPHYTANE ! 132.0 136.7 214.6 76.3 47 .0 !
e e +
Table 8 (continued)



pmm b o e e e +
! ! CONCENTRATION MICROGRAM/GRAM C-ORG !
e e +
t  DEFTH | 1
O IN M 950 1130 1260 1360 1455 !
pmmm e e e e e +
I N-CX !
e e e e e +
! 1S ! 120,7 172.7 116.9 97.0 371.8 l
! ! !
! 16 ! 108.8 124.6 73.5 S2.4 228.4 ;
! ! s
! 17 ! 88.1 81.4 3640 29.5 98.6 !
! t !
! 18 ! 62.9 41.6 20.4 13,5 S54.3 !
! ! !
! 19 ! 36.4 20.3 8.4 7.4 20,2 !
! ! !
! 20 I 24.5 17.1 b.2 7.0 20.8 !
1 | !
! 21 ! 18.5 14,8 6.1 7.5 9.4 l
! ! !
! 22 l 12.7 14.8 5.5 6.1 9.1 !
! ! !
' 23 ] 13.1 14.5 10.4 12.6 9.8 !
! ! !
; 24 l 7.9 8.6 5.8 7.0 7.3 !
1 1 1
1 25 ! 16.1 18.3 15.8 18.2 10.6 !
! ! !
! 26 ! 8.0 12,0 8.1 7.5 7.5 l
! ' !
! 27 1 21.3 22,7 22.4 D2.6 16.7 !
! ! !
! 28 ! 8.5 8.9 8.4 9.7 5.6 !
! ! !
! 29 | 26.8 25.6 28.2 26.4 20,3 l
] I |
| 30 ! 10.0 9.1 10.0 0.0 7.8 I
1 | |
! 31 ! 27.3 02,4 30,0 26.0 21,4 l
! ! l
! 32 l 4,4 5.2 4.4 3.1 4,5 ;
! ! !
! 33 ! 14.4 10.3 13.3 9.8 7.1

| ! !
! 34 ! 1.7 0.0 0.0 0.0 0.0 !
] | I
! 35 ! 3.2 0.0 0.0 0.0 0.0 1
t ! !
! 34 ! 0.0 0.0 0.0 0.0 0.0 i
l ! !
pommm————— oo i e e +
| SUMME N-CX! 635,3 645,0 431,7 363.5 $31.4 -
fmm e e +
IFRISTANE ! S52.6 60,3 42,0 35.7 756 !
tom e ——— e et e o o +
IFHYTANE 42,6 41,8 22,5 15.1 45,2 :
e e e e e ————— +

Table 8 (continued)



Bommm e e e e e e +
! ! CONCENTRATION MICROGRAM/GRAM C-0ORG !
tommmmm e e e e e e +
' DEFTH ! ,
! IN M ! 1405 1705 1870 2010 21346 ¥
fommm b o e e e +
! N-CX 1 !
e ———— G TR e +
! 15 ! 620.1 A32.7 828.46 807.3 442,46 !
I ! '
I 146 ! 466.3 401.7 1025.5 1991.3 b96. 6 !
i ! |
1 17 ! 249.3 23649 703.2 2038.9 ?17.5 !
! ! !
! 18 ! 1i20.2 140.8 J63.1 2099.3 891.3 }
1 ! }
! i@ I 44,7 52.4 190.46 1799.7 g848.9 i
! ! !
! 20 ) 41.7 597 153.4 1632.5 744.7 !
| ! '
! 21 I i7.8 “?.1 122.7 1247 .4 6533.6 !
! ! !
] 22 . 16.2 32.3 1146.8 873.2 472.6 !
! 1 !
1 23 ! 12.5 27.9 85.9 573.6 91,2 !
1 ) !
! 24 ! 10.2 i2.2 60.3 394.7 212,95 !
- ! !
! 23 ! P2 16.8 3b+4 235 135.9 t
; ! !
! 26 ! 8.2 11.4 26.5 149.8 ?%.1 L
) t |
i 27 | 14.3 15.0 20.5 9.2 61.9 !
! ; !
! 28 ! 5.9 7.1 8.3 £58.7 28.8 I
! 1 i
] 29 i 16.7 18.3 12,2 40,2 18.3 S
] ) !
! 30 ! 9.2 12,1 0.0 22.4 0.0 !
[ ! !
! 31 ! 19.46 19.6 Q.0 24.8 0.0 t
! ! l
! 32 ! 0.0 6.0 0.0 0.0 0.0 !
] 1 !
! 33 ! ?.3 10,2 0.0 0.0 0.0 !
1 | |
H 34 I 0.0 3.1 0.0 Q.0 0.0 |
I ! ]
| 35 ! 0.0 0.0 0.0 0.0 0.0 i
| ' t
! 34 ! 0.0 0.0 0.0 ¢.0 Q.0 H
! ! !
Fo e ——— o e e e e e e e e e e e e e +
I1SUMME N-CXt 15689.4 1544.8 3734.0 13708.3 L4977 .5 !
Fo o —————— e e e e e e e e e e e e e e +
IFRISTANE ! 177.2 200.9 S355.0 2218.4 802.46 t
b e o e e e +
IFHYTANE ! 4.0 131.46 183.46 1705,.1 734646 !
e e +
Table 8 {continued)
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PSUMME N-CX
+ __________
IFRISTANE
e —————————
TPHYTANE
s st e e e

Table 8

1351.9

1161.4

2468.4
180.9

107.8

544.9

508.0

27.8
18.0

14,9

488.4
388.8
2466.1
200.46

114.0



Table 9 (continued) NAFHTHALENE D1STRIBUTION OF SAMFLES FROM

UNION OIL 8/4-1

I
I
|
!
i
{
I
f
1
1
I
H
H
H
1
i
H
i
|
!
H
£
i
i
H
i
!
i
i
i
f
i
t
i
i
H
i
i
i
i
H
i
i
1
]
i
|
i
i
i
i
|
t
H
I
1
i
i
1
H
i
H
i
i
i
H
i
i
!
|
i
i
i
i
1
1
I
i
!
H
i
H
i
i
i
t
I
H
i
|
i
1
1
1
H
t
t
1
i
H
I
!
i
i
I

IEQOGNR 1DEFTH PZCORGI2-MN '1~MN I12-EN V1~EN 12467 11:3/ 11,60Nt1,4/ P1»SDN!1120NYL, TNIZ2, TNI3., TN!A. TNIG, TNi
i ! t ! t ! ! {22 70N11» 7IIN! 12y30N!? ! ! ! t ! H !

1E16123 ! 1260, 3.17!) 0,70 0.8! 0.8!Y 0,87 3,31 4,71 4,3! 2,41 1.60 1.40 2.31 3,57 2,8 1.9t 2.1
IPERCENTAGE I 14,41 17.51 146,31 14,31 70,46'100,0! 20,31 49,71 32,81 29.4! 48,21 74,41 59,01 41,0 44,461

TE146124) 13460.! 3,310 0.8! 1.2 1.460 1.7! 8.2! 12.41 12.41 8,00 4.5! 4.1t 4.4!) 10,71 Q.41 5. 7.3i
! 4,70 9.61 12,51 13,40 66,11 99,91100.0F 64,51 36.31 33.2) 52.91 B4H.3! 47.5) 41.481 39.1!

TE161235!) 1455, 1.210 2,901 3.4) 4,0!' 4,00 20,1 X1.4! 28,4t 21,5 11.4) 10,4 2t.00 33,70 29,7 18.5! 19,21
! vVog.7t 10,00 11.90 11.9) 52.60 93,11 B4A.4! 63,90 33,91 31.0!) 42,.31100.0! B8.11 BHL.O0V G6.9!

TE1463124) 14605, 0.94! ! f 1.41 1,60 11,89 21,00 17,31 15,21 7,110 7,30 32,61 56,5 446,30 346,10 38,40
! ! ! 12,30 2,81 20,81 37.11 30.460 24,90 12.46) 13,00 57.,71100,0! 82,0 44.01 48,0

'E14612710 17035.1 0.75¢ ! I 1,30 0.90 4.4) 13,4 10.81 10.3! 5.1 4,90 25,460 44,70V 37,21 28.8!) 31,5
! ' ! 2.9 2,10 14,30 30.4) 24,11 23,0! 11.4) 10,921 57.21100.0' 83,1t 64,5 70.5!

TE161228! 1870.1 0.55) ! t ! ! ! ! ! t ¢ 1 25.81 41,41 32,41 32,01 346,71
' ! 1 ! ! ! ! ! 1 ! Vo42.21100.,00 78,31 77,20 88.41

IE16129!) 2010.1' 0.60! ! ! ! t 1 1 ! ! ! Pobe4! 10,90 2.460 8.0 B.7!
! ! ! ! ! ' ! ! ! ! ! bE0.81100.00 88,21 73,40 79.41

1E1461301 2205.1 1,42y 2,201 1.80 6.2!' 1,46 7,30 9.,2¢v 8.7t 5,11 3,31 2,9) 10.31 17.4' 14,70 12,7! 13.6!
! V12,50 10.4) 35.40 9,410 42,21 53,1Y 50,01 29.1! 18.7! 146.7! 59.41100.0! 84,4 72,90 78.1!

iElell‘ 2358, 3.08) 892.461 88.8' 39.1¢ 30.11122,.31147.51158.80 73,01 54.9! 546.40 95.61160.31124.41103.1' 87,3
! P 55.9) 55.41 24.4) 18.8Y 74.30 92.0! 99.1! A5.51 34.3F 35,21 52.461100,0) 78,91 44.31 54,51

iE16131! 2370.0 G.07) 17,81 18,10 V.11 7,40 24,21 34,91 348.11 18,14 11.6% 11,30 18.1¢ 31,00 25,320 17.1! 17.2;
! b oAb HY A7.SY 18,71 19,51 48.91 946.461100.0! 47,51 30.5) 29.71 47.35) 81.41 46,11 44.9) 45,11

ey



Table 9 NAFHTHALENE DISTRIRUTION OF SAMPLES FROM

[ Y N

UNION OIL 8/4-1

VEOGNK 'DEFTH 1 XCORG!2~MN !1-MN I2-EN P1-EN 12946/ 11537 11,40N11,47 11,5DNVIy2DNIL. TNE2, TNIZ. TNI4. TNIG, TNi
t ! ! ! ! ! ! I2,7DNVL 70N 12y 30N ! ! ¢ ! ! ! !

TE1461321 2444, 1,540 23,5 23,901 8.4) 8.46! 33.8! 43,1 40,1! 19.9! 13.90 14,31 25,21 41.810 32.6! 25,90 28.5!

&

'FERCENTAGE I 54,41 55,4) 20,01 20.01 78.51100,0! 23,11 A4.2! 32,31 33,11 SB.G5) 926.9! 78.61 40,01 464.2!



1260,
| FERCENTAGE
IE161041 1340, )
!

IE161951 1455,
!

IE161261 1605,
1

IE161271 1705,
)

IE16128! 1870,
|

IE16129¢ 2010,
!

IE14810Y 2134,
]

IE161301 2205,
|

16811 2358,
]

IE161311 2370,

3,171 0.6)
1100.0!
3.371 1,59
1100.01
1.211 12,3}
1100,0!
0.941 20,91
1100,0?
0,751 26,71
1100.01
0,551 33,3t
1100.0!
0,401 20,21
P 57.5!
1,171 B6.4)
1 53,0!

3.081114,71
1100.0!

GB.870 11,11
'100.0!

18.11
Sl.6!

FHENANTHRENE

DISTRIBUTION OF SAMFLES FROM
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e e et e et e e e e e et o o o o ot ot 1 8 7 e o £ 8 S £ 4 S 4 8o £t i e i S 1 e -1
TE16132Y 2444, 1,540 19,71 14,20 18,30 17,20 14,3 .90 2,0} %,70 5.8 20.31 8.5 9.3t 3.1 4.4' 2.8
'FERCENTAGE 1 97,01 49.46% 90,21 84,4 70,11 29,0! 10,0! 47.5% 28.5'100.0! 41.7! 45,9 18.4' 21,461 13.7)
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8/4-1

As no depths or lithological descriptions were provided it was diffi-
cuit to sort out cavings, reworked rock and the true lithology at any
point. It has to be assumed that the E-numbers increase with depth.

The top of the well E-15173 - E-15213 is poor in organic material -
dominantly inertinite and reworked vitrinite. There appears to be much
reworked vitrinite of about 0.55 - 0.58% Ro.

From this point (sample E-15225)} the nature and amount of organic mater-
ial changes. From here there is generally a moderate organic content
which is dominantly bituminite and associated bitumen staining which is
very heavy in places. Very low Ro values are recorded from this section
and this could be affected by bitumen staining. The organic material is
also very corroded. However spore fluorescence seems to agree well with
a low maturity. Low inertinite Ro of 0.6% confirms the maturity.

From E-1532]1 to E-15402 inclusive is a very poor zone with low organic
contents and dominantly reworked vitrinite or small inertinite frag-
ments. Most of the samples cannot be assessed for maturity and the others

are vague.

Samples E-15452 to E-15594 have poor organic contents and low vitrinite
contents, However, there does seem to be a trace of higher Ro primary
vitrinite though this is very variable {the values seem so dispersed

because there are so few per sample that the each sample cannot average

- out properly).

060/M/ah/1



Sample E-15173: Claystone and Sandstone, Ro = 0.33 (2) and 0.56 (8)

The sample has a very low organic content which is dominated by small,
rounded inertinite fragments. There is a trace of bitumen staining. The
highest population is probably reworked. There are signs of oxidation

in some c¢lasts. Examination in ultra-violet Tight reveals a trace of

green fragments, possibly spores and one very bright orange {hydrocar-

bon?) speck.

Sample E~15187: Claystone and drilling mud, Ro = 0.42 {2) and 0.57 (3)
There is a low organic content which is dominantly small inertinite frag-
ments with an occasional bituminite fragment. There is a low content of
poor vitrinite of apparently two populations {this could be an artefact
caused by the low number of readings) of which the higher may be reworked.
Ultra-violet light shows green fluorescence from resin,

Sample E-15198: Claystone, Ro = 0.38 (1) and 0.58 (8)

There is a low organic content and this is dominantly small inertinite
fragments. There are occasional bituminite fragments and there is a Tow
but very varied population of vitrinite. The most reliable particle was
Ro = 0.48% and this may be a good average for the sample. No fluorescence

is observed.

Sample E-15213: Varied Claystones, Ro = 0.55 (9) X

The sample has a poor organic content which is dominantly inertinite as
small, rounded particles. There are a few bitumen wisps but very little
poor vitrinite. The distribution of values 1is poor and the particles
could be reworked. No fluorescence is observed.

-

Sample E-15225: Claystone, Ro = 0.29 (15)

There 15 a moderate organic content., Bituminite and associated bitumen
staining are very dominant. The vitrinite is subordinate and very low
Ro. There is a low inertinite content. There is a good distribution of

values. No fluorescence is observed,

Sample E-15238: Claystone, Ro = 0.31 (17}

The sample has a low to moderate organic content, This js dominated by
poor, corroded vitrinite and bituminite. There is an uverall dark brown
(bitumen?) staining which is locally heavy. There is a low inertinite

content. Ultra-violet light shows a trace of green/yellow and yellow

fluorescence from spores.

060/M/2h/4
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Sample E-15254: Claystone/Siltstone, Ro = 0.30 (15)

The sample has a Tow to moderate organic content which is dominantly
tow reflecting vitrinite and bituminite. There is only a trace of finer-
tinite and small bitumen staining. The vitrinite is in a poor condition.
Ultra-violet 1ight shows green fluorescence from spores.

Sample E-15277: Claystone and chalk?, Ro = 0.29 (21)

The sample has a moderate organic content. This is dominated by very

poor (corroded) vitrinite with subordinate bituminite and very little

inertinite. Bitumen staining is variable throughout. Ultra-violet 1ight
shows green fluorescence from possible spore fragments and one orange

hydrocarbon speck.

Sample E-15267: Claystone, Ro = 0.31 (16)

There is a low to moderate organic content. This is dominantly very small,
corroded vitrinite and bituminite particles. There is a lJow inertinite
content which has a Tow Ro ( 0.6%). The organic material is generally
very dirty and the 1ithology has an overall brown staining, Ultra-violet
light shows fluorescence from one green/yellow and one yellow/orange

spore.

Sample E-15293: Claystone, Siltstone, drilling mud and chalk, Ro = 0.31 (2}
There is a low organic content. Some clasts have a very heavy concentra-
tion of bitumen wisps and bitumen staining but there is very little vitri-
nite and inertinite. It is a very poor, mixed sample. No fluorescence

is observed.

Sample E-15321: Claystone, S1ltstone, drilling mud, Ro = 0.60 {2}

The organic content in this sample is very low. It consists dominantly
of reworked vitrinite and inertinite. There are two particles of possi-
ble primary vitrinite. The high value could indicate that these are re-

worked. No fluorescence is observed.
Sample E-15341: Limestone and Claystone, No Determination Possible

The sample contains only a trace of bituminite and some 1inertinite/rewor-

ked vitrinite. No fluorescence is observed.

060/M/ah/5
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Sample E-15374: Limestone/mar1?, Ro = 0.45 (1)/N.D.P.?

The main lithology is very white, fine grained and barren of organic
material. The one reading is from within a small claystone clast and is
probably contaminant. No fluorescence is observed.

Sample E-15402: Limestone/mari?, No Determination Possible

The sample is as E-15374 but not quite as pure. There is a trace of rewor-
ked vitrinite and small rounded inertinite particles. There is sSome oxi-
dised pyrite. No fluorescence is observed.

Sample E-15452: Red claystone, Ro = 0.90 (3)/N.D.P.?

The samplie has a low to moderate content of reworked and inertinite mater-
jal. A1l of the organic material is gnarled. There are three possible
primary vitrinite particles but the amount of obvious oxidation makes
their value very doubtful., No fluorescence is observed.

Sample E-15497: Claystone, Ro = 0.39 (4), 0.63 (1} and 0.95 (1)

The sampie is very rich in bituminite but very poor in all other organic
material. There are signs of oxidation and the values are very widely
spread. The sample is poor for vitrinite reflectance. Ultra-violet Jight
shows green to green/yellow fluorescence from spores and a trace of resin.

Sample E-15526: Claystone and sandstone, Ro = 0.41 (1) and 0.79 (1)

This is a poor sample. The organic material is dominantly bituminite
with bitumen staining. There is some inertinite with good fusinite cell
structures. There are two possible vitrinite fragments but their Ro's
are very different. Ultra-violet 1ight shows green and green/yellow fluor-

-~ escence from spores.

Sample E-15594: Calcareous claystone/siltstone, Ro = 0.78 (1)

The sample is almost barren. There are a few very small, rounded inerti-
nite fragments and the occasional wisp of bitumen-l1ike material which
is very corroded. There is one very small vitrinite fragment. No fluor-
escence is observed.

060/M/ah/6
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E-15422, 2133m: Claystone, Rp=0.75(7)

The samplie has a Tow organic content which is dominantly inertinite and
reworked vitrinite. The best vitrinite stringer has an Ro of 0.69%. One
claystone probably caved is very rich in bitumen. Some of the sample is
red and oxidised. No fluorescence is observed.

Sample E-15494, 2202m: Claystone, No Determination Possible

The sample is very rich in bitumen wisps which follow the microbedding
and are often associated with bitumen straining. Otherwise there is a
trace of inertinite but no true vitrinite. No fluorescence is observed.

.
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TABLE NO.:
Hrim ELL NO.:
Vitrinite Reflectance measurements WELLND.
Sample [(Iepth Vitrinite reflectance Fluorescence in UV light Exinite content
m) )
E-15173| 300 0.33 (2), Trace of green fragments Trace?
0.56 (8) (spores?) and one bright
orange hydrocarbon speck
E-15187{ 440 0.42 (2) Trace of green resin Nil
0.57 {3)
E-~15198 550 0.38 (1) Nil Nij
0.58 (8)
£-15213 700 0.55 (9) Nil Nil
£-15225 820 0.29 (15) Nil Nil
E-15238 950 0.31 (17) Trace green/yellow and Trace
yellow spores
!
£-15254] 1110 0.30 {159) Trace green.spores Trace
E-18277 | 1350 0.29 (21) Trace green fragments Trace?
(spores?) and one orange
hydrocarbon speck '
E-15267 | 1250 0.31 (16) One green/yeliow and one Trace
yellpw/orange spore
E-15293 ] 1450 0.31 (2) Nil N1l
£-153Z1| 1600 0.60 (2) Nil Nil
£-15341 ] 1700 N.D.P N3l Nﬂ'
E-15374 1865 0.45 (1)? N1l N1l
N.D.P.?
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Vitrinite Reflectance measurements

TABLE NO.:

WELL NO.:
8/4-1

Sample | Depth | Vitrinite reflectance Fluorescence in UV light Exinite content
{m)
E-]5402J 2005 N.D.P. Nil Nil .
E-15429 2133 0.72(6) Nil Ni1
E-15452| 2202 0.90 (3) Nil N1
E-15494 2358 N.D.P. Nil Nil
E-15497| 2367 0.39 (4) Green and green/yellow spores Trace
.63 (1) and resin (caved?)
0.85 (1)
E-15526| 2442 0.41 (1) Green and green/yellow spores Trace
0.79 (1) (caved?)
E-15594] 2580 0.78 (1) Nil Nil

o
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