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PRODUCTION RESEARCH COMPANY
POST OFFICE BOX 21B9 • HOUSTON, TEXAS 77001

October 1, 1976

RESERVOIR EVALUATION DIVISION

R SARMIENTO
MANAGER

Mr. K.P. Pipes
Esso Europe Inc.
5 Hanover Square FOR COMPANY USE ONLY
London, WIR OHQ
England

Dear Sir:

Transmitted for your further distribution are three copies of our service
report EPR.100ES. 76 entitled "Hydrocarbon Source Analyses of Cuttings from 16/1-2,
Offshore Norway," by R.E. better. We have not sent copies to any other offices.

Our conclusions on this study were telephoned to Stavanger on September 27.
Charges for the project have been billed through our Job. No. 8569.

The entire section down to the granite is rated as immature, or barely
"transitional" at most. Shales in the interval 2300-2500 meters contain predominantly
algal kerogen and are ranked as potentially good to rich, oil-prone sources, but
they are less mature than comparable but deeper shales encountered in Well 15/12-2.
Shallower shales, from about 1890 meters and from the interval 2000-2100 meters
are also inherently oil prone, but these shales are only "fair" in richness, and
they are even less mature.

If you have further questions on these results, please let us know.

Very truly yours,

R. SARMIENTO

by.
M.A. Rogers

R.E. Metter:lc

cc: J.B. Coffman
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HYDROCARBON SOURCE ANALYSES OF
CUTTINGS FROM 16/1-2, OFFSHORE NORWAY

by

R.E. Metter

SUMMARY AND CONCLUSIONS

Canned cuttings from the Interval 340-2918 meters (T.D.) were analysed routinely
at EPR for hydrocarbon source characteristics. Five of the samples were sent to
GeoChem Laboratores in Houston for heavy hydrocarbon (C. c,) extractions.

Charges for this work were billed to our Job No. 8569. Preliminary results were
transmitted to Stavanger by phone on September1 27, 1976.

The analytical results are listed in Tables 1 thru 4 and they are summarized
graphically in Fig.l.

The combined data are interpreted as follows:

Approx.
Interval Quality Indigenous Hydrocarbons
(meters) Maturity (Richness) Expected if Reservoired

360-1500 Immature Shales Good Lean
1500-1850 Immature Poor to Marginal Lean
1850-2300 Immature Fair Minor Gas Shows
2300-2500 Immature to Good to Rich Shows of Oil, Gas

transitional (?)
2500-2918 Immature (?) Poor Lean

The entire section down to the granitic basement penetrated at the bottom of the
well is immature, or barely "transitional" at most, in its stage of organic diagenesis.
The shales from the interval 2300-2500 meters contain predominantly algal kerogen, are
inherently good to rich oil-prone source rocks, and where more mature we would expect
considerable generation of oil with gas from them. Shales from shallower depths,
namely about 1890 meters and the interval 2000-2100 meters, also contain potentially
oil-prone organic matter, but these shales are less rich.

PROCEDURES

Compositions and concentrations of hydrocarbon gases in the air spaces above the
cuttings in the sample cans were determined by gas chromatography. Similar data
were obtained on gases released from a standard mixture of cuttings and tap water
after two minutes of agitation in a Waring blender. Combined results on the air
space gas plus the cuttings gas were calculated for each sample. The data were plotted
graphically to show vertical variations in total gas (C.-C ) and wet gas (C,-C.), and
a graphical plot was also made of the percent wet gas in total gas (Fig. 1). Detailed
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results of the gas analyses are listed in Table I.

Chips of uniform llthologies were picked by hand from the heterogeneous
mixtures of chips in 19 of the original samples. These are described in Table 2.
Our routine analytical procedures were used for determining the light gasoline (C.-C-)
content and the total organic content of the "picked" chips. These results are
given in Table 3, and they are plotted graphically in Fig. 1. Visual kerogen
characteristics were also determined on the "picked" samples (Fig. 1 and Table 2).

Five samples of shales were analyzed by GeoChcm Laboratories for heavy (C,c+)
soluble organic matter, Including concentrations of saturate and aromatic hydrocarbons
(Table 4). The saturate fractions of these extracts were analyzed by gas chromatography
at EPF (Figs. 2-6).

DISCUSSION

Although the shales from the interval 2300-2500 meters gave a fair yield of
gas containing more than 90% C2~

C4» a n d their'gasoline yeilds were up to 73 ppm, we
rate the interval as "immature" or perhaps barely in a "transitional" state of
maturation. These shales contain a high percentage of algal debris, and when mature
we would expect them to yield several hundred parts per million gasolines, two or
three times as much gas, and considerably more heavy hydrocarbons than we observed.
The kerogen alterations of only "1" and "1+" indicate an immature to barely
"transitional" stage consistent with the interpretations cited above.

The same comments as above apply to shale samples from the interval 2000-2100
meters, where again algal kerogen predorainctes, the gas is over 80% C?-C,, but
only very modest amounts of gasolines were present. However, this interval is leaner
in total organic matter, which may explain the lower total amounts of gas. The
sample from 1890 meters also contains sone algal debrie, and shows comparable
patterns.

The heavy hydrocarbon patterns (Table 4 and Figs. 2 thru 6) are consistent with
the above interpretations. These C...+ data alone could be interpreted as follows:

Maturity

Immature
Immature
Immature
In-mature
Transitional

Richness

Marginal
Marginal
Fair
Good
Poor

Source

Oil,
Oil,
Oil,
Oil
Lean

Type

Gas
Gas
Gas

1890
2070
2250
2340
2490

Estimates of maturity from C15+ data are based on chromatogram patterns (Figs. 2-6),
saturate/aromatic ratios, ratios of hydrocarbons to total extracts, and overall patterns,
By themselves they are not particularly reliable, and should be used in conjunction
with the other types of data to arrive at an overall final interpretation of maturity
and source type.

The gross geochemical patterns at 16/1-2 are a bit like those at 15/12-2. (See
EPR. 39ES. 76) However, at 15/12-2 the rich shale zone starts deeper (at about 2700
metere) ard is more mature. It gave up notably greater amounts of gas, gasolines and

Cj-+ hydrocarbons due to its more mature stage of dlagenesis.



Cx-C4 HYDROCARBON ANALYSES - AIR SPACE AT TOP OF CANS

SAMPLE

NUMBER

R DEPTH

METliANE

<C1>

GAS CONCENTRATION (VOLUME

ETHANE

<c2)

PROPANE

CC3>

GAS PER

I S O -

BUTANE
(ic4)

MILLION

NORMAL
BUTANE
( n C 4 )

VOLUMES CUTTINGS

WET

)

TOTAL

(crc4)

GAS COMPOSITIO

TOTAL GAS

VC4 C l C 2 C 3

N (PERCENT)

ft C 2

WET

IS

GAS

nC 4

67284A '
67284D '
67284G '
672B4J '

» 360
\ 42O
» 540
* 630

67284M 4 720
67284P 4 810
67Z84S 4 90O

67Z85e '
67285F
672851
67285K
67285M '
67285O <
67285Q '
67285S
67286A -
67286B '

» 1080
* 1 I 10
» 1200
* 1260
I 1320
I 1380
1 144C
» 1500
» 1560
* 1!>9O

67286C 4 1620
67286O <
67286E '

» 165O
» 1680

67286F 4 171O
67 286G 4 1740
67286M 4 1770
672661 '* 1800
67286J 4 1830
67Z86K 4 186 3
67286L 4 1890
672R6M 4 1920
67286N 4 I 9 6 0
67286O 4 198 0
67286P 4 2010
67286Q 4 2040
67286R 4 2070
67266S 4 2100
67286T 4 PI 30
67287A 4 2160
67287B 4 2190
67287C 4 222O
67287O 4 226O
67267E 4 228 0
67287F 4 23 10
67287G 4 234 0
67287H 4 2370
672871 i
67287 J t
67287K 4
67287L t
67287M t
67287N <
67287O A
67287P <

i 24 OO
. 24 3O

246C
1 249O
• 8520
> 2550
i 2580
i 2610

672870 4 264O
67287R 4
67287S 4
67287T 4
67268A 4
67288B 4
67288C 4
67288D 4
67 28BE 4
67Z6BF 4

267O
2700
2760
2790
282O
285O

i 2880
2910
2918

1162.95
1238.31
1224.44
4190.17
BS62.SO
14 36.13
911.35

1 -i 7j \ |I J r t m J. J

814.60
4196.79
7471.80

18621.24
4 75.86

It..17
685.71

1773.66
12.26

455.24
3414.29

14. b«
1681,9£

89.34
30.48
11.16
25.33

807.32
127.B3

9.46
1IS81 .92
1550.17

94.17
323.59

9.24
674.64

MOV.42
120.£3

1716.96
1085.36

59.20
24O.64
69B.00

2971.39
1045.19
168.19

2721. 34
607.73
135.15
206.74
168.19
226.36
116.07
1 01 .94
25.57

511.16
29.72

215.66
22 . 36

215.85
26.99

7.75
16.52
23.65

9.17
4.46
4.46
3.62
6.11
3.25
8.80

1 f\ TtftI \J « J O
12.484 7.54
95.56

101.07
4.96
1 .03

22.41
29 .V8

0.42
9.8 1

55.89
0.78

33. 12
4.64
2.70
0.53
6.94

155.52
79.36
14.69

586.88
406.40
14 1.87
598.04

15.40
422.40
361.85
90.00

330.40
403.20
23.55

138.71
294.43

1996.80
677.49

55.81
2463.74
450 . 56
193.83
121.76
108.90
77.73
44.50
14.13
10.38
43.83

4.42
1O3.25

9.17
26.94

1 .22
0.39
1.06
2.B3

3.24
1 .8 9
4,44
4.0b
8.49
2.53
1.90
\ *~ o1 «DO

3.93
3.42
6.10

lZ.Ti
2.1C
1 .7b

12.23
16.94

0.32
3.94
7.24
0.33
5.2B
i .s:>
1.95
0.40
«.45

116.25
93.00
10.4?
47.03

3S7.70
296.42

1223.4?
25.15

724.2 2
422.30
93.15

251 .55
490.92
31.02
20.1H

367.6 3
1333.63
568.72
fi'J.ftl

2489,56
«66.33
371.32
217.93
l?u.S6
7 4.79
67.59
1 1.63
24 .41
45.23

3.45
150.]4
20.25
39,08

1 .75
>l.fi8
1 .30
2.43

1.30
•j.77
G.H7
1.72
1 .54
0.24
0.66
\J . 5 1
1 . 2 9
(,.80
O.b5
3.56
0.44
0.36
2.94
9.86
0.21
1 .28
2.7b
O.17
1 .44
C.47
0 .52
0.06
1 .47

19.63
19.48

2.44
7.56

61 .85
81 . IS

350.26
5.41

!68.8C>
ia-4 .43
21 ,C4
44.87

1O3.34
7.07

72 .07
8.91

2P6.54
204.24
35.64

361.02
70.45

101.94
55.9*
19.76
1 1 .66
1 2.24
5.54
5.62

10.44
0.4f>

55.25
1 7 ,f-Z>
Ih.ti

C .b )
0.E9
i.?-3
1 . C5

2.22
I .12
1 .78
0.50
0.5f.
0.17
1 .04
0.65
2.36
0.45
1 .94
2.64
0.51
6.56

6.44
«J.i-6
1 .47
2. 13
1.28
1 .83
>.7f;
o.eo
0. 10
2.4 j

15.06
27.85

3.07
12.9B

I 17.76
176.6 1
7K3.11

11.53
3 J8 . 3 7
174.S6
34 .66
70.21

2J2.99
13.72
6f>.?3
1 fj . 76

2 03.90
192.17

4 4 . SI
<Sj5.1 1
75.99

?r*?.?2
i r:>3 . 15
4 3.57
25. 12
31 .3 t
14 .57
15.25
10.62

I . : J
V3.52
19.19
37.f 7

C .b5

! .3v

15.93
8.24

1 1 .55
9.77

16.68
6.19

12 .4 0
13. 22
PC .C652 .20

104.44
117.98

8 . 01
3.73

4 0 • 06
63.22

1 .23
16.50
68 .04

1 .56
41 .67
7.39
5.97
1 .09

19.26
306.45
£19.69
31.2?

654.45
943.71
696 . 05

2954.83
56.49

1623.79
I'j63.44
238.85
697.O3

1200.45
75.36

297.19
687.70

37f,O .86
1642.62

216.77
6219.43
1063.33

899.31
523.78
293.09
169.3O
IS5.71
4r>.fa7
?5.C6

110.1?
9.34

4 U? . 11-
<fe.21

122.34
4 .63
2.16
4 .26

l j . l l

1198.88
124 6.55
1235.99
4199.93
8579.lfa
1442.32
S-23.75

1 185.33
834 . 8t>4248.99

7576.24
18739.22

483.67
19.90

725.79
1836.66

13.49
471.74

3482.A3
16.14

1723.5V
96.73
36.45
12.25
4 4.59

1 i 13. 77
347.52

4 0.6B
2336.37
2493.86

790.22
3278.42

65.73
2298.43
2172. BE»

359.06
24 1 3 . 9<>
2 2 8 5 . b l

134.56
537.63

1385.70
6732.25
2687.81

364.96
894 0.77
1 671.06
1034.46
730.62
461.2H
415.36
271.78
147.81
U1.L3

621 .213
3 9 . :><>

'-1 7 . 62
bfi . ^ 7

336 . 1>>
31.6?

9.V3
2 j . 8 C
3 3 . 7(:>

1 . 3287
J.ehiC
0.9344
0.2325
0 .1945
0.4291
1 .3423
1.1153
2.4J27
1 .2286
1 .3785
0.6296
1.6553

1B.7436
5.522?
3.44 I 7
9. 1 178
3.4976
1.9539
9.6653
2.4176
7.b3i.«

1 6 . 3 7£ !i
b.89 79

43 .1935
2 7 .5146
63.2.165
76.7453
2fi.J114
37.841O
6B.0530
9^. li!97
65.9425
7C.647H
48.9419
66.5172
28.8746
52.517b
56.0047
55.2572
49.6 28 3
55.flfc34
61.1137
56.3097
69.5625
63.6320
B6.9362
71 ,t>9S6
63.53*13
45.574b
57.2926
3 1 . C3?. 1
6H.5215
17.7?46
23.91 IS
tt'r.. C-«* J3
7 4 . 7 5 4 4
3h.|7'(V
1 4.642C;
2 1.V53 7
2 d .57f-'>
?«*.9466

9 9 .
too.
ic : .
1 DO •
]i,0 .
1 CO.

9 9 .
9 9 .99 .
9 9 .

r * 9 .
B l .
* * 5 .

" t .
<>7.
9 8 .
9 0 .
9 8 .
y 2 .
B5 .
9 2 .
5 7 .
73 .

1 .
^ *

0 .

-. 'm

1 .

1 .

] .
5 .
3 .

3 .
2 .
2 .
5 .
2 .
5 .
7 .
4 .

1 6 .
1 4 .

3 6 . 2 3 .
23 .
7 2 .
63 .
1 2 .

3(».
2 5.
1 6 .
1 6 .

1j.18.
14 .
2 9 .
51 .
.13.
71 .
" 7 .
44 .
45 .
50 •
44 .
3 9 .
4 4 .
3u .
3 6 .
13 .
?tt.
3 7 .
54 .
42 .
^6 .
31 .
ti'tl .
7t, .
35 .
?:S •
b3 .
84 .
7 6 .
7*3 .
7 1 .

2 J .
i a .
1 7 .
2 5 .
1 4 .
1 6 .
1 H.
2ft.
2 1 .
3 " .
2 5 .
1 4 .
2 b .
2 7 .
1 9 .
1 7 .
24 .
19 .
1 (' .
1 V •
1 3 .

7 .
1 1 .
! 7 .
1 > .

h .
4 •
4 .
5 .
fc.

o *

cl
0 .

-

V .
9 .
2 •

2 .
1 .
L..
2 .
0 .
2 .
5 •
3 .

1 9 .
10 .
2 7 .
2 6 .

2 .
14 .
3 8 .
3 7 .
3 9 .
3 3 .
1 9 .
2 6 .
1 0 .
21 .
2 3 .

4 .
2 7 .
21 .
21 .
21 .
2 8 .
? B .
3f>.
2 9 .
26 .
l f a .
i 5 .

t) .
30 .

7 .
y .

;'4 .
23 .
t 2 .
6 .
7 .
t> .
7 .

0 .

0 .
0»

0 .

0 .

C ' .
? .
L' .

2 .
C.

1 .
0 .

1 m

0 .
3 .
i! .
6 .
6 .
0 .
2 .

1 C .

J 1 .

u .
7 .
5 .
t> •
2 .
5 .
5 .

1 3 .
] .
3 .
H .
9 .
4 .
4 .

1 0 .
6 .
4 .
3 .

7 .
2 .

^ .
? 0 .
fc.
3 .
3 .

3 .

-

c

0
3

2

[

2

)
p
1

1
a
9
j

5-
2 ?
2 4
16
1 3

ft

I ;
3
« j

1 C-.
1 2

t

7
12
1 0

<"2.
16

9
tit

i ^ (

j *̂

1 ' T ' M

J j
j

) 1

. 5b

. 54
3 9

> 3b
. 37 .
. b2

7 2
> 78
. 6 2
. ^ ^

9 1
• &6
> «>3

2 8 ,
• 5(j.
. 4 7
> 34 ,
• 59 .
» aZ,
* t> « .

• o 3 1
. 4S«
• «a ,
• 36 ,
. 51
. 36
• 47
• 9 ^
> 4 3<

• 2 j .
• 27,
. 26,
• 34
É 3 H ,
» 48 .
fc 3 4 •
. 3 1 .
> 4 7 ,
> 4 3 ,
t 5 4 •
• 4 1 .
> 2 6 ,
> 4 0 .
• 4 2 .

. 23.

. 37.
• 4 1 ,

* £. J ,
T ** J l
1 <4
A f,

k 4 7

. 1 i*

* ? ? ^

I B .

2 t > .

• 2u
. 2 3
• 3b
>4 1
> 51
• 4 1
. 1 5
. 1 3
• 2 ^

» 6

• 4 7
3 1

» t f

> 2t!
T4

i 1 1
»2 i

1 3
>2 1

3 3
, i 7
»^ 4
r J8
. 4 ?
> 33
, 7
.3£>

4 3
>4 1
> 4 4
. 4 S
. 4 C
. 3 B

3 6

4 £ .
. 7.

5 4 .
3 5
3 5
3 7
J 9

4 4
4 1 ,
t\ 2
4 t ,

/ • " ^v i ».

** *••
A t
S J

> ^ ' ,

37.
, r?

-»<^

."1 '^ •

* 8
. 9
m ti
w \ £><

¥ O «
m, A i

» * > «

• 1 <
* J t

. 5,

. 1 • J ,

. 7,
1 f *

» i»,>
. 1 7 ,. H(
p 4 ,
• 1 1 .
. 3,
» 64
• 9 •

. 6.
• t .
. 6,
• 9.
. H.
F 1 4

. 7.

. 1 2 •

. 12 ,
» 1. t a
> 1 c *
w\ -J *
» ^ »

» t*t

- v y «

» 1 ,
» t> •

• b «
7m

1 1 «

* 1 1 4
/ #

» 6 *

• t> i
1 ^• 1 <- i
t !* 1 L/ a

ti• z* «
tv

. 1 4 .

• **. I «
I ^» J T 4
1 *7* J r «

• 1 3 .
1 U• 1 d. 4

> 1 4
» U
^ IS

. :̂

b

1 2
1

*->
t:
6

l i i
f.

% ,

2 3

> 3
1 is

4
1 .j
1 j

t j

1 2
5

1 J
1 2

1 2
2.5

. 2 7
1 9
1 Q

> lt>
1 5
1 u
1 7
1 rt
2 2

2

1 2
2 1
1 5

f
2t>
i 4
15
1 J

2 V
> >
• j -»

^ f
1 ^i .'
1 11 1

2J
"~ Cip t y
•3 1
J I
1 K
3 h



CpC^ HYDROCARBON ANALYSES - CUTTINGS ONLY

SAMPLE

NUMBER

R DEPTH GAS CONCENTRATION (VOLUME GAS PER

METHANE

<C1>

ETHANE

«V

PROPANE

(c3)

I S O -
BUTANE

MILLION VOLUMES CUTTINGS,

NORMAL
BUTANE
(nC4)

WET TOTAL

(crc4)

GAS COMPOSITION (PERCENT)

TOTAL GAS

C2 i C4 n C 4

WET GAS

C 2
c3 knC4

67284A 4 360
67284D 4 420
67284G 4 54O
67284J 4 63O
67284M 4 720
67284P 4 810
67284S 4 90 0
67265B 4 990
67265E -
67285F <
672851 '
67 285K i

» 1O8O
t 1110
* I2 00
* 1260

6728SM 4 1320
67285O 4 1380
672850 4 1440
67285S '
67286» *
67286B '

1 15O0
» 1S60
» 1590

67286C 4 1620
67286D 4 1650
67286E 4 1680
67266F '* 171O
67286G 4 174O
67286H '
672861 '

* 1770
» ISOO67286J 4 1830

67286K '
67286L '
67286M >

*- I860
» 1890
* 192O

67286N 4 19SO
67286O 4 1980
67286P '1 2010
67286O 4 2040
67286R 4 2070
67286S '* 21OO
67286T 4 213O
67287» 4 2160
67287B 4 2190
67287C 4 2220
67287D 4 2250
67287E 4 2280
67287F
67287G i
67287H
672871

4 2310
* 2340
* 2370
1 2400

67287J 4 243O
67287K 4 24 60
672B7L
67287H i

» 2490
» 2520

67287N 4 2550
67287O 4 2580
67287P 4 26 10
67287O
67287R t
67287S
67287T '
67288A i
67288B '
67288C '
67288D '
67288E '
67208F i

J 264 0
* 26 70
* 2700
t 2760
> 2790
t 2820
X 2850
» 2880
* 2910
k 2918

588.67
152}.03
872.SO

2346.28
3540.44
2522.38
1866.93
81?.58
632.62

2712.10
2270.59
267».46
960.83
423.63

1461.17
1366.56
273.31
515.C9
639. 13
457.27
154.53
181.33
267.00
315.36
735.84
231.26
639.13

1114.27
620.21
562.39
728.48
313*10
294.34
326. 51>

1093.25
935.57

1517.93
567.65

1O40.69
954.49
851.47

4120.70
1562.0W
1993.07
1892.16
601.15
433.62
570.80
569.75
568.67
462 . OO
576.06
651.74
982.87
567.65
665.41
511.41
546.62
735.84
368.45
274.89
210.24

4.00
4.SO
6.90

10.2O
21 .72
28 .20
13.05
7.95
7.65

36.GO
40.50
38.40
10.92
7.35

16.50
19.80
3.84
5.10

11 .7 0
7.50
3.3C-
3.36
8.85

20.31
9.60

36.60
278.8B
737.28
213.12
116.40
654.72
466.56
306.24
108.96
316.«G
153.60
355.20
223.20
237.6O
332.16
301.92

2035.20
2849.28
3916.80
4992.00
612.OO
24O.00
67.20
68.16
87.60
1 1.10
7.20

11.10
23.19
13.42
75.60
18.C9
25. 5C
17.70
7.17

28.80
5.55

1 .63
2.41
3.71
4.2/
6.3O
4.18
5.74
2.02
2.93
4.44
4.14
3.0<i

1 1.02
15.84
19.4 ]
14 .90

1 .89
2.37
3.34
2.25
1.79
1 .38
6.54

24.6 4
81.35
65.8 3

715.39
1754.7 0
317.95
2O6.17

1722.90
1391.04
201.20
2S8.14
536.54
253.37
476.93
710.42
564.36
697.51
7C2.47

5429.03
767O.59
765 0.7 2
894 2.4 0
2682.72
149G.4-,
£68.27
I2O.47
151.52
29.03

7.61
24. 7Z
2B.57
26.64

189.2»
19.87
28.0 1
1 1 ,8J

3 . K
I 1 .64
2.78

1.17
1.65
1 .72
2,ie
3.79
! .85
1 .66
CJ.4V
1 . 0 5
0 . 4 9
1.09
0.51
2.98
3. 1 1
7.77

12.82
2.?3
O.fl7
2.04
1 .4h
1 .3d
0.39
1 .5R
4.t.3

20.63
16.05

195.80
418.34

66 . 3fc
55.71

565.66
540.79
22 4.0 9

e :=.«i
156.r>?
62.05

125.25
242.42
164,72
402.17
?43.98
907.54

2?62.62
1737.37
1305.36
fv8O.(>5
532.7 1

«1 .58
1C .6 8
19.61
6.6R
0. 19
0.19
0 . 1*>
9.1 J

85.63
11.31
14.92
0.97
G.&3
2.96
1 .46

1 .79
1.77
2 . ! O
1 .77
2.25
1 .33
3.52
0.72
1 .44
2.C2
1 .86

3.24
6.97
7.74

1 0.77
?.?3
I . C C
1.11
1 . 7 7
1 . 5 5
<"-.5S
2.P1
8.15

41.11
15.49

38^.*O
656.68
I5O.1O
134.17

1549.!a
1444.32
559.32
2 IS.94
354.OO
424.80
284.97
628.7C
4 19.14
492,'itj
6 2r .<>?

2401.53
6649.53
5168.40
4177.20
250.6.32

845.3S
276.B3

?4 .34
76. 11
P3.45

9 . of)
6.63
•J. 15

17. BP

12. 17
29. Yt

1.11
i .te>

13.72
£.77

8.59
1 & . 33
1 4 . 4 3
18.72
34. D6
35.56
24. 17
11.18
13.07
42 • 95
47.59
42 .77
28. 16
33.27
51 .42
58. 29
10 • 19
9.34

18.19
12.98
8. 30
5.68

19. 16
57.93

152.69
I 33.97

1579.47
3767.0j

749.55
512.45

4492.3B
3842.71
1290.85
693.85

1363.36
913.B2

1242.35
1804.74
1 3 85 . 82
1923.90
1869.29

1O773.29
19432.01
18473.2&
19416.95
64 81.66
31J8.46

693.88
223.65
335.04

7IJ.2t>
24. O6
44.14
61 . 1 tt
67. 1/7

543.44
61 .44
•Pb.21
31.61
12 ,7&
'.7.12
12.56

597.26
1530.36
686.93

2365.00
3574.50
2556.44
1891. ICt
B23.76
645.B9

2755.05
2318.18
2721.23
9H8.96
456.9C

1512.59
|424.H5
28 3.5C
52 4.4 3
657.^2
47 0.25
162.53
187.01
2B6.18
373.29
888.53
365.23

2218.60
4hBl.27
1369.76
1074.84
5220.b6
4152.81
1585.19
1022.35
2456.61
1849.3V
2760.28
2372.39
2426.51
2876.39
2720.76

14 893.99
£099 4.09
2J466.35
213u9.11
7O82.84
3542.&B
1264.68
793. A<t
923.71
53?. ?f>
601.02
695.fife

1043.97
634.72

12&8.B5
57?.85

767.45
3&1.21
332.01
222.60

1 .4782
0.675J
) ,fi?fc9
0.7915
0.95?8
1.3H99
1.2781
1.j57?
2.3235
1.55B9
2.0*i?V
1 .5717
^.8474
7.2fctlfc
.1.3994
4 . C 9 ~<9
3.5943
1.7fOO
P.767?
2.7602
4.9221
3.0373
6.7>J1 9

15.518O
17.1845
Jh.6bi,9
7J.1922
77.1725
54.7212
47.676H
86.0467
92.532*4
6 1 .4319
67.8681
55.49/6
49.4119
45.0081
76.0726
57.1116
66.8394
6H.7047
7;'.3331
92.5594
90.2617
9 1. 1204
91.5125
87.758:
54.8c f-.O
?H.!B8ft
36.2711
i 3 .2 :T?

4.1529
6.3A3u
5.6526

1 {,.5(>f.fc
4 4.9551
* u.725?
1 5.23-3

t\ . J 118
3.3471

1 7.?J4?
5.6 373

1 j J .
99 .

l & a .
99 •
99 •
«J9.
c;tj p
9 9 .

9 8 .
9 9 .
9 8 .
9 2 .

99 .
9 7 .
9 b .
9 5 .

93 •
8 5 .
8 3 .
64 . ]
29.1
23.1
45. 1
53.1
1 4 .

7 .
19 .
3? •
4 5 .
51 .
55.1
2 4 .
4 3 .
33.1
31 .
2 8 .

7 .
1 0 .

1 . v .
'.l . 0 .
1 . f. .
j . u *
1 • 0 .
I • "> •
1 . o .
1 . 0 .
1 . • " . • .

2 . &.
J . i* •
1 . 1 .
2 . 3 .

1 . xj .

2 . 1 .
2 . £ .
2 . 1 .

J . 2 .
5. 7 .
1. 9 .

I v . l h .
3 . 3 1 .
S.35.
6 . 23 .
1.19.

13.32.
L I .33 .
<J . 1 3 .

H . 2 8 .
13.22.
« . 14 .
3 . 1 7 .
9.3CJ.

lv> .23 .
^ . 2 4 .
1 . 2 6 .
4 . 3 6 .

t 4 . 3 6 .
19.38.

9 .23 .42 .
8 .

1 ? .
4 6 .
7 £ .
fc5.
8 8 .
•>6.
94 .

fJO .
5 5 .
'i: .
B 5 .
% .
y 7 .
B ? .
V 5 .

y.3s.
7.42.
5.21.
9 . 1 E .
9 . X 6 .
P. 5 .
) . 1 .
2 . 3 .

L. 4 .
f > . ! 6 .
3 . 3 .
4 . 4 .
2 . U .
P. 1 .
<>. 4 .
- ' . 1 .

0 • G .
j • - .

0. j .
i». 0 .

n l n l
C. j .

0 . 0 .

0 . C.
1 . 2 .

0 . V .
>J « I .
0. -j .

1 . 1 .

1 • ? .
1 . 2 .
2 . 5 .
4 . 4 .
V . l t i .
9 . 1 8 .
5 . 1 1 .
5 . f 2 .

11..] ,] .

13.J(>.
14.J5.
8.2 1 .
6.14.
4.^3.
5. 1 u.

15.27.
7.17.

14.17.
9.?3.
O.K.»

11.2?.
8 .25.
6 . 2 'j .

10.35.
15.2 4 .

6 .22 .
1 . 3 .
2 . b.
1 . 4 .

u. 1 .

l . J .
7 . 1 6 .
2. 2 .
P. 5 .
i, . 0 .
0 * 0 .
1 . 4 .
1 . 1 .

46 .19 .14 .21 .
44 .^J.16 .17 .
4 7.?t,f 12. 1^,.

5 5 . 2 i . 1 3 . 9 .
64 .18 .11 . 7**J *+ m M -tJ v 4 i- 4 * *

7 t i . J O . W _ A .

S3*24* 8 . 1 5 ,
73 . 1 H , a ^ fv_
^S>»?£ • 8 . 1 1 •
feA 1 i* 1 S

65. 9 . 2 . 4 .
9 0 . 7 . i . 2 .
3? .3B.11 .12 .
ie2.4<J. 9 . 2 1 .

34 *?d*?2. lft«
37 . f / . ^ t 1 . ? ? .
55.;.'5. 9 . 1 1 .
6 5 . l b . l l . 6 .
58 . 1 7 . l 1 . 1 4 .
421.2 2 . 17. l> i .
5 9 . 1 4 . 7 . 1 j •
4 h . "̂ 4 * fci . 1 P -
3 5 . 4 a . t > . i 4 .
h.t j ,14.27.

27.19.12.U.
18.45.12.25.
2 (-.46.1 1 .23.
26.-.3. 9.20.
23.4j.11.26.
15.38.13.34.
1 ?, jfe. 1 •"••of).
24 .1b .17 .43 .
16.41 • 1: . .11 .
P'J.^ J .1 1 .26 •
i ? . ? s . ' ; .4h .
29 . i t t .JO.^3.
1 2 . 4 . . 1 3 . 3 5 .
1 7.1 1.12. -1 j •
! 7 . Jto .2 I . i -6 .
16.3B.13.33.
1 9 . S l . B.22.
15.39 .1?.34 .
21 . 4 2 . 9 .?b.
26 .45 . 7 .22 .

V.41 .11 .3V.
8 . 4 b . ) 7 . 2 7 .

1 - . 39 . 1 ? . 3*i .
30.54. 5 . 1 1 .
iit>.<*5. 6 . i i3.
I t . 4 1 . 1 - • 3 3 •
29. 3.j . 1 .4 - ,
i^S.55. O. iC,
J I j * ÆT f ^ \^ # J- _J f

2C.39 .14 .27 .
1 4 . 3 5 . 1 6 . 3 5 .
2'*. 33. 1 6.2-i .
2i-,.?4. 15. j . .
56.d?• J . 4 •
5b•24• 7 . 1 2 .
51 . t ' . . 5.2A .
44 . ; Z . 1£ . t ;2 .



SAMPLE

NUMBER

67284A
67284D
67284G
67284J
67284M
6728*P
67284S
67285B
67285E
67285F
672851
&7285K
67285M
67265O
67285G
67285S
672&6A
67286B
67286C
67286D
67286E
67286F
67286G
67286H
672861
67286J
67 286K
67286L
67286M
67286N
67286O
67286P
67286O
67286R
67286S
67286T
67287A
672679
67287C
67287D
&7287E
67287F
•67287G
67287H
672871
&7287J
67287K
67287L
67287M
67287N
67287O
67287P
672870
67287R
67287S
672B7T
67288A
67288B
67288C
67288O
67288E
67288F

R

4

4
4
4
4

4
4
4

4
4
4
4
4
4
4
4
4
4
4

4
4

4
4
4

4
4
4
4

4
4
4
4

4
4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
4

4
4

4
4
4
4
4
4
4

4
4
4

4

DEPTH

3 6 0
4 2 0
54 0
63 0
72 0
8 I O
9 0 0
9 9 0

1080
1110
1200
126O
1320
1360
1440
1500
1560
1590
1620
1650
1680
1710
1740
1770
1800
183O
I860
189O
1920
1950
l*>80
20 10
2040
2070
2100
2130
2160
2190
2220
22S0
2280
2310
2340
2370
24OO
2430
2460
2490
2520
2550
258O
26 10
2640
2670
2700
?76O
2790
2820
2850
2880
291b
2918

C L - C ^ HYDROCARBON ANALYSES - CUTTINGS AND AIR SPACE

GAS CONCENTRATION (VOLUME GAS PER

METHANE

«v
ETHANE

(c2)

1771.62 13.17
?.758.34 8.96
2096.94 11.36
6536.4b 13.72

121O2.94 27.83
3959.01 31.45
2778.2B 21.85
1984.69 18.33
1447.62 20.13
690».69 83.64
9742.39 136.^6

21299.7O 139.47
1436.66 15.88
439.80 8.38

2146.8B 38.91
3140.22 49.78

285.67 4.26
97G.33 14.91

4053.42 67.69
471.85 8.28

1636.45 36.42
270.67 8.00
297.48 11.55
326.52 2O.84
761.17 16.54

J 038.«i8 192.12
766.96 358.24

1123.73 751.97
2302.13 800.CO
2112.56 522.80
821.65 796.59
633.69 1064.60
303.58 321.64

1 J D 3 . 1 4 531.36
2201.67 678.65
1054.80 243.60
3234.89 685.60
1654.01 626.40
1099.89 261.15
1195.13 470.87
1548.47 596.32
7O92.t)9 4032.00
26O7.27 3526.77
2161.26 3972.61
4612.5O 7455.74
1208.88 1062.56
568.77 433.83
778.54 188.96
737.94 177.06
814.73 165.33
57H.07 55.60
678.00 21.33
677.31 21.48

1494.03 67.02
597.37 17.84
8aU.O7 178.85
533.77 27.26
762.47 5 2.44
76?.83 1H.92
376.2Ci 7.56
291.41 29.86
233.89 8.38

PROPANE

<c3)

4.87
4.3 0
8.15
8.30

14.79
6.71
7.64
3.7 a
6.8 6
7.66

10.24
13.70
13.12
17.62
31 .64
3 1 .6 4

2.?1
6.31

10.50
2.58
7.-/7
2.9 0
8.49

25. ?4
B9.8U

tea.oe
608.39

1765.1?
36 4.98
563.67

2O19.3P
2614 .46
226.35

1012.36
958.84
34 6.52
726.48

1201.34
595.3H
717.69

1370.10
6762.h6
8239.31
773 1.53

11431.96
3149.05
1 86 1 .7 2
48<-.2C
241.33
226.3 1

9C.6J!
!9.fT4
46 .6H
73.f)0
Jf. .09

339.42
4: . i ?
67.0')
1 3.5B
3.7H

1?.<>4
c..2 1

ISO-

BUTANE

(i<V
?.47
2.42
2.59
4.?0
5,33
2.09
2.52
i . JC
2.34
1 .29
1 .94
4.09
3.42
3.47

1&. 71
22.66

2.44
2.15
4 .Bk.
1 .63
2 . 8 .
C.R6
?.1C
4 .69

2 2 . 1 0
3 5.<jti

P15.28
*2!).7H

75.94
117.56
646.81
891.05
229.50
P49.6 1
260.45
I 03.09
17O.12
345.76
171.79
474.PI
252.8V

1134.08
?466.R6
1773.C1
If.66. 38

7 5 1 . 1 J

6 34.6 5
137.52
30 .44
31.47
18.9?
5.73
5. HI

1 j.hi
•*.*>>)

14.J.88
2H.O1
33.57

1 .78
1.12
3. ft
2 .51

MILLION VOLUMES CUTTINGS)

NOEMAL

BUTANE
(nC A )

4 . 0 1
2.89
3.ae
i-,27
2.trC
1 .50
4.56
1 .37
3.BO
2.47
3.8C
3.50
3.75
7.S3

1 0.24
17.21
?.5J
2.47
3.24
?.C!5
3.36
1 .31
3.31
8.25

43.51
30.54

417.25
fit". D. 35
163.OB
251 .93

172S.7I
2227.43
569.85
5?4.3 1
528.86
459.46
355.18
831.69
47-I2.86
558 .£9
£ 37 . 6 B

2605.43
6841.70
52 1 ; : .9I
50H2.31
2562.3 1
1 .77 .f, 7

4.'.4 .98
6 7 . 9 f

iai,?3
54.8 3
SI .53
P3.88
19.77
18.«9

£b<j.45
31.^6
67.15

F m'*t>
I-:. 4 6

1 5 . 1 1
< . 5 7

WET

(c2-c4)

24.52
18.57
25.98
28 .49
50.74
41 .75
36.57
24.40
33.13
95.15

152.03
160.75
36. 17
37.O0
91 .50

121.51
T 1 .42
25.H4
66.23
1 4 .54
49.t>7
13.07
25.15
59.02

171.95
440.42

1799.16
3798.22
1404.GO
1456.16
5186.43
6797.54
1347.34
2317.b4
24P6.R0
I 152.67
J939.38
3005.19
1461.18
22P1.09
?.S56.99

14 534 .16
21074.63
lbt>90.05
25636.38

7545.01
4 .'J7.77
JP17.66

"=•16 . 74
5?4.34
2P5.97

7.j .fa3
<*9 . b o

171.22
76.4 1

945 ,t.O
1?7.(>^
? ? 0 . 55

31,. 24
14.94
t i l . 4 0

^?.f:7

TOTAL

<w
1796.14
2776.91
2122.92
6564.93

12153.6ft
40 00.76
2814. 85
2009.09
I4&G.75
7004.04
9*49 4.41

21460.45
14 72. JJ3

4 76.80

3261.73
296.99
996. 17

4139.65
4&6.39

1886.12
K83.74
322.63
3»5.54
933.12

1479.00
2t>66. 12
4921.95
37O6.13
3568.72
6011.08
7431.23
1650.92
332 0.7b
4629.47
i?08 .47
5174.27
4 < J 5 8 . 2 J
2561.07
3416.2£
4106.46

21626.25
23t.fi 1 ,QC
2085 1.31
30^49.68

8753.89
457ft,54
1995.2C
I?54.tfc
1339.07

8 "4. ';4
748.£3
777.11

1665.25
673.78

1826.fc7
661.4?
9b3.C2
799 , t7
39 1 . 1 i*
352.81
25b.56

GAS COMPOSITION (PERCENT)

TOTAL GAS

•=»
1

1.3651 9 9 . 7 . 0 . 0 .
G.6687 i r .D . „ . 0 . 0 .
1 .2238 9 9 . 1 . J . * .
0 . 4 3 3 9 ICO. C. 0 . v..
0 . 4 1 7 5 ICO. &• 0 . 0 .
1.1'435 9 9 . 1 . C . 0 .
1.2O91 9 9 . I . 0 , 0 ,
1.2144 9 9 . 1 . O. C.
2 . 2 3 7 3 9 9 . I . u . C.
1 .358*S 9 9 . J . O. 0 .
1 .5365 9 9 . 1 . C . C.

7 . 7f. 0 0 9 1 . 2 . 4 . 1 .
4«Gd7H Q7. ?» 1
3.7253 95 . 2 . 1 . ] .

2.&83C 9 8 . V. "J. 0.

2.6334 9 8 . 2 . C. C.
4.6063 9 6 . j . 1 . ,...
7.7«-51 9 1 . 4. 3 . I .

1^.308 3 H5. **-.. 7 . 1 .
18.42 71 8 1 . 2.1- j . 2.
?9.778i? 71 .13 .12 . 2 .
70.1121 30 .14 .32 . 8.
77.169'^ Z3.1S.36. 9.
37.BR31 62 .22 .10 . 2 .
A0.8CJ34 r.9. 15 .16. 3.
86.3144 1 4 . 1 3 . 3 4 . 1 1 .
?1.*7Z6 9 . 1 4 . 3 5 . 1 2 .
81.6114 1H.1«J. 14 .14 .
69.792O ;-jf.1(>,3L. 8 .
52.42;>7 4fa.JVi.21. 6,
52.1931 4b.11 .16 . 5.
37.481? 62 .13 .14 . 3 .
64.5 14j 3S.13.26. 7.
57.^5 35 4 3 . I f . £ 3 . 7.
h'i.OlhO 35 .14 .21 .14 .
62.2675 3H.15,26. 6 .
t7,?' ,6) 3 ^ . 1 9 . 3 1 . c .
SS.99C4 11 .15 .35 .10 .
B9.6349 l u . l V . 3 7 . y .
b«.74S7 15.25.3ft, 6 .
86.1903 j 4 . 1 2 . 3 6 . •>.
8 7.57?j 1£. 9 . 4 1 . 1 4 .
&1.?<?9 4 39. 9 ,?4. 7.
4 1.1S49 fi J . I 4 . 19. Z.
39.1^7-. 6» .12 . 17. 2 .
?H.1.AJ 72 . 7 . r ? , ?.

9.45S7 Vu. . i . 3 . 1 .
1£-.ft4?t 67 . j . b. 1 .
1 j .2t ' 19 90 . * . 4. 1 .
I1.34u4 !J9- i . 4. 1 .
51.7663 4 B . 1 . J 9 . ti.
19.2493 B l . a. t>. 4 .
22.4 359 78 . 5. y . 3.

A.'SS'.i? V6 . ; i . 2 . ,-».
3.bl'j;j 96. ?. 1 , C.

|7.4^Jv t i i . H. 4. 1 .
6.B3f i ' * ! . 3 . 2- 1 .

' J^ j •

j •
v *
U *
C *

c •
1 .

J. *

j «
--" *
J .
d ,
5 .
2 .

1 6 .
1 7.

4 .
7 .

2^>.
J G .
3 5 .
1 6 .

1 1 .
2 1»

7 .
1 8 .
1 7 .
1 6 .
l t > .
1 ? .
2 9 .

1 7 .
2 9 .
?4 .

t> *
& .
f .
3 .
L-. .
1 .
3 •

1 6 .
f r .
7 .
-.> .
1 .

4 .

3 .

WET GAS

c 2 K n C4

r>4. r e . 1 c * 1 ti.
4 f i . z3 . 1 : i . 11>.
4 4 . J I » JC. 1 5 .
4fc.29.15. 6.
5 4 . ?«'. ] | . t. .
7 5 . I t ; . 5 . 4 .
6 G . ^ 1 . 7 . 1 2 .
7 & . 1 5 . 4 . *>.
ol . i>l . 7 . 1 1 .
Sti. 8 . 1 • J .
9 0 . 7 . 1 . 2 .
8 6 . ' I . 3 . 2 .
4 5 „ ^fc.. 0 _ 1 <. ^
^ -_* V ^ * * - ' • .- B A " ^ V

23 * 4 s . <*«^^-.
4 *> "l*^ "l ^ i t
4 ( . i -tJ> * J C * I t >

-J -̂J • I ^ ^ P- ^ . I * £. ^ #

*_? U i C H 1 CJ p | \ , #

^ 7 1 Q 1 1 1 JL

7 3 . 1 4 . 0 . 7 .
61 .22 . 7 . I G .
4^ .34 . 8 . 1 ? .
J 5 . 4 3 . 8 .14 .
1 0 . 5 2 . 1 3 . 2 5 .
44.41 . B. 7 .
20 . 4 5 . 12.2 . i .
2 " . <itj. 1 1 . 1 3 .
5 7 . ^ - 1 . 5 . 1 ? .
3<n . 39 . fc . 1 7 .
1 5 . 4 0 . 1 ? . 3 2 .
16 . 3 8 . 13.3:3.
24 . 1 7 . 1 7 . 4 ? .
2 3 . 4 3 . 1 1 . :>3.
2 t i . ' l 9 . 1 l .o ' f .
2 t . Jt> . 9 • 4 C .
35 .38 . "Jilo,
2 1 .£*) . 1? .Tb .
l b . 4 u . 1 2 . 3 L ,
21 .33 .21 .2 5,
23.12 . 1 j .«"s .
28.4r>. ft-lfi»
1 7 .31*. 1 £. 3^ .
?1.AE. 9 .?b .
2<J .44 . 7.2 „ .
14,42.11, . .<4 .
1 1 .4^fl.l<>.?7.
t (> « t ^ 1 1 1.3,i .
3 4 . 4 ? . r . 1 3 .
3 ? . t i * K . I Q
t»S»43, 8 * 2 4 >
7 . m 27 m fi•JS •

fc- »— V I Vrf ^ ™ • ^ t— ^^- ^ .

j jc * . ^ , 3 _ *•, _ 1 0 M

2 •̂ 3 .̂ n.rs.
i M • 3*> * 1 s * 3 v *
•*M .31 * 2 3 »15 ,

5 , j , J 7 , ^ # t ^
'"J 1 • ^ S • 7 , t 7
4 O • •'? 1 r f _ "̂ ^ _

3 7 . 23 . 1 1



Depth
(Meters)

900

1110

1320

1500

1620

1830

189C

1950

2010

2070

2190

2250

EPR
No. Gross Lithology

TABLE 2 DESCRIPTION OF " PICKED" SAMPLES AND OF VISUAL KEROGEN

(Kerogen by J.L. Morgan)

GSA Total . •>, ' ~>! '
Color Organic '
Code Carbon Kerogen Types of Visual Kerogen (% of Total on Slide)
(dry) (%) Alteration Algal Amorphous Herbaceous Woody Coaly

67284-S Silty marl or calc. mudstone
It. olive gray 5Y 6/1 1.8

67285- F Silty clay, olive gray to
med. olive gray, some sl. calc 5Y 4/1-5/1 3.7

67285-M Claystone, It. olive gray,
sO. silty, si, calc.

67285-S -Shale, olive gray, si.

5Y 6/1

5Y 4/1

67266-C Shale, med. It. olive gray 5Y 5/1-6/1

67286-J Shale, med. gray N5

67266-1 Shale, med. dk. gray.tr. pyrite N4

67286-N Shale, med. greenish gray
to med. gray 5C.Y5/1-K5

67286-P Shale, greenish gray to ned.
gray, plus trace of red beds
and It. gray shale bC 5/1-N5

67286-R Shale, med. dk. gray to greenish
gray N4-5G 6/1

1.6

1.6

.5

.3

.8

67287-E Shaip, rje<?. dk. gray N4

1+

1+

1+

1+

1+

2-

2-

2-

2-

2-

40

20

10

67287-D Shale, as above, large thin
flakes N4

20

10

40

30

trace

30

2U

trace

10

10

trace

10

30

10

30

30

20

20

30

10

10

10

20

40

40

50

30

40

20

20

trace

20

30

10

20

20

30

40

40

Other*

10

ace

10

10

20

20

20

20N

20K

ION

2 ON

2 ON

IGF

_

,tr M

>tr M

, 10M

2 OK

10M

10M



Table 2 (continued)

Depth
(Meters)

2310

2340

2400

2490

2670

2760

2820

EFR
No.

67287-F

67287-G

672S7-I

672S7-1

67287-R

67287-T

67288-B

Gross Litholegy

GSA Tctal
Color Organic

Code Carbon
(dry) (%)

191G

Sandstone and mudstone, med
dk. gray to med. greenish
gray, minor shale

Mixture, as above, plus
trace of chalk

N4-5GY5/1 1.4

Med. It. gray siltstone
with L-.ed. d\ . &ray laminations N6 N4

Shale, med. dk. gray to med.
gray N4-N5

2.2

3.2

.5

Red beds - mainly siltstone
and sandstone

Dclor.iite., It. olive gray to
white, various textures

10K3/2-4/2 .01

5Y6/1-N9 .3

67288-E

Ki;;,t.uir of limestones and
dolomltfts.mtd, to very It,
gray; plus quartz grains N6-N8

Granite, mod, grayish red
(feldspar, quartz,minor

black mica, trace calcite) 10R 5/4

.2

Lorn
Kerogen Types of Visual Kerogen (% of Total on Slide)

Alteration Algal Amorphous Herbaceous Wcody Coaly Other*

1+

1+

2-

1 +

2-

60

60

50

20 20

trace

10

trace

30

trace 30

20 20

30 30

29

trace 20

trM

10 30 trM

30 trace

20M

trM

80 Al?

70 Al?

N - Non-filamentous Algal
M - Microplankton
Al? - Possible Algal
tr - trace



Table 3 Organic Matter and Light Gasolines (C,-C_)

(Analyses by A.K. Everett, K.M. Fry)

4 Depth

900

1110

1320

1500

1620

18 tO

1890

1950

2010

2070

2190

2250

2310

2340

2400

2490

2670

2760

2820

EPR
No.

67284-S

67285-F

67285-M

67285-S

67286-C

6 7286-J

67286-L

67286-N

67266-P

67286-R

67287-B

67287-D

67287-B

67287-G

67287-1

67287-L

672» 7-i;

672S7-7

67288-B

Organic
Carbon

(X)

1.84

3.70

1.61

1.60

.51

.32

.75

.35

.88

.48

.53

.62

1.44

2.15

3.20

.53

.01

.21

.17

Total
Organic Total
Matter C,- f

<*> tppn.)

2.25 0.

4.52 0.

1.96 C.

1.95 0.

.63 C.

.39 0.

.91 2.4

.43 1.1

1.07 6.7

.58 7.1

.64 2.9

.76 4.6

1.76 17.9

2.63 43.3

3.90 72.5

.65 6.9

.02 1.3

.38 1.1

.20 0.

Correlation Ratios (See Table 3-A)

VC2 A/D2 CH/MCP

1.65

2.54

3.72

2.23

1.28

1.34

.64

3.10

1.4]

1.65

2.78

2.90

i r . ?

9.08

4.03

4.45

11.1

8.65

2.17

1̂ .24

.61

6.79

4.16

2.70

15.2

8.06

14.6

8.51

13.2

14.0

5.06

12.2

3.C7

12.0

23.8

11.3

1.38

1.37

2.81

1.15

.79

2.07

1.16

4.03

3.58

1.10

3.26

1.18



TABLE III A

DEFINITION OF SIGNIFICANT GASOLINE RATIOS

Light Gasoline C.impounds Determined by Gas Chromatography

1. Pcntanc
2. Hexane
3. Heptane
4. Iso-Pentane
5. 2-Methylpcntane
6. 3-Methylpontane
7. 2,3-Dimethylbutam-'
8. 2,2-Dimethylbutane
9. 3-Methylhexane

10. 2-Methylhc'xane + 1, l-DiniL;thylcyclopentane
11. 2,3-Dimethy 1 pentam>
12. 2,4-Dimethy1penlane
13. 2,2-Dimethylpcntant'
14. 2,2,3-Trimethylbutane
15. 2,2,4-Trimethylpentane
16. Cyclopentane
17. Methylcyclupentanc
18. l-c-3-Dimet.liylcycli)pintane
19 . 1 -1-3-DimethyIcyc1 opentanc
20. 1-c-2-Dimethylcyclopentane
21. l-t-2-Dimi.thylcyclopontane + 3-Ethylpentane*
22. Cyclohexanc + 3,3-Dimethylpontanc*
23. Methylcyclohexanc
24. Benzene
25. Toluene

Significant Groupings of Mulccular Data

A. Hexane + Heptane

B. Pentane + iso-Pi'nt.iiu1 + 2-Mothylpcntane + 3-Methylpentane

C- Naphthent-s

C 2-Mothylhexiittc + 1 , l-Ditnethylcyclopentane* + Cyciohexane +
3,3-Dimethylpt.'ntane* + Methylcyclohexane

C» MethyIcyclopentann + l-c-3-Dimethylcyclopentane + l-t-3-
Dimtthylcyclopcntanc + l-c-2-Dimethylcyclopentane +
(l-t-2-Dimcthylcyclc3pentane + 3-Ethylpentane)*

D. Aromatics Plus 3-Methylhexane
D Benzene + Toluene

3-Methylhexane
»

•Analyzed together by gas chromatography.



T*blt 4

SWMTY of C15+ Soxhl«t Extraction DMsrhtlttnin*
tn4 Li « id ClroMlosr4Ffcv

A. Utiihtf ef Extracts 4<id Chr«ater*rhic Frictions

GtoChei

Surlt
Nwb«r

777-001

777-002
777-003
777-004
777-005

Utiiht of
RttkExld.

IdtnUfiMtion ( r u i l

67284 L
67286 R
67287 0
67287 6
67287 L

ftp*- 100.0
-zoo 100.0
i^-Sd 100.0
t }*o 94.0
Z%p 89.0

ToUl
Extract
<srus)

0.0394
0.0383
0.0384
0.1441
0.0240

PrtciriUttd
Asrhtltints

0.0200
0.0156
0.0198
0.0393
0.0164

K-C5
Solablt
drtas)

0.0194
0.0227
0.0186
0.1048 -
0 0076

Sul fir
(rui)

KD.
KD.
KD
KD.
KD.

P«raffini-
NtPhthtnts

<r«as>

0.0019
0.0021
0.0024
0.0105

K 0.

AroMties
(VMS)

0.0017
0.0092
0.0084
0.0466

KD.

Elvtrt
NSO'S

(r«s)

0.0076
0.0074
0.0063
0.0351

Ka

NONllttd
NSO'S

C*MS)

0.0062
0.0040
0.0015
0.0126

K a

T«ble4

B. Conctntrttien if Extrtcttd fhtvi«li in Rack

GtoChtt
Start t
Nwbr

777-001
777-002
777-003
777-004
777-005

IdintifiMtion

67286 L
672» R
67287 D
67287 G
67287 1

ToUl
Extract

(rml

394
383
384

1533

270

rhrdrocérbons-

P*r*ffin-
Ntrhthtnt

(rn)

19
21
24

112

AroMtic
(rMl

17
92
84

496

ToUl
(PPt)

36
113
108
607
-

Prociptd.
Sul f i r Asphtlttnt
(PM) iff)

200
156
198
418
184

HtoohYdrocårbtM-
Eluttd
NSO'S
(PMl

76
74
63

373
_

Noailutri
NSO'S
(FM)

82
40
15

134
_

ToUl
(»•>

358
270
276
926
_

T*bli4 (Ctntinuid)

C. Cttrosition of Extrttls

GitChM
Sttplt
Nwbr

777-001
777-002
777-003
777-004
777-005

IdtnUfiottton

6728AL /*f f - '
67286 R i* 'I?
67287 D '& "'*
67287 6 ^
67287 L 'W

Hrdrourbgnj-
P*raffii»-
NtrhthiRi

X

^ 4 . 8
5.5
6,3
7 3

AroHtic
1

4 3

24.0
21 9

32 3

PN/Arm

1 12

0.23
0.29
0.23

_

Sulfir
X

_

-
-
-
_

Elutid
NSO'S

X

19 3
19 3
16.4
24.4

- - —«onhYaro wboni—-
NomluUd Prtcipitd.

NSO'S
X

20.8
10.4
1 9
8. 7
-

Asphtlltnt
X

50.8
40.7
51.6
27.3
68.3

Ajpf

1
1.
I
0.

,/KSt

27
37
54
82

tC'S
) X

9 1
29.5
2ft 1
39.6

-

HC/N»n

0.10
0.42
0.39
0.66

Analyses by GeoChem Laboratories



TOTAL HYDROCARBON GAS
C 2 -C 4 IN TOTAL

HC GAS

500-

1000-

•£ 1500-

a.

2000-

2500-

100%

Cis+
PP™

- 36

- 113

- 108

- 607

-<85

T.D. 29l«m.

FIG. I - GEOCHEMICAL PROFILES, I 6 / I - 2 .

TOTAL ORGANIC
MATTER

0 . I . . 2 . _3%
T

C4-C7
10 20

! I

- • •3 .9

KEROGEN

30ppm Alteration Typa»*
1

-43
>-73

1 +

1+ • W,AI-N,H

1 +

1 +

1 +

2 - •

2-

2- -

I

2-

2-

I

I
I

1 +

1+

2-

2 -

INTERPRETATIONS

it
ri
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%
3 £

lit
st*

•AI,W-N,C

kl

W,H,AI-N-C

W,N,H-C-M

H-W.C-N

W,H-C,N

Al-A-H-W-C

a.
3

H-W-C-M.AI-A

lAJ.H-C.A-W

AI-C.W.A-H

C,W,H-M

••C,AI,H-W-M

te
<

ALW.H-C

•Al-A-W-C-M I
to —

P

a x
000

! t
H-W-C

I + • AI?,W

a.
o
o

Ai?,C

BASEMENT

A-Amorphous
Al-Algal
C-Coaly
H - Hcrbacaoui

M-Microplankian
N-Nonfilamentous Algal
W-Woody



Fig. ? C + Saturates



Fig. 3 C15+ Saturates
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