‘THERMAL, MATURATTON ANALYSIS-AMOCO CATHEDRAL RIVER NO. 1

10,255 to 11,850

TOTAL ORGANIC CARBON
ROCK-EVAL PYROLYSIS

VISUAL KEROGEN/VITRINITE REFLECTANCE
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INTRODUCTION

Seventeen samples from the interval 10,255 to 11,850 feet of the
Cathedral River well were forwarded for total organic carbon (TOC) and
Rock-Eval pyrolysis, the latter to be r»un on every other sample regard-
less of the TOC value,

SUMMARY

The total organic carbon values range from 0.5 to 0.7 wt. %, indicating
a marginal source qualitv. The pyrolysis data suggest that the level
of maturity is near the end of the oil-generating window. The low S2
and S2/S3 values reflect the present state of the kerogen aud are not
necessarily indicative of the original generating capabilities. The
T-max values for samples 10,255 and 10,450 feet are unreasonably low

considering the trend of the remaining samples.
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CATHEDRAL RIVER WELL
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FIGURE 1: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEE APPENDICES 1 AND IIDD
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CATHEDRAL RIVER WELL
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FIGURE 2: SUMMARY PLOTS OF ROCK-EVAL PYROLYSIS DATA (APPENDIX 1DD

._L(..




ZMOOIO<X

MXMOZ .

-

CATHEDRAL RIVER WELL

1gae 11-1{8
BE2
11,0 & CAS
see /
480 ’f/
2ee f
1 /-—_ T T ——— e s
o PO A . L . . J
2 es SE 75 18¢ 125 150 175 228
| CXYGEN  INDEX -
FICURE 3. XERDGEN TYPL DETERMINATION FRO™ ROCK=EvVai .

PYROLYSIS DATA [APPENDIX 111,

ROBERTSON

RESEARCH (U.S) INC.



APPENDIX 1

TOTAL ORGANIC CARBON DATA

Total organic carbon is determined by pulverizing the sample, treating
a carefully weighed portion with warm hydrochloric acid to remove car-
bonate minersals, and analysing the residue for carbon content with a
Leco carbon anselyser. It is generally accepted that samples with less
than about 0.5 percent TOC cannot yield sufficient petroleum to form
commercial d—;f;osits and are therefore considered nonsources; samples
with between 0.5 and 1.0 TOC are rated as marginal in source gquaslity;
and samples with more than 1.0 TOC are considered to be good in source

quality.
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APPENDIX II

ROCK-EVAL PYROLYSIS DATA

Rock-Eval data are expressed as mg/g of rock and include four basic
parameters: 1) S; represents the gquantity of free hydrocarbons pre-
sent in the rock and is roughlv analogous to the solvent extractzble
portion of the orgenic matter; 2) Sg¢ represents the quantity of hy-
drocarbons released by the kerogen in the sample during pyrolysis; 3)
Sq is related to the amount of oxvgen present in the kerogen; and &)
T-max, in °C, is the temperature at which the maximum rate of
generation (of the S peak) occurs and can be used as an estimate of
thermal maturity.

in addition, the ratio S9/S3 provides a general indication of
kerogen quality (type) and reveals whether oil or gas are likely to be
generated. The ratio S1/(S1+S3), or the productivity index, is
an indication of the relative amount of free hydrocarbons (in place or
migrated) present in the s-mple. "'vdr2en and oxygen irdex values are
in mg of hydrocarbons (So peak) or cavbon diozide (53 peak) per
gram of organic carbon. When plotted against each other on a va
Krevelen-type diagrem, information on Kerogen type and meturity can be
ocbtained.

Data are interpreted in the following manner:

Source Potential - values of S2 <2.5 : poor
2.5-5.0 : marginal
>5.3 _ : good

Petroleum Type - value of S2/S3 <2.5 : dry gas
2.5-3.0 : wet ges
>5.0 ¢ oil

Generation Zones - values of T-max <435 : immature
433-470 : oil
45C + . gas

Productivity Index - high values of $1i/(Si+S2) indicate migrated
hydrocarbons.
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HYDROGEIN AND OXYGCEN INDICE FRCM ROCK=-EVAL

PYROLYSIE DATA,

WITH TOC DATA

CATHEDRAL RIVER WELL

DEPTH HYDROGEN INDE
(FZET) (mg HC/a TOC
10255 a3
10450 16
10650 27
10850 22
11050 18
11250 7
11450 17
11650 17
11850 18

X OXYGEN INDEX TCC

) (me¢ CO2/¢ TOO) (%)
57 0.57
S1 0. 464
33 4 352
q7 0 .42
53 0.6
$3 0 .40
87 .57
47 Q.82
29 0.40
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APPENDIX ;![

REFLECTED LIGHT MICROSCOPY DATA

A sample of ground rock is treated successively with hydrochloric and
hydrofiuoric acids to comcentrate the kercgen, freeze-dried, mounted in

| an epox A d polished. Kerogen type is identified with the aid

of blue light fluorescence.

The wvisual kerogen analysis data sheet contains visual percentage esti-
mates of each principle kerogen type, notes on vitrinite deseription,
and kerogen fluorescence data.

The histograms show measured reflectance values of all vitrinite pre-
sent and on all material with the wisual appearance of vitrinite.
Shaded wvalues are those used to calculate the interpreted vitrinite re-
flectance maturities. Unshaded wvalues are interpreted to be oxidized
vitrinite, recyecled vitrinite, or possibly misidentified material such
as solid bitumen, pseudo-vitrinite, or semifusinite. Sometimes the
samples analysed contain no vitrinite or have an insufficient number of
readings to allow a reliable maturity determination to be made. Alter-
nate maturity calculations are possible cn a few samples. The histo~
grams are identified by a sequence number and depth or notation.
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REFLECTED LIGHT
VISUAL KEROGEN ANALYSIS

. - ORGANIC MATTER SAMPLE VITRINITE §PUCIESIEN(E
PNOJECT NO.RRUS 823/1/48/12 TYPE Oﬁ DESCRIPTION { DESCRIPTION | INTENSITY

O = NONE

T = TAACE

— & SMALL AMT.

M = MODENATE AMT.
4- = LARGE AMT.

Amoco Cathedral Ruver.

SAMPLE DEPTH (i%) & REMARKS
1 10,5350 i /
AMQCS CATHEDRAL RIVER =
2%
E I3 1
“ 2of OEFPTH 10658.8 #7
0 L 3247.8 N
Fook ¥ = Ro MATURITY
15F 1
g ; 8 VALUES 8.83
A . MEAN 1.47
p ‘et STD DEV .17
7 | MED AN i.47
N "MQCE 1.485
G B
S
HISTOGRAM 3-4 (B.1)
a 'v.a e M
2 | 2 3 4
VITRINITZ REFLEZTANCI (RANDOOM X33
OROERED REFLETTANCE VALLUES:
x1.24
x1.33
X1, 41
%1.47
*1.8%
.73
2.38
Manka Uil & gas o
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