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Fourteen cuttings samples from the Amoco Norway 2/8-2 well
were processed for source rock evaluation and organic diagenesis deter-
mination. The samples were unwashed and partially dried when received,
and it was not possible to separate the cuttings from the drilling mud.
As a consequence, all of the samples are contaminated by diesel oil used
in the drilling mud. This contamination is shown by the extraordinarily
large volumes of extractables (Table 1), a dominance of C22 paraffins
on the heavy hydrocarbon distribution (Figure 1), and by the small range
of carbon isotope values. The heavy hydrocarbon patterns are nearly
identical for all the samples, regardless of the quantity of extractable
hydrocarbons.

Similnr source rock analyses on sidewall cores from this well,
reported in T.S. 7890CC, 12/8/70, yielded approximately one-tenth as much
extractable organic matter as the cuttings. On the 'other hand, both
cuttings and cores demonstrate that the Tertiary shales have fair to
very good source rock potential based on the weight percent organic
carbon.

Organic diagenesis of the kerogen is more systematic in the
sidewall cores than in the cuttings (Figure 2). For example, the percent
carbon increases progressively with depth in the cores and attains peak
stage of hydrocarbon generation at about 8000-9000 feet. The percent
carbon increases sporadically in the cuttings and never reaches the peak
hydrocarbon generating stage (Table 2). Sidewall cores showed hydrogen
depletion at about 8000 feet, indicating this to be the top of the zone
of significant hydrocarbon generation. On the other hand, cuttings show
hydrogen enrichment to about 7000 feet, and then insignificant change
at greater depths. Thus, the contamination in the cuttings samples garbles
the elemental analysis results for the kerogen and obscures the diagenetic
patterns.

In summary, the cuttings samples from Amoco Norway 2/8-2 are ,
badly contaminated by diesel oil. The total organic carbon is the only
reliable measurement obtained, and it shows that most of the Tertiary
shales have fair to very good source rock potential. Gas and gas con-
densate liquids would be the type of hydrocarbon formed from the organic
matter in the Tertiary shales.
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Virtually identical patterns were
obtained for all samples, indicat-
ing contamination from the drilling
mud.
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fc«""!.-.L service 8615CC

S'MMMU

iu' i quantities of residual organic matter were recovered from three composite

samples o£ a Jurassic sandstone section in the Phillips Norway 2/7-2 well. Ele-

mental analysis suggests that this organic matter is more similar to detrital

coaly inte^ial than to asphaltenes or pyrobitumens derived from crude oils.

The diagenotic level of the organic matter is equivalent to pepk hydrocarbon

generation which indicates a relatively low thermal history. All three ex-

tracts resemble condensate-like oils.

INTRODUCTION

Three composite samples of Middle Jurassic sandstone in the Phillips Norway

2/7-2 well (Figure 1) , containing residual asphaltic (?) material, were sub-

mitted for analysis. Some sections of the sandstone are described on the

lithologic log as containing abundant asphaltic material; however, binocular

microscope examination revealed only trace amounts of asphalt. The purpose

of the analysis is to determine, if possible, whether the residual material

represents asphalt precipitated by solution of gas into an oil

accumulation, or whether it represents pyrobitumen generated by cracking re-

actions during thermal maturation.

DISCUSSION

The organic content of the sandstone cuttings is small, ranging from 0.05 to

0.06 weight percent (Table 1). These low values agree with the trace amounts

of residual organic matter observed by microscopic examination.

Because of the small amount of organic matter, the three samples had to be

combined for elemental analysis. The single analysis in Table 2 suggests that

the organic matter in the Phillips well resembles coaly type kerogen rather

than an asphaltic precipitate from crude oil. The subject organic matter has"
' i " f ni" r1"1 ,1 "" r*

an appreciably lower H/C ratio than the average value for seven petroleum

asphalt ernes, and it has a higher H/C ratio than the average values for thermal

matured asphaltenes in the Smackover dolomite. It would not be possible to

attain the H/C ratio of the residue from the Phillips well, at such a low

carbonization, from a petroleum asphaltene source. It is concluded that this
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rut''('I i!" a coaly type of sedimentary organic matter. This interpretation

is "'irj'prted by the presence of common wood and charcoal debris in the organic

residue (Table 3). ,< ,

Both elemental and microscopic kerogen analysis indicate a peak generation

stage of organic diagenesis. By comparison, organic matter in Jurassic shales

between 12,140-12,940 feet in the Phillips Norway 2/7-lx well had attained

-carbonization levels of 83.1 and 85.2% (T.S. 8355CG). The lower carbonization

level in the 2/7-2 well indicates a lower thermal history, which is supporting

evidence for an extrusive origin ,of the underlying igneous rocks.

The high ratios of extract to organic carbon (> 0.16) show that non-indigenous

oil is present in these samples. Based on the reported oil shows (lithologic

log) the extracts probably represent small amounts of migrated oil,

The extracts are a mature condensate-like oil based on the predominance of

C^-,-€„„ paraffins in the heavy hydrocarbon fraction (Figure 2).

R. L, Ames
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K. D. Soule

RYICS NUMBER
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* M R A Offshore Norway

11-3-72
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RESEARCH CENTER
SOURCE 8OOC EVALUATION
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FORMATION ASE UTHOLOOY DEPTH Ft
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EXTR«:TAB1£
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EXTRACT.
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JUR
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_50_- 5 . _ _ . _ 0 . 0 6 .__.. 17.7_

78.5 0.06 28.6
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17.3

7.1

0. 46 _ __.0_. 51

0.60 0.64

0.42 0.53
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Non--?.
nous

,-', rare data available at Research Center

i-o.;Luactable organic carbon
obably migrated oil (see Discussion Section)

Table 1
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: K A R " S : re Frances:
T.S. 8151CM, 8-2-71 '
T.S. 813 1C , 9-7-71
T.S. 8355CC, 3-21-72
V: i therspoon, P. A. and Winniford, 1967, The AsphaLtic Components

of Petroleum, in Fundamental Aspects of Petroleum Geochemistry,

ANALYST, DATE
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MICROSCOPIC KEROGEN ANALYSIS

SRA No. Depth (ft) Color Description Remarks

C-93 12,800-12,850
Mid Jurassic ?

Medium
Brown

Stage 2
Early generation
Gas generating

Abundant grains of charcoal mineral matter.
Fairly common wood fragments.
Rare palynomorphs - medium brown.
Common abundant clay mineral.

c-9; 12,850-12,900
Mid Jurassic ?

Medium
Brown

Stage 2
Early generation
Gas generating

Common grains of charcoal mineral matter.
Common wood fragments.
Rare palynomorphs - light brown.

C-100 12,900-12,925
Mid Jurassic ?

Brown Stage 2
Early generation
Gas generating

Common grains of charcoal mineral matter,
Fairly common wood fragments.
Rare palynomorphs - medium brown.
Abundant clay mineral

Sa-n^le quantity and quality was very poor.
Not enough kerogen for elemental analysis.

T.S. 8615CC

Table 3
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