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SOURCE ROCK ANALYSIS OF CUTTINGS AND SIDEWALL
SAMPLES FROM WELL 3%1/2-8, NORWAY

I. INTRODUCTION
A source rock evaluation has been carried out on cuttings and

sidewall samples from well 31/2-8, Norway. The approximate
location is shown in Pigure 1.

The samples are taken from interval 1736.0 to 3375.0 m, i.e.
Lower Tertiary to Triassic. Total depth was reached at 3375. o.m.
b.d.f.

Source rock evaluation commonly comprises determination of:

1. the presence (or absence) of hydrocarbon source material in
the rock samples;

2. the quality of the organic matter as well as the distribution
of its specific constituents;

3. the degree of organic metamorphism (=level of maturity).

A source rock is identified by measuring the amount oI

tempefature reactive ("live") organic matter present, i.e. the
amount of organic matter that yields hydrocarbons upon pyrolysis.
The method excludes any ("dead") organic matter such as
inertinites.

In addition, the total organic carbon content can be
determined which gives the sum of "live" and "dead" organic
carbon. Rocks containing less than 0.5% organic carbon are not
considered to have a potential for commercial o0il accummulztions.

The source rock indications (SRI), which are a measure of the
amount of pyrolysable organic matter, are determined on the
original samples and in certain cases also after extraction with
organic solvents. A systematically lower value after extraction
is due to the presence of extractable hydrocarbons. These zay
consist of trapped oil, oil generated in situ by a source rock,
or e.g. gasoil used in the drilling fluid.

In general, samples with source rock indications of 30 or
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less do not represent (immature or mature) source rocks. Values
vetween 30 and 100 generally indicate marginal source rocks,
while values above 100 commonly indicate good source rocks.

Intervals or samples with high source rock indications are
investigated under a microscope to . ensure that the high_values
indicate genuine source rock properties and are not due 1o
contaminants of an organic nature such as lost circulation
material.

The gquality of a source rock for 0il/gas generation depends
on the type of organic matter present. Five categories of organic
matter can be distinguished, viz.: humic, mainly humic, mixed,
mainly kerogenous, kerogenous. This classification is based on
the hydrogen content of the organic matter.

Source rocks with organic matter of kerogenous, mainly
kerogenous and/or mixed type generate predominantly oil. Organic
matter of humic type generates gas only. Strata with organic
matter of mainly humic quality generate either gas, or gas and
oil.

In addition to the type and the concentration of the organic
matter, the source rock guality is also characterised by the '
distribution of the typical organic constituents, or macerals1,in
the sediments. The maceral distribution can be used to further
gualify the source rock, especially when mainly humic guality is
found. For this purpose a microscopic investigation on polished
rock fragments is carried out.

The "maturity" of source rock is expressed in terms of degree

of organic metamorphism. With increasing degree of organic

metamorphism the organic matter is gradually carbonised while
generating hydrocarbons. With increased carbonification the light
reflectance of vitrinite, one of the coal macerals, increases.
The degree of organic metamorphism can be assessed by measuring
this reflectance.

1) maceral: an organic constituent which can be recognised with
the microscope (with objectives 25x to 50x)

RKER.83.030
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II. RESULTS

The results obtained are shown in Table I (source rock
indications, total organic carbon content, type of organic
matter) and Table II (Maceral description, comment lines) end
Figure 2 and 3 (Vitrinite reflectance histograms). The results
are summarised in Enclosure 1. (Geochemical log).

III. DISCUSSION
Interval 173%6 to 1811 m

i . e S T A ——— oY S A i S S U Sy S T

Only sample 1742 m shows a marginal source-rock indication
(SRI) value of 40 units. This SRI value is probably due to the

presence of salt. It is therefore concluded that this interval
does not contain source rocks.

Interval 1820 %o 1838 nm

. e e S i T W - S . S A (. S S s e S By,

The samples of this interval show marginal to fairly good
source-rock indication (SRI) values. The maceral descriptions of
cutting sample 1829 m and of SWS 1826.5 and 1830.5 m reveal "few"
to "common" sapropelic organic matter (SOM) together with low

amounts ("few") of fusinite, sporinite, liptodetrinite and
microplankton.

'} The type of organic matter is "mixed". The total organic carbon
| content amounts to 2.2% wt for sample 1829 m.

) It is therefore concluded that interval 1820 to 1838 m contains
B marginal to fairly good source rocks for oil and gas.

Interval 1889 to 2570 m

ey Py

The samples of this interval show discontinuously marginal to
fairly good SRI values, except for samples 2435 and 2444 m, which -
show good SRI values, viz.240 and 285 units, respectively. Tae
organic carbon content as determined on three samples ranges
between 2.7 and 3.0% wt. The type of organic matter was
determined on samples 2069 and 2282 m, which were found to ©
"mainly humic", whereas sample 2444 was a "mainly kerogenous

(0]
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type. The maceral description of samples 2069 and 2444 is almost
gsimilar. Only the amount of liptinites present in sample 2444 m
is higher than in sample 2069 m. The sapropelic organic matter
(SOM) present in both samples is small and shows a non-favourable
distribution, indicating that the 01l generated cannot be
expelled.

Sample 2282 m contains small amounts of SOM, desmocollinite and
liptinites. The significant SRI value of sample 2207 m is due to
a microscopically observed contamination. It is therefore
concluded that this interval contains marginal to (fairly) good
source rocks for gas.

Interval 2570 toc 2663 m

e s e . i s A S A o S ST e el - S T, s S

The samples of this interval show fairly good to excellent
SRI-values, together with a very high total organic carbon
content (Ct-values), viz.15.8 and 47.5% wt in samples 2579 and
263% m, respectively. The maceral descriptions reveal low ("few"
to very high ("abundant") amounts of vitrinite and lower amounts
of different liptinites ("few to common"). The maceral content is
in agreement with the type of organic matter ("mainly humic").

It is therefore concluded that this interval contains fairly good

to excellent source rocks for gas.

The samples of this interval show discontinuously
insignificant to predominantly marginal SRI-values. The only
1.6% wt (sample 2795 m). The maceral content shows very low
amounts of SOM, desmocollinite and liptinites. The type of
organic matter is "humic”. Based on these data it is concluded
that this interval may contain very marginal source rocks for gas
at the most.

RKER.83.030
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The samples of this interval show predominantly excellent
gRrI-values together with high amounts of total organic carbon
(Ct=value = 18.9 for sample 308%). The maceral contents of the
four samples of this interval reveal fair quantities of SOM, the
amount being lowest in the middle and highest in the upper and
lower parts of the interval. A reversed relationship is observed
for the vitrinite content. The type of organic matter of sample
3083% m ("mainly humic") is in agreement with the maceral content
of this sample. It is therefore concluded that interval 3050 to
3110 m contains an excellent source rock predominantly for gas,
but sample 3063.8 m may be regarded as a source rock for o0il and

gas.

Interval 3119 m to 3375 m (TD)

- e . ot Yo . . S i e T . O S Y T S o e o W o N S

All samples of this interval, except 3230 m (>900 units) and
3239.m (65 units), show insignificant SRI values. The maceral
description of sample 3228 m reveals only low amounts of SOM ané
desmocollinite and liptinites, sample 3230 m shows only fair
amounts of "common" telenite. The type of organic matter for this
sample 1s "mainly humic".

Consequently, it is concluded that from this interval only sample
3230 m may be regarded as an excellent source-rock for gas.

Degree of organic metamorphism

—— i e e . s . T T S . S5 S N s i s T S W S SO0 e it S ey B

The samples, 2207, 2575, 2632,5 2633 3083 and 3230 contain
vitrinite particles (see Figs. 2 and 3. comment lines) for which
it was possible to measure the reflectance. These VR values are
not completely reliable and therefore are to be regarded as

estimates only.

RKER.83%.030
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=f Sample depth VR DoM
L 2207 m 0.5 56
* 2575 m 0.55-065 58-60
i 2632.5 m 0.8 65
3 2633 m 0.74 63-64
3083 m 0.61 60
3230 m 0.4-0.6 53-60

IV CONCLUSIONS
Interval 17%6 to 1811 m does not contain source rocks.

Interval 1820 to 1838 m contains marginal to fairly good
source rocks for o0il and gas.

Interval 1889 to 2561 m may be regarded as predominantly
marginal to (fairly) good source rocks for gas.

Interval 2570 to 2663 m contains fairly good to excellent

source rocks for gsas.

Interval 2672 to 3038 may be regarded as very marginal source
rocks for gas at the most.

Interval 3050 to 3110 m contains excellent source rocks for
gas, while sample 3063.8 m may be regarded as source rocks for
0il and gas.

Sample 3230 m may be regarded as an excellent source rock for
gas.
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REFLECTANCE HISTOGRAM

COUNTRY

- NORWAY MEAN 0,74
WELL/0OUTCRCP :31/72-8 DEVIATION : C. 03

DEPTH/SAMPLE NR. : 2633 M - MCDE ¢ 0.75
SAMPLE T1YPE :CUTTING SAMPLE ' MEASUREMENTS: 41
ANALYST: BTX 0. 0. 28 -JAN-83

¢ :JguEnnId
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REFLECTANCE HISTOGRAM
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MERSUREMENTS

PHUNDII

€

PRy}
[}

20 -

SAMPLE 1YPE

:CUTTING SAMPLE
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ANALYST: BTX 0. D. 28-JAN-83
TELOCOLLINITE
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T T IF/%// T ﬂ I I i t LI T ) T ll
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%: TABLE I (PART 1) VELL: 31/2-¢
‘%“; ..............................................................
H - DEPTH TYPE SOURCE SCURCE TYPE ORGANIC
%j OF . ROCK ROCK OF CARBON
ik SAMPLE INDICATION INDICATION ORGANIC CONTENT .
i MATTER
if 5 BEFODE AFTER W
ik EXTP. EXTP.
; 1736 c 40 15 -
I ; 1742 c %0 ng .-
| ’ 1757 c 5 - _ -
- 176€ o £ - -~
1775 C 5 - -
)
1724 C 15 - -
1792 c 20 - -
1802 c 15 - -
1811 c 5 - -
1820 c 4c og -
1829 c 135 185 M 2.2
1828 c 70 70
1889 o 5 - -
1898 C 5 - -
1907 C 15 - -
191¢ o 5 - -
192¢% ¢ 5 - -
1934 . C 10 L= -
- 1943 c 40 ug -
1) 1952 o 5 - -
1561 c 4 - -
197C c 30 5 -
1979 (o 70 €0 -
1928 T C 5C 55 -
1967 c 45 50 -
2006 C 50 55 -
Z01%s c 3g 35 -
2024 o on -3 -
2032 C 7C €5 -
2042 c 15 - -
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SOURCE
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SOURCE
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AFTER
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31/2-8
TYPE CRGANIC
OF CARBOM

ORGANIC CONTENT
MATTER
Ty
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2071
2CED
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150

155
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€5
100
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110

115
e
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€5
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110

MH 2.9

MH 27
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it TABLE I (PART 3) MELL: 31/2-8
S
3 PEPTH TYPE SOURCE SOUPCE TYPE ORGANIC
7 oF ‘ ROCK FOCK oF CARBON
: SAMPLE INDICATION INDICATION ORGANIC CONTENT
: MATTER '
* " BEFGRE AFTER .3
EXTR. EYTP.
2327 c zs - -
2336 c 15 - -
2385 C e s -
23758 r 50 €0 -
23¢3 € 180 135 -
/ 2372 c 108 105 -
2381 c ec 30 -
2390 c 100 100 -
2399 C 9t s -
2408 c 118 1ns -
2817 c 100 °g -
7826 r 75 75 : -
28 35 c Z1% 280 -
2644 ¢ zu0 285 MK 3.0
2453 C 185 165 -
78 €2 c 130 125 -
2471 r 95 75 -
2410 c 70 75 -
2489 c un 55 ' -
. 24 9g c 55 50 -
J
25C7 c 3C 20 -
2516 r 5% - ‘ -
2578 c 45 45 -
2534 c £ - -
2542 C uc eg -
2552 r 60 55 -
“““ 2561 r 9q 20 -
2570 c 155 110 -
2579 c 69C 695 MH 15.2
75 38 c z2C 295 -
;l
M.
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TAELE I tPART 14} WELL: 31/2-8

3 DEPTH TYPE SQURCE SQURCE TYPE CRGANIC
g of ROCK FOCK of CARBON
% TAMPLE INDICATION INDICATION ORGANIC COMTENT
; MATTER
g M . 'BEFOCOPRE AFTER 4%
EXTR. EXTP.
2507 o 145 1058 -
: ZE D€ c 12¢C e -
. 26 1% C 16% 175 -
: 2628 C 12¢ 110 -
263 C > ogC >  oCo MH 47,5
b 2642 C 25% 20 -
fes1 c 330 280 -
26€3 C 19% 175 -
2672 c 7C 70 -
2684 C yn 4] -
7653 c 35 35 -
2778 c 35 75 -
2717 c 50 70 -
2726 c &0 75 -
273 c 20 - -
2741 o 35 50 -
2759 C 13¢ ins -
27¢8 c 9C es -
2777 r 43 95 -
. 2786 c 70 75 -
)
270¢ c 11% ing H 1.6
2804 c 10% 80 : -
281¢ o 70 60 -
2ezs C TC €5 -
2831 c 55 gs -
2euc - C ar 80 -
~~~~~ ?87C e 140 55 -
2879 c 3 -
>8ee c 5 -
2894 c 35 15 -
1 f
i*




TAELE I (PART 351 WELL: 31/2-8

- - o Y G S > T G g - U G G O T D U B e s . W o M P W G S s g Bl G s e A

PEFTH TYPL SQUPCE SOURCE TYPE ORGANIC
2 cF POCK POCK oF CARBON
: SAMPLE INDICATION INDICATION ORGANIC CONTENT
o MATTER
£ " BCFORF AFTFR T
B EXTR. EXTR,
: 26C¢ C 5o 75 -
: 7o1E C 26 - -
. 2972 - c er 70 -
2033 o on &5 : -
2942 o on €0 -
) 295] c 6n ug -
20¢&p c 75 £5 -
2969 c a 4 -
297g c € - -
2087 c 3 - -
299¢ c 5 - -
Icne r 7C €0 -
3017 c 5 - -
7029 ¢ 185 : 120 -
3028 r 75 €0 -
rorC c 18¢ 160 -
705é c 540 380 -
065 c > enn > opp -
Z074 ' >  ego 680 -
I0es C > egon > 900 MH 18,9
zoe2 C > ogc > 9rp -
7101 c eug yes -
3110 c > oge > ono -
7119 c 180 75 -
2125 c 70 aQ -
717y c 60 as -
1163 'n 25 20 -
2152 c 4sg 25 -
3161 c 45 20 -
2176 c 45 15 -
it



TAFLE I (PARY §6) : WELL< 31/2-8

CEPTE - TYPE sSouRCE SCURCE TYPE ORGANIC
cF RCCK ROCK or CARBCN
. SAVPLE INGICATION TINDICATION ORGANIC CONTENT
! MATTER
e M BEFORE AFTER T
CXTR. EXTP.
} ------------------------------------------------------------ .
y
3179 c ] - -
7188 C 5 - -
) z108 c 2n - -
! 203 r 2F - -
T212 c it - -
. |
’ 7221 C 10 - -
3220 c > egr > onp MY -
72 29 c o0 3 -
»282 C 20 - -
3251 c 15 - -
T2€0 c 20 - -
72€9 c 10 - -
I278 c 18 - -
3287 c £ - -
z2%¢6 c 1s - -
7308 c 20 - -
370 c 4c [ -
320 c 1c - -
2338 c 25 - -
) 2387 c 5 - -
I3cg c v - -
7345 c £ - -
i or 4 75 (‘ F - -
TYPE CF SAMPLE € = CUTTIMGS, R = COPE, & = SIDFWALL SAMPLE
CONTAMINATION = ¥ = WALNUT FRAGMENTS OP SOME SIMTILAR PRODUCT,
£ = CFELLOFHANF SHFEDS, = FTBFES, P = PLASTIC OR PAINT AND
C = CONTAMIMATED BUT KIMND NOT SPECIFIFD
A DASH (-3 INLICATES TEST NOT MADE, ASTERISKS INDICATE THE
OrG ANIC CARRON CONTENT IS THE AVERAGE FOR THE SAMPLES CCNCERNE]
:
i




MACERAL DESCRIPTION QOF 20
FROM WELL 31/2-8

SHMPLES

: DEPTH | SAMPLE

; IN M | TYPE
1826. 5[5. W. S.

1829.0| CTGS
1830.5/S. W. S.

2069.0| CTGS

" 2207.0| CTGS
2282. 0] CTGS

2444. 0| CTGS

2575. 0] S. W. S.

2578. 0] S. W. S.

| 2575.0| CTGS
LYy 2615.0{ CTGS
i 2632. 5/ 5. W. S.
2633.0/ CTGS

2795. 0| CTGS

3063. 8] S. W. S.

3065. 8] S. W. S.

3083.0 CTGS
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TABLE. II(part 2)
COMMENT LINES FROH WELL/OUTCROF ¢ 31/2-8

2633.0

2795.0-

3063.8

3065.8

3083.0

M

‘e

-

.o

.o

-

-

’e

*

>e

v

e

-

o

.o

.

.o

e

S.0.M. FARTLY MICRINISED

RARE SOLIDI HYIROCARERONS

INITIAL .CONVERSION.: S.0.M.
SAMPLE SLIGHTLY OXIDISED

S.0.M., FARTLY CONVERTED

S.,0.M. FARTLY CONVERTED
SAMFLE SLIGHTLY OXIDISED

SAMFLE SLIGHTLY OXIDISED
RARE COAL FARTCILES 3
RARE UNKNOUN YELLOW FLUORESCENT MATTER(=CONTAMINATION ?)

8.0.4. FARTLY CONVERTED
VITRINITE SHOWS OXIDATION FEATURES

SAMPLE FARTLY OXIIDISED
VIT-1 GRADES INTO SEMI~-FUSINITE GRADES INTO FUSINITE
VIT-1+MINERAL HMATTERiVIT-1 PARTLY OXIDISED?SO NO VR POSSIBL

S.,0.M. PARTLY CONVERTED
VITRINITE-2 GRADES INTO S.0.M. ASSOCIATED WITH FRAM FYRITE
SAMFLE PARTLY OXIDISED

RARE MEGASFORES
VITRINITE~2 GRALES INTO S.0.M.

FYRITE SHOWS OXIDATION FEATURES

VITRINITE SHOWS OXIDATION FEATURES
$.0.M. PARTLY 'CONVERTED
RaAaRE ROTRYOCOCCUS FRAGMENTS

VITRINITE SHOWS OXIDATION FEATURES
VITRINITE-2 GRADES INTO S.0.M.

SAMFLE OXIDISED

SAMFLE FARTLY -

: SEVERELY OXIDISED

TELINITE/TELOCOLLINITE CAN NOT BE DISTINGUISHED
WEAK FLUORESCENCE COAL FARTICLES: RARE CANNEL COALS

SAMFLE SLIGHTLY OXIDISED
S.0.M. FARTLY CONVERTED

S.0.M. PARTLY CONVERTED -

DARK YELLOU/BROHN FLUORESCENT TELINITE
‘ TABLE IX
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