
373001

May 1980

RKER 80.046

EVALUATION OF SOURCE ROCK PROPERTIES Or
SEDIMENTS PENETRATED BY WELL

NANGKERO-1, AUSTRALIA

by

TH.E. FELDER

KONINKLlJKE I SHELL EXPLORATIE EN PRODUKTIE LABORATORIUM

RIJSWIJK, THE NETHERLANDS

This CONFIDENTIAL report is made available subject to the conditibn that the recipient will
use the information contained therein for his own business only and will not divulge it to
third parties without the written authority of the sponsoring party.



,

-l
1
I
I
I
I

I

373002

May 1980

RKER 80.046

EVALUATION OF SOURCE ROCK PROPERTIES Or
SEDIMENTS PENETRATED BY WELL

NANGKERO-1, AUSTRALIA

by

TH.E. FELDER

Investigation

95.14.74

This CONFIDENTIAL report is made available subject to the condition that the recipient will
use the information contained therein for his own business only and will not divulge it to
third parties without the written authority of the sponsoring party.

KONINKLlJKE I SHELL EXPLORATIE EN PRODUKTIE LABORATORIUM

RIJSWIJK, THE NETHERLANDS

-.



373003

CONTENTS

I Introduction

II Results

III Discussion and conclusions

1

4

6

I·

i:.

Figure 1

Figure 2

Ta·ble I

Enclosure 1

Situation map

Vitrinite reflectance versus depth

Source rock properties

Geochemical log



373004

- 1 -

I INTRODUCTION

An evaluation of source rock properties has been

carried out on a suite of cutting samples from the

Australian offshore well Nangkero - 1, Bass Basin

(offshore Tasmania).

The location of the well is shown on a sketch map in

figure 1.

The samples, deriving from depths between 5000 and

9390 ft, are mainly of Paleogene age.

Source rock evaluation commonly comprises

determination ofl

'1. the presence (or absence) of hydrocarbons 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 of temperature reactive ( Il live ll
) organic

matter present, i.e. the amount of organic matter

that yields hydrocarbons upon pyrolysis. The method

,excludes any ("dead") organic matter such as

inertin.i tes.
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In addition, the total organic carbon content

can be determined vhich 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 oil accumulations.

The source rock indications (SRI), vhich

are a measure of the amount of pyrolysable organic

matter, are determined on the original samples and

in certain cases also after extraction vith organic

solvents. A systematically lover value after extract­

ion is due to the presence of extractable hydrocar­

bons. These may 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 indica­

tions of 30 or less do not represent (immature or

mature) source rocks. Values between 30 and 100 gene­

rally 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 to contaminants of

an organic nature such as lost circulation material.

The·quality of a source rock for oil/gas

generation depends on the type of organic matter

present. Fi·ve categories of or.ganic matter can be

distinguished, viz.: humic, mainly humic, mixed,

mainly kerogenous, kerogenous. This classification
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is based on the hydrogen content of the organic

matter.

Source rocks with organic matter of kerogenous,

mainly kerogenous and/or mixed type generate predo­

minantly 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 quality is

also characterised by. the distribution of the typicai

organic constituents, or macerals 1 , in the sediments.

The maceral distribution can be used to further

qualify the source rock, especially when mainly

humic quality is found. For this purpose a microsco­

pic investigation on polished rock fragments is

carried out.

The maturity of source rocks is expressed

in terms of degree of organic metamorphism. With

increasing degree of organic metamorphism the organic

matter is gradually carboni sed while generating

hydrocarbons. With increased carbonification the

light reflectance of vitrinite, one of the coal

macerals, increases. The degree of organic metamor­

phism can be assessed by measuring this reflectance.

1) maceral: an organic constituent which can be

recognised with the microscope (with objectives

25x to 50 x).
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A tabulation of the analytiual results is given in

table I. On the geochemical log (enclosure 1) the results

are plotted versus depth.

a) Source rock indications {SRI)

Samples 5000 - 5850 ft did not give any positive

response upon pyrolysis.

Samples 5900 - 6380 ft show predominantly marginal

SRI values (maximum 110 units in sample 6020 ft).

From the samples 6440 - 9390 ft genuine SRI values

(mainly>900 units) were obtained.

b) Type of organic matter

The type of organic matter, determined through pyrolysis

gas chromatography, ranges between "mainly humic" and

"humic to mainly humic".

c) Organic carbon content

The high organic carbon contents (up to 62.1 ~ in sample

7600 ft) reflect the presence of coals and coaly shales.

d) Maceral descriptions

Sample 6020 ft: SOM (sapropelic organic ma.ter) common;
rare detrital vitrinite;
rare sporinite and liptode.rinite;
rare exsudatinite;
micrinite common.
SOM partly converted.

Sample 6440 ftl Few SOM;
abundant vitrinite;
few sporinite and resinite;
rare cutiniteJ
liptodetrinite common;
rare exsudatinite;
rare sclerotinite;
micrinite common.
Vitrinite grades into SOM.
SOM partly converted.
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Sample 7370 ftl Few SOM;
abundant vitrinite;
eporinite common;
resinite and liptodetrinite common;
rare cutinite;
rare exsudatinite;
few sclerotinite and fusinite;
micrinite common.

Sample 7800 ftl Few SOM;
abundant vitrinite;
rare sporinite, cutinite and resinitel
few liptodetrinite;
rare exsudatinite;
few sclerotinite and fusinitel
micrinite common.
SOM partly converted.

Sample 8900 ftl Few SOM;
vitrinite comm.n;
rare sporinite, cutinite and resinitel
few liptodetrinite;
rare exsudatinite;
rare fusinite;
micrinite common.
Vitrinite grades into SOM.
SOM partly converted.

Sample 9160 ftl SOM common;
Vitrinite common;
few sporinite;
rare cutinite;
liptodetrinite common;
rare exsudatinite;
rare fusinite;
micrinite common.
Vitrinite grades into SOM.
SOM partly converted.

e) Vitrinite reflectance measurements

The vitrinite of all the samples is severely to completely

oxidised. This means that the values tabulated below

and displayed versus depth in figure 2 are not fully

reliable.

Sample 6440 ft VR = 0.54 + 0.02

Sample 7370 ft 0.55 + 0.0)

Sample 7800 ft 0.70 + 0.09

Sample 8900 ft 0.58 + 0.02

Sample 9160 ft 0.72 ± 0.07

Sample 6020 ft.does not contain any suitable vitrinite.
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III DISCUSSION AND CONCLUSIONS

Two source rock intervals could be dirrerentiated:

- 6 -

The interval 5900 to approximately 6380 rt (Demons Bluff

Formation and top Eastern View Coal Measures) are charac­

terized by mainly marginal SRI values. The maceral com­

position. (mainly SOM) favours the generation of oil.

However, considering the texture of the organic matter,

it might be concluded that some gas will be generated

as well~ Therefore, the interval 5900 to approximately

6380 ft can be cla.sified as containing marginal source

rocks for oil and gas.

The interval 6440 - 9390 ft (Eastern View Coal Measures)

shows large SRI values, orten more than 900 units even,

and high organic carbon contents (up to approx. 62 ~ in

sample 7600 ft). The organic matter, typed chemically as

predominantly "mainly humic", consists of vitrinite and

minor amounts of SOM and liptinit~s.

These rocks are gas source rocks on the first place.

In some sections the amount and the habitat of the SOM is

favourable for some oil generation as well. Such con­

ditions have been encountered in sample 9160 ft as well as

in the samples 6440 and 8900 rt.

Thus, the interval 6440 - 9390 ft might be derined as

containing good source rocks ror gas and some oil.

The liptinite spectrum and the presence of some expulsion

products, combined with the vitrinite reflectance measure­

ments (which, however, are not very accurate due to

oxidation), allow the conclusion that the source rocks are

immature to just mature for oil generation.
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TABLE I IPI,H 1) \,' eLL:

373012

OEPT~ TYPE SOURCE SO URC ~ TyPE O~:;A"IC

OF ROCK rOCK or CnSON
SA "'f'l E INDICATION I~OI CATION ORGA'HC CJ'ITENT

MATTER·
F CEFOr.E Ar TER tw

EXTP. EX TR.

5000 C 5
5060 C 5
5120 C 5
5180 C 5
52110 C 5

5300 C 5
5360 C 5
S420 C 5
51180 C 5
55110 C 5

56 'JO C 5
566G C 10
5720 C 11
5800 C 15
5850 C 1 :,

59')(1 ( ES !: ~J

5960 r 110 €'J
to 20 C 15) ) 1 J
f;OeO C 1'~ 1~ J-~

f;111G C 7S r -- ~

&200 C leD r5
t 2 f;0 C b" ~ :i
t32C C &5 f5
&380 C I. :. IJ :;

bllllO r ~ c: CJ > 9,a

f; 5 ::10 C 13S 17~. .,
t56f: C ~25 II~'J

6620 C -:. ~5 q" 5
f; I> 80 C > or.'J > 9·, J
1>711r [ f 3 '1 sr8

H/MH 5 • 5

,."

--------------------------------------------------------------
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1

DEPHI TYPE SOl!J;CE SOURCE TYrE O~5A'IlC

OF fi CCK POCK OF cnaON
SA HPl E HWIC AT! ON INDICATION ORGANIC C3'1TENT

MATTER
F 8E F ODE Ar TER tW

E XTI~ • EX TR.

b8 00 C > '1(0 775
6860 C ~25 4 0 J
6920 C > 'len > 9('0
6980 C !:1:1 435
7040 C > 'teo > 9[0

7100 C ). °CO .> 9('0
7150 C :> °CO :> 9[0
7240 r. > <JCO > 9[0
73 00 C 21:5 21:0
7370 C > 'leo ). 9C 0 HH

7420 C .> 9CO .> 9 (' a
7460 C :> ~~D > 9C 0
75 00 C .> 9CQ .> 'Ira
76 00 C ). oro :> 9CO 52.1
76 00 C .> er;Cl '> '100 51. [1

7650 C > °00 > 9 r 0
7700 C ). (.: ~ (\ .> 9ro
7750 C 1J.95 Itt:> J
78 DC (' .> 9CJ .> 9~ J HH
785f) C > 9':.0 > 9ro

79')0 C .> rCf) > 9~J

8010 C > res > 9C J
6100 C .> ..... I" I] .> CJ'" J
E15lJ C .> ' .. " .> 'I" J~-

6200 C t 7 1 670

8270 C > C' CO > 9, J
b36C C .> 'cn .> 9rJ
&48e C .> c'r ,.... .> 9"J 27.0
855r c .> QG(1 -" 9 r J
Ii 6 l)G C 275 2 f- 5 4.4

------.--------------------------------------------------------
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--------------------------------------------------------------
DEPTH TPE S CJ q CE SO URC E TYrE O~GANIC

(IF f.:OCK raCK OF C~~BOIII

~A'lPl[, INDICATION INOl CATIOr-: Or>CANIC C3~TENT

HATTER
F BE F OHE Ar TER tW

EX TR. E'IIR.

6&1,l0 C !:,to 4f.:J I'jH
£:7 &0 C > ~ll ;:, 9ro
B8DO C > 901 ~ 9['0
685C C 380 375
69 DO C geo 725

B950 C :> geo .:> 9[10
9000 C > '?CQ > 9('0
<; 0 50 C > 9 ui") > 90a
9090 C 29') 29 J
9160 C :>' 9CO ;:, 9r 0 ti/~ti 25.1

92 3[' r :> c, CO :> 9rO
9350 C > C'(G > 9('0
9390 C 14::> 115

--------------------------------------------------------------
TYPE OF SA~PLE C = CUTTIhLS, P = CorE, S = SIO[WALL S~~PLE

CONTt.I'rr:ATIOIII: Ii = I:AU~lIT rrAGt'Et:TS OR ~Ol~~ SIHILAR PR.30UCT,
E - crLLOFHAI!E SHPEDS, F = FIbRES, r = PLASTIC OR PtINT AND
C = CONH!UriATED BUT KIND IJOT SPECIFIED

A OASF (-) IfWIC~TES TEST NOT MAD', ASTERISKS INDICATE THE
OPGAlnC CARBor; COIH~NT IS IHF: AVERAGE FOR TH~ SMiPLES CO~CEqN[)
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