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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 (TOe) and 

Rock-Eva! pyrolysis. the latter to be run on every other sample regard

less of the TOe value. 

SUMMARY 

The total organic carbon values range from 0.5 to 0.7 wt. %. indicating 

a marginal source quality. 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 prusent state of the kerogen alJd a.re not 

necessarily indicative of the original generating capabilities. The 

T-max values for samples 10,255 and 10,450 feet are unreasonably low 

consideririg the trend of the remaining samples. 
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FIGURE I: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY, 
AND SOURCE RICHNESS (SEE APPENDICES I AND III) 
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FIGURE 2: SUMMARY PLOTS OF ROCK-EVAL PYROLYSIS DATA (APPENDIX II) 
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APPENDIX I 

TOTAL ORGANIC CARBON DATA 

Total organic carbon is determined by pulverizing the sample, treating 
a carefully weighed portion with warm hydrocr.loric acid to remove car
bonate minerals, and analysing the residue for carbon content with a 
Leco carbon analyser. It is generally accepted that samples "rith less 
than about 0.5 percent TOe cannot yield sufficient petroleum to form 
commercial deposits and are therefore considered nonsources; samples 
with between 0.5 and 1.0 TOe are rated as marginal in source quality; 
and samples with lD.ore than 1. 0 TOe ~re oonsidered to be good in source 
quality. 
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TOTAL ORGANIC CARBON :A7A 

CATHEDRAL ~IVER WEt~ 

DEPTH Toe t'E?TH 7'0':: 
(Feet) (% ) <Feet) (~ ) 

102SS 0.57 1 1 2 5 C C .61 
lC~50 o . ti 1 1 1250 O.eO 
10450 0 64 113:C' 0.52 
lO~50 o . 5 1 1 1 .:: 5 C " .5? 
10 6 S C 0.52 1 '! .. ~ ,.., 

•• <ttIw.., o .62 

lOiSO C.5S 1 1 6 ~ Co o . b Z 
10 e 5 0 O.6~ l17SQ .j 63 
1095C 0.66 1 ~ e S 0 o . ~ 0 
1 1 C! 0 C .61 
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APPENDIX II 

ROCK-EVAL PYROLYSIS DATA 

Rock-Eva! data are expressed as mg! g of rock and include four basic 
parameters: 1) Sl represents the quantity of free hydrocarbons pre
sent in the rock and is roughly analogous to the solvent extractable 
portion of the organic matter; 2) S2 represents the quantity of hy
drocarbons releasee. by the kerogen in the sample du.."'"ing pyrolysis; 3) 
53 is related to the amount of oxygen present in the kerogen; 8-"ld 4) 
T-max. in Cle. is the temperature at which the maximum. rate of 
generation (of the 52 peak) occurs and can be used as an estimate of 
thermal maturity. 

In addition, the ratio 52/53 provides a general indication of 
kerogen quality (type) and reveals whether oil or gas are likely to be 
ge!1erated. The ratio 51/ (Sr~"S2)' 01' the productivity index. is 
an indication of the relative amolmt of free hydrocarbons (in place or 
migrated) present in the s,·mple. .. '\T~.r ""f~n and oxygen ir.;dex val\.~es are 
in rng of hydrocarbons (52 peak) or ca~'buil c1.ioJiids (S3 peak) per 
gram of organic carbon. When plotted against each other on a ..... ~n 
Krevelen-type diagram. information on kerogen type and maturity can be 
obtained. 

Data are interpreted in the following manner: 

Source Potential - values of S2 

Petroleum Type - value of S2/ S3 

<2.5 
2.5-5.0 

>5. {) 

<2.5 
2.5-5.0 

>5.0 

Generation Zones - values of T-max < 435 
435-470 

poor 
marginal 
good 

dry gas 
wet gas 
oil 

immature 
oil 
gas 

Productivity Index - high values of 51; CS1~S2) indicate mig-:-ated 
h ydrocar bons. 
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HYDROG~N AND OXYGEN INDICES FROM ROCK-£VAL 
PYROLYSIS DATA. ViTH Toe D~TA 

D£P7H 
(fEt7> 

10255 
10450 
lO'SO 
10B50 
11 050 

11250 
1 145 0 
1 1 650 
! 18 50 

CATH~~RAL RIVER ~tLL 

HYDROGEN INDEX 
(mQ HC/g TOC) 

43 
1 6 
27 
Z2 
t S 

1 
17 
1 7 
1 8 

OXYGEN HiD EX 
(me; C02/r; '!'OC) 

57 
51 
S 3 
47 
53 

53 
67 
47 
29 

Toe 
( '" ) 

o . 57 
0 C 4 
0.52 
o . 6 Z 
o . " 1 

0.60 
O.S? 
0.62 
0.60 
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APPENDIX "TV 

REFLECTED LIGHT MICROSCOPY DATA 

A sample of ground rock is treated successively with hydrochloric and 
hyd..-ofluoric acids to concentra.te the kel"ogen. fJ"eeze-dried, mounted in 
an epoxy plug. and polished. Kerogen type is identified with the aid 
of blue light f1.uorescence. 

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

The histograms show measured reflectance values of all vitr..nite pre
sent and on all. cateria! with the visual appearance of vit...'"inite. 
Shaded values are those used to calculate the interpreted vitrinite re
flectance matu."1.ties. Unshaded values are interpreted to be oxidized 
vitrinite, recycled vit...-ini.te, or possibly misidentified. material such 
as solid bitumen, pseudo-vit.wfrJ.te. or semifusinite. Sometimes the 
,samples analysed contain no vitrinite or have an insufficient number of 
readi.Tlgs to allow a reliable maturity determination to be made. Alter
nate maturity calculations are possible en a. few samples. The histo
grams are identified by a sequence number and depth or notation. 
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pnOJECT NO.llUS 823/T/ .. 8/I: 

SAMPLE OEF"T" (tt) 
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AMOCO CAiHEDRAL RIVER 

123 
VITRINITE REr~£C7ANCE (RANDOM :1 

OROEREJ REFLEC~.t.NC! VALUES, 
'C 1 .24 
:c T • '33 
:c 1 . 4 T 
'C 1 .47 
:c 1 . So 
'C 1 .71 
2.09 

- ( '--

10 1 

DEPTH 19559.0 F'T 
3247.0 M 

:t: .. Ro MATURITY 

• V.t.LUES 
MEAN 
STO DEV 
MEDIAN 

. MODE 

0.13:3 
1.47 
e. J7 
i .47 
1.45 

~!SjaGRAM 13-4 (a.ll 
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