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AMOCO PRODUCTION COMPANY 82022ART010S 
Tulsa, Oklahoma 
January 22, 1982 

i~ ~~~ ~1If!\'IIr'l ~'1T'.i -; :,~ L'e ,; ~ ••~, {,(;,> .'"',~ ~ ; ec ,,~~~, '.' , I .. ·~..i' (,:'1'.\ '.1.l~J ,<~ ~'{~: ~ ~ ,.... ;li, " .d .j. ~ --~~--' 
TO: 	 S. C. Bane, APC (Int'l), Houston 

SUBJECT: 	 Transmittal of Geochemical Data to Bureau of Mineral 

Resources, Canberra City, A.C.T. 


ATTN: ,J. A. Boyer 

As you will recall, 'in July of 1981, Larry- Ross visited the Northern 

Territory Department of Mines, Darwin, and the Bureau of Mineral 

Re6ources, Canberra City, looking for additional cores from our petro

leum license area in the Northern Territory. 


Cores were found and sampled in both the Department of Mines core stor

age in Darwin and the BMR in Canberra City, and shipped to the Research 

Center, Tulsa, for organic geochemical analyses. In exchange for the 

core samples, Amoco Production Company (Int'tJ~greed to submit three 

copies of a report on the methods and results of'-the analyses to the . 

Assistant Director (Petroleum Exploration) of BMR within six months of 

the sampling date (September 4, 1981). 


Therefore, in accordance with the agreement, please find enclosed three 

copies of the analytical results and descriptions of the source rock 

evaluation techniques. As all negotiations are conducted through APC 

(Int'l) Houston, I request that you transmit the three attached reports 

to: 


Assistant Director (Petroleum Exploration) 

Bureau of Mineral Resources 

P.O. Box 378 

Canberra City, A.C.T. 2601 

Australia 


If there are any questions concerning the agreement or analytical data, 

please contact L. M. Ross (x3095), Tulsa Research. 


ERIC R. MICHAELIS 

BY~~~ , 
LMR:ceb. 


, Enclosures 
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AMOCO PRODUCTION COMPANY 
ELEMENTAL ANALYSES 

Atomic Atomic 
Normalized Elemental Analysis Wt. Ratio Ratio 

Depth M Carbon Hydrogen Oxygen Nitrogen OIC HIC 

BMR Mt. Young No. 2 DDH 
58.2-58.4 77 3.1 18 1.8 .17 .48 
61.6-61. 7 88 2.5 7 2.9 .05 .34 
63.1-63.2 86 2.6 10 1.2 .08 .36 

BMR McArthur River No. 2 
79.7-79.8 80 6.7 11 2.0 .10 1.01 

"i 80.5 85 3.7 9 2.3 .07 .52 
84.0-84.1 86 3.7 8 2.1 .06 .51 

,.-' 
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AMOCO PRODUCTION COMPANY 
THERMAL & SOLVENT EXTRACTION DATA 

Depth M 

Kratos DDH-8 
76.2-79.2 

formation 

Corcoran 

Total 
Organic
Carbon 

Wt % 
(TOC) 

0.1 

Volati Ie 
HC ppm 

Vol. 
HC/TOC 

U. Limi t 
Vol. HC 
Dec. C 

Gene ra ted 
HC ppm 

Gene ra ted 
HC/TOC 

Gen Peak 
Max imum 

Da9. C 
Vo I. HC 
yol & Gan 

Bitumen 
bbl/Af gam 

Bj tumen 
--IQ& 

Kratos DDH-ll 
181.4-184.4 Corcoran 0.5 Be 10\01 

Detect ion 
Limits 

13 <.01 550 40 .• 01 
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AMOCO PRODUCTION COMPANY 
ELEMENTAL ANALYSES 

Depth If 
Normalized Elemental Analysis Wt. 

Carbon Hydrogen Oxygen Nitrogen 

Atomic 
Ratio 

OIC 

Atomic 
Ratio 

HIC 

Kratos DDH-ll 
181.4-184.4 86 3.3 9 1.6 .08 .46 

LMR:ksb 
82018ART0149 
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DESCRIPTION AND EVALUATION OF SOURCE ROCK ANALYSES 

A variety of analyses on the extractable and nonextractable organic 
matter are used to determine the oraanic richness of source rock samples 
and their staaes of petroleum generation. Raqges of values listed in 
the following pages are for ideal cases; such. listing does not include 
subtleties of interpretation necessary when analytical problems are 
encountered, or when the samples are weathered or contaminated. 

DESCRIPTION OF ANALYSES 

Organic Carbon: Organic carbon i. an easily measured index of the quan
tity of organic matter in a rock; it is determined by burning the 
carbonate-free ro~k in an oxygen atmosphere and measuring the evolved 
carbon dioxide. Percent organiC carbon is one indicator of petroleum
generation ability. 

Thermal Evolution Analysis (TEA): TEA pyrolysis of powdered whole rock 
measures both the pre-existing volatile and oil-like hydrocarbons in the 
rock and the remaining ability of the sample to generate hydrocarbons. 
The volatile hydrocarbons are measured during low temperature heating of 
the rock, and the generated hydrocarbons are measured during higher tem
perature heating. The quantity of generated hydrocarbons is a primary 
measure of the source richness for thermally immature samples. The 
ratio of generated hydrocarbons to total organiC carbon is an index of 
the liquid and/or gas generating ability of the kerogen. Temperature of 
the generated hydrocarbon peak maximum appears to indicate the thermal 
maturity of the kerogen. 

Solvent Extraction: Organic matter in the rock sample that is removed 
by organiC solvent extraction is called bitumen. The amount and char
acter of the bitumen is a function of the quantity and quality of the 
)erogen and the stage of thermal maturity.. 

Bitumen is separated by liquid column chromatography into saturated and 
aromatic hydrocarbon fractions. Saturates are the most oil-like part of 
the bitumen. 

Gas Chromatography: Gas chromatographic analysis (similar to a boiling 
point separation) of either the bitumen or saturated hydrocarbons gives 
the molecular distribution and relative proportions of paraffins and 
naphthenes, as well as the amounts of specific genetic marker hydrocar
bons such as pristane and phytane. Odd-carbon predominance (C2.-Cao 
range), deficiency of normal paraffins, or erratic molecular distribu
tion in the bitumen or .aturated hydrocarbon chromatogram implies, 

~R"i~/~ 




2 


depending on the appearance, thermal immaturity, biodegradation, or 
contamination. 

Visual Kerogen Analysis: Kicroscopic examination of kerogen (insoluble 
organic matter) separated from the rock matrix by hydrochloric and 
hydrofluoroicacid treatment gives information about the morphology of 
~he kerogen particles and hence the type of hydrocarbons generated. 
Structured type kerogens are usually associated'~ith gas generation, 
whereas amorphous kerogens are associated with oil generation. 

The color of the pollen and spores in the kerogen assemblage gives an 
indication of the level of thermal maturity of the kerogen. Palyno
morphs change from yellow (immature), through various shades of brown 
(mature), to black (expended). These color changes have been subdivided 
into a seven-stage (1-7) visual carbonization scale for use in Amoco. 

Vitrinite Reflectance: The percentage of light reflected by microscopic 
vitrinite particles is another index of thermal maturity. This measure
ment is made using a photometer equipped microscope and polished slides 
of the kerogen embedded in plastic. 

Elemental Analysis: This is a measurement of the four principal ele
ments in kerogen-carbon, hydrogen, oxygen, and nitrogen. The concentra
tions of these four elements are normalized so that the values total 
100%. The percent carbon and OIC are indices to thermal maturity; the 
hydrogen content and H/C ratio are indices to both thermal maturity and 
the liquid generating ability of immature kerogens. 

RJH:ksb 
79129ART0004 
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AMOCO PRODUCTION COMPANY 
THERMAL & SOLVENT EXTRACTION DATA 

Total 
Organic
Carbon 

Wt % 
Formation (TQC)

Denth H 

BMR Mt. Young No. 2 DOH


Wo I logo rang 0.356.8-56.9 Wo Ilogorang 0.458.2-58.4 
61.6-61.7 Wollogorang 0.7 

Wollogorang 1.263.1-63.2 


BMR Bauhinia Downs No. 3 
 0.2Dungaminnie51.7-51.8 Oungaminnle 0.154.9-55.0 Oungaminnie <0.1131.5 Dungaminnie <0.1145.5-145.6 


BMR McArthur River NO. 2 

Ba rney Creek 3.579.7-79.8 Ba rney Creek 1.980.5 Ba rney Creek 2.784.0-84.1 

Tawallah pocket No.1 •1
Amel ia 001044.3-44.4 <.1Amel ia Dolo48.3-48.4 

~--o 

-~~ o 
w 

LMR:ksb 
82018ART0153 

Gen Peak
U. Limi t Vol. HCMaximumGeneratedGeneratedVol. HC Vol. GenDeQ.~HC ppm HCIT~DeQ:~ 

Vol. 
HC !!gm HClTOC

Volati Ie 

<.01 490
12
317 
 <.01 550
12
270 
 4110
<.0124
300 


.02 550

370 589 
 .02 550
286
3118 
 .02 509
601
324 


B.UREAU OF MINERAL RESOURCES 

l CORE AND CUTTINGS 
LABORATORY 

Available for public inspection 
jj).;rrlind/or copying after••'.'.:!.:...M1lJ,J. Iq1:1...-.-.-..~---

AIJ) 

.33 


.33 


.43 


.27 


.20 


.15 


Bitumen 
TOC

Bitumen 
bbi/AF R.I1!!! 

.01 
-1 40 .01 
<1 

<1 23 


18 <.01 

2 98 <.01 

2 111 .01 

1 63 <.01 


6 

6 


18 


214 

71 


107 


<0.1 
<0.1 
<0.1 

0.1 
<0.1 
<0.1 
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Toll I Generated Hydroc.rbon. PPH _.__. ___by TEA.".UnL Orl.nic C.r~_~.~~ 

lIon.ource <0.4 <600 
Poor 0.4-0.6 600-1100 
F.ir '.6-1.0 1800-3000 
Good 1.0-1.5 3000-6000 
Very Good >1.5 >6000 

*The~1 eYOlutlon Inaly.i. on the~ll, i...ture •..,Ie. 

Vi.ull leroten 
Petrole. Tft!! .~-

Ga. Structured 
0.... coadea..te "ixed 
Oil AIIorphou. 

(.o.etl~1 .ixed) 

IEROGIIf TYPI 

CeDerlted Hydroclrbonl./ 
_1'~tll 1?!:I!.ftic CI!~~ 

<.15 
.15-.25 

>.25 

Elt!llental "C** 
<0.' 
<1.0 
>1.0 

*'1''' ther.al e.olntion ...1,11. for ther.all, ,...ture lerolenl"'or ther.aU, I ...ture 1..,lel 
***POI' 8ftCont..t..ted ....le•••nd where bltu.en••re not the~ll, cricked to ,I• 

......1... >.]. indlclte non-inditenous oil or cont..tnltion. I.turlte hydroc.rbon/bitu.en 
r.tion >.70 1110 indiclte. non-inditenou. oil or cont..in.tion. 

DI.,ene.'. Stl~ 

Vilul SClle 
VItrinite Reflectlnce , 
Ilt!llefttal , C 
II.-nt.l II/C 
TEA Gen 1It/1OC* 
TIA Yo I 1It/1OC* 
TIA Gen lit Nix ·C 
IU___/1OC* 
.itu.en Chra..tolr.. 

*Totll ora.nic clrbon vt. , 

lUII:bb 
19110ARTOOO7 

~~If _!fIF~L ~~ITY 

Pe.l oi I-elrly 
Pre-pell 

~~~!".ti~_n__ 
!Irt, peak oil
___ !'~!"lJ-'-·"!__ 

pe.l I ••. 
_(!J.! L!!'f!llslon) 

Pa.t pel' 011
lH!.l_I·1 

1-3 4 5 6-7 
<.5 .5-.1 .1-1. 2 1.2-2.0 
<71 71-11 11-15 15-90 
>1.0 (oil .ource) >1.0 (oil lource) >.10 (oil lource) .40-.10 
>.25 (oil source) > .25 (otl .ource) >.IS < .15 
<.05 > .05 (oil .ource) >.OS (oil lource) < .OS 
460-490 410-510 490-530 510->540 
<.0'"1 
I_ature 

> .OS (otl source) 
'_ture 

>.05 (oil lource) 
Hature, oil-lile 

< .05 
Nature 

(odd-carbon 
pre....in.nce. 
slrr."fO hu.p) 

(odd-carhon 
prr.donin.nce, 
IIterane h .....) 

..Iel:ul.r 
distribution 

Iltu.en/Total 
Or,.nic Carbon'" 

<.OS 
<.05 
>.05 <.30**** 

Ad••nced 

• 7 
> 2.0 
> 90 
< .40 
< .OS 
< .01 
> 540 
< .01 
Inlufficient extrlct 

for anllylil 

http:hydroc.rbon/bitu.en

