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PHILLIPS PETROLEUM COMPANY — CONFIDENTIAL

Source Rock Potential of Selected Samples

from the Flyndre 1/5-2X, Eldfisk 2/7-15X, 2/7-19X,

and the 8/11-1 Wells, Group License Area,

Norwegian North Sea

EPS Report No. 2643A

SUMMARY AND CONCLUSIONS

Based on visual, TOC, and pyrolysis measurements of nineteen

selected cuttings samples from four wells in the Norwegian sector

of the North Sea, the following source rock types and their hydro-

carbon potentials are established:

WELL i DEPTH (E

2/7r-j5X: 13200

13420Vt343i
13430-1^3441
13440-1,

2/7-15X; 12700

13500

13770

14180

14300-

1/5-2.X; 13790-13870

2/7-15X; 11900-12200

,12360-12460

8/11-1: 9220- 9300

10120-10130

10140^10190

10500^10600

HYDROCARBON

TYPE

j>l/Wet Gas/Gas

i\L/Wet Gas/Gas

Oil/Wet Gas/Gas-

Fair Oil/Wet Gas/Gas
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WELL:. DEPTH (FT. )

2/7-19X: 15300-15400

15710-15800

15900-16000

HYDROCARBON

POTENTIAL

Fair

HYDROCARBON

TYPE,

Dry Gas

The sediments studied in the 1/5-2X, 2/7-15X and 8/11-1 wells have

reached the advanced stage of the main o i l generation phase,

whereas those of the 2/7-19X well have reached the dry gas stage,.

The deposits of the l a t t e r mentioned well probably already have

generated and expelled much of the i r l iquid hydrocarbons and the

remaining potent ia l i s for dry gas only. The hydrocarbon poten-?

t i a l for the other wells is good for both the present and future-

generation of o i l , wet gas and gas from most of the in terva ls exa-

mined.

f the North Sea were ex

Nineteen s

Norwegian secto

been chosen by

study of the G

Vitrinity Iréfle

mi cro s copy, kerqg^n

measurements we

well discussion

potential for each of the sir

our wells in the

d. The samples have

larger source rock

rth Sea.

ndex, fluorescence

and pyrolysis

ing is a well-by-

generation

in tervals.

Flyndre, 1/5-2X Well (13790-13870; f t . )

The examined interval, 13790-13870 ft. possesses good poten-?

tial to produce oil, wet gas and gas. The sample has reached the

high end of the main oil generation phase according to vitrinite

reflectance measurements (Ro = 1.17). It contains abundant

amorphous sapropel (95%) that exhibits a dull brown fluorescence.
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This dull fluorescence may be related to the high maturity of the

interval indicating that perhaps the kerogen is either of low

quality or that it is a humic precipitate.

This interval has a high TOC value (2.7) but low HI (46.7)

and H/C ratio (.559) values. The low HI and H/C Values may be a

function of its high thermal maturity or they may indicate that

the kerogen inherently has a low HI value. These sediments may

have generated and possibly expelled most of their liquid hydro-

carbons, thus lowering both the HI and H/C values. The production

index value (.400) is still fairly high and this factor suggests

that either some generation still is occurring, or that expulsion

is not complete.

Eldfisk 2/7-15X

Interval

Within th

rock potential

here possess a

ficant quantiti

of the main oi

by vitrinite

good quality

values (2.5-15

that a very goo

sate exists.

teryal, the best source

ft. The sediments

1 to produce signi-

The highest stage

ed, as determined

l.25). Abundanty

present. High TOC

(214-399) suggest

for oil and conden-

Three, 10 ft. composited cuttings samples analyzed between

13420 and 13450 ft. exhibit excellent source rock potential. This

conclusion is based on very high TOC values (5.8-15.6%) coupled

with high HI values (332-399). These samples contain the most

abundant oil-prone kerogen observed in this well (90%).
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Interval 11900-12460 f t . :

This interval possesses good source rock potential and i t

should generate both oil and condensate at i t s present thermal

regime. These sediments have reached an advanced stage of the

main oi l generation phase (Ro =0.94) and they contain adequate

amounts of oil-prone kerogen (80%). Good TOC values (1.7-2.0)

together with good to very good HI values (219 and 264) indicate

the presence of a favorable source rock, but i t s potential is

slightly lower than that observed for the deeper samples examined

fro_m this well.

In comparing the present study of the 2/7-15X well to that

prepared by E. B. Robertson (EPS Report #1989A), differences are

noted in Ro values Xox^jthe same^examined^lbnterval. Ro values

reported in the eå^ier^~inl^stigatioTi^averkge 0.10% higher than

those measurec
<

large standard

present study

These large vari

difficult to

the other hand,

Ro values repc

earlier study

Furthermore,

examined in the"

same conclusion;

oil-prone kerogen

i y

sible that the
>

lite values in the

composites,

populations more

were used. On

>id increase in the

the well in the

>o rapidly.

ft. was not

studies reach the

mature, contains
and should liquid hydrocarbons and gas.

2/7-19X Well (15300-16000 f t . )

The examined interval between 15300-16000 f t . possesses a

fair to good potential to generate gas based on the presence of

adequate gas-prone kerogen (50-55%) and a very high thermal

regime. The sediments have reached the dry gas phase of thermal

maturity as determined from their vi t r ini te reflectance
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measurements (Ro = 1.45 to 1.75).

The samples exhibit fair to good TOC values (1.09 to 1.83),

although HI values (57.8 to 80.9) and H/C ratio values (0.57 to

0.60) are low. The low HI and H/C values can be attributed to

either the advanced stages of maturity or the inherently low

hydrogen content of the kerogen.

An increase in the TEI values to 37.16 between 15710-15800

f t . , and 27.40 at 15900-16000 f t . may signal the presence of bitu-

men, either indigenous or non-indigenous in origin. Some bitumen

was observed during the visual examination of the prepared s l ides.

Increased TEI values may reflect the affect of the elevated TOC

values of these samples (1.46-1.83%).

8/11-1,Well (922p4*0600

The interval

to generate oilV\

I t has reached th

based on vi t r in

and TAI values

amorphous ker

liquid hydrocar

is indicated

values (102 to

to good potential

thermal regime.

oil generation phase

= 0.97 to 1.05)

ty, abundant

cates a good

to good potential

2.58) and HI

The best source rock potential for the sediments studied from

this well is found in the sample 9220-9300 f t . I t has the best

TOC value measured (2.58%), together with a fair hydrogen index

(192) and abundant oil-prone kerogen; good liquid hydrocarbon -

source potential is indicated.

Approved;

E. A. Stanley

S. D. Miiller
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Figures and Tables in this Report:

Figures 1-4. Source Rock Potential, Thermal Alteration and

Pyrolysis Results Plot.

Figure 5,

Figure 6,

Fluorescence and Oxidation vs. Reduction Plot.

Vitrinite Reflectance Histogram Plot, Unedited

Data.

Tables 1-4. Pyrolysis Results, Thermal Alteration, and Source

Rock Potential Data.
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